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So sanh két qué xét nghiém dién giai do
trén hé thong may phan tich khi mau va hda sinh tu dong

Nguyén Thi Ngoc Lan"*, Vii Vin Quy"?, Lé Hiru Ljc">

'Khoa Xét nghiém, Bénh vién Dai hoc Y Ha Noi, 1 Ton Thdt Tung, phwong Trung Ty, qudn Béng Pa, Ha Noi, Viét Nam
’Bé mon Hoa sinh, Truong Pai hoc Y Ha Noi, 1 Ton That Tung, phwong Trung Ty, qudn Béng Pa, Ha Noi, Viét Nam

Ngay nhan bai 12/1/2022; ngay chuyén phan bién 14/1/2022; ngay nhan phén bién 8/2/2022; ngay chap nhan dang 11/2/2022

Tom tit:

Xét nghiém dién giai d6 thwong dwoc chi dinh trén 1am sang, két qua ciia xét nghiém nay dic biét quan trong &
nhirng bénh nhén tai cac don vi diéu tri tich cue (ICU). Bén canh yéu cu vé tinh chinh xac ciia két qua xét nghiém,
thoi gian tra két qua xét nghiém ciing can rit ngin nhit dé dam bao cong tic chim séc va diéu tri. Hién nay, tai
phong thi nghiém c6 thé thye hi¢n xét nghiém dién giai d6 trén 2 h¢ théng 1a may phan tich khi mau (ABG) va héa
sinh thwong quy. Vay su twong quan vé két qua xét nghiém dién giai do thuc hién trén 2 hé thong nay la nhw thé nao?
Nghlen ctru dwge tién hanh trén 910 bénh nhan c6 chi dinh dong thoi ca xét nghiém khi mau déng mach va dién giai
dd tai Khoa Xét nghiém, Bénh vién Pai hoc Y Ha Noi. Cac mau bénh pham khi mau dwgrc thue hién phén tich thém
cac chi s6 dién giai do trén hé thong ABG. Két qua dién giai do trén ABG va hoéa sinh tw déng cé moi twong quan chit
ché (r: 0,751-0,874), tuy nhién sw khac biét virgt qua mirc cho phép va phu thudc viao ndng dd ciia cac chat dién gii
trong mau. Trung binh khac biét ciia cac ndong dé Na*, K* va CI- trong mau lan lwot 13 1,4254 [-4,233-7,084], -0,4874
[-1,337-0,363] va -0,8388 [-7,346-5,668]. Su khac biét nay c6 y nghia théng ké va din téi khac biét trong chén doan
1am sang, chinh vi vy, cic bac s§ 1am sang cin can nhic khi sir dung cic két qua xét nghiém nay.

Tir khéa: dién giai do, may héa sinh tw dong, may khi mau.

Chi s6 phén loai: 3.1

Day la phuong phap duoc sir dung phd bién nhat trén cic
hé théng méy hoa sinh tw dong hién nay. Cac phuong phap
gian tiép dugc phat trién sém trong lich sir cia cong nghé
ISE khi can pha lodng mot lugng mau nho trong mot thé tich
du 16n dé bao phu mot cach day du dién cyc va giam thiéu
ndng do protein & bé mat dién cuc. Vi phuong phap ISE
truc tiép, mau dugc dua vao cac dién cuc ma khong can pha
loding. Céch tiép c4n nay di tré nén kha thi v6i viéc thu nho
cac dién cyc. ISE tryc tiép duoc sir dung trong ABG va cac
thiét bi xét nghiém nhanh tai chd (POCT) hay trén cac may

1. Dét van dé

Dién giai 1a nhimg khoang chit mang dién tich can
thiét cho hoat dong cua té bao co thé. Hau hét cac qua trinh
chuyén hoa trong co thé déu phu thudc vao/hoic didu hoa
trung gian boi cac chat dién giai. Néu nong do cac chat dién
giai thay dbi co thé giy ra réi loan trong co thé. Cac rdi
loan nudc dién giai can dugc phat hién sém va xu tri nhanh
chong néu khong c6 thé gay ra nhiéu rai ro cho bénh nhan
[1]. Xét nghiém dién giai d6 didc biét quan trong ¢ nhiing

bénh nhan trong don vi ICU, hau hét cac bénh nhan nang
déu duoc chi dinh xét nghiém dién giai d6. O nhiing bénh
nhan nay, khong nhiing yéu cau co két qua xét nghiém chinh
x4c ma con can cang nhanh cang t6t && nhanh chong phat
hién céc rdi loan nudc - dién giai va co thé can thiép didu
chinh rdi loan sém nhat cho bénh nhan.

Phuong phap xét nghiém dién giai st dung dién cyc chon
loc ion (ISE - Ion selective electrode) dua trén sy chénh 1éch
vé thé dién cuc véi dién cuc tham chiéu hién dang dugc su
dung & hau hét cac bénh vién. ISE ¢6 2 loai 1a truc tiép va gian
tiép [1]. Vi phuong phap ISE gian tiép, mau duoc dua vao
budng do sau khi tron voi mot lwong 16n chat pha lodng.

“Tac gia lién hé: Email: ngoclannguyen@hmu.edu.vn
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phéan tich hoa sinh khé hién nay, tai d6 mau toan phan/huyet
tuong dugc dua truc tlep vao cac dién cuc [1]. Nong do cac
ion natri va kali duoc do trong mau toan phan va huyét tuong
da dugc ching minh vé co ban gidng hét nhau khi phan tich thé
dién cuc [2].

Céc xét nghiém ¢ phong thi nghiém trung tim co thé dan
t6i thoi gian tra két qua 1au hon, gay ra sy cham tré trong
viéc xu tri bénh nhan, dac biét vdi cac truong hgp bénh nhan
ning va co6 thé anh huong dén két qua diéu tri [3, 4]. Néu
xét nghiém duoc thuc hién ngay tai noi cham soc va diéu
tri bénh nhan, thoi gian tra két qua xét nghiém s€ dugc rit
ngin, tir 46 cai thién cong tac quan Iy bénh nhan. Tuy nhién,
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Comparison of electrolyte test
results on blood gas analyzer and
automatic biochemistry analyzer
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Abstract:

Electrolyte testing is often ordered clinically, especially
important in patients treated in the intensive care unit (ICU).
In addition to the requirement for the accuracy of results, the
turnaround time testing also needs to be shortened to ensure
care and treatment. Currently, laboratories can perform
electrolyte tests on two systems, a blood gas analyzer and a
routine biochemistry analyzer. This study aims to find the
correlation between the results of electrolyte tests performed
on blood gas analyzer and automatic biochemistry
analyzer. The study was conducted on 910 patients who
were assigned both arterial blood gas and electrolyte tests
at the Laboratory Department - Hanoi Medical University
Hospital. The results showed that a high correlation between
electrolyte results performed on a blood gas machine and
an automatic biochemistry analyzer (r: 0.751-0.874). The
difference exceeded the allowable cut-off and depended
on the concentration of these electrolytes in the blood. The
mean differences of the concentrations of Na*, K*, and CI' in
the blood were 1.4254 [-4.233-7.084], -0.4874 [-1.337-0.363],
and -0.8388 [-7.346-5.668], respectively. The difference in
electrolyte results on the two systems is clinically significant,
clinicians therefore should pay attention to the use of these
test results.

Keywords: biochemistry analyzer, blood gas analyzer,
electrolyte test.

Classification number: 3.1

nhimg wu diém nhu vay chi c6 thé dat dugc néu két qua
POCT tuong déng voi xét nghiém duoc thuc hién tai cac
phong thi nghiém trung tdm va dép g cac tiéu chi mong
mudn cua lam sang.

Hién nay, nhu cau sir dung cac ABG tai cac khoa diéu
tri tich cuc, khoa cip clru ngay cang ting, cac xét nghiém
phan tich khi mau thé hé méi déu tich hop kha ning do dac
chat dién giai v6i thoi gian tra két qua 2-3 phut sau khi nap
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mau. Chinh vi vay, viéc khao sat danh gia su twong quan
két qua xét nghiém dién giai dd trén 2 hé thong 1a can thiét
dé c6 thé dua ra cac khuyén céo trén 1am sang vé viée thuc
hanh ciing nhu sir dung két qua nay sao cho dugc chinh xéac
va hiéu qua nhét.

2. Déi tuong va phuong phap nghién ciiu

2.1. Péi twong nghién cuu: bdi tugng dugc lya chon
trong nhom nghién ctru bao gém tat ca bénh nhan diéu tri
tai Bénh vién Pai hoc Y Ha No6i (thang 8-10/2018) duoc chi
dinh xét nghi¢ém dién giai d6 (mAu mau tinh mach) va khi
mau dong mach (miu mau toan phﬁn dong mach) tai cung
mot thoi diém. Toan bd dit lidu cta cac bénh nhan duge
thu thap: thong tin 1am sang, két qua dién giai dd trén hé
thdng xét nghiém tw dong va hé thong ABG. .. Trong do, xét
nghiém dién giai dd dugce thuc hién trén may Cobas C8000
(Roche, Buic), xét nghiém khi mau dugc thyc hién trén may
Cobas B221 (Roche, Drrc).

2.2. Pia diém nghién ciru: Nghién ctru dugc thyc hién
tai Khoa Xét nghiém, Bénh vién Pai hoc Y Ha Noi.

2.3. Thiét ké nghién cipu: Nghién cliru mo ta cit ngang.

2.4. C& mdu nghién civu: TAt ca cac mau bénh pham
dap mg yéu cau lya chon trong khoang thoi gian tir thang
8/2018 dén thang 10/2018 dugc lya chon nghién ctru. Tong
s6 mau cua nghién ctru 1 910 bénh nhan.

2.5. Pam bdo chit liwgng xét nghigm: 2 thiét bi xét
nghiém khi mau va dién giai dd duoc bao dudng, van hanh,
hiéu chuan theo ding khuyén cdo cua nha san xuét. Cac
xét nghiém dién giai do thuc hién trén 2 hé thong déu duoc
tham gia danh gi4 noi kiém hang ngay va ngoai kiém theo
chwong trinh ctia Trung tim Kiém chudn Chat lugng Xét
nghiém, Trudng Pai hoc Y Ha Noi. Két qua dénh gié tai thoi
diém nghién ctru déu dat tiéu chuan.

2.6. Xir Iy 56 liéu: S6 liéu dugc nhap va xir Iy bang phan
mém SPPS 20.0. Kiém dinh phan phéi chuan cua sé liéu
bang thir nghiém d6 1éch va d6 nhon. Khac biét vé két qua
dién giai dd giita 2 phuong phap trén 2 hé thong Cobas
C8000 va Cobas B221 dugc khao sat dua vao: phan tich
trong quan gitra 2 phuong phap bang hé s Pearson va
Spearman; kiém dinh sy khac biét ciia 2 phuong phép véi
gia tri 0 bang t-test; v& biéu dd Bland-Altman va dién giai
két qua dwa vao cac ngudng quyét dinh 1am sang.

2.7. Dao dirc nghién ciru: Nghién cuu tuan tha cac quy
dinh vé dao dirc nghién ciru. Nghién ciru khong tién hanh
bat ky mot can thiép nao trén bénh nhan, nhom nghién ciru
chi tién hanh phan tich thém dir liéu xét nghiém trong mot
lan phan tich mau bénh pham. Tat ca thong tin ciia bénh
nhan déu duoc ma héa va bao mat.



3. Két qua

Trong nghién ctru nay, phuong phap dinh lwong dién
giai d6 gian tiép trén hé théng Cobas C8000 duoc ky hiéu 1a
A. Phuong phép dinh lugng truc tiép trén may Cobas B221
duoc ky hiéu 1a B. Khéc biét két qua dinh luong dién giai 6
gifra 2 phuong phap 1a B-A.

Bang 1. Sw khac biét vé két qua dién giai dé cta 2 phwong
phap xét nghiém.

Théng s6 :;:nclgbib;nh glslg/il:,:gl;in cay ?st()ts;el:ltl) trung binh
: khac biét véi gia trj 0)
Na* 1,4254 1,2221+1,6294 0,001
K* -0,4874 -0,5170+-0,4589 0,001
Clr -0,8388 -1,1073+-0,5637 0,001

Bang 2. Svw twong quan vé két qua dién giai dé cua 2 phwong
phap xét nghiém.

; =S r p
Thong s6
Y0850 Cobas B221 Cobas C8000  (95%CI) (-test)

0,874

Na* 138249453430 136,824+5,9332 <0,0001
(0,850-0,894)
0,751

< 3388£0.7339  3,875+0,6544 <0,0001
(0,717-0,781)
0,852

cr 99,1255,0744  99,964+6,3059 <0,0001

(0,820-0,876)

Két qua bang 1 va 2 cho thiy, nong d6 Na* dugc dinh
luong truc tiép trén may Cobas B221 cho ra két qua cao hon
khoang 10% so véi phuong phép gian tiép trén hé thong
Cobas C8000. Trung binh khac bi¢t gilta 2 phuong phap la
1,4254 don vi (1,085%). Khac biét nay mic du thip nhung
lai khong bao gdm kha ning bang 0 trén thuc té (khoang tin
cay khong chua gia tri 0 cho B-A). Gidi han trén ctua khac
biét =1,4254+1,96%2,88716=7,084; gidi han dudi cia khac
biét =1,4254-1,96x2,88716=-4,233.

Dinh lugng K* tryc tiép trén may Cobas B221 cho ra két
quéa thap hon khoang 8,7% so véi phuong phap gian tiép
trén hé thong Cobas C8000. Trung binh khac biét gitra 2
phuong phap 1a -0,4874 don vi (-12,6617%). Khac biét nay
mic du thip nhung lai khong bao gdm kha ning bang 0 trén
thuc té (khoang tin cay khong chira gia tri 0 cho B-A). Gi6i
han trén cta khac biét =-0,4874+1,96x0,43368=0,363; gidi
han duéi cta khac biét =-0,4874-1,96x0,43368=-1,337.

Dinh lugng CI- tryc tiép trén may Cobas B221 cho ra két
qué thap hon khoang 10% so v&i phuong phap gian tiép trén
hé thong Cobas C8000. Trung binh khac biét giita 2 phuong
phap 1a -0,8388 don vi (-0,7120%). Khac biét nay mac du
thip nhung lai khong bao gdm kha ning bang 0 trén thyc té
(khoang tin cay khong chira gid tri 0 cho B-A). Gidi han trén
cua khac biét =-0,8388+1,96x3,31998=5,668; gidi han dudi
cua khac biét =-0,8388-1,96x3,31998 =-7,346.
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Khac blét nbng 6 Na* (Cobas B221- Cobas C8000)

T T
100 120,00 140000 180,00

Néng dé Na* trén miy Cobas C8000
Hinh 1. Biéu d6 Bland-Altman véi Na*.

Hinh 1 13 biéu d6 Bland-Altman véi truc tung biéu thi
cho khac biét Na* giira 2 phuong phap con truc hoanh biéu
thi cho gia trj Na* tir phan tich trén hé thong Cobas C8000.
Puong thing Y=1,4254 biéu thi gia tri trung binh cta khac
biét. Puong thang Y=7,084 va -4,233 lan luot 1a gii han
trén va dudi cua khéc biét. Cac duong thang X=115, 135 va
150 1an luot 13 vi tri ciia ngudng quyét dinh 1am sang cia
hoi chimg ha Na® mic d nang, ha Na* va tang Na* trén 1am
sang.

§

:

2001

Khac biét néng dd K* (Cobas B221- Cobas C8000)

&

-HIIO ﬁlcﬂ a0m
Néng @6 K* trén may Cobas C8000
Hinh 2. Biéu dé Bland-Altman véi K*.

5

Hinh 2 14 biéu d6 Bland-Altman véi truc tung biéu thi
cho khac biét K* gitra 2 phwong phap con truc hoanh biéu
thi cho gi4 tri K* tir phéan tich trén hé thong Cobas C8000.
DPuong théng Y=-0,4874 biéu thi gia tri trung binh cua khac
biét. Puong thang Y=0,363 va -1,337 lan luot 14 gi6i han
trén va dudi cua khac bigt. Cac duong théng X=3,0, 5,8 va
7,5 1an lugt 1a vi tri ciia ngudng quyét dinh 1am sang cua hoi
ching ha K™ mau, ting K* va ting K* cdp ctru trén 1am sang.
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Khac biét néng dé CI- (Cobas B221- Cobas C8000)

S
400
LRI
10000 T
0,00 18000

Nbng @& CI* trén miy Cobas CB00D
Hinh 3. Biéu dd Bland-Altman vé&i CI-.

Hinh 3 13 biéu d6 Bland-Altman vdi truc tung biéu thi
cho khac biét CI- giita 2 phuong phéap con truc hoanh biéu
thi cho gia tri CI-tir phan tich trén hé thong Cobas C8000.
Puong théng Y=-0,8388 biéu thi gia tri trung binh cua khac
biét. Puong thing Y=5,668 va -7,346 lan luot 1a gi6i han
trén va dudi cua khac biét. Cac dudng thang X=90 va 110
lan luot 14 vi tri ciia ngudng quyét dinh 1am sang voi hoi
ching ha CI' méu va tang ClI' mau trén 1am sang.

Trong nghién ctru nay, chiing t6i tim hiéu su khac biét
vé két qua dién giai dd trén hé thong ABG va méay hoéa sinh
tu dong, tur do6 co thé xem xét viée su dung céc gia tri xét
nghi¢ém nay trong thuc hanh lam sang.

Tir két qua cta bang 1 cho thiy, su khac biét vé& ndng do
trung binh cta cac chat dién giai giita 2 phuong phép trén
may dién giai d6 Cobas B221 va Cobas C8000 13 khong co
qua nhiéu su khac biét. Tuy nhién, khi phan tich sau hon
két qua thu dugc tir mé hinh hdi quy tuyén tinh vé két qua
dién giai do giita 2 thiét bi (Y=B-A) véi két qua ciia may
Cobas C8000 (X=A) cho thiy mé hinh c6 y nghia thong ké
v6i p<0,0001, nghia 1a khac biét vé néng do Na*, K" va CI
gitia 2 phuong phap phu thudc vao nong dd cua chung trong
mau. Khi kiém dinh t-test cho mau doc lap, so sanh trung
binh khac biét véi gia tri 0 cho thay khac biét c6 ¥ nghia
thdng ké (p=0,001). Diéu nay cho thdy, luén cé su khac biét
trong moi truong hop gilra 2 phuong phap.

Tuy nhién, cac bién thién sinh hoc vé nong do dién giai
1a kha nho, vi viy nhitng sai sot nho ¢ thé din toi chan doan
nham [5]. Tiéu chuan US CLIA 1990 chip nhan sy khac
biét vé ndng do Na* 1a 4 mmol/l va K* 1a 0,25 mmol/I [6].

Déi véi két qua ndng dd Na*, da sd cac khac biét 1a
duong, tic la két qua dinh lugng trén hé thong Cobas B221
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cao hon so voi két qua dinh lugng trén Cobas C8000, dac
biét 1a nhiing truong hop ha Na* mau ning. Trong khi phan
16n cac truong hop khac biét am lai xay ra ¢ nhiing bénh
nhan c6 ting Na*, chimg to rang két qua dinh luong Na*
méau trén may Cobas B221 d& bo sét chan doan cac rdi
loan Na* mau. Vi cac truong hop ndng d6 Na® mau trong
khoang tham chiéu, hau hét cac khac biét déu nim trong
khoang -4,233 dén 7,084. Tuy nhién, theo Tiéu chuin US
CLIA 1990 chi cho phép khac biét 1a 4,0 mmol/1 [6]. Vi vay,
két qua Na® trén may Cobas B221 va trén miu mau tinh
mach khéc biét nhau va c6 thé dan toi khac biét trong chén
doan 1am sang. Két qua nghién ctru ciia mot sb tac gia khac
ciing cho thay gia tri Na* ctia 2 phwong phép 1 khac biét co
¥ nghia thong ké va c6 thé anh huong dén viée lya chon diéu
tri [6-9]. Tac gia E. Chow va cs (2008) [10] ciing nhan thdy,
ndng d6 Na* va K* duogc do tryc tiép thap hon trong phuong
phép do gian tiép. Nguyén nhan cua sy khac biét nay duoc
cho 1a lién quan dén dic diém ndng do protein trong mau
bénh nhan thép, dac biét 1a ¢ nhitng bénh nhan nang. Theo
nghién ctru cia Chow va cs, & nhitng bénh nhan c6 ndng do
protein mau thap, gia tri dién giai d6 do truc tiép chinh xac
va hing dinh hon so v&i gia tri do gian tiép. Trong khi do,
mdt s6 nghién ciru khac lai khong thiy c6 sy khac biét vé
ndng d6 Na* ctia 2 phuong phép [4, 11]. Diéu nay ¢ thé do
su khac biét vé cac hé thong ABG va may hoa sinh tu dong
dugc su dung trong cac nghién ciru.

Déi voi két qua ndng do K, da sé cac khac biét 1a am,
tire 1a két qua dinh lugng trén hé théng ABG Cobas B221
thip hon so voi két qua dinh luong trén Cobas C8000.
Trong khi tit ca cac truong hop khac biét am ciing xdy ra
& nhitng bénh nhan c6 ting K* méau, ching to rang két qua
dinh lugng K" mau trén may Cobas B221 d& bo sot chan
doan tang K* mau ciling nhu viéc dua ra xu tri voi nhiing
bénh nhan ting K* mau nang. Véi cac truong hop nong do
K* mau trong khoang tham chiéu, hau hét cac khac biét déu
nam trong khoang -1,337 dén 0,363. Mic du co thé khong
anh huong dén chin doan nhung theo Tiéu chuan US CLIA
1990 chi cho phép khac biét 1a 0,25 mmol/I [6]. Mot sb
nghién ctru khac ciing cho thdy su khac biét vé két qua K*
giita 2 phuong phap 1a tir 0,1 dén 0,7 mmol/l [1]. Nguyén
nhan cua viéc phan 16n ndng d6 K* do trén ABG thap hon
trén may hoa sinh ty dong d6 1a do K* dugc giai phong khoi
tiéu cau trong mau méau huyét thanh/huyét tuong. A. Jain va
¢s (2009) [7] con khuyen cao nén su dung nong do K* huyet
thanh nhung dugc phén tich trén ABG dé dua ra cc quyét
dinh 1am sang. Tuy nhién, két qua nghién ctru ciia Y. Budak
va cs (2012) [3] cho thdy, trén khoang 15% bénh nhan cé
két qua xét nghiém vuot qua Tiéu chuin cho phép cua Tiéu
chuan US CLIA 1990 nén viéc img dung trén 1am sang phai
hét strc can nhic.



Di voi két qua ndng do CI, hau hét cac khac biét 1a
dwong. Trong khi gin nhu tit ca cac truong hop khac biét
am lai xay ra & nhimg bénh nhan c6 ting Cl, ching t6 két
qua dinh lugng CI' mau trén miy Cobas B221 dé bo sot
chan doan céc r6i loan CI- méau. Véi cac truong hop nong do
Cl mau trong khoang tham chiéu, hau hét cac khac biét déu
nam trong khoang -7,346 dén 5,668. Mic du c6 thé khong
anh huong dén chan doan nhung theo S.S. Ehrmeyer va cs
(1990) [6] chi cho phép khac biét 1a 5%. Vi vay, viéc su
dung két qua K* va CI" ¢6 thé dan ti su khac biét trong chan
doan trén lam sang.

H. Morimatsu va cs (2003) [8] tién hanh tinh toan
khoang trong anion va sy khéac biét ion ¢ nhitng bénh nhan
ning gitra két qua xét nghiém thu duoc trén 2 hé thong ABG
va hoa sinh ty dong cho thiy, két qua cia 2 phuong phap
ciing khac biét co ¥ nghia thong ké va viéc phién giai két
qué ciing nhu quyét dinh 1am sang c¢6 thé bi anh hudng 16n.
Sy khac biét vé két qua dién giai dd trén 2 hé thong phan
tich co thé dugc giai thich do nhiéu yéu t6 két hop nhu van
chuyén mau, phuong phéap phan tich truc tiép hodc gian tiép
dan t6i mau pha lodng trude khi phén tich, sy khac biét vé
dudng chuén gitra cac thiét bi va cac tinh trang 1am sang cia
bénh nhéan. Thiét bi phan tich dién giai do clia cac nha san
xudt khac nhau thi két qua Na* va K* ciing khac biét tir 2
dén 5%. Ngoai ra, d6i v6i xét nghiém khi mau dung xy lanh
c6 trang heparin ciing c6 thé gy sai s6 phén tich ddi véi
néng d6 ion tich dién duong co thé 1éch am [12]. Vay trén
thuc té 1am sang co thé sir dung cac hé s6 diéu chinh nham
diéu chinh sy khéac biét vé két qua giita 2 phuong phap xét
nghiém nay hay khong? Tur két qua nghién ciru ctia chiung
t6i cling cho thiy, két qua ctia 2 phuwong phap mic du c6 do
tuong quan cao nhung c6 nhiing trudong hop rdi loan dién
giai nang thi su tuong quan lai bi ddo ngugc, chinh vi vay,
chung t6i khong khuyén cdo viée sir dung hé sb diéu chinh
trong gié tri xét nghiém dién giai do nay.

Két qua nghién ciru cua chung toi cho thdy tam quan
trong cua viéc xac dinh su khac biét vé két qua xét nghiém
dién giai dd tréen ABG va hoa sinh tu dong ctia mdi bénh vién.
Trude khi Gmg dung céc gia tri xét nghiém trong chan doan
va diéu tri, mdi bénh vién can thuc hién cac xac nhan gia
tri su dung va danh gia su khac bi¢t gitta cdc phuong phap.

£ a
9. Ket luan

Két qua dién giai do trén hé thong ABG va hé thong hoa
sinh ty dong c6 do tuong quan chit ché (r: 0,751-0,874),
tuy nhién, sy khac biét vugt qua ngudng cho phép va phu
thudc vao néng d6 cua cac chat dién giai trong mau. Trung
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binh khac biét cua cac néng do Na', K* va CI' trong mau
1an luot 1a 1,4254 [-4,233-7,084], -0,4874 [-1,337-0,363] va
-0,8388 [-7,346-5,668]. Do d6, c6 thé anh hudng téi quyét
dinh trong chan doan va diéu tri bénh nhan. Két qua xét
nghiém dién giai d6 trén ABG va hoa sinh tu dong khong
nén duoc st dung dé thay thé cho nhau.
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Biéu hign thy thé khng nguyén dang khim djec hiéu CD20 (CD20-CAR)
trén bé mét té bao Jurkat T va ddnh gid hoat tinh sinh hoc cuia nd

V6 Nguyén Thanh Thao, Chu Piao Xuan Tric, Huynh Pam Kim Tuyén, Phung Thi Viét Anh, Nguyén Ping Quén’
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Ngay nhédn bai 1/11/2021; ngay chuyén phan bién 4/11/2021; ngay nhan phan bién 15/11/2021; ngay chép nhan ding 22/11/2021

Tom tit:

CD20 hi¢n dang 12 khang nguyén muc tiéu dwge chii y trong cic huéng nghién ciru diéu tri ung thw mau lién quan té bao
B bang li¢u phap mién dich. Nhiéu khang thé don dong khiang CD20 nhu Rituximab, Ibritumomab, Tositumomab... di
dwoc phat trién va wng dung trong diéu tri. Nhitng niim gan day, liéu phap mién dich si dung té bao T biéu hién thu thé
khing nguyén dang kham (Chimeric antigen receptor - CAR) cho thy nhiéu tiém niing trong diéu tri va hi¢n dang dwoc
quan tAm nghién ciru. Trong nghién ciru nay, cic tic gia tao dong va biéu hi¢n 2 phién ban CAR dic hi¢u CD20 (CD20-
CAR), bao gom phién bin tham khio trinh ty tir patent (SEQO01) va phién ban nghién ctru do nhém ty thiét ké (SEQ02)
trén bé mit té bao Jurkat T. Sau khi dwoe chuyén nap 24 gio, cic vector mang gen mi hoa CD20-CAR, té bao Jurkat T cé
thé biéu hién CD20-CAR SEQ01 va SEQ02 6 mitc 3 mRNA va protein. Két qua phan tich té bao theo dong chay (FACS)
cho thiy, CD20-CAR dwgc biéu hi¢n trén bé mit té bao Jurkat T. Trong diéu ki¢n dong nudi cAy véi té bao ung thw Raji
B biéu hi¢n khang nguyén CD20, té bao Jurkat T biéu hi¢n CAR SEQO01 va SEQO02 dwoc kich hoat ting tiét Interleukin 2
(IL-2). Két qua cho thay, nghién ctru di biéu hi¢n thanh cong dic hiéu CD20-CAR trén té bao Jurkat T va buéc dau ghi
nhén c6 hoat tinh sinh hgc. Piy 1a co sé cho nghién ciru tiép theo tao té bao lympho T CD4* va CD8* biéu hién CD20-CAR.

Tir khéa: CD20, liéu phap mién dich, thu thé khang nguyén dang kham.

Chi s6 phén loai: 3.2

1. Dt van de

Ung thu 1a mgt trong nhitng nguyén nhén hang dau gay tir
vong trén toan thé gidi, tai Vit Nam s6 mic méi ung thu tang
khoang 200.000 trudong hop moi _ndm. Trong nhiing ndm gén
day, CAR-T-cell 1 liéu phap mién dich diéu trj ung thu méi
nhiéu trién vong voi uu diém vuot tri 1a st dung chinh hé
thong mién dich ciia ngudi bénh dé tiéu diét cac té bao ung thu,
dem dén hiéu qud diéu tri ddc hiéu, an toan cho ngudi bénh.
O liéu phap nay, cac té bao T ctia bénh nhan dugc thu nhan va
can thiép bang cong nghé gen nham biéu hién CAR dic hidu
khang nguyén ung thu trén bé mit t& bao (CAR-T). Té bao
CAR-T dugc truyén trd lai co thé bénh nhan, ching ¢6 thé nhan
biét chinh x4c va tidu diét té bao ung thu thong qua céc khang
nguyén ung thu [1, 2].

CAR la thy thé tai to hop c6 kha nang nhan dién dic hiéu
cac khang nguyén muc tiéu dua trén nguyén tic tuong tac giira
khang thé va khang nguyén. Thong qua CAR, té bao T nhan
dién tryc tiép té bao ung thu ma khong can thong qua hé thong
phtrc hop hoa hop mé chit yéu - MHC gitip tang hi¢u qua nhén
dién va tiéu diét té bao ung thu. Cu trac dién hinh cia thu thé
nay bao gdm ving nhan dién khéng nguyén ngoai bao lién két
voi viing xuyén mang thong qua mét trinh tu peptide ngin goi
1 spacer/hinge, viing xuyén mang s lién két vi ving hoat hoa
ndi bao bén trong gitp hoat hoa té bao T [3].

Protein CD20 [a phan tir myc tiéu chinh trong cac nghién

“Tac gia lién hé: Email: ndquan.snn@tphcm.gov.vn
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ctru tao t& bao CAR-T hudng dén Gng dung trong diéu tri
bénh ung thu mau lién quan t& bao B nhu bénh lympho khong
Hodgkin té bao B. CD20 biéu hién ¢ té bao B truong thanh va
té bao B ung thu nhung lai khong biéu hién ¢ tién té bao B va
té bao plasma tiét khang thé, vi vay, cac lidu phap nhim dich
CD20 khong tac dong dén quan thé t& bao B binh thuong [4].
Két qua tir cac thir nghiém 1am sang ddi véi liéu phap diéu
tri ung thu mau 4c tinh bing CD20-CAR-T cho thay rét trién
vong khi mot s6 cong b thir nghiém cho ty 1¢ khdi bénh dat
hon 80% [5].

O nuéc ta, viéc nghién ctru va ing dung cic phuong phép
méi trong diéu trj ung thu, trong d6 c6 ung thu méau, hién dang rat
dwoc quan tam. K& thira cac két qua dat duoc trong nghién ciru
tao khang thé don dong khang CD20, chuing toi thuc hién nghién
clru tao va bude dau danh gid hoat tinh cua CD20-CAR trén té
bao Jurkat T nhim tiép can hudng nghién ctru méi trong diéu tri
ung thu bang liéu phap mién dich té bao CAR-T [6].

2. Ddi wigng va phuong phap nghién ciu
2.1. Té bao, chiing vi khuin va méi truong nudi cdy

Chung vi khudn E. coli DH5a duoc nudi trong moi
truong LB c6 bo sung khang sinh ampicillin (100 pg/ml).

Té bao Jurkat T va Raji B (Truong Dai hoc Khoa hoc Ty
nhién, Dai hoc Qudc gia TP HO Chi Minh cung cap) duoc
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Abstract:

CD20 is a potential target for immunotherapy treatments
of haematological malignancies due to its specific
expression and unique biological property. Over the
years, many anti-CD20 monoclonal antibodies (mAbs)
have been developed, such as Rituximab, Ibritumomab,
Tositumomab, etc., and applied in B cells related to
cancer treatments. Recently, a new immunological
therapy, namely Chimeric antigen receptor (CAR) T-cell
therapy, in which the patient’s T cells are reprogrammed
ex vivo with a transgene encoding a CAR in order
to active them against the tumour, has emerged as a
promising treatment for B-cell malignancies. In this
study, the authors generated and expressed two variants
of chimeric receptor antigen-specific to CD20 on Jurkat
T cells, in which one variant referenced the sequence
from the patent (SEQO01) and the other was our own
designed sequence (SEQO02). The transient expression
after electroporation 24 hours confirmed the presence
of mRNA and protein of CD20-CAR in both sequences.
Moreover, these chimeric receptors were also detected
on the membrane of Jurkat cells using flow cytometer
analysis, indicating that the author could successfully
transduce and express CD20-CAR in Jurkat cells. Co-
culture CD20-Jurkat-CAR-T cells with CD20-expressing
Raji B cells show that the generated Jurkat could be
activated via their chimeric receptors through increasing
the secretion of Interleukin-2 in both sequences. Taken
together, our preliminary data suggest that the authors
have been able to express the CD20-activating functional
transgenic receptor on Jurkat cells, which will be applied
for generating CD20-CAR-expressing CD4*/CD8* T cells.
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nudi trong moi truong RPMI 1640 (Gibco) bo sung 10%
Fetal bovine serum (FBS, Sigma), 100 units/ml penicillin/
streptomycm (Slgma) Té bao duorc nuoi trong ta 1 ¢ 37°C, 5%
CO, va cay truyén khi mat do té bao dat hon 90% khong gian
nudi cay.

2.2. Tao dong cassette CD20-CAR

Hai trinh ty gen ma hoa cho CD20-CAR duoc thiét ké
va dat tong hop nhan tao tir GENEWIZ: SEQO1 (1902 bp)
va SEQO02 (1371 bp), trong do, trinh ty CD20-CAR SEQO1
duogc tham khao tir patent s6 WO 2000023573A2 va trinh ty
CD20-CAR SEQO02 do nhom tur thiét ké. Hai trinh tu nay dugc
dong hoa vao vector pcDNA3.3 bing phuong phap TA, san
pham ndi sau d6 duogc bién nap vao E. coli DH50 va sang loc
trong moi truong c6 ampicillin (100 pg/ml). Chon dong E. coli
DH50 mang plasmid mong mudn va tién hanh giai trinh tu.
Cac plasmid c6 trinh ty gen twong dong 100% véi trinh tu 1y
thuyét s& duogc st dung cho cac bude tiép theo.

2.3. Chuyén nap plasmid mi héa CD20-CAR vio té bao
Jurkat T

Céc vector pcDNA3.3 mang cassette CD20-CAR (SEQO1,
SEQ02) dugc chuyén nap vao té bao Jurkat T bang phuong
phép dién bién nap st dung thiét bi ECM 630 (BTX). U 4x10°
té bao vai 20 pg plasmid DNA trong 30 phut & nhiét do phong,
soc dién véi thong sb 260 V, 1100 pF, 800 Q va cuvette 4 mm.
Té bao sau khi dién bién nap dugc nudi trong moi truong RPMI
1640 bd sung 10% FBS, penicilin/streptomycin, 37°C, 5%
CO,. Higu suat bién nap dugc danh gia thong qua mau bién nap
plasmld mang gen biéu hién GFP bang phuong phap phan tich
té bao theo dong chay.

2.4. Kiém tra biéu hign mRNA ma hod CD20-CAR

Té bao Jurkat T sau khi dugc chuyén nap plasmid CD20-
CAR SEQO1 va SEQ02 s& dugc tich RNA bing bo kit
(RNA purification kit, Thermo) va kiém tra bang phwong
phap PCR (PCR Master Mix, Thermo) voi 2 cép moi
duoc thiét ké trong pham vi trinh tw gen md hoa cassette
CD20-CAR, 5’-ACTGGTTCTTCGATGTCTGGG-3’,
5’-GAGGGTGTCCTTGGGTTTTG-3" cho SEQOI
va 5’-GCTTCCGCTAATCAGTGCTTC-3’, 5’-GA
TCCTGGCTTCTGCTGGAA-3’ cho SEQO02.

2.5. Kiém tra biéu hi¢n protein CD20-CAR 6 té béo Jurkat T

Mau protein dugc hoa trong dung dich Laemmli 4X c6 bd
sung B-mercaptoethanol, dun néng & 95°C, 5 phut, sau do dugc
phan tach trén gel polyacrylamide 10%. Protein tir gel s& duoc
chuyén thdm 1én mang nitro cellulose (GE). Mang GE 1an luot
dugc khoa trong dung dich TBST 5% siia gay, u vdi khang
thé so cdp khang ving CD3( (Abcam), sau d6 t voi khang thé
khang IgG tho c6 gin HRP (Thermo). Mang sau d6 dugc i véi
co chét quang hoa Pierce ECL (Thermo) va doc tin hi¢u véi hé
thong ImageQuant LAS 500 (GE). Khang thé p-actin dugc sir
dung nhu chimg néi.



s Khoa hoc Y - Duoc |'Y hoc lam sang

2.6. Kiém tra biéu hién protein CD20-CAR trén bé mit té

bao Jurkat T

Té bao Jurkat T da dugc chuyén cassette CD20-CAR sau
48 gi¢ dugc thu nhan, rira 2 lan voi dung dich PBS, 100 pl dich
huyén phu té bao (2x10° té bao/ml) dugc 1 v6i khang thé co
gin FITC khang ving Fab ciia CD20-CAR (Sigma) trong diéu
kién tranh sang 30 phut, té bao sau d6 duoc rira 3 1an véi PBS
dé loai bo khang thé tu do. Cac mau té bao sau khi i duge phan
tich bang may FACS Aria I1I-BD.

2.7. Kiém tra hoat dong ciia CD20-CAR biéu hién trén té

bao Jurkat T

Hoat dong cia CD20-CAR trén té bao Jurkat T dwoc kiém
tra thong qua sy tiét IL-2 cua Jurkat T khi tiép xuc véi té bao
Raji B biéu hién CD20. Sy hién dién cua IL-2 trong dich nuoi
cdy té bao duogc xac dinh bang phuong phap ELISA sir dung bo
kit IL-2 Human Elisa Kit (Thermo). M6t cach ngén gon, 5x10°
té bao Jurkat T duoc dién bién nap voi céc trinh ty CD20-CAR
SEQO1, SEQ02 va dugc nudi cdy 48 gio trong cac giéng clia
dia 96 giéng. Cac giéng té bao Jurkat T dugc bd sung 5x10°
té bao Raji B CD20" va dong nudi cdy trong 24 gid tiép theo.
Dich nudi cdy té bao dugc ly tim thu dich ndi va 50 pl dich n6i
duoc cho vao mdi giéng, bo sung 50 pl khang thé khang IL-2,
lic nhe va u & nhiét do phong trong 3 gio. Giéng duoc rira va
b6 sung 100 pl Streptavidin-HRP, & 30 phiit & nhiét d6 phong.
Giéng duoc rira va bd sung 100 pl dung dich TMB, @ trong toi
30 phut, ngimg phan tmg bang 100 pl dung dich ngimg phan
tng, doc tin hi¢u ¢ budc song OD 450 va 550 nm.

2.8. Phuwong phdp xii Iy 56 liéu

Thi nghiém duoc 1ap lai it nhét 3 lan. Két qua dugc phan
tich bang phan mém Microsoft Excel va xir Iy thong ké bang
phuong phép t-test, do tin ciy 95%. Két qua duoc cho 1a co su
khac biét vé mat théng ké khi p-value <0,05.

3. Két qua
3.1. Thiét ké CD20-CAR

Cau triic co ban ciia CD20-CAR bao gdm 4 ving: (1) Ving
nhin dién khang nguyén scFV 1a ving bién dong cua chudi
nang va chudi nhe cua khang thé khang CD20 dugc lién két
voi nhau boi trinh ty ndi 15 axit amin ((Glyx4 - Ser)x3): VL-
linker-VH; (2) Ving ban 1&: (Hinge); (3) Ving xuyén mang;
(TM); (4) Vung hoat tinh ndi bao. Trong nghién ctru nay, chung
t6i thiét ké trinh ty CD20-CAR (SEQ02) trong d6 c6 két hop
thém mot yéu té dong kich thich 1a domain 4-1BB (CD137).
Bén canh do, chiing t6i téng hop CD20-CAR (SEQO1) dya trén
ban quyén s6 WO 2000023573A2 nhu 14 mot trinh tw tham
khao dbi chiéu. Sy gidng va khac nhau giita 2 trinh tu dugc mo
td & bang 1.
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Bang 1. Bang so sanh cac vuing trinh tw ciia CD20-CAR SEQ01
va SEQ02.

CD20-CAR-SEQOI o

(phién ban tham khao doi chiéu)
Murine antibody CD20 kappa light chain
Anti-CD20 Leu-16 hybridoma cell
linker Glycine-serine (18 aa)*

CD20-CAR-SEQ02

(phién ban nghién ciru)

Kappa light chain of CD20 mAb [6]
(D20 mAb plasmid [6]

Glycine-serine (18 aa)*

Ving domain

Trinh t tiét (Signal peptide)

Ving nhan di¢n khang nguyén (VLH)

Human IgG1 Fe domain Human [gG4 Fc domain
(Hinge-CH2-CH3) (short Hinge 12 aa)

Ving xuyén mang (TM) (D4 (D28

Ving hoat tinh ni bao 4-1BB (D137

(D3 zeta chain (isoform 3)*

Ving ban 5 (Hinge)

Ving hoat tinh ngi bao CD3 zeta chain ~ CD3 zeta chain (isoform 3)*

*: trinh tw giéng nhau.
3.2. Tao dong cassette CD20-CAR hoan chinh vao vector pcDNA3.3

San pham PCR trinh ty CD20-CAR SEQO1, SEQ02 duogc tao
dong vao vector pcDNA3.3 bang phuong phap TA (hlnh 1B). Két
qua kiém tra PCR cho thay, khuan lac s6 1 va 2 c6 san pham PCR
kich thude khoang 1900 bp twong tmg voi kich thuge cua CD20-
CAR SEQO1; khuan lac s6 6 ¢6 san pham PCR kich thudc khoang
1400 bp, twong tng v6i kich thude cua CD20-CAR SEQO2 (hinh
1C). Két qua cat plasmid thu nhan tir khuan lac so 1 (SEQOl) voi cap
enzyme BamHI-Xbal va khudn lac s6 6 (SEQOZ) v0i c3p enzyme
Agel-BamHI cho thay, ca 2 doan gen SEQO1 va SEQO02 déu duoc
chén vio diing chiéu khi cho san pham cét dugc 2 vach co kich thude
khoang 200 va 1100 bp, twong tmg véi san pham cit Iy thuyét cua
cap enzyme BamHI-Xbal va Agel-BamHI (hinh 1D). Két qua giai
trinh ty cho thay giong véi trinh ty 1y thuyét 100%, nhu vay, SEQO1
va SEQO2 (casstte CD20-CAR) da duoc tao dong thanh cong vao
vector pcDNA3.3.
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Hinh 1. Tao dong SEQ01 va SEQ02 vao vector pcDNA3.3. (A) Kich
thuéc thang DNA, #SM0331, Thermo; (B) PCR khuéch dai doan gen
SEQO1, SEQ02; (C) PCR khuén lac E. coli DH5a duwoc bién nap véi
plasmid mang casstte SEQ01, SEQ02; (D) Kiém tra sdn pham cét béng
enzyme cét gi¢i han.

3.3. Két qua dién bién nap chuyén plasmid CD20-CAR vio té
bao Jurkat T

Phuong phép dién bién nap dugc sir dung trong nghién ctru nay
dé chuyén plasmid ma hoa CD20-CAR vao té bao Jurkat T. Dé xac
dinh diéu kién bién nap thich hop, chiing t6i sir dung plasmid ma ho4
protein GFP. Té bao Jurkat T dugc 4 v6i plasmid DNA md hoa GFP
trong 5 pht truge khi thyc hién dig¢n bién nap voi thong $6 260 V,
800 Q va thay déi thong s6 dién dung (F): 1100, 1200 va 1300 pF.
Két qua phan tich FACS cho théy, hiéu suat chuyén nap plasmid GFP
vao té bao Jurkat T cao nhit dat 22,5% tai gia tri dién dung [a 1100
uF (hinh 2A). Bang chu y, khi ching t6i ting thoi gian u tr 5 1én



30 phut thi hiéu suét chuyen nap tang 1én 16 rét (dat 62%) (hinh 2B,

2C). Chung t61 cho rang, day la hi¢u suat kha quan ¢ thé sir dung dé
chuyén nap CD20-CAR vio t¢ bao Jurkat T. Theo do, ching toi sir
dung quy trinh dién bién nap véi cac thong s6 260 V, 800 Q, 1100 uF
va thoi gian i DNA 1a 30 phat dé thuc hién cac thi nghiém tiép theo.
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Hinh 2. Quy trinh dién bién nap vao té bao Jurkat T. (A) Quy trinh dién
bién nap theo thong sé 260 V, 800 Q, thoi gian G DNA 5 phdt, thay déi cac
théng sé F twong (rng 1100, 1200 va 1300 pF; (B) Quy trinh dién bién nap
theo thang s 260 V, 800 Q, 1100 WF, thai gian & DNA 30 phit; (C) Db thi
so sanh ty 1& tin hiéu huynh quang GFP cla cac quy trinh.

3.4. Kiém tra biéu hi¢n CD20-CAR trong té bio Jurkat T
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48 gio sau khi bién nap plasmid mang trinh ty SEQOI va
SEQ02, si biéu hién cua CD20-CAR mirc ¢ mRNA va protein 6 té
bao Jurkat T duogc kiém tra bang phuwong phép PCR va western-blot.
Két qua phan tich RT-PCR véi cap mdi dic hiéu khuéch dai mRNA
CD20-CAR SEQO1 va SEQ02 cho thdy mRNA cua 2 trinh ty déu
duoc biéu hién & té bao Jurkat T (hinh 3A). Tuy nhién, phan tich
western-blot dich ly giai té bao Jurkat T dugc bién nap plasmid
bang khang thé khang ving CD3( chi phat hi¢n CD20-CAR SEQO1
c6 biéu hién protein va khong nhan thy tin hiéu & mau protein
cua SEQ02. Mit khac, tin hi¢u ctia CD3{ ndi sinh va B-actin la
nhu nhau & 3 mau protein t¢ bao Jurkat T ddi chimg va Jurkat T
mang plasmid CD20-CAR SEQO1 va SEQ02 (hinh 3B). Nhu vay,
2 plasmid CD20-CAR da dugc bién nap thanh cong vao t& bao
Jurkat T va té bao da biéu hién duoc protein CD20-CAR SEQOI.

CAR chi c6 thé hoat dong mot khi duge biéu hién dng vi tri trén
bé mit té bao T. Pé x4c dinh protein CD20-CAR co biéu hién trén
bé mit té bao Jurkat T hay khong, chung t6i tién hanh nhuom té bao
da duoc bién nap plasmid mang SEQO1 va SEQO2 véi khang thé co
gin FITC khang ving Fab cia CD20-CAR va phén tich FACS. Két
qué cho thay, & mau té bao Jurkat T mang plasmid SEQO1, ty 1¢ té
bao ¢6 tin hiéu FITC cao hon nhiéu so v6i mau ddi chimg Jurkat T
khong chuyén nap plasmid (dat khoang 48%). Vi mau té bao Jurkat
T mang plasmid SEQ02, ty 16 té bao ¢6 tin hiéu FITC ting nhe so
v6i d6i chimg (dat khoang 15%). Céc két qua nay chimg to, CD20-
CAR da duoc biéu hién thanh cong trén bé mit té bao Jurkat T, mic
du mirc do biéu hién CD20-CAR cua phién ban nghién ctru SEQ02
thap hon phién ban ddi chiéu SEQO1 khoang 3,5 lan.
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Hinh 3. Kiém tra biéu hién CD20-CAR trong té bao Jurkat. (A) Kiém tra
biéu hién & mirc mRNA; (B) Kiém tra biéu hién & mirc protein; (C) Kiém
tra biéu hién CD20-CAR trén b& mét t& bao Jurkat T. Jurkat: mau té bao
ddi chirng; Jurkat-GFP: mau té bao ddi chirng bién nap GFP; Jurkat-FITC:
mau té bao déi chirng nhuém bang khang thé danh dau FITC; Jurkat-
SEQ1-FITC va Jurkat-SEQ2-FITC: mau té& bao bién nap SEQ01 va SEQ02
nhudm bang khang thé danh dau FITC.

3.5. Danh gia hogt tinh sinh hoc ciia CD20-CAR

Su lién két giita khang nguyén CD20 va thy thé dic hiéu khing
nguyén CD20-CAR biéu hién trén bé mat t€ bao s& kich hoat cac t
bao T nay va mét trong nhimg ddu hiéu nhan biét do la te bao T tang
tiét IL-2. Két qua dong nudi cdy té bao Jurkat T biéu hién CD20-
CAR SEQO1 va SEQ02 cung vdi te bao Raji B bicu hi¢n CD20 cho
thay, lwong IL-2 trong dich dong nudi cay té bao Jurkat biéu hién
SEQO1 tang 10 rét so voi trong dich dong nudi cdy t€ bao Jurkat doi
chimg khong bi€u hi¢n thu thé. Bén canh do, dich dong nudi cay cua
t bao Jurkat T biéu hién SEQO02 ciing cho thiy ¢6 su tang biéu hién
nhe cua IL-2 so voi mau doi chimg, tuy luong IL-2 biéu hi¢n van
thap hon so vi CD20-CAR ¢ phién ban doi chieu SEQO1 khoang 2
lan. Nhu vay, CD20-CAR co kha nang kich hoat té bao Jurkat T thé
hién qua vi¢c tdng tiét IL-2 (hinh 4).
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Hinh 4. Sy tang tiét IL-2 cta té bao Jurkat T bidu hién thu thé CD20-
CAR khi dwoc cam (rng tiép xuc véi té bao Raji B biéu hién CD20.
RPMI: m&u méi treéng khéng nudi cdy té bao; Ju(-): t& bao Jurkat; Ju(+): té
bao Jurkat T séc dién; SEQ01 va SEQ02: t& bao Jurkat T bién nap CD20-
CAR SEQO01 va SEQO02.
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Trong nhitng ndm gan day, cac nghién ctru vé té bao T bicu
hién CAR di dat dugc nhitng két qua quan trong trong nghién
ctu co ban va dac biét la trong thir nghiém lam sang. Viéc
bién d6i hay “huén luyén” té bao T giup ching c¢6 kha ning
nhan dién chuyén biét khang nguyén ung thu thong qua cac
CAR dic hidu v6i khang nguyén ung thu d6, CARs da cho thiy
nhimg két qua bat ngo trong hiéu qua diéu tri thong qua vide
nhan dién khadng nguyén ma khong phu thu¢c vao HLA hay
phu thudc vao phtrc hop tuong thich mé6 MHC.

Hién nay, CAR da duogc nghién ctru dén thé hé th tu, chu
yéu khac nhau vé cac ving kich thich ndi bao va kha nang tiét
cytokines. Cac liéu phap diéu tri CAR-T dwoc FDA cong nhin
hién tai 1a dang CAR-T thé hé thir 1 va rat nhiéu cac liéu phap
CAR-T thé h¢ thtr 2 dang trong giai doan thir nghi¢m lam sang
[7-9]. Trong nghién ctru nay, chung t6i thiét ké va tao 2 phién
ban CD20-CAR, trong d6 SEQO2 1a phién ban do nhom tu thiét
ké va SEQO1 1a phién ban ddi chiéu tham khao tir trinh tu ctia
patent. Ngoai cac trinh tu gidng véi CD20-CAR SEQO1 nhu
vung linker va domain hoat tinh CD3(, CD20-CAR SEQ02
mang ving scFV 13 variable tir trinh ty cta khéng thé khang
CD20 Rituximab d3 dwoc cong bd [6]. Khac véi SEQO1, ving
Hinge ciia SEQ02 1a doan ngén chi bao gdm 12 axit amin tham
khao theo cong bd ciia M. Hudecek va cs (2013) [10] cho théy,
cac CAR mang vung Hinge nay c6 hoat tinh cao hon so véi
CAR duoc thiét ké véi cac ving Hinge dai hon. Mot diém khac
bi¢t 1a ngoai vung CD3( thi SEQ02 con mang thém 1 ving
hoat tinh 4-1BB tir CD137, v&i mong mudn SEQO2 s& ¢6 hoat
tinh cao hon so voi SEQO1. Hai trinh ty nay dugc tao dong va
chuyén nap thanh cong vao té bao Jurkat T. Phuong phap ding
virus va dién bién nap thuong dugc st dung trong chuyén nap
CAR-T, trong do, dién bién nap an toan va tiét kiém thoi gian
hon. Trong nghién ciru nay, chung t6i da sir dung hé thong dién
bién nap BTX ECM 630 va thiét 1ap dugc diéu kién dién bién
nap cho té bao T. Hiéu qua chuyén plasmid ma hod GFP vao
té bao Jurkat T dat hon 60% khi sdc dién v6i cac thong sb 260
V, 800 Q, 1100 puF va thoi gian i té bao véi DNA 1a 30 phut.
Vi két qua kha quan nay, quy trinh ¢6 thé img dung cho dién
bién nap plasmid CD20-CAR véo té bao T tach tir mau sau niy.
Két qua bién nap CD20-CAR SEQO1 va SEQ02 cho thiy, ca 2
trinh ty déu dwoc chuyén thanh cong vao té bao Jurkat T va co
hoat tinh sinh hoc thong qua viéc ting lwong IL-2 tiét ra trong
dich nudi cdy té bao. Tuy nhién, mirc d6 biéu hién va hoat tinh
kich thich té bao Jurkat T ciia CD20-CAR SEQ02 thap hon so
v6i CD20-CAR SEQO1, didu nay c6 thé do trinh ty cia SEQ02
chua that sy t6i wu lam hiéu qua biéu hién protein CD20-CAR
thap. Can tiép tuc nghién ctru dé nang cao hiéu qua biéu hién
cua CD20-CAR SEQO2.
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5. Két luan

Nghién ctru da thiét ké va tao dong thanh cong 2 phién ban
CD20-CAR, trong d6 SEQO1 c6 trinh ty ma hoéa cho CD20-
CAR tham khao tir patent va SEQ02 do nhom ty thiét ké. Ca 2
phién ban SEQO01 va SEQ02 duoc chuyén vao té bao Jurkat T
bang phuong phép dién bién nap, trong d6 CD20-CAR SEQO1
duoc biéu hién thanh cong trén bé mit té bao T va thu thé dang
kham nay cho thdy c6 hoat tinh kich hoat Jurkat T ting tiét
IL-2. Cac két qué trén té bao Jurkat T 1 tién d& cho nghién
ctru tiép theo thuc hién trén té bao lympho T thu nhan tir méu
ngudi, timg budc huéng dén xay dung liéu phap diéu tri ung
thu bang té bao CAR-T.

LOI CAM ON

Nghién ctru nay dugce tai tro tir ngudn kinh phi sy nghiép
khoa hoc va cong nghé boi S6 Nong nghiép va Phat trién Nong
thon TP HO Chi Minh thong qua dé tai ma sb YDO01/18-20.
Nhom tac gid xin tran trong cam on.
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Piéu tri bénh Crohn & tré em hing adalimumab sau nhiém Covid-19
tai Bénh vi¢n Nhi dong 2: bao cao mot trwong hop

Ha Vin Thiéu"?", Dwong Chiu Giang', Lé Thi Minh Hong!

ITrwong Pai hoc Y khoa Pham Ngoc Thach, 2 Dwong Quang Trung, phwong 12, qudn 10, TP H6 Chi Minh, Viét Nam
2Bénh vién Nhi dong 2, 14 Ly Tu Trong, phuwong Bén Nghé, qudn 1, TP Ho Chi Minh, Viét Nam

Ngay nhén bai 24/12/2021; ngay chuyén phan bién 27/12/2021; ngay nhan phan bién 14/1/2022; ngay chip nhan dang 18/1/2022

Tém tiit:

Dai dich Covid-19 (SARS-CoV-2) gy hoi chirng hd hap cap tinh nghiém trong, cé thé din den phan rng viém nghlem trong hoic
con bao cytokine. Réi loan chirc ning mién dich trong bénh Crohn khong duge diéu tri co thé gia ting nguy co gy phan wng viém
nghiém trong véi Covid-19. Uéc tinh c6 khoang 2% tré ning cin nhap vién va ty 1¢ tir vong 1a khoang 0,08%. Bénh Crohn thuing
xay ra nhiéu nhit & ruot non va dai trang. Bénh co thé anh huong dén bt ky phﬁm nao ciia dwong tiéu héa (GI), tir miéng dén hiu
mon. Bénh nhan mic Crohn dang diéu tri bang li¢u phép e ché mién dich c6 thé ting nguy co nhiém Covid-19. Nglm’c lai, li¢u
phap tre ché mién dich ciing co thé c6 loi ich thuce sw dén két qud lam sang 6 bénh nhin mac Covid-19, vi li¢u phap nay co the ngan
chin khéng chi tinh trang viém niém mac, ma con ngin chin dap ing viém mién dich toan than, giy ra hi chimg hé hép cép tinh
nghiém trong. Liéu phap adalimumab c6 thé diéu tri hiéu qué ca bénh Crohn va hdi chirng viém da co' quan & tré em c6 lién quan
tam thoi v6i Covid-19. Tuy nhién, ké hoach quan 1y va theo doi bénh nhén cn dwoc sy ddng thuén hon nira vi vin phu thude nhiéu
vao diéu trj steroid, adalimumab va cac loai thudc khac. Trong khi do, trwomg hgp bénh nhan Crohn mic Covid-19 chua dwoe ghi
nhén nhi¢u trong y vin. Do viy, trong bai bao niy, nhém tic gi bao cio mot trwong hgp bénh nhi mic bénh Crohn dwge diéu tri
thanh cong bang adalimumab sau khi méic Covid-19 tai Bénh vién Nhi dong 2 tir ngay 7/9/2021 dén 4/11/2021.

Tir khéa: Covid-19, Crohn, IBD, SARS-CoV-2, irc ché mién dich.

Chi s6 phin logi: 3.2

1. Mé dau

Bénh viém duong ho hap cip do Covid-19 1a mot bénh 1y
nhiém tring lay qua duong ho hip do virus SARS-CoV-2 gdy ra,
duoc phat hién 1an dau tai Vi Han, Trung Quc vao thang 12/2019
[1]. Phin I6n tré em mac Covid-19 khong co hodc c6 triéu chimg
nhe nhur viém ho hap trén hodc c6 biéu hién & duong tiéu hoa nhu
dau bung, tiéu chay, rdi loan t1eu héa. Udc tinh c6 khoang 2%
trudng hop tré chuyén ning can nhdp vién vai ty 18 tir vong 1a
0,08% [2].

Pai dich Covid-19 da gay ra nhiéu thach thirc trong quan Iy
va cham soc cac bénh nhan méc bénh man tinh, trong d6 c6 nhom
bénh viém rudt man (IBD). IBD bao gf”)m Crohn va viém loét dai
trang (VLDT), la tinh trang viém man tinh cua duong tiéu hoa véi
nhiing biéu hién da dang nhu: dau bung, tiéu phan mau, sut can...
[3]. Nguyén nhin gy bénh dén nay van chua rd rang, nhiéu gia
thuyét cho ring bénh 13 két qua ctia cac yéu to mién dich, di truyén
va moi truong [4].

Muc tidu diéu tri Crohn va IBD la duy tri lui bénh 1am sang,
ngin chan bién chimg, t6i wu hoa sy phat trién thé chat, binh
thuong hoa chét luong cudc séng, ngan chan ton thuong rudt, gitt
lanh niém mac rudt va giam thiéu tac dung phu ctia thudc. Tuy
nhién, qua trinh diu tri ciing 1am ting nguy co nhidm tring co
hoi, do vay dt ra cau hoi vé nguy co nhiém Covid-19 nang trén
nhitng bénh nhan nay.

“Tac gia lién hé: Email: thieuhv@pnt.edu.vn
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Nhén c6 1 truorng hop IBD vao diéu tri tai Khoa Tiéu hoa,
Bénh vién Nhi dong 2 bi nhiém Covid-19, ching toi gidi thi¢u va
ban luan dé cling rat kinh nghiém trong qua trinh diéu tri.

2. Ca lam sang

Bé gai 12 tudi nhap vién trong tinh trang tiéu chay kéo dai 3
thang, di phan c6 nhay, 1an mau do twoi lwong it (>10 lén/ngéy),
kém sot, dau bung, sut 10 kg trong vong 3 thang. Tién cin ban than
va gia dinh khoe manh, khong di tng. Bénh nhan nhép bénh vién
tuyén dudi 3 dot trong vong 3 thang, dugc diéu tri nhiéu loai khang
sinh, truyén mau nhung bénh khong thuyén giam nén dugc chuyén
16n Bénh vién Nhi dong 2.

Tai Bénh vién Nhi déng 2, ghi nhan bénh nhan co téng trang
gdy, cin ning 25 kg, chiéu cao 150 cm (BMI=11,1), xanh xao,
an dau khip bung, khong dé khang, tham kham cac co quan khac
chua ghi nhan bat thudng.

Cong thire mau luc nhap vién co bach cau (WBC) tang 19,6 K/pl
v6i neutrophil chiém uu the ¢6 thiéu mau hong cau nho nhuoc sdc
v6i Hb 9,37 g/dl va tiéu cdu (PLT) ting 554 K/ul. Céc chi s viém
tang CRP 41,9 mg/l, VS 1 gio/2 gio 1a 25/55 mm. Bénh nhan co
tinh trang giam albumin mdu 17 g/l, protein méau 54 g/, ket qua
pANCA mau duong tinh. Xét nghiém phéan co nhiéu hong cau va
WBC, calprotectin phan 673 ng/g. Ciy phan khong thiy vi tring
va ky sinh trung hay trang. Cac xét nghiém sinh hoa khac va xét
nghiém tim lao cho két qua am tinh (bang 1).
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Treatment of Crohn’s disease in children with adalimumab after being infected
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Abstract:

Covid-19 disease caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), may lead to a severe inflammatory
response or cytokine storm. Immune dysfunction in untreated Crohn’s disease may augment the risk for a severe inflammatory
response to Covid-19. It is estimated that about 2% of severe children need to be hospitalised and the mortality rate is about
0.08%. Crohn’s disease most commonly occurs in the small intestine and the colon. It can affect any part of the gastrointestinal
(GI) tract, from the mouth to the anus. Crohn’s patients on immunosuppressive medical therapy may encounter an increased
SARS-CoV-2 infection risk. By contrast, immunosuppressive therapy may also have a potential benefit on clinical outcomes in
Covid-19, since it may suppress not only mucosal inflammation but also the severe acute respiratory syndrome SARS-CoV-2-
driven systemic inflammatory immune response. Adalimumab therapy can effectively treat both pediatric Crohn’s disease and
multisystem inflammatory syndrome in children temporally associated with coronavirus disease 2019 infection. However, the
management and follow-up plan still needs more consensus because it almost depends on steroids, adalimumab, and other drugs.
Covid-19 in patients with Crohn’s disease has not been well documented in the literature. Therefore, in this study, the authors
reported a case of a pediatric Crohn’s disease successfully treated with adalimumab after infected coronavirus 2 at Children’s
Hospital No. 2 from September 7, 2021 to November 4, 2021.

Keywords: Covid-19, Crohn, IBD, immunosuppressive, SARS-CoV-2.
Classification number: 3.2

Bang 1. Pac diém lam sang va xét nghiém trwéc va sau diéu tri.

Pic diém Trudc diéu tri Sau diéu tri

Lam sang

Pau bung Pau khip bung Khoéng dau

S6 1an di tiéu >10 lan/ngay 1 1An/ngay

Tinh chat phan Nhay méau Sét vang .

Can lam sang Hinh 1. Hinh anh néi soi dai trwe trang thdy mau da thira hau
WBC (K/ul) 19,6 14,01 mén & vi tri 12 gi®, tdn thwong viém phu né, viém dang nét,
Neutrophils (%) 63,1 56,6 cac 6 loét sau & niém mac dai trang.

el (el el = Trén ndi soi dai truc trang thdy c6 viém phi né toan bd niém
Het (%) S0l 8 mac dai trang, c6 nhiéu 6 loét sau, cham d& chay mau, tén thuong
WLER (il fc2 5 lan qua van hoi manh trang khoang 10 cm, hi trang ¢6 viém dang
PLT (K/pl) 554 455 ndt, co da thira hdu mon & vi tri 12 gio, goi ¥ bénh Crohn (hinh
Albumin (g/1) 17 37 1). Két qua giai phau bénh cac mau mo rudt sinh thiét khi ndi soi
Protein (g/l) 54 78 la viém da day ta trang man tinh, khong c6 Helicobacter pylori va
CRP (mg/l) 41,9 <1,0 viém loét hoi trang, dai tryc trang man tinh hoat dong (hinh 2).
VS 1 gio/2 gid (mm) 25/55 20/47 .

Fe (umol/l) 4 18

Ferritin (pg/l) 9 23

Calprotectin phan (ng/g) 673 N/A

CT scan bung cho thiy, viém day toan bo thanh dai trang
(duong kinh 16n nhat khoang 12 mm) va day ta trang doan
D2, D3 (dudng kinh khoang 9 mm). Két qua ndi soi tiéu hoa

(A) 5:‘ e %"h S :._‘

a3

Hinh 2. Hinh anh giai phau bénh (quang trwong x100). (A) Hinh anh
viém ruét, tap trung cac t& bao viém quanh hém tuyén; (B) Loét niém mac

trén c6 viém da day ta trang dang nét. rudt, mat té bao dai.
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Qua thim kham 1dm sang, két hop xét nghiém, két qua noi soi
hudéng dén bénh Crohn mirc do trung binh - nang (Pediatric Crohn’s
disease activity index PCDAI 65 diém), bénh nhéan dugc bit dau
diéu tri methylprednisolone tinh mach lidu 2 mg/kg/ngy trong 2
tuan, sau do chuyén sang prednisolone uong 40 mg/ngay (1,5 mg/kg/
ngay), mesalamine, azathioprine, ché do an EEN (Exclusive enteral
nutrition) cung voi khang sinh tinh mach.

Sau 3 tuan diéu tri, bénh nhan c6 cai thién, PCDAI giam 20 diém.
Tuy nhién, khi giam liéu prednisolone xubng 1 mg/kg/ngdy trong
vong 1 ngay, bénh nhan xuat hi¢n tiéu 1ong nhay mdu trd lai nén duoc
str dung thudc khang TNF - adalimumab.

Thoi diém nay, bénh nhan duong tinh v6i SARS-CoV-2, ngudng
chuky (CT) 1a 22 sau tiép xtc voi 1 ca nhiém Covid-19 clng phong,
hoi chan khoa tam hodn dung adalimumab.

Trong qua trinh cach ly 18 ngay do Covid-19, bénh nhén khong
s6t, ¢ ho khan, khong suy ho hap, duge tiép tuc dicu tri prednisolone
ubng 40 mg/ngdy va azathioprine. Bénh nhan c6 2 lan di phan sét
vang c6 it mau do tuoi, cdi thién sau khi dugc thém omeprazole.

Khi c6 két qua Covid-19 4m tinh va két thuc cach ly, vao ngay
thtr 19 nhidm Covid-19, bénh nhan dugc khoi dong didu tri voi
adalimumab tiém dudi da liéu dau 80 mg/ngay.

Sau 2 thang didu trj, bénh nhan dién tién tdt, duoc xuat vién didu
tri ngoai trfl va hen tai kham mdi 2 tuan dé tiém adalimumab va dénh
gia dap tmg, ndi soi kiém tra sau 12 tuan diéu tri.

Crohn la mot thé cta IBD c6 thé dan dén nhimg ton thuong rugt
tién trién va nhimg bién chimg, anh huong dén chit lugng cude song
cua tré. Truong hop bénh nhi trong nghién clru nay d tiéu chuan chan
doan Crohn, gém dau bung, ti€u long, phan mau, VS tang, albumin
mau glam nhidu, calprotectln/phan tang cao, ndi soi dai tryc trang
thdy ¢ viém | phu né niém mac dai trang, o nhiéu 6 loét sau, cham dé
chdy mdu, hoi trang c6 viém dang ndt. Mo hoc: viém rugt, tap trung
cac té bao viém quanh hém tuyén, loét niém mac rudt, mét té bao dai.
Ddi chiéu céc triéu chimg Covid-19 ciia bénh nhi nay, theo phan do
1am sang 6 tré em ctia BO Y té thi day 1a thé nhe.

Viéc chin doan mudn va didu tri tré, tinh trang viém man tinh
ngay ca khi khong co triéu chimg s& dan dén két cuc xéu [5]. Vay
nén, cac bién phap can thiép sém va theo ddi tich cuc co thé phong
ngua céc bién chimg [6 ]. Vi tinh chét man tinh, kéo dai ciia Crohn,
céc dicu tri hién nay nham muyc dich tao sy thuyén giam bénh trong
thoi gian ngén va duy tri sy thuyén giam nay dai han. Cac chat dang
dugc sir dung hién nay trong diéu tri Crohn bao gdm mesalazine (5-
ASA), steroid, thiopurine (vi du, azathioprine va mercaptopurine),
methotrexate va cac li¢u phap sinh hoc nhu khang yéu t6 hoai tir u
(anti-TNF), khang integrin va IL12/23 [7].

Ddi v6i bénh nhan Crohn trung binh - nang dugc khuyén céo khai
dau bang corticosteroids toan than dé tao sy lui bénh, két hop vai chat
trc ché mién dich khac c6 tac dung cham hon 14 thiopurine dé duy tri
lui bénh [7].

Thir nghiém REACT (phdi hop céc trc ché mién dich som dé kiém
soat bénh Crohn) cho the”iy, viée st dung sém céc khang thé don dong
(vi du adalimumab) két hop vdi thudc e ché mién dich ¢ nhimg
bénh nhdn c6 nguy co bién chimg cao, so véi viée xir tri theo timg
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budc thong thuong, c6 ty 1¢ bién ching va cn nhap vign va/hodc
phdu thuat & bénh nhan CD sém thip hon dang ké [6]. Tuy nhién,
mot nghlen ctru doan hé 16 trén toan québc cho thay, liéu phap phdi
hop ¢6 lién quan dén nguy co nhlem trung nghlem trong cao hon so
v6i don tri li¢u khang TNF [8]. Diéu nay dat ra moi lo ngai vé nguy
co nhiém Covid-19 ning trén bénh nhan Crohn dang diéu tri véi cac
thudc e ché mién dich.

Mic du vay, thyuc té ¢ nhitng bénh nhan dang diéu tri Crohn véi
methylprednisolone va azathioprine di méc Covid-19 murc d9 nhe chi
¢6 triéu chimg ho khan. Piéu nay ciing dugc nhan thiy trén 7 ca tré
mic Covid-19 va IBD ¢ 102 trung tam lién két v6i nhom IBD tré em
Porto thugc Hiép hdi Ti€u hoa, Gan mat va Dinh dudng Nhi khoa
chau Au (ESPGHAN) tinh dén ngay 26/3/2020 [9]. Tt ca cac ca nay
déu nhiém muc do nhe khong can nhép vién mdc du dang didu tri
v6i cac thude tre ché mién dich, steroids va/hodc céc thude sinh hoc.
Nghién cuu trén 290 tré bi IBD trong thoi ky dinh dich Covid-19 o
Lombardy tir thang 2/2020 dén thang 4/2020, c6 24 ca c6 tri¢u ching
nghi ngd Covid-19 va tat ca cac ca ndy déu khong co tri¢u ching
nang [10]. Tuong tu, cdc quan st trén nhung bénh nhi méc bénh gan
dang diéu trj voi e che mién dich & mién bic nudc Y cho thay, chi ¢
3/700 trwong hop méic Covid-19 va khong ¢6 ca nao ning [11].

Mot nghién ctru 16n hon, da trung tim ¢ Ha Lan voi ¢ méiu
34.763 b¢nh nhan IBD nhén thay, ty 18 mic Covid-19 & nhung bénh
nhan nay twong duong dan sd chung va 20% cac ca nay dién tién
ndng. Bén canh do, nghién clru cling chi ra vige ¢ tir | bénh kém
theo 14 yéu t6 nguy co doc lap bénh nhan IBD mac Covid-19 phai
nhap vién (OR=5,08, p<0,001), trong khi viéc s dung thudc trc ché
mién dich va thude sinh hoc khong 13 yéu t nguy co [12]. Viéc diéu
tri corticoid ddi voi bénh Crohn cua chung t6i ¢ 1am tang nguy co
nhiém Covid-19 hay khong can nghién ciru tiép v6i c& mau lon.

C6 nhidu co ché gidi thich cho vigc nhiém Covid-19 nhe ¢ cac
bénh nhan nay. Bénh Covid-19 do virus SARS-CoV-2 xam nhap vao
té bao qua cac thy thé men chuyén angiotensin 2 (ACE2) va gay ra
céc dap mg viém thong qua cc cytokine tién viém nhu interleukin
(IL)-6, IL-8, IL-10, anh hudng dén nhiéu co quan, dac bi¢t 1a ph6i
[2]. Cac nghién ctu tai Vi Han (Trung Quéc) nhan thay, n6ng do
cac cytokine va chemokine (vi du nhu IL-6) tang ¢6 lién quan den do
nang cua bénh, thong qua co ché dap tmg viém qua mitc do 16 loan
diéu hoa dap g giai doan cép phu thugc IL-6, glam tébao T gy doc
va NK [13, 14]. Diéu nay g1a1 thich tai sao ngoal thudc khang virus,
chc phuong phap didu hoa mién dich va tao mién dich thu dong co
tiem nang trd thanh bién phap cai thién du hau trén cac bénh nhan
méc Covid-19 nang [15].

Thang 5/2020, Tap chi Tiéu hoa va Dinh dudng Nhi khoa déng
mot bdo céo ca lam sang bénh nhan Crohn mic Covid-19 véi hoi
chimg viém da co quan (MIS-C) [16]. Bénh nhan nay méi dugc chin
doan Crohn khong o mirc do, mac Covid-19 véi cac dap (mg viém
manh, xét nghiém cytokine ¢ IL-6, IL-8, TNF-a tang. Bénh nhén
duoc quyét dinh diéu tri voi thude khang TNF-o Infliximab dé diéu
tri Crohn va vai tro c6 the trong didu trj con bdo cytokine do MIS-C
lién quan Covid-19. Két qua bénh nhan cai thién ngoan myc sau lidu
Infliximab du tién va xudt vién, goi ¥ kha ning trc ché cytoklne Vi
liéu phap khang TNF-o don dgc [17]. Mat khac, hién tai van chua
ghi nhan két qua bét loi & nhimg bénh nhan IBD méc Covid-19 didu
tri voi khang TNF-a [18]. Tuy nhién, viéc st dung liéu phap nay cho
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cac rdi loan mién dich trong Covid-19 kém IBD hodc khong can duoc
nghién ctu thém.

Hiép hoi Tiéu hoa Anh dua ra hudng dan diéu tri IBD trong
dich Covid-19 [19]. Theo do, khuyén cio khong nén dimg cac
thude dang diéu tri bénh IBD, dua trén két qua mdt nghién ctru hoi
ctru mo ta 16n va nghién ctru bénh chimg cho thay IBD hoat dong
¢ lién quan dén nguy co ting nhiém trung, tang su dung steroid,
nguy co nhap vién va trai qua cudc mo 1én [20] Céc thudc steroid
nén duoc tranh st dung néu c thé va nén glam lidu nhanh, tuy
nhién khong nén ngung dot ngot. Hién chua co bang ching cic
thudc diéu hoa mién dich khic nhu azathioprine va khang TNF
(adalimumab, infliximab) lim ting nguy co nhiém Covid-19.

Bén canh do, Hi¢p hoi Tiéu hoa Hoa Ky (AGA) dua ra cac cép
nhat thye hanh diéu tri IBD khuyén 4o khi bénh nhan duong tinh vdi
Covid-19 va khong c0 triéu chimg, nén giam lidu prednisolone (<20
mg/ngay) ¢ thé chuyén sang budesonide, tam thoi ngimg st dung
céc thudc thiopurine, methotrexate va khang TNF (nén hoin 2 tuan);
¢6 thé khoi dong lai cac thude khi hét triéu ching hodc xét nghiém lai
Covid-19 Am tinh hay da budc sang giai doan mién dich ciia Covid-19
[21]. Tuy nhién, cling 6 cdc gié thuyét lién quan thudc khang TNF ¢o
thé sir dung trong Covid-19 vi tac dung chong cytokine, phong ngua
dién tién suy ho hap, mo ra tiém nang vé viée sir dung thude nay trong
diéu tri dong thoi Covid-19 va IBD.

Anh huéng cta Covid-19 dbi voi mién dich dudng rudt va bénh
nhan IBD van chua 10 rang. Dic bigt, cac vén ¢ lién quan dén nhiém
SARS-CoV-2, dac diém 1am sang cta Covid-19 dbi v6i IBD; anh
huong thye sw cua tudi, gioi tinh va thude tre ché mién dich van chua
dugce hiéu ro.

Co tac gid nghién ctru ghi nhan mirc TNF-a ting 1én trong con béo
cytokine do Covid-19 va IBD dang hoat dong. Diéu trj bang Infliximab
¢6 hi¢u qua voi tré em mic bénh Crohn va nhiém Covid-19. Vai trd
ciia tic nhan khang TNF & bénh nhan MIS-C tam thoi lién quan dén
Covid-19 can dwoc didu tra thém.

Trén bénh nhéan cua ching t6i dang c6 bénh Crohn muc d¢ trung
binh - nang, viéc ngung corticosteroid c6 nguy co lam bung phat dot
viém rugt. Bénh nhan c6 xét nghiém duong tinh véi SARS-CoV-2
nhung chi ¢6 tri¢u chung ho khan, nén c6 thé xem xét s dung
azathioprine lai sém va nhanh chong khoi dong adalimumab sau 2 tuan.

Day la trudng hop déu tién dugc ghi nhén tai Bénh vién Nhi df‘)ng
2, viéc dung thuoc khang TNF (adalimumab) ¢ thoi diém nao 1a phu
hop nhét doi voi mot tré bi bénh Crohn va nhidm dong thoi Covid-19,
ching toi chua c kinh nghiém nhiéu, mit khac y vin ciing chua duoc
ghi nhan nhiéu va con nhidu van dé chua duoc hiéu twong tan. Moi
lién quan giita viéc sir dung cac thudc diéu hoa mién dich trong IBD
va d ndng khi nhiém Covid-19 nén can dugc nghién ctru thém.

4. Két luan

Bénh nhan Crohn khi giam liéu corticoid ¢6 xuét hién triéu
chimg nén dugc khoi dong diéu tri sém véi thude khang TNF, cu
thé 1a adalimumab. Bén canh d6, bénh nhan IBD nén tuan thu céc
bién phap phong chong dich nghlem ngit, mang khiu frang, rua tay
va han ché di dén chd dong ngudi. Adalimumab c6 thé diéu trj hiéu
qué ca bénh Crohn va nhiém dong thoi Covid-19. Bénh nhan IBD khi
nhiém Covid-19 khong nén ngung dot ngot corticoid va xem xét sir
dung sém thudc khang TNF.
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Mbi lién quan giita viéc st dung céc thude G ché mién dich
trong bénh IBD va tang nguy co nhiém Covid-19 hodc do ning khi
mic Covid-19 ciing nhu vai tro cia thude khang TNF doi véi bénh
Crohn va nhiém dong thoi Covid-19 can duge nghién ctru thém trong
thoi gian toi.
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Cao chit Rau ding bién (Bacopu monnier) ciitién hanh vi  kj
theo co'che lién quan dén protein PTEN trén md hinh chut thu nghiém gay béi muoi natri valproat
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Ngay nhan bai 22/6/2021; ngay chuyén phan bién 25/6/2021; ngay nhan phan bién 7/7/2021; ngay chip nhan ding 12/7/2021

Tom tit:

Nghlen ciru tién dé ciia cdc tic gia da ching minh dugc tic dung cii thi¢n khiém khuyet hanh vi ctia cao chiét Rau dang bién (BME)
trén md hinh chudt tu ky giy boi mudi natri valproat (VPA). Nghlen ciru nay tap trung tim hiéu thém vé tac dung cdi thién m{t so hanh
vi thin kinh va co ché héa sinh ciia BME. Chugt nhat tring cai mang thai 12-13 ngay dugc chia ra thanh 16 sinh ly va 16 bénh ly (tiém
phuc mac bang nwée mudi sinh 1y hodc VPA véi lleu 500 mg/kg). Lo sinh Iy va 16 bénh ly lan lugt 12 16 chudt con c6 me dwgrc tiém nudre
muoi sinh 1y hodc tiém VPA va dugc uong nwée cat trong suot qua trinh nghién ciru. Lo diéu tri gom chudt con c6 me dugc tiém VPA va
chuft me sau khi sinh dwgc uong BME hodc nude cat cho dén khi con duoc 13 ngay tudi. Tir 14 ngay tudi, chuft con rbi loan ty ky dugc
true tiép uéng BME (50 mg/kg) nude cit trong sudt qya trinh thi nghiém. Céc thir nghiém hanh vi (tw chéi chuot va giao tlep xa hi)
dwgc danh gia vao ngay tudi thir 20 va 30. Vao ngay tudi thi 40, ndo chudt dwgc tich ra dé dénh gid mirc do bleu hién ctia proteln PTEN
hang k¥ thuit Western blot. Két qua cho thay, BME liéu 50 mg/Kg c6 tac dung cai thién tw chai chudt lai va thiéu hut hanh vi twong tic
x hgi trén chudt tw ky 20 va 30 ngay tudi; dong thoi co tac dung phuc hdi sw giam mirc do biéu hi¢n ciia protein PTEN & v6 niio chugt
tw ky. Nhirng két qua nay di chirng minh, BME c6 tic dung cdi thién mgt so hanh vi cbt 16i ciia bénh tu ky thong qua co lién quan dén

phuc hoi s gidm mure do biéu hién protein PTEN trong vé nao chugt tw ky thwe nghiém.

Tir khéa: hanh vi 13p lai, lo au, mudi natri valproat, rau dang bién, twong tic cong dong, tu ky.

Chi 6 phin logi: 3.4

1. Dat van de

Réi loan pho tur ky (Autism spectrum disorder - ASD, goi tit 1
tw ky) la r01 loan phat trién than kinh, dc trung boi nhimg khiém
khuyet vé giao t1ep va tuong tac xa hoi, dong thoi kém theo céc
mau hinh hanh vi, s¢ thich rap khuon, glm han. Pic biét, réi loan
nay thuong ; xuét hién 6 0 d01 twong nhay cam 1a tré nho voi ty 1€ hién
mac theo T6 chire Y té Thé gi6i (WHO) 1a 1/270 tré vao ndm 2021
[1]. O Viét Nam, s6 hrong tré dugc chan doan mac tu ky tang 1én
theo timg nam do viéc thay di cac tiéu chuan chan dodn va céc
yéu tb nguy co ngdy cang nhiéu. Vao nim 2017, ty 1é méc ty ky ¢
Vigt Nam 1a 0,752% [2]. Do d6, ASD dang ngay cang dugc quan
tam va nghién clru siu hon vé ca nguyén nhén, chan doén va dleu
tri. ROi loan nay van chua co thudc diéu tr dic hidu. Céc thuoc
dugc dung cho céc truong hop duoc chan doan ASD chu yéu la
cac thube diéu tri triéu chimg cho cac rdi loan di kém va hd trg cho
céc can thi€p chie nang. Céc thudc nay chu yéu thugc nhom chéng
loan than khong d1en hinh va dugc chira co nhiéu tac dung khong
mong mudn va bién cd bat lgi hon 1a hiéu qua mang lai [3]. Céc
liéu phép hién nay chu yeu van duya trén tri liéu gido duc va hanh
Vi, vira ton cong strc cua gia dinh, nhan vién y té, vira ton nhiéu
chi phi. Vi vy, ASD dang nhan dugc nhiéu sy quan tam, ho trg
tr cong dong.

Céy Rau déing bién, hay con goi 1 cdy rudt ga, rau sam trang,
rau sam déng, ba kich, 1a mot loai cdy leo moc & nhimg noi Am udt
va nhidu anh sang. Rau ding bién duoc phan bd & khap cac ving

‘Tac gia lién hé: Email: nguyethangpt@nimm.org.vn
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ddng bang va trung du ¢ ca mién Bic va mién Nam. Loai cdy nay
da duoc str dung tir rat 1au dé diéu tri nhiéu bénh, dac biét la cac
bénh co lién quan dén than kinh. Trong céc van tu co cia An D9,
Rau dang bién dugc ghi nhan [a 6 tac dung tang hiéu biét, hoc tap
va tri nhé. Trong y hoc hién dai, nhidu nghién ctru da dugc tién
hanh dé chimg minh céc tic dung ciia loai thao duoc nay. Nghién
ctru trude day cua chung toi da chimg minh rang, BME ¢6 tic dung
cai thién suy giam tri nhé va co ché tac dung lién quan dén kha
ning bao vé, kich thich ting sinh té bao than kinh trén mé hinh
thiéu mau ndo cuc bg ciing nhw md hinh cit bo thuy khiu giac ¢
chuét nhét [4, 5]. Trén mo hinh chudt ty ky thuc nghiém gay boi
VPA, chiing t6i cling da ching minh BME c¢6 tac dung cai thién
khiém khuyét hanh vi cia BME [6]. Tuy nhién trong nghién ctru
nay, chudt tw ky duoc diéu tri bang BME bét dau tir ngay tudi thir
21 ma khong phai 1a qua sita me ngay tir khi méi sinh. Thém vao
d6, nhom nghién ctru chua danh gia co ché phan tir tac dung cua
BME trén mo hinh tu ky thuc nghi¢ém. Chinh vi vy, dé tim hiéu
thém vé tac dung va co ché tac dung ciia BME d6i v6i bénh ASD
1a can thiét. Muyc tiéu ctia nghién ctru nady nham tién hanh danh gia
tac dung cai thién mot s6 hanh vi than kinh cia BME trén m hinh
chut nhit tring tu ky giy boi VPA thong qua thr nghiém danh gia
tuong tac xa hoi va hanh vi lap lai. Tir d6, budc dau tim hiéu co ché
héa sinh cia BME théng qua danh gia thay do6i mic do biéu hién
protein dc trung cho ASD trén md hinh chudt nhat tring ty ky gay
boi VPA sir dung k¥ thuat Western blot.
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Bacopa monnieri extract ameliorates core autistic
behavioural deficits of sodium valproate-induced
autism spectrum disorder in mice, and its
mechanism of action related to PTEN protein
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Abstract:

Our previous study demonstrated the effect of Bacopa monnieri extract
(BME) on behavioural deficits in sodium valproate (VPA)-induced
autism spectrum disorder in mice. The present study aims to further
investigate the effect of BMIE on neurobehaviors of autism spectrum
disorder (ASD) in mice and the biochemical mechanism(s) involved.
Female pregnant mice were divided into control and VPA treated
groups at 12-13 days of gestation (saline/sodium valproate 500 mg/
kg respectively, i.p.). Control group pups of saline-treated mothers
received distilled water. The VPA-treated mothers received either
distilled water or BME (50 mg/kg, p.o.) after birth until 13 days later.
Then, from postnatal day 14, ASD pups were orally treated with BME
(50 mg/kg)/distilled water for the duration of the study. Behavioural
deficits (repetitive behaviour and social behaviour deficit) were
measured by a self-grooming test and a three-chamber test on postnatal
days 20 and 30. On postnatal day 40, the cerebral cortex of pups was
isolated for evaluation of the expression level of PTEN protein using
the Western blot method. The results showed that BME (50 mg/kg,
p.o.) significantly improved repetitive behaviour and social behaviour
deficits in ASD mice on postnatal day 20 and 30, and also increased
PTEN protein expression level in the brain of ASD mice. These results
demonstrated that BMIE ameliorates core behaviours of autism and
concurrently restores decreases in PTEN protein expression in the
cerebral cortex of valproate-treated mice.

Keywords: anxiety, ASD, Bacopa monnieri, self-repetitive behaviour,
social interaction, sodium valproate.

Classification number: 3.4

2. Doi tuong va phuong phap nghién ciiu
2.1. Chuin bi BME

Mau Rau ddng bién duoc thu thap tai Thanh Hoa (2019) va dugc
gidm dinh boi Khoa Tai nguyén Duogc li¢u, Vién Dugc ligu. BME
duoc chuan bi nhu nhiing nghién ctru trude tai Vién Dugce liéu [4].
Phan trén mat dét duoc liéu Rau de‘ing bién dugc séy kho ¢ 50°C, sau
d6 cit nho va nghién dén kich thuéc thich hop. Bot duoc lidu duoc
chiét cch thuy & 85°C 3 lan bang ethanol 50%. Dich chiét ethanol
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duoc gop lai va loc qua gidy loc. Dich chiét duoc thu hdi ethanol dudi
ap suat giam va boc hoi nudc. Dich ¢d dic sau d6 € duge chiét 3 lan
v6i n-butanol. Pha butanol duoc rira lai véi nude rdi thu hoi dung moi
dudi ap sudt giam. Cao duogc sdy trong ti sdy chan khong & 50°C dé
thu duge BME c6 ham 4m 4,5%. Hiéu suét chiét 1a 8,3%. BME sau
d6 dugc phan tich bang sic ky long hiéu ning cao HPLC. Két qua thu
duoc cao chtra 21,8% bacoside A va 11,0% bacopaside I [4].

2.2. Dong vt thi nghi¢m

Chuot nhat tring mang thai chung Swisss albino do Vién V¢ sinh
Dich t& Trung wong cung cdp. Chudt me dugc nudi on dinh trong
chudng riéng, diéu kién phong thi nghiém nhiét d6 25+1°C, do am
65+5%, chu ky sang va toi 1a 12/ 12 (bat den tir 7:00 dén 19:00 gio),
thirc &n va nudc udng dugce cung cip day du. Chudt con sau khi sinh
ra dugc danh ddu va nudi cung chudt me trong 21 ngay déu, sau d6
tach me. Sau khi tach me, chudt con dugc nudi theo nhom (4-6 con/
chudng). Tat ca cac thir nghiém hanh vi dugc tlen hanh trong pha sang
tir 9:00 dén 18:00 gio. Chudt con 40 ngay tudi dugc tach lay nido dé
lam Western blot.

2.3. Phuwong phap gay mé hinh chudt tw ky thwe nghiém bdi VPA

i Ap dung md hinh gy ty ky thyc nghiém trén chudt nhit tring
bang VPA [6]. Chudt mang thai 12-13 ngdy, dugc tiém phic mac VPA
lieu 500 mg/kg thé trong.

Chudt me dugc chia 3 16 (2 chudt me/10): 16 1 (16 ching sinh 1y):
chugt me khoe manh va dugc cho uong nudc cat trong vong 13 ngay
dau sau sinh; 16 2 (16 chimg bénh ly, ky hiéu VPA): chudt me duge
tiém VPA nhu trén va dugc cho udng nudc cit trong vong 13 ngay
dAu sau sinh; 16 3 (16 diéu tri, ky hiéu VPA-BME 50): chu¢t me dugc
tiém VPA va dugc cho uong BME liéu 50 mg/kg thé trong trong vong
13 ngay dau sau sinh.

Chudt con sau sinh dugc chia 3 16 (9-11 con/Id) tuong tng vdi
chudt me: 16 1 (16 chimg sinh, 9 chudt con): con cua chudt me khoe
manh va dugc cho udng nudc cit tir 14 ngay tudi dén khi két thuc qua
trinh thi nghiém; 16 2 (16 chung bénh 1y, VPA, 11 chudt con): con cua
chudt me dugc tiém VPA nhu trén va dugc cho uéng nuée cat tir 14
ngay tudi dén khi két thuc qué trinh thi nghiém; 16 3 (16 diéu tri, VPA-
BME 50, 11 chudt con): con cua chudt me dugc tiém VPA nhu trén
va dugc cho udng BME liéu 50 mg/kg thé trong tir 14 ngay tudi dén
khi két thic qué trinh thi nghiém.

Qua trinh nghién ctru dugc mo td ¢ hinh 1.

| Chudt con

BME-50
Ngay 0 Ngay 20 Ngay 30 Ngay 40
|
Chudtme
mang :;ly Thir nghiém Thir nghiém Tach nao lam
dugo tiom VPA tur chai chudt giao tiép xa hoi Western Rlot

(500 mg/kg: i.p)

Hinh 1. Quy trinh thi nghiém. BME-50: BME liéu 50 mg/kg.

2.4. Phwong phdp dinh gid tac dung cdi thién hanh vi lip lai
bang thir nghiém tw chdi chudt (self-grooming assay)

Thir nghiém duoc tién hanh theo nghién ciru cta J.L. Silverman
va cs (2010) [7]. Thir nghiém dua trén tap tinh tu chai chuot nham

16



duy tri vé sinh va cac qué trinh sinh Iy quan trong khac nhu diéu
chinh nhiét d¢, giao tiép xa hoi va kich thich cua cac loai gdm nhim.
Hanh vi ndy dugc quan sat thdy thuong xuyén nhat ¢ dong vat gam
nhim binh thuong, mang tinh 1ap lai. Chudt con 20 ngay tudi dugc
cho uong nude mubi sinh 1y hodc BME liéu 50 mg/kg 30 phut trude
khi tién hanh thir nghiém. Chudt con duoc dat vao trong mot buong
thi nghiém cach am, cuong do 4nh sang 13 7 lux, trén budng c6 mot
camera. Chudt dugc ty do khim pha budng trong 10 phit. Tat ca hoat
dong cua chudt trong 10 phut dugce camera ghi lai. Sau 10 phit, chudt
dugc dua ra ngoai va budng dugc vé sinh bang ethanol 70% trudc khi
tién hanh thir nghiém vdi cac chuét con khéc. Sau d6, tong thoi gian
chudt chai chudt (gai dau, tai va 1ong) dugc phan tich mi bai 2 nghién
cuu vién mot cach dgc 1ap.

2.5. Phwong phdp danh gid tac dung cdi thi¢n suy gidm twong tdc
cong dong bang thir nghi¢m giao tiép xa hgi (social interaction test)

Thir nghiém duoc tién hanh theo nghién ctru cua J.J. Nadler va cs
(2004) [8]. Thir nghiém dya trén dic diém thich danh nhiéu thoi gian
hon véi con cling loai va tim hiéu cac thir m6i hon 1a nhimg thir quen
thudc ctia loai gam nhdm. Thir nghlem gdm ¢6 2 pha la 1am quen va
kiém tra. Chudt con 30 ngdy tudi duge cho udng nudc hodc BME
(50 mg/kg) 1 gio trude khi tién hanh thir nghiém. Thir nghiém can
mot hé thong gom ¢6 3 buong, 2 budng hai bén ¢6 chua hop ludi ¢
chinh gilta, c6 phlen nhya dé ngan cac budng khi can. Cuong do anh
sang trong budng 1a 7-8 lux. Chudt duoc dit nhe nhang vao budng
gitta. Trong pha lam quen, chudt duoc ty do di chuyen kham pha ca 3
budng trong 5 phut. Sau do, chudt lai dugc dua ve buong gitra trong
1 phit va budng gitra dugc ngan cach voi cac buong con lai bang tim
nhya. Trong pha kiém tra, mot chudt khac cing gii va cung khéi
luong duogc dua vao mot trong hai hop ludi. Con chudt cung gidi
duoc dat trong hop ludi la chudt dugc nudi ¢ riéng bigt voi nhom
chudt thi nghi¢ém. Cac tdm nhya ngin dugc dua ra ngoai va chudt
nghién ctru lai duge tu do kham phé ca 3 buéng trong 10 phut. Toan
b6 hoat dong cua chudt duge may quay phim ghi lai. Thoi gian chudt
vao cac buong va tiép xtic vdi cac hop ludi duge luu lai d€ phén tich
bing phan mém ANY-maze, Stoeling, My.

2.6. Phuwong phap danh gia sy thay doi biéu hién ciia protein
PTEN ¢ viing vé ndo bang ky thudt Western blot

Mtrc d6 biéu hién ciia protein PTEN duoc phan tich bang k¥ thudt
Western blot. Chudt con 40 ngy tudi s& duoc gdy mé dé tach lay ndo
va thu 14y phan vo nio. Cac phan nay duoc béo quan trong ti lanh Am
sau (-86°C) cho dén khi tién hanh thi nghiém tiép theo. Quy trinh thuc
hién duoc tién hanh theo md ta cia cic nghién ciu trude ciia ching
t61 [5]. Vo nio dugc dong nhat hoa sir dung méay nghién mo Lab gen
125 (Cole-Parmer, My) trong dém ly giai, chira 50 mM Tris (pH 7,5),
150 mM NaCl, 0,5% sodium deoxycholate, 1% (v/v) Triton X-100,
0,1% (v/v) sodium dodecyl sulfate (SDS), 150 mM NakF, 1,12 pg/ml
aprotinin, 20 mM sodium orthovanadate, 10 pg/ml leupeptin, 0,25
mM phenylmethyl-sulfony! fluoride. Dich ly giai dugc ly tam ¢ toe do
15000 vong/15 phat/4°C, thu lay dich ndi dé dinh lugng protein. Nong
d6 protein dugc xac dinh béng b6 kit dinh luong protein BCA (Thermo
Scientific, Rockford, IL, My) va may doc dia ELISA (BioTek, M¥).
Protein téng sb (15 pg) tir mdi mau vo ndo chudt duge duoc dién
di trén gel 12,5% SDS-polyacrylamid (SDS-PAGE) va sau d6 dugc
chuyén bang dién truong 1én mot mang nitrocellulose (Bio-Rad, M¥).
Mang dugc khéa bang dung dich skim milk 5% (Sigma-Aldrich, M)
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trong dung dich dém Tris chtra 0,1% Tween 20 (TBS-T) trong 1 gio
& nhiét do phong. Mang dugc U véi khang thé don dong ciia chudt
khang protein PTEN (1:500, sc-7974, Santa Cruz Biotechology, INC.,
M), khang thé don dong cta tho khang -actin (1:6000, Invitrogen,
ThermoFisher Scientific, M§) & 4°C qua dém. Sau khi dwoc rira bang
TBS-T, mang dugc 0 v6i khang thé thir cép IgG khang th hodc chudt
lién két voi HRP (DakoCytomation EnVision+System-HRP Labeled
Polymer) (Dako Cytomation, Inc., Carpinteria, CA, My) theo huéng
dan cua nha san xuat. Phirc hé mién dich duoc nhan biét boi phuong
phéap phat quang hoa hoc ting cuong (GE Healthcare Amersham™
ECL Prime Western Blotting Detection Reagent) (GE Healthcare, My)
va duoc chup lai bing may ImageQuant LAS500 (GE Healthcare,
My). Dinh lugng cac bang co phan tmg mién dich dugc phan tich bing
phan mém ImageJ 1.50i (Wayne Rasband, NIH, M§). Mang dugc tai
str dung bang dém Restore™ Western Blot Stripping Buffer (Thermo
Scientific, M¥).

2.7. Xii Iy 56 ligu

S6 lidu dugc xir 1 thong ké bang phan mém SPSS 20.0. S liéu
duoc biéu dién bang gia tri trung binh (MEAN) + sai s6 chuan (SEM).
Dit liu cua thtr nghiém tu chai chudt va Western blot dugc phan tich
bing one-way analysis of variance (ANOVA), theo sau boi hau kiém
(Dunnett 2-sided t test). Dit liéu cuia thir nghiém 3 budng duoc phan
tich bang Student’s Pair T test. Sy khac biét giita cic mau dat ¥ nghia
théng ké khi gia tri p<0,05.

3. Két qua

3.1. Dinh gid tic dung cdi thi¢n cdc hanh vi lgp lgi bdng thir
nghiém tw chdi chuot

Thir nghiém ty chai chudt dé danh gia tac dung cai thién hanh vi
lap lai trén chudt ty ky cuia BME. Thi nghiém dugc thyc hién trén
316 (n=9-11 con/16). Két qué ciia thir nghiém ty chai chudt dé danh
gid tac dung cai thién cac hanh vi 1ap lai cia BME duoc thé hién ¢
hinh 2 cho thiy, ¢ 16 chut VPA (bénh 1y), tong thoi gian chuot tu
chai chudt trong 10 phit tang dang ké so vai 16 chudt sinh ly. Su
khac biét nay c6 ¥ nghia thong ké (p<0,01). Tong thoi gian chudt tu
chai chudt trong 10 phut & nhom diéu trj BME liéu 50 mg/kg giam
1,97 lan so véi 16 bénh 1y, dat y nghia thong ké (p<0,05).

100~

801 T

60—
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40 I 1

Thoi gian chudt ty chai (s)

20+

0

T T T
Sinh 1y VPA VPA-BME 50

Hinh 2. Tac dung cai thién hanh vi lap lai cia BME. *: p<0,05; **:
p<0,01 so sanh va&i 16 VPA.

3.2. Danh gia tac dung cdi thién suy gidm twong tic xa hgi
ciia chugt ASD 30 ngay tuoi bang thir nghiém giao tlep xd hji

Thu nghiém giao tiép xa hoi dugc thyc hién dé danh gia tac
dung cai thién thiéu hut hanh vi tuong tac xa hoi trén chudt tu ky
cua BME. Thi nghi¢m duoc thyc hi¢n trén 3 16 (n=8-10 con/16). Két
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qué dugc the hién ¢ hinh 3 cho thdy, ddi v6i chudt ¢ 1 sinh 1y, thoi
gian chudt kham phd hop co chudt d()ng gidi cao hon dang ké so
voi thoi gian kham pha hop khong c6 chudt. Su khac biét nay co
¥ nghia thong ké v6i p<0,001. Khong co sy khac biét dat y nghla
thong ké vé thoi gian chudt kham pha hop ¢6 chuot dong gioi so
voi thoi gian kham pha hop khong c6 chudt ¢ 16 bénh ly. Péi voi
16 chut ty ky duoc diéu tri bing BME véi liéu 50 mg/kg, thoi gian
chudt kham phé hop co chudt dong gisi cao hon gip 2,39 lan so
v6i thoi gian kham pha hop khong c6 chudt. Sy khac biét nay c6 y
nghia thong ké véi p<0,01.
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Hinh 3. Tac dung tang twong tac xa hoi cua BME. **: p<0,01;
***: p<0,001 so sanh th&i gian kham pha hdp cé chuét déng gidi
véi thoi gian kham pha hop khéng cé chudt cla tirng 16.

3.3. Pdnh gid mirc dé biéu hi¢n ciia protein PTEN

Pé tim hiéu vé co ché tic dung cia BME, mtc do biéu hién
cua protein PTEN dugc danh gia bang ky thuat Western blot. Thi
nghiém dugc thyc hién trén 3 16 (n=5-6 con/16).

(A) Sinh ly VPA VPA-BME (50 mg/kg)

Protein PTEN
—

- 55 kDa

-

B-actin 43 kDa

(g) 125+

L

Protein PTEN/B-actin
*

015+

0,0

T T
Sinh Iy VPA VPA-BME 50

Hinh 4. Mrc d6 biéu hién cta protein PTEN. (A) Sv biéu hién
cua protein PTEN theo cwong dé tin hiéu hda phat quang thu
duwoc; (B) Ty Ié tin hiéu protein PTEN/B-actin & cac 16 chudt. *:
p<0,05; **: p<0,01 so sanh vai 16 VPA.

Két qua danh gia mic do biéu hién cua protein PTEN dugc thé
hién ¢ hinh 4 cho thdy, mirc d6 biéu hién cia protein PTEN cua 16 sinh
1y cao gp 2,14 1an so voi 16 bénh 1y (sw khéc biét nay co ¥ nghia thong
ké voi p<0,01). Mtre d6 biéu hién ciia protein PTEN ¢ 16 diéu tri bing
BME cao gp 1,49 1an so vé6i 16 bénh 1y (su khac biét ndy c6 y nghia
thong ké voi p<0,05). Mic dit vay, phuc hdi mirc d6 biéu hién protein
PTEN ¢ 16 diéu tri BME vén thap hon so v6i 16 chimg sinh 1y, dat y
nghia thong ké (p<0,05).
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Trong nghién ciru ndy, ching toi st dung mé hinh chudt nhét tring
gy tu ky thyc nghiém bang VPA dé nghién ciru tac dung giam céc
triéu chimg ASD ciia BME. Két qua nghién ctru di chimg minh BME
(50 mg/kg) o6 tac dyng cai thién mot s hanh vi than kinh ¢4t 18 ciia
r6i loan pho tu ky trén mo hinh chudt tw ky thuc nghi¢ém gdy boi VPA.
Viéc lwa chon lidu cao chiét BME 50 mg/kg dugc thibt ké dua trén cac
nghién ciru da cong b trude ddy cua chung toi [4-6].

Trén thé gidi cling da c6 nhiéu nghien clru vé md hinh chudt véi
céc bénh vé than kinh, dic biét 1a vé rdi loan pho tu ky. Dé gy dugc
mo hinh ty ky trén chudt, co thé ding phuong phap di truyén hodc
hoa cht gdy doc. Tuy nhién, cac md hinh gy tu ky bang di truyén
yéu cau nhig k¥ thuat dic biét va can nhiéu kinh phi hon. Do dé, md
hinh gy tuy ky bing VPA dugc mg dung nhidu hon do d& thuc hién
hon trong cac nghién clru vé ASD [4, 5, 9-14]. Trong nghién ctru nay,
chiing toi da quyet dinh lya chon mo h1nh chudt nhat trang gy tu ky
thyc nghiém bang VPA dé nghién ciru tic dung giam cac triéu chimg
ASD ctia BME. Sau khi da khéc phuc céc nhuge diém cta mé hinh,
céc két qua vé hanh vi va mirc do biéu hién ciia protein PTEN trong
nghién ctru ndy d cho thdy mé hinh ty ky gay boi VPA duoc xdy dung
thanh cong vi da c6 su khac biét c6 ¥ nghia thong ké giita 16 sinh Iy
va bénh ly.

Trong nghién clru nay, ching toi danh gia tac dung cai thién kha
nang tuong tac xa hoi qua thr nghiém giao tiép xd hoi cia BME.
Khiém khuyet trong kha nang twong tic xa hoi 1a mot trong nhiing
tridu chimg cot 16i ciia ASD. Khiém khuyét nay a mot trong nhiing
ganh nang d6i véi bénh nhan va c6 thé dé dang quan sat duoc khi bénh
nhan ¢ noi c6 nguoi la. Kha nang tuong tac xa hoi co lién quan chat
ché voi muc do tlep xuc voi nguoi la. O chudt binh thudng, chudt s&
¢ xu hudng tiép xuc véi hop ¢ chudt dong gidi hon la hop khong co
chudt, do do, thoi gian chudt tlep xuc voi hop ¢ chudt dong gioi cao
hon [7 ] So sanh sy khdc biét ve thoi gian tiep xuc gitta hop co chudt
dong g1o1 v6i thoi gian tiép xtc véi hdp khong ¢6 chudt 1a tiéu chi aé
danh gia dugc kha nang tuong tac cong dong Nghién ctru ndy cho
thay, chudt sinh 1y c6 thoi gian tiép xtc voi hop co chudt dong gidi
16n hon déng ké so voi hop khong c¢o chudt. Trong khi do, khong o
su khic biét dang ké, dat ¥ nghia thong ké vé thoi gian tiép xtc véi
hgp c6 chudt dong gii so voi hop khong ¢6 chudt ¢ 16 bénh 1y cho
thay khiém khuyét vé tuong téc xi hoi. Nhu vay, m6 hinh chudt ty ky
da dugc gy thanh cong. Bén canh do, thoi gian tiép xuc vai hop co
chudt dong 261 ¢ 10 dugc dleu tri BME liéu 50 mg/kg thé trong cao
hon déng ké so véi thoi gian tlep xtic voi hop khong co chudt. Dieu do
cho thay, BME c6 tac dung cai thi¢n thiéu hut hanh vi tuwong tac xa hoi
& chudt tw ky gdy boi VPA. Két qua nay ciing phu hop véi thir nghiém
giao tiép xa hoi clia nhom nghién ciru trwde, ciing trén mo hinh chudt
tu ky gy boi VPA va dugc diéu tri bang BME [6].

Nghién ctru vé hanh vi lap lai bang thir nghiém tu chai chudt cho
théy, BME (50 mg/kg) ¢6 tac dung cai thién cac hanh vi 1dp lai & chudt
tu k}"/ gdy boi VPA. Hanh vi 13p lai [a mot trong nhirng triéu chimg cot
16i va dé dang quan sat, nhan biét nhit & cac bénh nhan ty ky. Tan suét
lap lai hanh vi 6 lién quan dén mirc do bénh. Nghién ctru nay cho
thdy, chudt bénh Iy c6 tong thoi gian tw chai chudt trong 10 phut cao
hon déng ké so v6i chudt sinh Iy cho thay chut ty ky c6 mirc do lip
lai hanh vi cao hon chudt binh thuong. i ¢o nhiéu nghién clru trude
d6 ciing cho két qua twong tu [8, 15-17]. Bén canh do, 16 chudt dwoc
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diéu tri béng BME (50 mg/kg) ciing ¢6 tong thoi gian tu chai chudt it
hon dang ke so voi 16 bénh ly.

Két qua budc dau nghién clru cia ching toi cho thiy, BME ¢6 tic
dung phuc hoi su giam murc do biéu hién cua protein PTEN cho théy
BME c6 tac dung cai thién mot sb hanh vi ¢bt 16i ciia ASD c6 thé mot
phin thong qua co ché lién quan dén mirc d6 biéu hién cua protein
PTEN. Cac nghién ciru di truyén va hoa sinh vé protein PTEN da chimg
minh vai tro cua protein ndy trong bénh Iy tu ky [18-23]. Protein PTEN
dong vai tro quan trong trong dicu hoa chu trinh té bao va tong hgp
protein thong qua con duong PI3K/AKT/mTOR. Trong do, khi thleu
hut protein PTEN, déc biét ¢ cac t& bao hé thin kinh trung wong, ciu
tric cia té bao va ciia mé c6 thé thay ddi, dan dén céc triéu chimg ciia
ASD. Do d6, néu cai thién dugc mirc do biéu hién cua protein PTEN,
cac triéu ching cla ty ky cling c¢6 thé duge cai thién. Bang k¥ thuat
Western blot, chiing toi da danh gia mirc do biéu hién protein PTEN &
ndo chuét thir nghiém. Két qua cho théy, ty 1€ protein PTEN/B-actin ¢
16 bénh 1y (tiém VPA) la thap hon dang ké so vdi 16 sinh 1y (p<0,01).
Két qua nay phu hop vai cac nghién ctu trude d6 [18-23]. Chudt VPA
duge duoc diéu tri bang BME lidu 50 mg/kg c6 ty 18 protein PTEN/B-
actin cao hon 1,49 1an so vdi 16 bénh 1y (p<0,05).

Diém mdi clia nghién ciru nay 1a thay vi cho chudt tu ky ding thude
tr 21 ngay tudi nhu nhiéu nghién ciru trude day, nghién ciru nay da thay
doi thoi diém bat dau diéu tri sang cho chudt uong thube diéu tri ngay tir
khi méi sinh. Diéu nay ciing twong ddng v6i chung tu ky ¢ nguoi, khi
thoi gian phat hién ra bénh chu yéu roi vao 3 nam dau doi. Do do, tir ket
qua nghién ctru trén md hinh chudt cta dé tai ndy c6 thé rut ra khi tién
t6i sir dung trén ngudi: néu tré ¢6 thé dung thude som thong qua sita me
thi hi¢u qua diéu trj ¢6 thé dugc nang cao hon. Mot diém méi nita c6 thé
ké dén ¢ nghién ciru nay, do la nghién ciru da chimg minh dugc BME
co cai thien mue do biéu hién cua protein PTEN trén mé hinh chugt
nhat tring gay tw ky thuc nghiém bai VPA. Hién tai trén thé gioi, co
mét vai nghién ctru sir dung protein PTEN 1a mot dich phan tir dé danh
gia co ché tac dung cua Rau ding bién. Tai Viét Nam, ddy la nghién
ctru dau tién duoc tién hanh dé tim hiéu co ché hoa sinh cua BME va
sir dung protein PTEN 1am tiéu chi danh gia. Theo hiéu biét ciia ching
t01, con co cac dich phan tir khac nhu protein FOX hodc SHANK. Tuy
nhién, do thoi gian va diéu kién han ché cuia dé tai, ching t6i hy vong
trong cdc nghién clru ké tiép s& sir dung cac dich phan tir khéc lién quan
dén ASD dé lam sang t6 hon co ché cai thién céc khiém khuyét hanh vi
than kinh ciia Rau dang bién.

Tir nhitng két qua thu dugc trong nghién ciru nay c6 thé két luan
rang, BME liéu 50 mg/kg ¢ tac dung cai thién mot s hanh vi than
kinh cbt 16 cua i loan phé tu ky trén mo hinh chudt tu ky thuc
nghi¢m gy boi VPA mot phéan thong qua co ché ting cuong mic do
biéu hi¢n protein PTEN trong vo ndo chudt tu ky.
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Nghién ctru nay dugc tai trg boi Quy Phat triéq Khoa hgc va Cong
ngh¢ Quoc gia (NAFOSTED) trong dé tai ma so 108.05-2018.319.
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Toi wu héa quy trinh phun say hon dich nano curcumin

Pham Pinh Duy’, Tran Quéc Thanh, Nguyén Hoang Ting
Khoa Duoc, Pai hoe Y dirge TP Ho6 Chi Minh, 217 Hong Bdng, phuong 11, qudn 5, TP Hé Chi Minh, Viét Nam

Ngay nhédn bai 15/6/2021; ngay chuyén phan bién 21/6/2021; ngay nhan phan bién 29/7/2021; ngay chip nhan dang 14/8/2021

Tom tit:

Nghién ciru dwgc thye hién nham t6i wu héa quy trinh phun siy hén dich chira nano curcumin. Phwong phép nghién
ctru: thiét ké mé hinh I-Optimal bing phin mém Design Expert, gdm 22 thuc nghiém véi cac bién dc 1ap: nhiét do
dau vao (°C), tbc dd bom (ml/phit) va ty 1¢ gia mang; cac bién phu thuc dwoc khio sat nhw kich thwéc tiéu phan
sau phan tan (nm), chi sé da phan tan, thoi gian phén tan (gidy) va hiéu suit phun siy. Cac thong sb ciia quy trinh t6i
wu duoge kiém chirng bing thwe nghiém va khao sat mdt so chi tiéu chit lwong. Pong thoi, cac dic tinh ciia curcumin
trong san phim bot phun sz”'ly dugc nghién ciru biang nhiéu xa tia X, phﬁn tich nhiét quét vi sai va phﬁn tich phé h("ing
ngoai. Két qua cho thay, phan mém Desgin Expert da chi ra cac thong s0 t0i wu clia quy trinh bao gom nhiét do dau
vao 140°C, toc do bom 5 ml/phut ty 1€ gia mang 2:1. Quy trinh phun say str dung cac gla tri ti wu trén cho san pham
nano curcumin cé cac tinh chit phu hop véi du doan cua phan mém. Sy so sanh pho nhiéu xa tia X ciia curcumin
va bot nano curcumin cho thay curcumin trong bot ton tai & dang vo dinh hinh. Phan tich giin dd nhiét vi sai cia
curcumin va bt nano curcumin cing phan tich phd héng ngoai cho thiy c¢é thé cé sy twong tac giira curcumin,
chitosan va lipoid S100. Két luan: quy trinh phun siy hdn dich nano curcumin di dwoc téi wu hoa & quy mé phong
thi nghi¢m. Pay 13 nén tang cho viéc tién t6i san xuit & quy mé cong nghiép.

Tir khoa: nano curcumin, phun s?iy, thiét ké thuc nghiém.

Chi sb phdn loai: 3.4

1. Dt van de

Curcumin la mdt hop chét tu nhién c6 nhiéu dic tinh
sinh hoc quan trong. Tuy nhién, curcumin thuéc nhéom IV
theo hé théng phan loai sinh dugc hoc véi sinh kha dung
duong udng kém. Dé giai quyét van dé nay, hé tiéu phan hdn
dich nano curcumin 1a phuong phéap bao ché hiéu qua giap
tang do tan va tdc do hoa tan cta curcumin, hudng t6i cai
thién sinh kha dung dudng ubng. Mic du vy, hé tiéu phan
nano curcumin & dang hdn dich thuong khong bén theo thoi
gian va kho bao quan [1].

Say phun 1a k¥ thuat don gian, nhanh chéong va dugc
mg dung rong rii trong cac nganh coéng nghiép hoa chit,
thuc pham va dugc pham. Pong thoi, chi phi cho thiét bi va
san xuit bang phu’cng phap séy phun cling thap hon so voi
cac cong nghé say khac chang han nhu say dong kho [2].
Do d6, phuwong phap sdy phun c6 thé duoc sir dung dé hoa
ran hdn dich nano curcumin, gitp thuan tién hon trong viéc
bao quan. Trong khi d6, cac nghién ciru vé tiéu phan nano
curcumin tai nudc ta nhiing ném gan day déu chu trong van
dé tang sinh kha dung duong uong ctia duge chit ma chua
danh gia tinh 6n dinh cta ché pham trong qua trinh bao quan
[3, 4]. Xuét phat tir nhimng 1y do trén, d¢ tai nay duogc thuc
hién nhdm xéc dinh diéu kién téi wu ctia qua trinh phun sy
hdn dich nano curcumin dé thu hdi lugng san phdm cao nhat
va it 1am thay d6i tinh chét tiéu phan nano curcumin nhat.

“Tac gia lién hé: Email: pdduy@ump.edu.vn; duyphamdinh1981@gmail.com
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2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

Curcumin dat tiéu chuan USP 36 (An DJ); chitosan trong
lugng phén tir thap, 75-85% deacetyl hoa, 50000-190000 Da
(Sigma Aldrich, M¥), lipoid S100 (Lipoid GmbH, buc), acid
acetic bang (Merck, Dtc), maltodextrin (Roquette GmbH,
Diic), poloxamer 407 (BASF, Diic) dat tidu chuan co so;
curcumin chuin (Viét Nam), ethanol tuyét ddi, nudc cat 2
lan dat tiéu chuan Duogc dién Viét Nam V. Phan mém Design
Expert® trial phién ban 11.0.4.0 (Stat - Ease, Inc., My).

2.2. Phuwong phdp nghién ciru

Thiét ké va toi wu héa quy trinh phun sdy nano curcumin:
qué trinh pha ché hén dich nano curcumin dugc thuc hién dua
trén phuong phap cua F. Sonvico va cs (2006) [5]. Tuy nhién,
trong qua trinh pha ché c6 mot s6 thay doi dé phu hop véi vide
tai curcumin va lam cho hon dich bén viing hon trong thoi gian
phun sdy.

- Pha ché hdn dich nano curcumin: phéan tan 0,05 g chitosan
vao 30 ml nudc cét 2 lan, khuéy déu, thém 0,1 ml acid acetic
bang, khudy cho chitosan tan hét (dung dich tré nén trong sudt)
(1). Hoa tan 1,5 g poloxamer 407 vao 400 ml nudc cét 2 1an
trong moi trudng lanh. Khi poloxamer 407 tan hét, thém (1)
vao va thém nude cit 2 1an vira du, khuéy tu tur, thu dugc pha
nudce (2). Hoa tan 0,75 g lipoid S100 vao 30 ml ethanol tuyét
d6i. Thém tir tir 0,16 g curcumin, khudy tan. B6 sung ethanol
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Optimisation of spray drying
process parameters
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Abstract:

The aim of this study was to optimise spray drying
process parameters of curcumin nanosuspension.
Method: an I-Optimal experimental model was designed
by Design Expert software including 22 experiments.
The independent variables were inlet temperature (°C),
pump speed (ml/minute) and weight ratio of curcumin-
loaded nanoparticles and carrier and nanoparticle; the
dependent variables were particle size after redispersing
(nm), polydispersity index, dispersion time (second) and
spray drying yield. After the optimal parameters had
been verified by experiments, some quality requirements
of spray-dried powders were evaluated. Then the
physical and chemical properties of curcumin in spray-
dried powders were studied by X-ray diffraction (XRD),
differential scanning calorimetry (DSC) and fourier-
transform infrared spectroscopy (FT-IR). Results: the
optimal parameters were established with the inlet
temperature of 140°C, the pump speed of 5 ml/minute,
the weight ratio of carrier and nanoparticle of 2:1. The
obtained results of verification experiments were highly
repeatable and were similar to the predicted ones from
the software. The comparison of XRD spectra between
curcumin crystal and spray-dried powders showed that
curcumin in spray-dried powders existed in amorphous
form. Furthermore, DSC patterns and FT-IR spectra of
curcumin crystal and spray-dried powder demonstrated
that there were interactions among curcumin, chitosan
and lipoid S100. Conclusion: nano curcumin powders
have met the quality requirements of preparation in
laboratory-scale. This is a platform for further research
later and eventually put into industrial-scale production.

Keywords: curcumin nanoparticles, experimental design,
spray drying.
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TAP CHI

HOA HOC

ONG NGHE I(} Nam 64(5) 5.2022

Khoa hoc Y - Duoc | Dugc hoc wemmm

vira du thu duoc pha con (3). Bom (3) vao (2) trong moi
truong lanh véi toc d(f)~b0rm 3 ml/phut, toc d khuay 800-1000
vong/phut, thu dugc hon dich nano curcumin.

- Khao sét kich thudc va chi sé da phan tan (PDI) cua tiéu
phan nano curcumin: pha lodng hdn dich nano curcumin 10
lan véi nude cat 2 1an da duoc loc qua mang loc 0,45 pm.
Tién hanh do kich thudc tiéu phan va PDI biang may ZetaPals
(Brookhaven Instruments Corporation, My) ¢ nhiét do 25°C,
goc do 90°, do dai song 660 nm.

- Hinh dang tiéu phan: khoang 5 ul hdn dich nano curcumin
dwoc nho 1én miéng ludi dong 200 mesh, dwong kinh 3 mm va
dé kho tw nhién trén miéng ludi dong trong may hiit m & nhiét
d6 phong 25°C. Hinh anh tiéu phan dugc chup bing may JEOL
(JEM-1400) hoat dong dudi dién thé 100 kV.

- Phun sy nano curcumin: thém maltodextrin vao hdn dich
nano curcumin voi ty 18 phu hop (ty 18 duoc thay doi dé tim gia
tri toi wu), khudy tir tir dén khi tan hoan toan. Qua trinh phun
siy duoc tién hanh véi cac thong sd: tin sudt thoi khi 20 Hz, ap
suat ‘phun 0,18 MPa. Cac thong s0 bao gdm nhi¢t do dau vao
va tdc @6 bom dich dugc thay ddi dé tim thong sb toi wu. Hon
dich nano duoc khudy tir tir lién tuc trong thoi gian phun say
Bot phun say dugc thu hi trén ca cyclon va bo phan thu mau.
Bot thanh pham duoc dyng trong tii zip kin, bio quan & diéu
kién kho réo va tranh &nh sang.

- Xéac dinh hi¢u suét phun sdy: can sin phim bot phun sdy
va tinh hiéu sut theo cong thirc:

Khéi luong thyuc té

i St = e Tong Iy thuyét

- Kich thudc tiéu phan nano va PDI khi tai phan tan trong
nude cat: tlly vao ty 1é gid mang/ham luong chét ran trong hdn
dich nano ma can lugng bdt phun séy sao cho sau khi phan tan
vao 50 ml nude cét thu duge ndng d6 curcumin twong tur ndng
d6 curcumin trong hon dich nano curcumin trugc khi phun
siy. Tiép tuc pha lodng 10 1dn v&i nude cit 2 1an da duoc loc
qua mang loc 0,45 pm. Tién hanh do kich thudc tiéu phan va
PDI bang may ZetaPals (Brookhaven Instruments Corporation,
M§) véi cac thong sé méay bao gom nhiét do 25°C, goc do 90,
do dai song 660 nm.

- Thoi gian tai phan tan trong nudc cit: can 0,1 g bot phun
sfiy, cho vao cdc c6 sdn 50 ml nude cat, khqu tir ¢ toe do 700
vong/phut. Panh gia bang cam quan va ghi nhan thoi gian bot
phun sdy phan tin hoan toan trong nudc.

- Thiét ké mo hinh thuc nghiém: mé hinh I-Optimal dugc
thiét ké bé“mg phan mém Design-Expert phién ban trial 11.0.4.0
gdm 22 cong thirc. Cac bién s6 doc 1ap quan trong anh hudng
dén quy trinh phun séy duoc thiét 1ap bao gdbm: nhiét do khi
vao (°C), toc dd bom miu (ml/phut), ty 1¢ gia mang. Cac bién
phu thuge dugc chon khao sat dé t6i uu hoa cac bién doc lap
bao gdm kich thudc tiéu phan sau khi tai phan tan (nm) (R1),
PDI (R2), thoi gian tai phan tan bt phun sy trong nude (gidy)
(R3), hidu suat phun siy (R4).
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- Téi wu héa: viée xem xét sy co v nghia vé mat thong ké
cta céc yéu t6 bang phan tich phuong sai thong qua viée so
sanh gié tri p cling nhu gid tri d§ chinh x4c thich hop (Adequate
precision), ddy 1a ty 1¢ giira tin hiéu va nhiéu. Gié tri ¢ chinh
xac thich hop so sanh khodng céc gi4 tri du do4n tai cac diém
thiét ké vai sai s6 du doan trung binh. Gia tr nay 16n hon 4 cho
théy mo hinh c¢6 kha nang dy doan thich hgp. Viéc lya chon
cong thire toi wu dwa vao chi s mong mudn dugce goi ¥ tir phan
mém Design-Expert, chi s ndy cang cao thi cac gia tri du doan
cang c¢6 kha ning sat véi gia tri thuc t& nht.

Nghién ciru tinh chat ciia curcumin trong thanh pham bot
phun sdy:

- Phan tich phd nhidu xa tia X: mau phan tich nhiéu xa tia X
dugc cho vao may D8-ADVANCE (Bruker Corporation, M),
v6i dién ap gia toe 40 kV, cuong do dong 40 mA, birc xa Cu-Ka
(dung tam loc Ni), toe do quét 0,01°26/0,2 giay. Str dung khoang
1 ¢ mAu dé phan tich sau khi nghién thanh mau bot, cho miu vao
khay va cho vao may phan tich. Pho nhiéu xa tia X dugc chay
cho mdi mau véi dai goc tir 3°20 dén 50°26.

- Phén tich gian d0 nhiét vi sai: str dung khodng 1 mg mau
dé phan tich bang may phan tich nhiét Q20 (TA Instruments,
MY), chuong trinh nhiét 30-350°C, can bang nhiét ¢ 30°C, toc
d6 nhiét thay d6i 10°C/phut.

- Phén tich ph6 hong ngoai FT-IR: 1y khoang 10 mg mau
phan tich, nghién min va tron déu véi KBr, ép thanh vién mong
va tién hanh do phd hong ngoai bing may Tensor 27 (Bruker
Optics, Durc) ¢ nhiét do phong, s6 song 4000-400 cm''.

3. Két qua va ban luan

3.1. Két qua khdo sdt kich thudc tiéu phan va PDI ciia
tiéu phdan nano curcumin

Kich thudc tiéu phan va PDI ctia 3 16 hén dich nano
curcumin trudce khi tién hanh phun sdy dugc thé hién ¢ bang
1. Bong thoi, do thi phan bo kich thudce ti€u phan ctia hon dich
duogc thé hién ¢ hinh 1.

Bang 1. Kich thwéc tiéu phan va PDI cda tiéu phan nano
curcumin.

MAu Kich thudéec tiéu phan (nm) PDI

1 117,7 0,544

2 1148 0,274

3 132,1 0,417

Trung binh 121,5+7,04 0,412+0,092

Tuong dong véi k¥ thudt bao ché tiéu phan nano tu két
tao & nghién ctru nay, Chen va cs (2016) [6] da nghién cuu
hé micelle polymer tu tao mang curcumin sit dung chitosan,
lecithin va pluronic P123. Theo do, cong thirc t6i wu cho kich
thudc tiéu phan <200 nm va sinh kha dung ding dudng udng
cta hé micelle nay ting 3-5 1an so v6i curcumin ty do.
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Hinh 1. B4 thi phan bé kich thwéc tiéu phan.

3.2. Két qud thiét ké va toi wu héa quy trinh phun sdy
nano curcumin

Dua trén sy thay doi ty 1¢ gid mang va cac thong s6 cia
quy trinh phun say, phan mém Design-Expert di duge su

dung dé thiét ké mo hinh thyc nghiém I-Optimal gdm 22
cong thic dugc trinh bay ¢ bang 2.

Bang 2. Di¥ liéu thwe nghiém ctia mé hinh thiét ké 1-Optimal.

Cong B C RIm3) R2@m=3) R3@=3) R4(@=3)
thire

1 160 15 2:1  162,9+54 0343£0,058 445:22  0,26£0,03
2 150 10 2:1  1602+9,6 00299+0,025 480+5  0,43£0,05
3 160 15 1,5:1 152,887, 0359:0,036 SIS:15  0,23£0,06
4 150 15 1,5:1 162761 0377£0,062 510+7  0,24+0,05
5 160 5 2:1  2066£82 0281£0,065 61548  0,62+0,09
6 150 10 1,5:1 1483+2,5 0339£0,082 570+20  0,44+0,13
7 140 15 2:1 170263 0349:0,074 425:15  0,19:0,06
8 150 5 2:1 1597459 0258:0,063 510438  0,54+0,14
9 160 5 15:1 146,5¢73 00208:0,067 525:14  0,56:0,17
10 160 5 1:1 188545 0269£0,05 690+7  0,58£0,04
1 150 5 15:1 1404%4,1 0276:0,078 630+9  0,55:0,10
12 140 10 1,5:1 149303 0324£0,060 530£13  0,37+0,05
13 160 10 1,5:1 152,643, 0388£0,09 610£25  0,400,18
14 140 5 L1 162,6480 0205:0,03 540427  0,59+0,14
15 150 5 1:1 163,542, 0374£0051 570:31  0,530,10
16 140 15 1:1 188802 0369£0,057 590+51  0,30£0,05
17 140 10 2:1 159,956 00289+0,05 440£29  033+0,13
18 160 10 1:1  178,6£2,1 0273£0,008 560+6  047+0,14
19 140 15 1,5:1 155946, 0348£0,022 480+44  0,25£0,01
20 140 5 2.1 1497402 0281£0,035 45046 049011
21 150 15 1:1  180,643,4 0322£0,033 605:42  0,38£0,07
2 140 10 1:1 174812 0283£0,016 580+13  0,48+0,11

A: nhiét d6 khi vao (°C); B: téc d6 bom mau (ml/phut); C: ty 1é gia mang;
R1: kich thuérc tieu phan sau khi tai phan tan (nm); R2: PDI; R3: thoi
gian tai phan tan bot phun say trong nwéc (giay); R4: hiéu suat phun
say.
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Tur dir liéu thyc nghiém thu dugc (bang 2), tién hanh
phan tich phuong sai nham x4c nhan y nghia thong ké ciia
mo hinh phén tich (bang 3). Xac dinh p-value, R? hiéu chinh,
R? du doan va dd chinh xac thich hop.

Bang 3. Két qua phan tich phwong sai cac yéu té R1, R2, R3, R4.

Yéu t6 R1 R2 R3 R4
Téng binh phuong 2754,87  0,0188 451237 0,3029
bo tu do 4 4 4 4
D6 léch chuén 4,02 0,0156 23,26 0,0373
F-value 42,6 19,25 20,85 54,35
Model <0,0001  <0,0001  <0,0001  <0,0001
p-value 0,034
<0,0001  <0,0001 <0,0001
C <0,0001 0,076 <0,0001  0,0029
R 0,9241 0,8461 0,8652 0,9315
R hiéu chinh 0,9024  0,8022 0,8237 0,9143
R2 du doan 0,8598  0,7127 0,7494 0,8794
D6 chinh x4c thichhop 20,1224 11,3007 12,3926 19,4552

Két qua phan tich phuong sai (bang 3) cho thay, gia tri
p-value cia 4 mo hinh tong thé déu <0,05 cho thiy rang cac
mo hinh ¢6 y nghia. Gié tri dg chinh xéc thich hgp dugc do
bang ty 1& gitra “tin hiéu” va “nhidu”, c6 gia tri >4 dugc cho
la phu hop. Su chénh 1éch cua céac gia tri R? hiéu chinh va R?
dur doan déu <0,2. Tir d6 cho thiy, cac mé hinh nay c6 thé sir
dung dé diéu hudng khong gian thiét ké.

3.3. Swanh hwéng ciia bién djc lap lén bién phu thujc

Xu hudng va mic d6 anh hudng cia cac bién doc lap 1én
timg bién phu thugc duoc thé hién trong hinh 2. Mdi bién
phu thudc bi anh huéng bai ting bién doc 1ap riéng biét.
Trong d6, ty 1é gia mang c6 anh huong dén ca 4 bién dau ra
cua thiét ké thuc nghiém.

Kich thide tiéu phan sau khi tdi phan tan: kich thudc
tiéu phan phu thuc vao ca tbc do bom va ty 1¢ gia mang.
Viée tang toc d6 bom lam tang kich thudc tiéu phan, vi toc
d6 bom mau cang 1én cang 1am gidm kha ning bay hoi clia
nudc trong cic giot dich phun & cing mot nhiét do, dan
t6i cac tiéu phan nano dé bi két dinh vao nhau trudc khi
hinh thanh hat bot phun sdy. Két qua trén ciing phu hop vai
nghién ctru cua B.B. Patel va cs (2015) [7] vé tac dong cua
toc d6 bom tdi kich thudc tiéu phan Bén canh do, viée tang
ty 18 gia mang c6 xu hudng lam giam kich thudc tiéu phan.
Piéu nay co thé giai thich do sy tang ty 1¢ gid mang lam
giam kha nang tlep xuc giita cac tiéu phén nano curcumin
trong qua trinh sdy phun, gitp tao ra céc tiéu phan c6 kich
thudc nho hon.

PDI: tc 46 bom cang cao dan dén kha néng bay hoi cua
nudc trong giot dich phun cang kém va toc do bay hoi dung
moi cling khong dong déu giira cac giot dich phun. Qua d6
anh huong dén do dong déu kich thudc ciia cac hat nano khi
phun say, dan dén sy tang rd rét ciia PDI (p<0,0001). Ty 1é
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gi4d mang ciing anh huong dén PDI nhung khong dang ké
(p=0,076). Ty 1¢ gia mang 2:1 cho két qua tot nhat trong cac
ty 1€ theo dy doan ctia mo hinh.

Thoi gian tai phan tan cua bot phun say trong nuoc
(gidy): thoi gian tai phan tan bot phun sdy trong nudc chiu
anh huodng 10 rét cua ty 1¢ gid mang. Ty I¢ gia mang cang
cao cang gitip giam thoi gian tai phan tan (p<0,0001), ¢6 thé
vi gid mang sir dung 1a maltodextrin rat d& tan trong nudc
nén bot phun sdy co ty 1& gia mang cao hon s& phan tan
nhanh hon. Nhiét d6 dau vao 140°C cho thoi gian phan tan
thap hon 2 nhiét do thir nghiém con lai (p=0,0349).

Hiéu sudt phun sdy: hiéu suat phun sdy chiu anh huéng
r0 rét cua ca téc d6 bom va ty 1é gia mang. Toc d6 bom qua
cao lam giam tbc do bay hoi ctia dung méi trong giot dich
phun, dan téi giot dich phun bam lai nhleu trén budng say
va tuyp thu mau, gy ra hiéu sut phun sdy thip (p<0,0001).
Két qua nay ciing tuong tw mot nghién ctru vé ti uu hoa quy
trinh phun séy cua S.Z. Munawiroh va cs (2018) [8]. Viéc
tang ty 1¢ gid mang lam giam hiéu suat phun (p=0,0029) ¢
thé giai thich do sy tang do nhot ctia dich phun lam giot dich
¢6 xu huéng bam nhiéu hon vao budng say.
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Hinh 2. Sy anh hwéng ctia cac bién doc 1ap 1én cac bién phu thudc.
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3.4. Diéu ki¢n rang bujc cho bién dic lip va bién phu thujc

Dé gitip phan mém Design Expert thuc hién téi uu hoa
cac thong so tr két qua thyce nghiém, can rang budc cac bién
ddc lap trong khoang gidi han va dat muc tiéu cu theé cho cac
bién phu thudc. Céc diéu kién nay dugc thé hién ¢ bang 4.

Bang 4. Diéu kién rang budc cho cac bién sb.

Bién sb Muc tiéu Khodng gi6¢i han
A Trong khoang gidi han 140-160 (°C)

B Trong khoang gidi han 5-15 (ml/phut)

C Trong khoang gidi han 1:1-2:1

R1 Nho nhét 140,4-206,6 (nm)
R2 Nho nhét 0,258-0,374

R3 Nho nhit 425-690 (giay)
R4 Lén nhét 0,19-0,62

Dua trén cac diéu kién rang budc ddi Vi cac bién sd,
phan mém Design-Expert dua ra cac thong s toi wu véi chi
s6 mong mudn cao nhat, gdm: nhiét 46 dau vao 140°C, tbc
do bom 5 ml/phut, ty I¢ gid mang 2:1.

Bang 5. Két qua thwc nghiém kiém chirng.

Gi4 tri trung binh ciia cac chi tiéu kiém nghiém

Lo

R1 R2 R3 R4
1 153,8 0,284 435 0,5254
2 161,3 0,277 420 0,5377
3 172,4 0,288 430 0,5248
Trung binh 162,5 0,283 428,33 0,5293
Hé s6 bién thién
vV (%) 5,759 1,967 1,783 0,728
Dy doan 153,2 0,274 445,34 0,5062
Khoang du doan 143 ,4- 0,237- 389,74-
(d0 tin cay 95%) 163,0 0,311 500,95 e LERSE

Két qua PDI, thoi gian tai phan tan va hiéu suét c6 su lap
lai t6t gitra 3 16 kiém chung (CV% lan luot 13 1,967, 1,783 va
0,728%). Két qua trung binh cua kich thudc tiéu phan sau tai
phén tan, PDI, thoi gian tai phan tan va hidu suit phun siy déu
nam trong khoang dw doan (d¢ tin cdy 95%) ciia mo hinh (bang
5). Dong thoi, hinh anh thanh pham bot phun séy hon dich nano
curcumin dugc thé hién & hinh 3.

Hé s6 bién thién cua 3 16 kiém chimg vé kich thudc tiéu
phén sau tdi phan tan tuong d6i cao (5,759%), tuy nhién két
qua trung binh van nam trong khoang cho phép. Nguyén nhan
¢6 thé do trong qua trinh diéu ché nano curcumin, mot so thay
d6i nho ¢ toc do khudy tir trong lic bom pha cdn vao pha nudc
¢6 thé 1am anh huong dén do dong déu vé kich thudc ciia cac
tiéu phan nano.

Kich thudc tiéu phan cta bot thanh phim sau khi tai phan
tan trong nudc cat 16n hon nano curcumin ban diu (ANOVA,
p=0,006). Qua trinh phun sy gitip cac tiéu phan nano curcumin
duogc ¢ dinh trén gia mang maltodextrin. Bén canh do, céc tiéu
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phan nano ciing ¢6 kha nang két dinh lai véi nhau véi mot ty
16 nhét dinh trudc khi cac hat nay duoc sdy kho. Do vay, khi
thyc hién tai phan tan bot phun siy trong nudc cat bang thiét
bi khudy tir s& ghi nhan gid trj kich thuéc tiéu phan cao hon so
voi trude khi phun say Két qua nay clng tuong dong voi thyc
nghiém vé hod rin tiéu phan nano bang phuong phap phun say
ctua X. Li va cs (2010) [9]. Trong nghién ctru nay, kich thudc
tiéu phan pha phan tan ting tir 84,86-140,6 nm khi sir dung
maltodextrin lam chit mang cho qué trinh phun sdy.

Hinh 3. Thanh pham b6t phun sy hén djch nano curcumin.

3.5. Két qua nghién ciru tinh chit ciia curcumin trong
thanh phim bgt phun sdy

Két qua phan tich phé nhiéu xa tia X (XRD):

(A)

B)
e JM "

2 theta (°)
Hinh 4. XRD ctia curcumin nguyén liéu (A) va bat thanh pham (B).

XRD la ky thuat dung dé phan tich nhanh, chu yéu duoc
dung dé xac dinh pha cua vat li¢u tinh thé. Mat do va cuong do
cac dinh trong phd XRD thé hién mirc do két tinh ctia dugc chat
[10]. Két qua dwoc trinh bay ¢ hinh 4 cho thay, phd nhiéu xa tia
X ciia curcumin nguyén liéu ¢6 nhiéu dinh véi cuong d6 1on &
8,04,14,5,17,22,23,2, 24,31 va 25,62°, chirng té curcumin ton
tai chu yéu ¢ dang két tinh. Két qua nay tuong tw voi nghién
ctru cua F. Donsi va cs (2010) [11] vé phé nhiéu xa tia X cia
curcumin. Trong khi mau bot thanh pham phun siy c6 mat do
va cudng do dinh di giam di dang ké so véi mau nguyén liéu
ban dau, dong thoi khong con céc dinh dic trung & 8,64, 14,5,
va 17,22°, chimg t6 curcumin trong bot thanh phim da chuyén
mot phin sang trang thai vo dinh hinh. Két qua nay ciing tuong
tu nhu mot ) nghién ctru vé tinh chét cua curcumin trong nano
curcumin [12] va trong bt phun séy chira curcumin [11].
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Két qua phan tich gian do nhiét vi sai: Phan tich nhiét quét
vi sai (DSC) la cong cu nhiét dong luc hoc dung aé danh gia
truc tlep su hép thu nang lwong nhiét xdy ra & mot mau trong
pham vi tang hodc giam nhiét do quy dinh. DSC thuong dugc
st dung dé xéac dinh nhiét do chuyén nhiét cua cac chét trong
dung dich, chét rin hodc huyén phu [13]. Gian d6 nhiét vi sai
& hinh 5A cho thdy nhiét d§ nong chay ciia curcumin khoang
183,8°C. Tuy nhién, gian do nhiét vi sai cua bot thanh phim
(hinh 5B) khong c6 dinh & vi tri twong ty. Két qua nay bd sung
thém cho két qua XRD chimg t6 curcumin trong bot thanh
pham di chuyén mot phin sang trang thai vo dinh hinh.

Dong nhiét (W/g)
Dang nhiét (W/g)

@ Nhiét do (°C) ® Nhiét 46 (°C)

Hinh 5. Gian dé nhiét vi sai ciia curcumin nguyén liéu (A) va
bot thanh pham (B).

Két qud phan tich phé hong ngoai FT-IR:

M Y Y

\V Wil @

I ' ‘ "M 1029
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Hinh 6. Phé héng ngoai ctia curcumin (A), bét phun sy (B).

Phan tich pho hong ngoai gitip xac dinh duoc cac loai
dao dong dic trung cua cac lién két hay cac nhom chic co
trong phéan tir. Phd hong ngoai ciia curcumin (hinh 6A) cho
cac dinh déac trung ¢ 3423 (nhém OH phenol), 1509, 1281
va 1029 cm™. Két qua thé hién tuong tu trong nghién ctru cua
L. Pathak va cs (2015) [14]. Phd hong ngoai ciia mau bot phun
sdy (hinh 6B) dinh & 3420 cm! cho thdy ¢6 su chuyén dich so
v6i dinh & 3423 cm™! cta curcumin, df“)ng thoi ¢6 sy mat hodc
chuyén dich céc dinh & ving 1600-1400 cm so v6i phd hong
ngoai cta curcumin. Diéu nay cho thiy c6 thé co su tuong tac
& nhém OH phenolic va nhém C=0 ctia curcumin. Két qua nay
phu hop véi két qua phan tich nhiét vi sai da néu trén.

4. Két luan

Cac thong s t6i wu ciia qua trinh phun sdy nano curcumin
da dugc thiét 1ap thanh cong bang phan mém Design-Expert
phién ban 11.0.4.0 (trial) véi mé hinh thyc nghiém [-Optimal.
Phén tich pho XRD cho thay curcumin trong bot thanh pham da
chuyén mot phan sang trang thai vo dinh hinh, phén tich nhiét
quét vi sai va phan tich ph6 hong ngoai cho thy c6 sy lién két
gifta chitosan, curcumin va lipoid S100. Bot phun sdy nano
curcumin ¢6 thé duge ung dung dé tao ra san phém nhu vién
nang nano curcumin, kem bdi ngoai chira nano curcumin...
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nham gop phan lam da dang hoa, céi thién chat luong va hiéu
qua clng cac san pham chita curcumin khéc trén thi truong.
Tuy nhién, dé c6 thé ing dung vao san pham, bt phun siy
nano curcumin can duge tiéu chuan héa, danh gia do on dinh,
khao sat lai mot s6 hoat tinh sinh hoc dic trung va danh gia doc
tinh lién quan.
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Thanh phan héa hoe va kha ning khang nam Malassezia gay bénh trén da ngwoi
cit tinh dau Hirong nhu tia (Ocimum sanctum L) trong tai Ha Noi

Tran Bio Tram', Pao Ngoc Anh"2 Tran Binh Minh', P6 Thi Kim Trang',
Tran Vin Tuan?, Vi Xuin Tao!”
"Trung tam Sinh hoc Thwc nghiém, Vién Ung dung Cong nghé, C6, phuwong Thanh Xudn Bic, qudn Thanh Xudn, Ha Noi, Viét Nam
’Khoa Sinh hoc, Truong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha N¢gi, 334 Nguyé~n Trai, phuwong Thanh Xudan Trung, qudn Thanh Xudn, Ha Noi, Viét Nam

Ngay nhén bai 22/2/2022; ngay chuyén phan bién 25/2/2022; ngay nhan phan bién 7/3/2022; ngay chip nhan ding 11/3/2022

Tém tiit:

Cic loai niAm Malassezia c6 thé giy ra mjt s6 bénh ngoai da nghiém trong trén ngudi. Cac thude khang nim dwoc sir dung
pho bién hlen nay trong didu tri cac bénh lién quan dén nim Malassezia thudc nhém azole. Tuy nhién, tinh trang min cam,
khang thude do sir dung khong dung cach Khién nguoi dung lo ngai. Gén day, viéc nghién ciru sir dung cac loai tinh dau
thiao duge trong kiém soat nAm Malassezta dang dwgc quan tim. Nghién ctru nay da phan tich va nhan dlen duogc 19 chét
trong thanh phan héa hoc cia tinh _dau Huwong nhu tia (Ocimum sanctum L.), trong dé, eugenol 1a hgp chét chinh chiém téi
42,4%. Tinh diu Hwong nhu tia thé hién hoat tinh khang manh 3 chiing nim gy bénh trén da nguoi (M. furfur VNFO1, M.
Surfur ATCC14521 va M. globosa VNGO02) v6i nong d toi thiéu trc ché sinh truomg cac chiing nim 1a 2,5 pl/ml. Véi ndng
do nay, sb lwgng té bao ciia cac chiing nAm men dugc thir nghlem da bi loai bo 74,66-80,66% sau 20 phut xir ly. Két qua
thu dwgc cho thay, tinh dau Huwong nhu tia 1a loai thio dwec tiém ning daé phat trién cac dang san pham nhv diu g0i, kem

béi sit dung cho viéc phong va tri bénh lién quan dén nam Malassezia.

Tir khoa: Huong nhu tia (Ocimum sanctum L.), Khang nam, Malassezia Sfurfur, Malassezia globosa, tinh dau.

Chi 6 phén loai: 3.4

1. Dt van de

Malassezia 1a nim men wa lipid ky sinh trén da nguoi va
dong vat mau nong. Trén da khoe manh, nim Malassezia séng
ky sinh, sir dung chat dinh dudng can thiét cho qua trinh sinh
truéng ma khong gay bénh. Khi gdp cac diéu kién thuén loi,
ching tr¢ thanh tac nhén gay bénh co hoi. Trong s6 16 loai
nam Malassezia da dugc ghi nhan, M. furfur va M. globosa 1a
2 loai pho bién nhat gdy bénh trén da nguoi, ching déu khong
c6 kha nang sinh tong hop axit béo ma phal st dung lugng dau
tiét ra tir nhu'ng vung da c6 h¢ thong tiét diu manh (da mat, da
dau...). Mot s6 bénh 1y do nAm M. furfur va M. globosa gay ra
nhu 13 gau da dau, viém da dau, lang ben, viém da di Gng, viém
nang long [1-3].

Hién nay, cac phuong phap diéu tri bénh nam da do
Malassezia chii yéu str dung cdc loai thudc khang nam, phd
bién 12 nhom azole gom 3 loai: itraconazole, ketoconazole va
fluconazole. Nhin chung, cac loai thude déu c6 tac dung kim
ham sy phét trién cua nim Malassezia. Ketoconazole 1a thé
hé dau tién cia nhém azole (ra doi nim 1980). Gan day, Cuc
Quan ly Thue phdm va Duoc pham Hoa Ky (FDA) da cong bd
ketoconazole c6 nguy co gdy doc tinh suy gan than khi str dung
bang dudng udng. Tir ndm 2013, Hoa Ky da cam luu hanh loai
thudc nay va chi chép nhén sir dung dudi dang ché pham tai
chd 1a ketoconazole 2% dang gel hoic dau goi [4]. Fluconazole
va itraconazole déu c6 nhiing tac dong tich cuc trong kiém
soat nam Malassezia [5-7]. Tuy nhién, theo khuyén cao ciia
nha san xuét, tac dung phu cua ca 2 loai thudc itraconazole

‘Tac gia lién hé: Email: taovx.tsa@gmail.com
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va fluconazole c6 thé gdy ra hién tuong dau dau chéng mat,
budn ndn, dau bung, di ngoai, ting men gan, ndi ban ngtra va
troc vay & da. Hon thé nira, viéc st dung phd bién cac loai
thudc khang ndm nay c6 thé gy ra tinh trang khang thudc didu
tri, dong nghia vé6i viéc phat sinh cac chung ndm Malassezia
khang thudc/da khang thudc.

Nhiing nghién ctru vé c4c hoat tinh cua tinh dau dugc liéu
va viéc khai thac, tmg dung ngudn dugc chat ty nhién nay phuc
vu bao vé suc khde con nguoi dang ngay cang dugc quan tam.
Viét Nam 1a mot trong nhimg nude ¢6 ngudn tai nguyén thuc
vat phong pht va da dang, dac biét 1a céac loai thuc vat c6 tinh
dau. Huong nhu tia 1a mét loai dugc liu thuong dugc st dung
trong nhiéu bai thudc dan gian dung cho chira tri cac bénh
ngoai da. Tuy nhién, hoat tinh khang ndm Malassezia cua tinh
dau Huong nhu tia con it nghién ctru d& cap. Nghién ctru nay
s& dua ra nhimg can cir khoa hoc cho viéc tmg dung tinh dau
Huong nhu tia trong viéc phat trién cac san pham tir thao dwoc
kiém soat ndm Malassezia.

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit liéu nghién ciru

Chung nidm M. furfur VNFO1 va M. globosa VNGO2 dugc
phén lap trén da nguoi Viét Nam (nguoi bi lang ben va gau da
dau), chung nam M. furfur ATCC14521 dugc cung cap boi Bao

tang giéng chudn Hoa Ky, cac chung ndm dang dwoc luu giit tai
Trung tdm Sinh hoc Thyc nghiém, Vién Ung dung Cong nghé.
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Abstract:

Malassezia species can cause serious dermatologic
diseases in humans. Synthetic antifungal drugs,
which have been usually utilised as a treatment for
Malassezia-associated diseases, are belonged to the azole
group. However, the hypersensitivity and resistance to
synthetic drugs due to improper use are raising public
concerns. Recently, the study of using herbal essential
oils in the control of Malassezia fungus has attracted
great attention from researchers. This study analysed
and identified 19 compounds of Ocimum sanctum L.
essential oil, where eugenol is the main composition in
O. sanctum L. essential oil, accounting for 42.4%. O
sanctum L. essential oil showed strong activity against 3
strains of human skin fungi M. furfur VNFO01, M. furfur
ATCC14521, and M. globosa VNGO02 with a minimum
inhibitory concentration (MIC) of 2.5 pul/ml. Using this
concentration, 74.66-80.66% of tested yeast strains’ cell
numbers were eliminated after a 20-minute treatment.
The results suggested that the herbal O. sanctum L.
essential oil could be a potential agent to develop
cosmetic products including shampoo and cream for
the prevention and treatment of Malassezia-associated
diseases.

Keywords: antifungal, essential oils, Malassezia furfur,
Malassezia globosa, Ocimum sanctum L.

Classification number: 3.4
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Toan bd phan trén mat dat cia ciy Huong nhu tia sau 6
thang trong (dang & giai doan ra hoa 70%) dwoc thu tai Ha Noi.
Mau sau khi thu hai dugc dua ngay vé phong thi nghiém dé sir
dung cho viéc tach chiét tinh dau.

2.2. Phuwong phdp tich chiét tinh diu

Tinh dau dwoc tach chiét tir cac mau thao duoc twoi bing hé
théng Clevenger theo phuong phap chung cat 16i kéo hoi nudc.
Tién hanh tach loai nudc tinh dau thu duoc bang Na,SO, khan.
Tinh dau dwoc lwu giit trong lo tdi mau va bao quan or 4°C [8].

2.3. Phan tich thanh phan héa hoc ciia tinh diu Huwong nhu tia

Thanh phan hoa hoc ciia tinh dau Huong nhu tia dugc phan
tich bang phuong phap sic ky khi GC/MS [9]. Hé thong GC/
MS-QP2020 cua Hang Shimadzu (Nhat Ban), c6t mao quan
SH-Rxi-5Sil MS ¢6 kich thudc 30 m x 0,25 mm x 0,25 pm.
Chuong trinh nhiét d6 véi didu kién 60°C (giit 2 phit), ting lén
nhiét do 120°C véi toe do 10°C/phit, sau d6 tang 1én 240°C véi
tdc do 5°C/phut, tiép dén giir & 240°C trong 5 phut. Khi heli
duoc st dung 1am khi mang véi téc d dong chay 1,0 ml/phut.
Detector khdi phd dugc cai dit trong khoang tin hidu 50-900
m/z. Thé tich mau tiém vao c6t 1a 1 pl v6i dung dich miu tinh
dau c6 nong do 1% (w/v) trong hexan. Ty 1¢ chia dong 1a 1:20.
Két qua phan tich céc thanh phan trong mau tinh dau duoc xur
Iy bang cach so sanh vé pho khdi ciia cac chat véi thu vién
NIST.

2.4. Xdc dinh hogt tinh khing nim ciia tinh diu bing
phwong phdp khuéch tan qua thach

Trai 50 pl dich nuéi ndm Malassezia (10° té bao/ml) 1én
dia chira moi truong mDixon (malt extract 36 g/l, desiccated
oxbile 20 g/l, tweend40 10 ml/l, peptone 6 g/l, glycerol 2 ml/l,
oleic acid 2 ml/l, pH 6). Tién hanh pha lodng tinh dau bang
DMSO va bo sung 50 pl tinh diu ¢ cac nong d6 khac nhau
(1, 2,5, 5, 10 va 20%) vao cac giéng da duoc khoan 15 trén
dia thach da céy nim Malassezia, dat cic dia nay vao tu lanh
trong 4 gio dé dich khuech tan déu vao moi truong, sau do
chuyén sang ti nuéi cdy 6n nhiét 30°C dé nim phat trién va tién
hanh quan sat, danh gia két qua sau 3 ngay nuéi. Thi nghiém
ddi chimg 1a bd sung riéng DMSO vao 15 thach thay vi tinh
dau. Hoat tinh khang nam duoc xéac dinh theo cong thire: D - d
(mm), trong d6: D 1a duong kinh vong trong khong c¢6 ndm; d
1a dudng kinh giéng thach. Thi nghiém duoc lap lai 3 1in, mdi
lan thuc hién trén 3 dia khac nhau cho mdi cong thirc xac dinh
hoat tinh khang [10].

2.5. Xdc dinh nong dp i thiéu ivc ché (MIC) sinh truéng
nam Malassezia ciia tinh dau

Khir tring dich méi truong mDixon ¢ 120°C/20 phut, dé
ngudi xudng dudi 50°C va tron déu tinh dau vao moi truong
voi cac ty 18 khac nhau, tién hanh d6 moi truong ra cac dia petri
(16 ml/dia). Tir éng dich gidng Malassezia (10° té bao/ml) pha
loang thanh cac nong d 10* va 10°. Tai mdi dia moéi truong,
chia dia thanh 3 hang, 3 c0t (tirc 1ap lai thi nghiém 3 15n/dTa),
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nho 5 pl mdi néng d6 ciia mbi loai dich ndm vao mot cot tir 106,
105, 10* twong dwong vdi sb té bao nim Malassezia 1an luot 1a
5000, 500 va 50. Sau do, dia dugc chuyén vio ti nudi cay on
nhiét 30°C. Quan sat va danh gia két qua sau 48-72 gid nudi.
Gia tri MIC 1a nong d6 tinh diu ma tai d6 5000 t& bao ndm bi
{rc ché sinh truong hoan toan [11].

2.6. Xdc dinh thoi gian digt ndm Malassezia ciia tinh diu
Huong nhu tia

Phuong phap xac dinh thoi gian diét ndm Malassezia dugc
tién hanh theo M.B. Joray va cs (2011) [12]. Mbi truong nudi
cy long chira 10° t& bao nim men/ml dwoc bd sung tinh dau &
gia tri MIC va dugc lic 150 vong/phut & 5, 10, 20 va 30 phut.
Tai cac khoang thoi gian da chon, tién hanh 1dy mau tir moi
trudng nuoi céy va x4c dinh mat do té bao ndm men béng cach
céy trai trén moi truong thach.

%té bao chét = 100 - %sd té bao séng.
trong do, %té be‘lp song = (ndng do Fé bao tai thoi diém 5, 10,
20 va 30 phut)/néng d6 t€ bao ban daux100
3. Két qua va ban luan

3.1. Thanh phan héa hoc ciia tinh diu Hwong nhu tia

Tinh dau Huong nhu tia thu dugc ¢6 mau vang nhat, mui
thom dac trung. Thanh phan hoa hoc cta tinh dau 1a mot trong
nhiing cin cir quan trong nhat dé danh gia chat luong tinh déu,
vi vdy, cac thc gia da tién hanh phan tich thanh phan héa hoc cta
mau tinh dau Huong nhu tia, két qua thu dwoc thé hién o bang 1.

Bang 1. Thanh phdnhéahoc chinhtrong tinh ddu Hwong nhu tia.

STT Thanh phén héa hoe Thoi gian lwu (phiit) Ty 1€ (%)
1 0-Cymene 6,075 1,40
2 Linalool 6,827 2,87
3 Eugenol 12,433 42,40
4 a-Copaene 12,900 9,59
5 f-Bourbonene 13,042 4,10
6 Methyleugenol 13,201 4,00
7 Caryophyllene 13,605 1,19
8 B-copaene 13,744 0,90
9 y-Muurolene 14,855 1,66
10 Alloaromadendrene oxide-(1) 15,276 1,38
11 Caryophyllene oxide 15,603 12,53
12 Salvial-4(14)-en-1-one 15,702 2,35
13 (-)-Spathulenol 15,907 3,74
14 Alloaromadendrene oxide-(2) 16,194 1,80
15 y-himachalene 16,284 2,39
16 a-Bisabolene epoxide 16,425 1,99
17 Longiverbenone 16,467 1,00
18 a-Isonootkatol 16,616 3,59
19 Phytol 19,625 1,00
Tong s6 99,88
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Két qua bang 1 cho thdy, tinh ddu Huong nhu tia gom 19 chit
chinh, chiém 99,88% tong s6 chat trong mau tinh dau. Trong do,
eugenol 1a thanh phan chu yéu chiém t6i 42,4%. Nghién ctru
cua V.T.T. Tuyen va cs (2019) [13] cho thdy, tinh dau Huong
nhu tia tréng tai Binh Dinh chtta 71,21% eugenol. Tuy nhién,
theo nghién ctru ciia M.J. Saharkhiz va cs (2015) [14], tinh diu
Huong nhu tia trong tai Borazjan, Iran ¢ céc giai doan thu hoach
khac nhau chita 15 chit chinh, trong d6 eugenol 14 thanh phan
chinh chiém 15,7-37,5%. Trong khi d6, ham luong eugenol
trong tinh dau Huong nhu tia trong tai Pakistan chi dat 22% [15].
Diéu nay c6 thé do khi hau va tho nhudng tai cdc vung khac nhau
anh huong t6i ham lugng cac hop chét  trong tinh dau. Nhu vy,
c6 thé thay tinh diu Huong nhu tia trong tai Viét Nam c6 chat
lugng cao, dy 1a ngudn hoat chat rat tiém nang cho phat trién
cac san pham thao duoc cham soc sirc khoe.

3.2. Ddnh gid kha ning khdng ném M. furfurva M. globosa
ciia tinh dau Hwong nhu tia bang phwong phap khuech tin
qua thach

Nhim dinh huéng g dung tinh dau Huong nhu tia vao viéc
phat trién san phim phong va diéu trj cac bénh trén da do ndm
Malassezia gay ra, nghién ctru nay s& tién hanh danh gia kha
ning cua tinh dau Huong nhu tia khang 2 loai nim Malassezia
gay bénh pho bién 1a M. furfur va M. globosa. Két qua cho thay,
tinh dau Huong nhu tia thé hién tinh khang manh trén ca 3 ching
nam M. furfur VNFO1, ATCC14521 va M. globosa VNG02, kha
nang khang nam giam di khi tinh dau duoc pha loang. Tai cac
nong d9 pha loang tdi 5%, tinh dau Huong nhu tia van thé hién
kha nang khang lai ca 3 ching nim. Khi nong d¢ tinh dau giam
xuéng 2,5%, chi con biéu hién hoat tinh khang 2 ching nam
VNFO01 va VNGO2. Tinh diu Huong nhu tia khong thé hién kha
ning khang nam khi bi pha loang dén ndng do 1% theo phuong
phap khuéch tan qua thach (hinh 1).

Péi ching

100% 20% DMSO!

10% 5%

M. furfur
VNF01

M. globosa
VNG02

(B) 60

W ATCC14521 = VNFO1 VNGO02
50
40
30
20
: l i
0 -1

100% 20% 10% 2,5% 1%

Kich thwéc vong khang (mm)

Nong d¢ tinh diu

Hinh 1. Kha ning khang ndm M. furfur va M. globosa cua tinh
dau Hwong nhu tia & cac ndong do pha loang khac nhau. (A)
Véng khang ndm M. furfur va M. globosa trén dia méi trudng; (B)
Kich thwéc vong khang.
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Tinh dau Huong nhu tia v&i thanh phan hoéa hoc chinh
1a eugenol da dugc khing dinh c6 kha nang khang lai nhiéu
loai ndm trong chi Candida [16], rc ché sy sinh truong va
sinh doc t6 clia ndm Aspergillus flavus [17]. Ngoai ra, mot
s6 nghién ctru trude day cho thdy rang tinh dau ciia cac loai
Huong nhu O. canum, O. gratissimum, O. trichodon va O.
urticifolium ciing thé hién hoat tinh khang khuan t6t [18].
Tuy nhién, dén nay chua c6 nhiéu cac nghién ciru dé cap toi
kha ning khang ndm M. furfur va M. globosa gy bénh trén
da nguoi ctia tinh dau Huong nhu tia. Nhu vy, c6 thé coi
day 1a nghién ciru bude dau bo sung thém dir liéu méi vé
hoat tinh khang nAm Malassezia ctia tinh dau Huong nhu tia
tréng tai Viét Nam.

3.3. Xdc dinh MIC sinh truong nim M. furfur va M.
globosa cua tinh dau Huwong nhu tia

Dé c6 thé ung dung tinh diu trong viéc san xuit cac san
phém dugc li¢u thi vi¢c xac dinh duoc gia tri MIC cua tinh
dau trc ché dugc hoan toan sinh truéng ciia ndm Malassezia
la yéu cAu dau tién. Két qua thtr nghiém da xac dinh duoc
gia tri MIC cua tinh dau Huong nhu tia d6i véi cac ching
nam M. furfur ATCC14521, M. furfur VNFO1 va M. globosa
VNGO2 1a 2,5 pl/ml (hinh 2).

Tinh dau Huong nhu tia
2,5 pl/ml

Dbi ching
100 10°

1 pl/ml 5 pl/ml

10*

M. furfur
ATCC14521

M. furfur
VNFO1

M. globosa
VNGO02

Hinh 2. Néng dé téi thiéu (rc ché sinh trwéng ndm M. furfur va
M. globosa cua tinh ddu Hwong nhu tia.

Day 1a nghién ctru dau tién xac dinh duoc gid tri MIC ciia
tinh dau Huong nhu tia trong tai Viét Nam ddi véi cac chiing
nam Malassezia giy bénh trén da ngudi. Cling nghién ciru
trén 3 ching nam M. furfur ATCC14521, M. furfur VNFO1
va M. globosa VNG02, T.X. Vu va cs (2021) [19] da xac
dinh dugc nong do t6i thiéu e ché hoan toan 3 chung nam
trén cua tinh diu Bac ha 12 2,5 pl/ml va tinh dau Trau khong
1a 1 pl/ml. Nhu vay c6 thé thay, tinh dau Huong nhu tia 1a
loai tinh dau ¢6 tiém nang cao trong phat trién cac san pham
khéng ndm Malassezia.

3.4. Xdc dinh thoi gian digt ndm Malassezia ciia tinh
dau Huwong nhu tia

Dé c6 thé ung dung cac san phém thao dugc dung cho
cac bénh 1y ngoai da nhu gau da dau, viém da dau, lang ben,
viém da di ung, viém nang long... do nam M. furfur va M.
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globosa gay ra, cin xac dinh thoi gian thich hop luu lai trén
da du dé kiém soat nim Malassezia mot cach hiéu qua nhét.
Dé ¢6 can cir khoa hoc khi sir dung cac san pham chira tinh
dau Huong nhu tia kiém soat nAm Malassezia, cic tac gia da
tién hanh xac dinh hiéu qua diét ndm Malassezia theo thoi
gian tiép xtic voi tinh dau Huong nhu tia & gia trj MIC. Két
qué cho thiy, & nong do tinh dau 2,5 ul/ml, sau 5 phut @, ty
1¢ t& bao ndm Malassezia chét dat trén 50%. Khi ting dan
thoi gian 0, ty 16 t& bao ndm chét ting dan va dat cao nhat
sau 20 phat . Sau 20 phut tiép xtc v6i tinh ddu Huong nhu
tia, cac chung M. furfur VNFO1 va M. globosa VNGO02 c6
ty 18 t& bao chét kha cao (80-80,66%), trong khi ching M.
Sfurfur ATCC14521 dat mic 74,66% (hinh 3).
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Thoi gian xir 1y véi tinh diu

Hinh 3. Kha nang diét nAm M. furfur va M. globosa theo thoi
gian cua tinh ddu Hwong nhu tia.

Céc nghién ciru trén thé gidi cho thdy, tinh dau c6 kha
nang khang nhiéu loai nAm bénh théng qua viéc pha v cac
cAu trac cta thanh té bao, trc ché kha niang tong hop doc t6
nam [20]. Vi vay, mot s6 loai tinh dau Sa nhu Cymbopogon
citratus va C. flexuosus da dugc sir dung trong san xuat dau
g0i, kem boi dé diéu tri thanh cong gau va bénh lang ben
do ndm Malassezia gay ra [21]. Ngoai ra, dich 1én men ciy
Huong nhu tia cling duoc chimg minh ¢ kha nang khang
manh ndm M. Jurfur va dugc Ung dyng trong san xuit dau
801 [22]. Vi cac két qua dat dugc, tinh dau Huong nhu tia
¢6 tiém nang sir dung dé phat trién cac san phdm mdi trong
viéc kiém soat nim Malassezia.

4. Két luan

Nghién ctru nay di danh gia duoc thanh phan hoa hoc
ctia tinh ddu Huong nhu tia trong tai Ha Noi gdm 19 chat
chinh, trong d6 eugenol 14 thanh phan chinh véi ham luong
chiém toi 42,4%. Tinh dau Huong nhu tia thé hién hoat
tinh khang manh 3 chung nim gy bénh trén da nguoi la
M. furfur VNFO1, M. furfur ATCC14521 va M. globosa
VNGO2 v6i gia tri MIC 1a 2,5 pl/ml. O ndng d6 tinh dau
st dung 2,5 pl/ml, ty 1¢ té bao nAm Malassezia chét da dat
trén 50% sau 5 phiit 0 va dat cao nhét sau 20 phit t. Sau 20
phit tiép xtac voi tinh diu ¢ ndng d6 2,5 pl/ml, ty 1é nim
Malassezia chét dat tir 74,66 dén 80,66%. Nhu vay c6 thé
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thay, tinh dau Huong nhu tia rat ¢6 tiém ning ung dung
trong cac san pham kiém soat ndm Malassezia.

LO1 CAM ON

Nghién ctru nay duge thuc hién véi sy hd trg kinh phi
tir nhiém vu khoa hoc va cong nghé “Nghién ctru phat trién
mot s6 san phdm khang ndm Malassezia spp. gdy bénh phd
bién trén da nguoi tu nguén thao duoc Viét Nam” do BoO
Khoa hoc va Cong nghé quan ly. Cac tac gia xin tran trong
cam on.
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Thanh phén loai va gia tri sit dung iy thue theo kinh nghiém cita dan toc
Xinh Mun tai x4 bién gigi Phiéng Pan, huyén Mai Son, tinh Som La

Vii Thi Lién", Ngd Hoang Long, Lo Vin Loa, Lo Thi Bich Hiu
Truong Pai hoc Tdy Bic, dwong Chu Vin An, phiong Quyét Tam, TP Son La, tinh Son La, Viét Nam
Ngay nhén bai 4/10/2021; ngay chuyén phan bién 8/10/2021; ngay nhan phan bién 29/10/2021; ngay chép nhan dang 4/11/2021

Tom tit:

Nghién ciru nay dwoc thye hién nhim danh gia thanh phin loai va gia tri sir dung cy thudc theo kinh nghiém ciia
dan toc Xinh Mun tai x4 bién gi¢i Phiéng Pan, huyén Mai Son, tinh Son La tir thang 7/2019 dén thang 5/2020. Két
qua thu dwoc 362 loai ciy thudc thudc 269 chi, 110 ho, 4 nganh thwe vét bic cao ¢6 mach, trong dé ¢6 9 ho ¢6 nhiéu
loai nhit. Céc loai ciy thudce dwoc dan tc Xinh Mun sir dung khac nhau dé diéu tri 19 nhém bénh, trong d6 ciy
thudc chira bénh ngoai da cé ) lwgng nhiéu nhat véi 77 loai (chiém 21,27%). Trong cic b§ phan dugce sir dung lam
thudc, 14 dwgc sir dung nhiéu nhit (chiém 45,58%), tiép dén 1a than va ré dugc sir dung lan lwgt véi 93 va 87 loai.
Nghién ciru di xac dinh dwgc 26 loai cdy thudc (chiém 7,18%) cé nguy co bi de doa dwoc ghi trong Sach d6 Viét Nam
(2007), 18 loai dwoc ghi trong Danh luc d6 ciy thudc Viét Nam (2019) va 9 loai trong Nghi dinh 06/2019/ND-CP. Pay

14 nhirng loai c6 so c4 thé con it nén can c6 nhirng chinh sich wu tién bao ton va phat trién.

Tir khéa: ciy thude, kinh nghiém, Mai Son, Phiéng Pin, Son La, thanh phén loai, Xinh Mun.

Chi s6 phén loai: 3.4

1. Dt van de

Phiéng Pan la x4, vung cao bién gidi, xa dac biét kho khan
cta huyén Mai Son, tinh Son La. Trén dia ban xa co6 gﬁn 7.500
nhan khau v6i hon 1.600 ho, gém ¢6 4 dan tdc sinh séng,
trong d6 dan toc Xinh Mun c6 s6 luong dong nhét (gan 6.000
nguoi, chlem 76,0%) [1]. Ttr thoi xa xwa, dan tgc Xinh Mun
di ¢6 cudc song gan bo véi hé thuc vat rimg rat phong phu
O vung cao bién g10r1 Viét - Lao, do dia hinh phtic tap, duong
giao thong di lai rat kho khan. Trong khi do, co so vt chat
véy té nghéo nan lai xa noi ho sinh song Mit khac, didu
kién kinh té kho khan khong du tién dén cac co so y té. Dé
thich nghi, cong dong dan toc Xinh Mun di khong ngimg tim
toi tich Iuy riéng cho minh céc tri thuc va kinh nghiém su
dung thyc vat dé phong va chira bénh. Trai qua thoi gian, cac
bai thudc co tinh doc ddo va tré nén thong dung trong viée
cham soc suc khée nguoi dan va cac dan tdoc xung quanh.
Viée str dung céc cdy thube theo phuong phap truyén thng
d co tir 1au doi, véi nhitng kinh nghiém ban dia dugc truyén
tir thé hé nay sang thé hé khac va giira cac cong dong chu
yéu bang cach truyén miéng. Day chinh 1a ngudn tri thirc ban
dia vo cling quy bau can khai thac, bao ton va phat trlen Co
nhiéu cong trinh nghién ctru trén thé gioi va Viét Nam vé cay
thude cling nhu kinh nghiém dan gian da dugc thuc hién va
mang lai gi4 tri khoa hoc, thuc tién nhu: nghién ctru cay thube
duoc st dung boi cac thay lang & quan Kancheepuram cua
Tamil Nadu, An b6 [2]; nghién ctru ve kién thirc va sir dung
cy thube co truyén chita bénh cua nguoi dia phuong ¢ quan
Sekoru, Jimma Zone, Tdy Nam Ethiopia [3]; kién thirc truyén

“Tac gia lién hé: Email: luocvang2018@utb.edu.vn
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théng vé cay thudc va thue phém dugc st dung ¢ Val San
Giacomo (Sondrio, Y) [4]; nghién ctru wu tién cac cdy thudce
Tay Phi dé bao ton [5]; nghién ciru vé da dang cdy thudc thude
nganh Ngoc lan (Magnoliophyta) tai Khu bao ton thién nhién
Ta Xua tinh Son La [6]; nghién ctru vé cay thudc va gia tri
str dung ctia dan toc Mong tai xa Muong Phang, huyén Dién
Bién, tinh Pi¢n Bién [7]; nghién ctru vé cay thudc dugc dan
toc Dao sir dung tai xa Phiéng Con, huyén Bic Yén, tinh Son
La[8]...

Kinh nghiém str dung cdy thudc ciia cac dan toc 1a tiém
ning dé san xuét cac loai thubc méi. Trén thé gidi, day 1a
huéng nghién ctru tng dung dugc quan tim tir rét sém va thu
duge nhiéu thanh tyu. O nudc ta, day 1a linh vyc con it dugc
nghién ctru, mac du tiém nang rat 16n. Mat khac, nhiing hoat
chét sinh hoc va co s¢ khoa hoc cta cac bai thude duge dan
toc Xinh Mun st dung chua dugc nghién ctru, chimg minh
bf‘mg con duong khoa hoc. Cung vai do, hién nay tai khu vuc
nghién ctru tinh trang khai thac va mua béan céc san pham tir
ring dién ra phirc tap, do phat nuong 1am ray, lam dung thube
diét co... dan dén dién tich rimg tw nhién ngay cang bi thu hep
va ngudn tai nguyén cdy thudc ngay cang bi suy giam. Dic
biét, voi nhitng loai c¢6 kha nang tai sinh va sinh trudng chim
thi nguy co bi de doa va tuyét chung 14 rat cao. Vi thé, viéc tim
hiéu vé cay thude va gié tri st dung theo kinh nghiém cta dan
toc Xinh Mun tai xa bién gid¢i Phiéng Pan, huyén Mai Son,
tinh Son La 1a mét viéc c6 ¥y nghia quan trong, gop phan bao
ton tri thirc y hoc ¢ truyén dan toc.
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of medicinal plants according to the
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Abstract:

This study was conducted to evaluate the species
composition and the use value of medicinal plants
according to the experience of the Xinh Mun ethnic
group at Phieng Pan border commune, Mai Son district,
Son La province, from July 2019 to May 2020. The results
showed that there were 362 species of medicinal plants
belonging to 269 genera and 110 families of 4 phyla of
vascular plants. There were 9 families with the highest
number of species. The medicinal plants were differently
used by the Xinh Mun ethnic to treat 19 groups of diseases.
The number of plant species used for the treatment of
skin diseases was highest with 77 species (21.27%). Of
the parts used, leaves were most used (45.58%), followed
by stems and roots with 93 and 87 species, respectively.
26 medicinal species (accounting for 7.18%) have been
identified in Vietnam’s Red Data Book (2007), 18 species
were listed in Vietnam’s Red List of Medicinal Plants,
and 9 species were listed in the Governmental Decree
06/2019/ND-CP. These species had few individuals that
need to have policies for conservation and development.

Keywords: experience, Mai Son, medicinal plants, Phieng
Pan, Son La, species composition, Xinh Mun.

Classification number: 3.4

2. Doi tuong va phuong phap nghién ciiu
2.1. Péi twong

Céc loai thyc vat va kinh nghiém st dung thuc vat lam
thudc cua dan toc Xinh Mun tai x3 bién gioi Phiéng Pan,
huyén Mai Son, tinh Son La.

Nghién ctru duge thyc hién tir thang 7/2019 dén thang
5/2020 tai 6 ban: Xa Kénh, Két Na, Na Nhung, Ta Vit,
Phiéng Khang va Na Pong thudc xa Phiéng Pan, huyén Mai
Son, tinh Son La.
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2.2. Phwong phap nghién ciru

Phirong phdp ké thira tai liéu: Ké thira nhitng kinh
nghiém sir dung cdy thudc cua cac 6ng lang, ba mé dan toc
Xinh Mun va céc tai liéu nghién ctru ¢6 lién quan dén dé tai,
¢6 chon loc.

Phwong phap nghién cuu thyc vdt: St dung phuong
phap 1ap tuyén diéu tra, thu va bao quan miu thuc vat dugc
thue hién theo N.N. Thin (2008) [9]. Cu thé, dua vao két
qua diéu tra so bd va dua vao ban d6 dia hinh, ban do hién
trang str dung dat cua khu vuc nghién ctru da tién hanh lap
8 tuyen diéu tra (tong chleu dai 1a 49,5 km), m& rong pham
vi diéu tra trén mdi tuyén vé 2 bén khoang 20 m. Céc tuyén
nay phan bd di qua céc sinh canh khac nhau cua khu vuc
nghién ciru. Ngoai ra, con diéu tra bd sung tai vuon nha
ngudi dan va thu mau tiéu ban tai thuc dia. Trén mdi tuyén
thu thap, ghi lai dac diém hinh thai, thong ké, chup anh mau,
str dung GPS dé xac dinh toa dia 1y, dd cao phan b céc loai
cay thude... Viéc didu tra tai cic tuyen c6 di cung nguoi
dan dia phuong va dugc ghi vao mau phiéu diéu tra vai cac
thong tin nhu gidi tinh, tudi, trinh d6 hoc van, kinh nghiém,
tén dia phuong, tén khoa hoc, tén phé thong, dang séng,
sinh canh, cong dung, by phan st dung, mua thu hai, cach
ché bién, phuong phap sir dung, noi thu hai, mua thu hai cac
loai cay lam thudc.

Phitong phdp phan tich va phan logi mdu: Xac dinh tén
khoa hoc cac loai thuc vét bang phuong phép so sanh hinh
thai theo cdc tai licu: Danh lyc céc loai thuc vat Viét Nam
[10, 11], Cay c6 Viét Nam [12], Tir dién cay thude Viét Nam
[13], Nhitng cy thube va vi thudc Viét Nam [14]. Mau vat
duoc luu giir tai Phong Bao tang, Truong Pai hoc Tay Bic.
Phan nhom cong dung cuia cac loai thyc vat [am thudc chu
yéu dua vao kinh nghiém thuc té cta dan toc Xinh Mun tai
khu vuc nghién ctu va tai li¢u cia V.V. Chi (2012) [13],
D.T. Loi (2005) [14] T.D. Ly (1995) [15]. Danh lyc cac loai
cay thude sap xép theo R.K. Brummitt (1992) [16].

Phirong phdp diéu tra phéng van: theo cac phuong phap
nghién cuu thuc vat dan tdc hoc, gém RRA (Rapid rural
appraisal - phuong phap danh gia nhanh nong thon) va PRA
(Participatory rural appraisal - phuong phap danh gia nong
thon cé sy tham gia ciia nguoi dan), phuong phap cua G.J.
Martin (2002) [17] va A.B. Cunningham (2001) [18]. C6
tong s6 180 nguoi cung cip thong tin (ngudi thu hai, gay
trong, thiy lang, ngudi tidu ding va budn ban) trong do tudi
tir 25 dén 78 da tra 101 phong van.

Pdnh gid mirc do nguy cdp ciia cdc lodi cdy thuée: Theo
cac tai liéu Sach do Viét Nam (2007) [19], Danh luc do cay
thudc Viét Nam (2019) [20] va Nghi dinh sé 06/2019/ND-
CP [21]. Thong ké, xtr Iy va tinh toan cac s6 lidu diéu tra,
phiéu phong véan bang phan mém Excell.
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3. Két qua va ban luan

3.1. Da dang cdc bdc taxon ciia ngqun tai nguyén cdy
thuoc dugc dan toc Xinh Mun sir dung

Da dang bdc nganh: Két qua didu tra d3 xac dinh duoc
362 loai cay thudc, 269 chi, 110 ho thugc 4 nganh: Thong dat
(Lycopodiophyta), C6 thap but (Equisetophyta), Duong xi
(Polypodiophyta) va Ngoc lan (Magnoliophyta) dugc dan toc
Xinh Mun st dung dé chira bénh tai xa Phiéng Pén, huyén Mai
Son (bang 1). Tir dit liu bang 1 cho thiy, phn 16n cac taxon
thugc nganh Ngoc lan véi 338 loai (93,37%), 251 chi (93,31%),
95 ho (86,36%) va thip nhét la nganh Co thap bit voi 1 loai
(chiém 0,28%), 1 chi (0,37%) va 1 ho (0,91%). Nhu viy, cic
taxon chil yéu tap trung & nganh Ngoc lan véi s6 chi va loai
chiém trén 90%, didu nay hoan toan hop Iy so véi sy tién hoa
cua thuc vat, bdi Ngoc lan 12 nganh chiém wu thé cua thuc vat
béc cao c6 mach. Cac chi tiéu vé ciu triic hé théng cua thuc
vat lam thude duge dan toc Xinh Mun st dung gém: chi s6 da
dang ho 14 3,29 (trung binh mdi ho c6 3 loai), chi sé da dang
chi 1 1,35 (trung binh mdi chi c6 1 loai), s chi trung binh
ctia mdi ho 14 2,45 (trung binh mdi ho ¢6 2 chi dugc st dung
lam thudc chita bénh) (bang 1). Su phan bd khong déu ciia cac
taxon khong chi dugc thé hién giira cic nganh ma con dugc thé
hi¢n gilta cac taxon 16p trong nganh Ngoc lan. Thyc vat 1am
thuoc duge dan toc Xinh Mun st dung 6 ty trong 16p Hai la
mam (Dicotyledones) véi 56 lugng cac taxon chlem uu thé voi
74,74% tong s6 ho, 77,69% sb chi va 76,92% sb loai cua nganh;
16p M6t 1a mam (Monocotyledones) voi 24 ho (25,26%), 56 chi
(22,31%) va 78 loai (23,08%). Ty 1€ 16p Dicotyledone (D) va
Monocotyledones (M) 1a: 2,96, 3,48 va 3,33, nghia la co gén 3ho
ctia lop Dicotyledones thi c6 1 ho 16p Monocotyledones; c6 3 chi
Dicotyledones thi c¢6 1 chi cta 16p Monocotyledones; c6 3 loai
cta l6p Dicotyledones thi co 1 loai ctia 16p Monocotyledones.
Qua bang 1 théy ré"mg, thuc vat lam thudc duoc dan toc Xinh
Mun str dung ¢ khu vuc nghién ciru ¢6 ty trong cua 16p Hai la
mam so v6i 16p Mot 14 mam ludn cao hon 3. Két qua twong ty
ciing dwoc chi ra trong nghién ciru vé da dang cdy thube thude
nganh Ngoc Lan tai Khu bao ton thién nhién Ta Xua, tinh Son
Lacua P.Q. Anh va cs (2016) [6], V.T. Lien va cs (2017) [7], V.T
Lien (2018) [8].

Bang 1. S6 loai cay thubéc dwoc dan toc Xinh Mun sir dung &
khu vwe nghién ctru.
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Da dang o bdc duoi nganh: Su da dang cua hé thuc vat con
duge xem x€t ¢ bac dudi nganh, cu thé 1a cap do ho va chi. Cy
thé nhu sau:

-Da dang ho: két qua ¢ hinh 1 cho théy, trong $6108 ho thuc
vat lém thuoc theo‘kinh nghiém cua dan toc Xinh Mun st dung,
mot 6 ho ¢6 ‘nhiéu’ loai cdy thude nhu ho Cic (Asteraceae)
¢6 s0 loai nhiéu nhat (40 loe‘li, chiém 11,05%), tiép dén 1a ho
bau (Fabacqae, 17 loai, chi‘ém 4,69%), Hoa thao (Poaceae,
14 ’loéi, chiém 3,87%), Thau dau (Euphorbiaceae, 13 loai,
chiém 3,59%), Hoa moi (La}miaceae, 12 loai, ‘3,31%), Gung
(Zingiberacege, 12 loai, chiém 3,31%), Dau tam (Moraceae,
11 loai, chiém 3,04%), hai ho Rdy (Araceae) va Rau rdam
(Polygonaceae) déu c6 8 loai (2,21%). Céc ho con lai ¢6 it hon
8 loai, chiem 62,72% tong so loai. Pay déu la nhiing ho 16n va
giau loai cua hé thuc vat Viét Nam.

B Asteraceae (ho Ciic)

B Fabaceae (ho Bau)

B Poaceae (ho Hoa thao)

B Euphorbiaceae (ho Thau dau)
@ Lamiaceae (ho Hoa méi)

@ Zingiberaceae (ho Girng)

O Moraceae (ho Déu tim)

@ Araceae (ho Ray)
0O Polygonaceae (ho Rau rdm)

Hinh 1. Cac ho thwc vat c6 sé loai dworc st dung nhiéu nhét.

- Pa dang chi: trong s6 271 chi lam thudc tai khu vuc nghién
ctru ¢6 6 chi co nhiéu loai 1a: Sung (Ficus) voi 8 loai (chiém
2,21%) - day la chi dai dién cho rimg nhiét doi, tiép theo 1a
Rau ram (Polygonum) 7 loai (1,93%), Thoc 1ép (Desmodium)
5 loai (1,38%); céac chi Ngdi (Artemisia), Dai bi (Blumea) va
Ca (Solanum) mdi chi ¢ 4 loai (1,10%). Céc chi con lai duéi 4
loai, chiém 91,18% tong s6 loai.

3.2. Da dang vé sir dung cua cdac by phdn lam thuéc

Nghién ctru nim 13 vé& céc bd phan lam thudc khong chi
cho thay tinh phong pht va da dang trong kha ning chita bénh
cua cac by phan do, ma con c6 ¥ nghia giup cho bién phap bao
ton va phat trién nguon duoc liéu cé hidu  qua. Pong thoi, viée
nghién ctru cac bd phan sir dung lam thube con ¢6 gia tri danh
gia dugc tinh bén viing trong thyc trang khai thac va st dung tai
nguyén cay thudc ctia dan toc Xinh Mun tai khu vuc nghién ctru.

Bang 2. Phan bé s6 loai thwe vat theo cac bé phan str dung
lam thuéc.

TT B{ phan sit dung §6 Iwgng lodi T§ 1§ (%)
Ho Chi Loai 1 La 165 45,58
TT Nganh thyc vit Sé 6 S il 86 il 2 Than 93 25,69
legng (%) lwong (%) lwong (%) 3 RE 87 24,03
1 Lycopodiophyta (nganh Thong dé) 2 182 2 074 3 0,83 4 Ca cdy 75 20,71
2 Equisetophyta (nganh Co thap bitt) 1 091 1 037 1 0,28 5 Qua 2 6,08
3 Polypodiophyta (nganh Duong xi) 12 1091 15 558 20 552 Y Vo thin 21 5,80
Magnoliophyta (nganh Ngoc lan ) 95 8,36 251 9331 338 9337 ; :2; 51 T’zg
; Dicotyledones (I6p hai la mam )‘- D 71 7474 195 7769 260 7692 9 Nhga 4 1:1 0
Monocotyledones (I6p mot la mam ) - M~ 24 2526 56 2231 78 23,08 10 Vord 3 083
Ty l¢ DIM 2,96 348 333 1 Long 1 0,28
Tong 110 100 269 100 362 100
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Két qua bang 2 cho thdy, 14 1a by phan dugc sir dung nhidu
nhit va thong dung nhat véi 165 loai, chiém 45,58% tong s6 loai
thu duge. Co thé noi, 14 cdy 1am thudc kha da dang ca vé cach sir
dung 13n cong dung, viéc sr dung nay thuén tién trong thu hai va
it anh huong dén sinh truong tai sinh cua cay thude so véi viée
khai thac cac bo phan khac cua cdy. Két qua twong tu ciing dugc
chi ra trong nghién ctru vé b phan lam thudc cua dan toc Mong
tai xa Muong Phang, huyén Dién Bién cua V.T. Lien va cs (2017)
[7], dan toc Dao tai xa Phiéng Con, huyén Béc Yén cua V.T. Lien
(2018) [8]. M4t 6 nghién ciru vé cdy thude dugc tién hanh ¢ trén
thé gidi ciing cho thay, 14 dwgc sir dung nhidu hon cac phan khac
cua cdy [2, 3, 22], viée str dung 14 lam giam mirc d§ de doa daoi
voi cac loai thuc vt 1am thude. Tiép theo bd phan than c¢6 93 loai
(chiém 25,69%), bo phan 1& 87 loai (chiém 24,03%), sir dung ca
cay la 75 loai (chiém 20,71%). Viéc sir dung cac by phén ca cay va
1é ¢6 ty 18 kha 16n, diéu nay lam anh hudng khong nho toi cong tac
béo ton va phat trién bén vimg cdy thudc, vi s& dan dén viéc hiy
hoai doi sdng cuia cac cdy thudc khi khong con ré hoac ldy tat ca
cac bo phén cua cay thude d6 1am thude. Do vy, can phai c6 bién
phap gy trong céc loai cdy thuoc st dung ca cdy hodc re dé chira
bénh nhim bao ton va phat trién bén vimg ngudn dugc liéu. Sir
dung qua voi 22 loai, chiém 6,08%. Nhiing cay sir dung bo phan
v6 than 1am thudc va hat ¢6 21 loai, chiém 5,80%. Tuy nhién, cic
b phan nay co ty 1¢ su dung cang 16n thi mitc 4o anh hudng ctua
viéc khai thac dén kha ning tai sinh cta cdy cang cao. Céc bo phan
str dung con lai nhu: hoa, nhya, vo réva 16ng dugc str dung voi tan
sc"'g thp nhung tac dung chita bénh rat hidu qua. Su phén b khong
dong déu trong cac bg phén st dung 1am thuoc 1a do déac tinh vé

thudc 41 ho va 68 chi; nhém bénh tiéu hoa chiém ty 1€ 19,34%,
gdm 70 loai trong téng s6 362 loai thu dugc, thue 38 ho va 63
chi; nhom bénh vé xuong khép, gan, co chiém 14,36%, gom 52
loai thude 30 ho va 39 chi. C6 49 loai ¢ tiém nang chita bénh
tim mach (chiém 13,54%) thudc 29 ho va 42 chi; nhom bénh ho
hép c6 45 loai (chiém 12,43%) thudc 12 ho va 14 chi; nhém bénh
phu nit c6 42 loai (chiém 11,60%) thudc 35 ho va 48 chi; nhom
bénh bai tiét c6 38 loai (chiém 10,49%) thudc 25 ho va 33 chi. Co
37 loai ¢6 tiém ning chita bénh than kinh (chiém 10,22%) thudc
22 ho va 31 chi. C6 36 loi c6 tiém nang chita bénh dong vat cén
(chiém 9,94%) thudc 20 ho va 30 chi; bdi bd co thé vai 27 loai
(chiém 7,46%) thudc 21 ho va 23 chi. C6 21 loai ¢6 tiém ning
giai doc co thé (chiém 5,80%) thude 15 ho va 15 chi. Cac nhom
bénh con lai ¢6 s6 10ai ¢6 tiém nang chita bénh dudi 21 loai. Mdi
loai cdy thudc s& c6 nhitng cach ché bién khac nhau tiry thude vao
cach chita ciia timg 6ng lang, ba mé va tiy thudc vao tinh trang
cua nguoi bénh. Trong do, phuong phdp thai lat mong phoi kho
dun nude uong dugc sir dung nhiéu nhit hién nay, ngoai ra co thé
dun nude tim, xong hoi, ngdm ruou dé udng hoic xoa bop...,
thudc duoc ldy vao lac sing som hodc lac mat troi lan.

3.4. Mjt 56 lodi cdy thudc bi de doa cin dwgc bio vé

Tai khu vuc nghién ctru, thuc vat dugc khai thac dé chira
bénh cho nguoi dan dia phuong véi lugng khong nhiéu, nhung

Bang 4. Cac loai cay thuéc can bao tén dwoc ghi nhan tai xa
Phiéng Pan.

thoi vu va tich lily kinh nghiém chita bénh cta déan toc Xinh Mun. CeplvOiE
, A er . o 5 . e A £ TT  Tén khoa hoc Tén ph thong Sdfh & Dfmh ly:c CON
3.3. Tinh da dang veé gia tri st dung ciia cdc loai cdy thuoc Viét Nam ~ ciy thuge — 06/2019/
A o 2 , R 1 R i . 2007 Viét Nam ND-CP
Ket qua bar,lg 3 cho thE}Y’ cac ,loal C.ay thuo? Chu{a, nhom b¢nh 1 Acanthopanax trifoliatus -~ Ngil gia bi gai EN VU
ngoéu da c6 s0 luqng nhi¢u nhat véi 77 loai (Chlém 21,27%) 2 Acorus macrospadiceus  Thity xuongbd lato  EN EN
Bang 3. Pa dang vé gia tri str dung cac loai cay thuéc cuia dan 3. Ardisa sibestrs Khélfia W
téc Xinh Mun. 4 Balanophora laxiflora Do dat EN EN
5 Canarium tramdenanum ~ Tram den VU
TT Cécnhom bénh S0 hwong lodi  T§ 16 (%) 6 Chukrasia tabularis Lat hoa VU
1 Ngoai da (di img, nhot, nuée &n chan...) 7 21,27 7 Cirsium japonicum DPaiké VU EN
2 Tiéuhod (tiéu chdy, xo gan, dau da day, rugt...) 70 19,34 8 Codonopsis javanica Dang sim VU EN
3 Xuongkhp, gin, co (ghy xuong, dau hung, khep gbi, moi co, 18 thép...) 52 1436 9 Curculigo orchioides Sam cau EN EN
4 Timmach (cim méu, huyét ap cao, tu mu dong, tai bién mach mau ndo...) 49 13,54 10 Dendrobium aphyllum Hac vi vu NI
5 Ho hép (viém hong, ho, hen, viém xoang...) 45 12,43 11 Dendrobium chrysanthum Ngoc van vang EN NII
6 Bénh phu nif (an thai, hiém muon, tic tia sia... 4 11,60 12 Disporopsis longifolia Hodng tinh cich VU EN NII
7 B tiét (dwong tiét niéu, oi tiéu, soi than, déi budt... 38 1049 13 Drynaria bonii Tic ké da VU VU NII
8 Thin kinh (dau déu, an thén, than kinh toa...) 37 1022 14 Drynaria fortunei Ct todi bd EN EN NI
9 Dong vit cin (rin cin, ong cin, rét cin...) 36 994 15 Elsholtzia pendulifiora  Chuia di VU EN
10 B bd co thé (b0 mau, b than, b gan... 2 746 16 Fallopia multiflora Ha thit 6 do VU EN
11 Giai doc (ngd doc rrgu, ndm, ngd ddc thirc an...) 2 580 17 Gynostmma pentaphyllum ~ Gido c6 lam EN
12 Bénh nam gidi (xuat tinh som, yéu sinh Iy, viém tinh hoan...) 12 331 18 Kadsura heteroclita Narimg VU EN NII
13 Benhtré em (nhanh biét di.. 11 3,04 19 Melientha suavis Rau sing VU
14 Dii théo duong 6 1,66 20 Murraya glabrum Vuong ting VU
15 Benh vé éc (ghy rung..) 4 1,10 21 Nervilia fordii Lan mdt 14 EN EN NII
16 U'budu (ung thu, hach, u nang...) 3 082 22 Paris polyphylla Biy l4 mgt hoa EN (R NII
17 Bgnh vé mit (dau mt... 3 082 23 Polygonatum kingiamum  Hoang tinh vong EN EN NII
18 Benh vé tai (ve chiu vdo tai, viém ta) 3 082 2% Selaginella tamariscima  Quyén ba truomg sinh VU VU
19 Thudc cho dong vat nudi (tang stc dé khang, phong dich...) | 028 25 Stephania brachyandra  Binhvoihingfn  EN EN
26 Stemona cochinchinensis ~ Bach b) vu vu

Diéu tra thyc t& ndm 2019 va 2020 tai xa Phiéng Pan.
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khai thac vi muc dich thwong mai theo duong tiéu ngach
v6i s6 lugng rat 16n. Day 1a nguyén nhan chinh lam cho s6
loai thyc vét c6 nguy co tuyét chung ting cao da din dén sd
luong, trir lugng nhiéu loai cdy thude bi suy giam nghiém
trong va c6 nguy co b tuyét chung ngoai thién nhién. Két
qua diéu tra da ghi nhan dugc 26 loai cay thude quy hiém
(bang 4). Trong do, co 15 loai cay thuoc 0 murc do s€ nguy
cap (VU), 11 loai dang & mirc nguy cép can duogc bio vé
(EN) trong Sach do Viét Nam (2007) [19]. Theo Danh luc
d6 cay thudc Viét Nam cta N. Tap (2019) [20], c6 18 loai,
trong d6 c6 4 loai cay thudc & th hang VU (sdp nguy cap),
13 loai & thir hang EN (nguy cip) va 1 loai & thir hang CR
(cuc ky nguy cip). C6 9 loai trong Nghi dinh 06/2019/ND-
CP [21] thudc nhém TTA. Pay 1a nhing loai cy thude quy
dang bi khai thac manh can quan tam va co6 chinh sach uu
tién trong viéc bao ton va phat trién.

4. Két luan

Két qua diéu tra cac loai cay thudc duge dan toc Xinh
Mun str dung ¢ xa bién gidi Phiéng Pin, huyén Mai Son,
tinh Son La da ghi nhan dugc 362 loai thudc 269 chi, 110
ho. Nganh Ngoc lan da dang nhat, chiém 93,37% tong s6
loai, 93,31% téng s6 chi va 86,36% téng s6 ho. Ty trong cia
16p Hai 14 mam so v6i 16p Mot 14 mam trong nganh Ngoc
lan luén cao hon 3. Didu nay cho thay hé thyuc vat noi day
mang tinh chat nhiét d6i. Pa dang ¢ bac dudi nganh: 9 ho
6 s6 loai da dang nhét, chiém 8,18%. Su dung cac bo phan
dé 1am thudc bao gdm: 14 1a bo phén str dung nhiéu va thong
dung nhét v&i 165 loai, than ¢ 93 loai, ré ¢6 87 loai, ca cay
c6 75 loai, qua 22 loai vé than va hat c6 21 loai, hoa c6 7
loai, nhua co6 4 loai, vo/ré co 3 loai va long c6 1 loai. Pa
thdng ké duoc 19 nhém bénh khac nhau st dung cay thude
dé chira bénh. S6 lwong cay thude thude dién can bao ton
& khu vuc nghién ctru ¢6 26 loai, chiém 7,18% tong s6 loai
cay thube thu duoc.

LO1 CAM ON

Nhoém tac gid xin chan thanh cam on sy tai trg kinh phi
tir d& tai cap bd ma s6 CT-2019.06.05. Xin bay to 1ong biét
on t61i UBND xa Phiéng Pin, huyén Mai Son, tinh Son La
da tao diéu kién thuan loi trong qua trinh nghién ctru. Cam
on cac thay thudce cd truyén dan toc Xinh Mun, ngudi thu
hai cay thudc va nguoi dan dia phuong di tham gia phong
vén, khao sat thuc dia.

TAI LIEU THAM KHAO

[1] People’s Committee of Phieng Pan Commune, Mai Son District, Son
La Province (2020), Report on The implementation of The Socio-economic
Development Plan, Ensuring National Defense and Security in 2019 and
Directions for Implementing Tasks Plan for Socio-economic Development,
Homeland Protection and Security in 2020 (in Vietnamese).

[2] C. Muthu, M. Ayyanar, S. Ignacimuthu (2006), “Medicinal plants used
by traditional healers in Kancheepuram District of Tamil Nadu, India”, Journal
of Ethnobiology and Ethnomedicine, 2, DOI: 10.1186/1746-4269-2-43.

TAP CHI

HOA HOC

ONG NGHE I} Nam 64(5) 5.2022

Khoa hoc Y - Duoc | Dugc hoc wemmm

[3] H. Yineger, D. Yewhalaw (2007), “Traditional medicinal plant
knowledge and use by local Healers in Sekoru district, Jimma Zone,
Southwestern Ethiopia”, J. of Ethnobiology and Ethnomedicine, 3, DOI:
10.1186/1746-4269-3-24.

[4] S. Vitalini, M. Iriti, C. Puricelli, et al. (2013), “Traditional knowledge
on medicinal and food plants used in Val San Giacomo (Sondrio, Italy) - An
alpine ethnobotanical study”, Journal of Ethnopharmacology, 145, pp.517-
529, DOI: 10.1016/j.jep.2012.11.024.

[5] T.R.V. Andel, S. Croft, E.E. Loon (2015), “Prioritizing west African
medicinal plants for conservation and sustainable extraction studies based on
market surveys and species distribution models”, Biological Conservation,
181, pp.173-181.

[6] P.Q. Anh, T.T. Bach, V.T. Lien (2016), “Diversity of medicinal plants
belonging to the Magnoliophyta phylum at Ta Xua Nature Reserve, Son La
province”, VNU Journal of Science, 32, pp.8-13 (in Vietnamese).

[7]1 V.T. Lien, H.T. Me, H.T.T. Ha (2017), “Investigation of medicinal
plants and their use values according to the experience of the Mong ethnic
group in Muong Phang commune, Dien Bien district, Dien Bien province”,
Conference The 7" National Science of Ecology and Biological Resources,
pp.1311-1316 (in Vietnamese).

[8] V.T. Lien (2018), “Species composition and life forms of medicinal
plants Dao ethnic group used in Phieng Con commune, Bac Yen district, Son
La province”, Conference The 3" National Study on Biology Research and
Teaching in Vietnam, pp.264-270 (in Vietnamese).

[91 N.N. Thin (2008), Plant Research Methods, Hanoi National University
Publishing House (in Vietnamese).

[10] Center for Natural Resources and Environmental Research, Hanoi
National University (2001), List of Vietnamese Plant Species, Agricultural
Publishing House, 1, 1181pp (in Vietnamese).

[11] N.T. Ban (2003, 2005), List of Vietnamese Plant Species, Agriculture
Publishing House, 2-3 (in Vietnamese).

[12] P.H. Ho (1999-2000), Vietnamese Plants, 1-3, Ho Chi Minh City
Youth Publishing House (in Vietnamese).

[13] V.V. Chi (2012), Vietnamese Dictionary of Medicinal Plants, Medical
Publishing House, Volumes 1-2 (in Vietnamese).

[14] D.T. Loi (2005), Vietnamese Medicinal Plants and Herbs, Science
and Technology Publishing House (in Vietnamese).

[15] T.D. Ly (1995), 1900 Useful Plant Species, World Publishing House
(in Vietnamese).

[16] R.K. Brummitt (1992), Vascular Plant Families and Genera, Royal
Botanic Gardens.

[17] G.J. Martin (2002), Ethnobotany, Agriculture Publishing House,
363pp (Vietnamese).

[18] A.B. Cunningham (2001), Applied Ethnobotany: People Wild Plant
Use and Conservation, Taylor & Francis eBooks, pp.269-270.

[19] Ministry of Science and Technology, Vietnam Academy of Science
and Technology (2007), Vietnam Red Book (Part 1I: Plants), Natural Science
and Technology Publishing House (Vietnamese).

[20] N. Tap (2019), “Red List of Vietnamese medicinal plants”, Journal of
Medicinal Plants, 24(6), pp.319-328 (Vietnamese).

[21] Government (2019), Decree No. 06/2019/CP-ND dated January
22, 2019 on Management of Endangered, Precious and Rare Forest Plants
and Animals and Implementation of The Convention on International Trade
Endangered Species of Wild Animals and Plants (Viethamese).

[22]A.Asase,A.A.O.Yeboah, G.T. Odamtten, etal. (2005), “Ethnobotanical
study of some Ghanaian antimalarial plants”, J. of Ethnopharmacology, 99(2),
pp.273-279, DOI: 10.1016/j.jep.2005.02.020.



wssssssssm Khoa hoc Y - Duoc | Dugc hoc

DOI: 10.31276/VIST.64(5).36-39

Kha niing e ché Helicobacter pylori ciia mot so mau
cao chiét methanol tir thye vat thu tai tinh Lam Dong

Phan Nha Hoa'", Pham Bao Yén?

Vién Nghién ciru Khoa hoc Tay Nguyén, Vién Han lam KH&CN Viét Nam, 116 Xo Viét Nghé Tinh, TP Pa Lat, tinh Lam Do‘ﬁg, Viét Nam
’Phong Thi nghiém Trong diém Cong nghé Enzyme va Protein, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi,

334 Nguyén Trai, phuong Thanh Xudn Trung, qudn Thanh Xudn, Ha N¢i, Viét Nam

Ngay nhan bai 1/11/2021; ngdy chuyén phan bién 4/11/2021; ngay nhan phan bién 26/11/2021; ngay chép nhan ding 30/11/2021

Tom tit:

Helicobacter pylori dwge T chire Y té Thé gioi (WHO) xép vao nhém nguyén nhén loai I din dén ung thw da day.
Trong dan gian di ¢6 nhiéu bai thudc tir thao dwoc dwoe sir dung dé diéu tri cac bénh lién quan dén da day. Trong
nghién ciru nay, cac tac gid da danh gia kha ning e ché H. pylori in vitro ciia mot s6 miu cao chiét methanol thuyre
vét thu tai tinh LAm Pong bang phuong phap khuech tan trén dia thach. Két qua nghién ctru xic dinh dwgc 10 miu
cao chiét thuc vat c6 kha nang tre ché H. pylori tai nong do 100 mg/ml, trong d6 ¢6 5 miu e ché 100% (Hoang lién
gai, Coc kén M3 Lai, Trang qua trii, An dién mém, Aralia) va 5 mau trc ché véi dwong kinh vong vo khuan 6-7 mm
(Mao dai, Chua ngit, Vang 16 bui, Mong tai Langbiang, Hoa anh dao). Day la nhirng Kkét qua dau tién vé tac dung
khang H. pylori cia cac loai thue vat va 1a co so dé tiép tuc tim kiém cic miu c6 tiém niing phat trién 1am thude didu

tri H. pylori tai Viét Nam.

Tir khéa: cao chiét methanol thue vat, H. pylori, kha nang uc ché vi khuan.

Chi s6 phén loai: 3.4

1. Ddt van de

H. pylori 1a mot vi khuan xoén ¢, gram dm, duoc phat hién lan
dau vao nam 1984 va la mot trong nhing vi khuan gay bénh man
tinh phd bién nhat & nguoi [1]. Khoang hon 50% s6 nguoi trén thé
gi6i bi nhiém va ty 18 nhiém bénh & cac nudc dang phat trién cao
hon nhiéu so v6i cac nudc phat trién [2]. Nhidm H. pylori 13 mot
nguyén nhan chinh thuong dan dén viém da day mén tinh, loét da
day, ta trang. Di liéu dich & hoc cho thdy, ty 16 nhiém H. pylori
cao dan dén ty 1é mic ung thu da day va ung thu biéu mé [3, 4].
Co quan Nghién ciru Ung thu Quéc té cia WHO da xép H. pylori
14 nguyén nhan gy ung thu loai I, nhiéu nghién ctru cho thiy, H.
pylori 1am ting nguy co ung thw da day [5]. Phac do diéu trj H.
pylori thuong két hop cac loai thude khac nhau nhu: khang sinh,
tic ché bom proton, khoa thy thé H2 va cac mudi bismuth mang
lai hiéu qua lén dén 90%. Tuy nhién, khi diéu tri theo cac phac
b khang sinh thuong din dén mot sb tac dung phy khong mong
mudn nhu: loan khun duong rudt, nhiém khuén céc co quan, dac
biét 1a hién tugng khang khang sinh ctia cac chung H. pylori ngay
cang ting [6]. T&r ngan ndm trudc, nhiéu loai thuc vt di duoc sir
dung 1am thubc [7]. Phan 1ap va sinh héa dic diém cua cac hop
chat ¢6 hoat tinh dugc 1y tir cdy thuéc van dugc tiép tuc cho dén
ngay nay (8, 9] Trong nhitng nim gan day, mot s6 nghién ctru da
chi ra rang nhiém H. pylori c6 thé dugc (e ché thong qua viée sir
dung cdy thude [10-12].

O Viét Nam, trong thoi glan gan day da co nghién clru sang
loc, danh gi4 kha nang tc ché vi khuan H. pylori cia mot 56 dlch
chiét thao duoc Viét Nam [7]. Két qua cho thdy, trong s6 30 mau

‘Tac gia lién hé: Email: phannhahoa87@gmail.com
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thao dugc nghién ctru, 10 miu c6 hoat tinh khang H. pylori manh
nhu: D rimg, Nghé den, Trau khong, Qué chi, Bic moc huong,
Kim ngan hoa, T6 mdc, Sa nhan, Ché day va Da cam. Nhu Vay,
néu mo réng quy mé sang loc theo hoat tinh nay, s& con phat hién
nhiéu loai duoc lidu ¢6 tiém nang sir dung trong diéu tri H. pylori.

Lam Dong co ngudn tai nguyén thyc vat, cdy thube vo cing
da dang. Céc két qua nghién ctru trude day tai Vién Nghién ciru
Khoa hoc Tay Nguyén da xay dung danh muc cy thudc va cdy co
kha ning lam thudc ciia 1003 loai thu thap ¢ Lam Ddng clng voi
tiéu ban va ngan hang dich chiét cua tat ca cac loai thu thap duoc
[13]. Cac khao sat, sang loc hoat tinh sinh hoc trudc day chi méi
thuc hién trén 200 mau dich chiét chon loc véi céc hoat tinh khang
khuan, chong 6xy hoa va gy doc té bao [13]. Do do, viéc nghién
ctry, ap dung cac phuong phap thir hoat tinh khac la can thiét ma
cu thé trong nghién ciru nay 1a hoat tinh khang H. pylori dé tim
kiém nhiing loai thuc vat c tiém ning sir dung trong diéu trj H.
pylori & Viét Nam.

2. Vat liéu va phuony phap nghién ciiu
2.1. Vit liéu va héa chit

Vit liéu: 14 va canh nho cta cac mau thuc vat nghién ctru duge
thu hai tai Lam Déng. Tén khoa hoc dugc dinh danh béi tién sy
Nong Van Duy (Vién Nghién ctru Khoa hoc Tay Nguyén) va tiéu
ban duoc luu giff tai Vién Nghién ctru Khoa hoc Tay Nguyén véi
cac s hiéu tiéu ban twong tmg & bang 1.

Hoba chdt: méi truong nudi cdy 1a Columbia agar (OXOID)
¢6 bo sung 10% mau ciru, tii Genbag tao mdi truong vi hiéu khi
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Abstract:

World Health Organization has recently categorised H. pylori
infection as a class I gastric carcinogen. Many medicinal plants
have traditionally been used for gastrointestinal problems.
This study aims to evaluate the inhibitory effect on H. pylori
activity of plant extracts collected in Lam Dong province. The
broth microdilution method was used in vitro. The research
results have identified 10 extracts that can inhibit H. pylori at a
concentration of 100 mg/ml. In which there were five samples of
complete inhibition: Mahonia nepalensis DC.ex Dipple, Derris
malaccensis Prain, Desmodium laxiflorium DC, Hedyostics
capitellata var. pubescens Kurz, and Aralia hiepiana J. Wen
& Lowr. Five anti- H. pylori samples with the antibacterial
diameter (mm) of a zone of inhibition 6-7 mm: Mitrephora
thorelii Pierre, Embelia ribes Burn, Maclura fruticosa (Kurz),
Impatiens lanbianensis Tardieu, and Prunus javanica (Teijsm
& Binn.) Miq. The results have never been published before.
They are the basis to expand the evaluation of anti- H. pylori
activity of other plants to the search for species with potential
for use in the treatment of H. pylori in Vietnam.

Keywords: H. pylori, inhibitory effects, medicinal plants
extracts.

Classification number: 3.4

(bioMérieux), Amocillin (ddi chimg dwong), DMSO (ddi chimg
am), methanol, eppendorf c6 BHI (Brain heart infusion cua Difco,
East Molesey, UK) va 10% glycerol dung dé bao quin ching
giong, hoa chit nhuom Gram, hydrogen peroxyde (H,0,) 3%,
phenylenediamine dihydrochloride 1%, bang nhya Pylori-test.

2.2. Phuong phdp nghién ciru

Phdn lgp ching vi khudn va diéu kién nuéi cay: ky thuat nudi cy H.
pylori duge tién hanh theo quy trinh cta D.T.T. Trung va cs (2018) [6].

Mau sinh thiét duge nhudm Giemsa xéc dinh sy ¢ mit cua vi
khuan H. pylori. Mau duong tinh dwgc nghién nat va cdy vao moi
truong OXOID ¢6 bo sung 10% mau ciru va khang sinh chon loc
cho phén 1ap H. pylori. Cac dia thach dugc 0 ¢ 37°C trong diéu
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kién vi hiéu khi tao boi tii bioMérieux. Doc két qua sau 5-7 ngay.
Tién hanh xac dinh vi khuan H. pylori bang cac thir nghi¢ém nhu:
nhudm gram, kha nang sinh cac enzym urease, catalase va oxidase.

Phuwong phdp tao cao chiét MeOH: Tir cic mau thuc vat thu
duoc, tao ra cao chiét tong MeOH theo quy trinh sau: cdc mau
thuc vat duoc rira sach, séy kho ¢ 50°C va xay nhd thanh bot. Bot
kho cta mdi mau thue vét (25 g) duoc ngam chiét 3 1an v&i MeOH
(100 ml) trén thiét bi chiét siéu 4m (Ultrasonic 2010, 950 W) &
nhiét d6 40-50°C, thoi gian chiét mdi lan toi thiéu 30 phat. Dich
chiét cua 3 1an chiét duoc loc qua gidy loc (Whatman, d=25 mm,
No 1) gop lai va tién hanh cat loai dung méi dudi ap suit giam &
nhiét do dudi 50°C thu duge cao chiét téng MeOH. Can va tinh
luong cao chiét phan tram hiéu sudt. Bao quan mau trong céc lo
dung cao chiét (theo tiéu chuén bao quan mau) va dt trong ti lanh
& nhiét do 4°C cho dén khi thir hoat tinh.

Sang loc khd ndng irc ché H. pylori ciia cdc cao chiét: Viée
sang loc kha nang wc ché H. pylori clia cac cao chiét dugc thuc
hién bing phuong phap khuéch tin trén dia thach [14]. Theo do,
hoat tinh d6i khang vi sinh vat kiém dinh duoc danh gi4 bing cach
do duong kinh vong e ché vi sinh vat (DK) theo cong thirc:

DK (mm)=D-d

v6i D la duong kinh vong vo khuan va d 13 duong kinh khoanh
gidy.

Vi khuén H. pylori duge chuén bj ¢6 d duc chuén McFarlands
2 (OD,,.=0.451, khodng 6x10° té bao), sau 6 cdy dich khuan 1én
cac dia moi truong Columbia agar ¢6 bo sung 10% mau ctru (100
ul/dia). Cac mau cao duoc can va hoa tan trong DMSO dé thu
duge dung dich co nf‘mg d6 1a 100 mg/ml. Trudc khi thu hoat tinh,
5 ul dich chiét (nong do 100 mg/ml) dugc nho 1én trén khoanh
gidy thim da khir tring (duong kinh 5 mm), dé kho va bao quan &
4°C. Mau dbi chimg dwong 14 khoanh gidy thim 5 pl khang sinh
amoxicillin (20 mg/ml), d6i chimg 4m 14 khoanh gidy thdm 5 pl
DMSO 100%. Sau khi cdy vi khuan, cc khoanh gidy duoc dit 1én
bé mit thach va nudi & didu kién vi hiéu khi, 37°C. Thi nghiém
duoc thyc hién 1ap lai 3 1an.

Poc két qua: Quan sat thoi gian xuat hién vong khang khuan
va do duong kinh vong khang khuan (néu cd) sau 7 ngay u dia.

2.3. Xir Iy 56 liéu

S6 liéu duoc xir Iy bang phin mém Microsofl Excel, so sanh
Anova 1 yéu to v6i phép thtr Ducan (0=0,05) trén phan mém SPSS
16.0.
3. Két qua

3.1. Phdn lgp va bdo qudn ching H. pylori

D tién hanh phén lap H. pylori tir mAu sinh thiét da day, két
qua ching H. pylori dugc phan lap 1am sang c6 cac dac diem:

Hinh thdi: Xhuén lac nho, tron khodng 1 mm nhu dau dinh
ghim, mau x4m nhat, trong sudt, 161 1én khoi mat thach.
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Nhuém gram: Dudi kinh hién vi quang hoc véi vat kinh dau
100x, s€ nhin thay cac vi khuan nho, ¢6 hinh cung hodc canh chim
hai au, bat mau hong cua vi khuan Gram 4m, duong kinh 0,3-1 pm,
dai 1,5-5 pm véi 4-6 16ng & moi dau.

Kha nang sinh cac enzym urease, catalase, oxidase: thu
nghiém urease (+), oxydase (+), catalase (+).

Bao quan: Ching H. pylori dugc bdo quan trong moi trudng
Brain Heart Infusion (BHI) c6 bo sung 5% mau ctru va 10%
glycerol ¢ nhiét d9 4°C dé dung cho céc thi nghiém tiép theo.

Hinh 1. Khun lac va té& bao vi khuan H. pylori. (A) Té bao vi khuan;
(B) Khuén lac.

3.2. Luwong cao chiét téng soé tiv cic mau thuc vit

Véi 10 mau thyc vat dung trong nghién ctru, sau khi
chiét bang dung moéi MeOH thu duoc 10 mau cao chiét
khac nhau. Sau khi lam kho, tong lugng cao kho methanol
clia cac mau nam trong khoang 2,52-5,76 g (twong duong
10,08-23,04%). Két qua tao cao chiét dugc chi ra ¢ bang 1.

Bang 1. Két qua ham lwong cao chiét thu dwoc tir 10 mau
thuwc vat.

b hiu Biphin O
SIT .. °.  Ténkhoa hoc Tén dia phwong Ho N Ph: MeOH

tiéu bin diing 0

(%)
1 TN3/044  Mitrephora thorelii Mao dai Annonaceae 23,04
2 IN3073  Embelia ribes Chua ngit Myrsinaceae 10,08
3 IN3/145  Mahonia nepalensic Hoéng lién gai Berberidaceae 18,54
4 TN3/191  Derris malaccensis Cde kén Ma Lai Fabaceae 15,66
S IN3/355  Desmodium laxiflorium ~ Trang qua trdi Fabaceae
- Lava cinh
6 TN3/435  Maclura fruticosa Vang 10 bui Moraceae 1ho 11,05
7 Tygsy Ledovicscopielan ok bn Rubiaoae 1321
subpubescens

8 TIN3/129  Aralia hiepiana Aralia Analiaceae 16,34
9 IN3/331  Impatiens lanbianensis Mong tai Langbiang ~ Balsamiaceae 20,29
10 TN3/928  Prunus javanica Hoa anh dao Rosaceae 1295

3.3. Khd nang trc ché H. pylori ciia mét sé cao chiét

Két qua danh gia kha nang Grc ché H. pylori dugc thé
hién ¢ bang 2 va hinh 2.
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Bang 2. Pwong kinh vong vé khuan chia cac mau cao chiét.

Duimg kinh vong vd khuén (mm)

S6 hi¢u tiéu bin  Cao chiét ; : 5

Linl Lan2  Lin3 X+SD
TN3/044 Mao dai 7 7 7 740
TN3/073 Chua ngat 7 6 7 6,7+0,47
TN3/145 Hoang lién gai X X X X
N3/191 C6c kén Ma Lai X X X X
TN3/355 Trang qua trdi X X X X
TN3/435 Vang 16 bui 7 7 6 6,7+0,47
TN3/658 An dién mém (da cim) X X X X
TN3/129 Aralia X X X X
TN3/331 Mong tai Langbiang 6 6 7 6,340,58
TN3/928 Hoa anh dao 6 6 6 60
DMSO Dimethyl sulfoxit (d6i chimg 4m) 0 0 0 0
Amox Amoxcilin (d6i chimg duong) 8 8 8 8

x: khéng xac dinh dwoc vong khang khuén do vi khudn moc thwa, yéu
hodc khong moc; X: gia tri trung binh clia nhirng lan 13p lai.

BI—--Y
Hinh 2. Vi khuan trén dia khong dat mau (A) va cé dit mau (B, C).

Két qua cho thay (sau 3 1an lap lai), trong cung diéu kién nudi
(vi hiéu khi, nhiét d6 37°C) va cing lugng giéng [100 ul dich
khuan/dia véi McFarland 2(0D,,=0,451, khoang 6x10° té bao)],
sau khoang 5 ngay dit mau thay xuat hién vong vo khuan va sau
7 ngdy vong vo khuan thé hién rd (v6i nhirmg mau ¢ duong kinh
vong vo khuan). Sau 7 ngay nuéi cdy ddi véi nhiing dia khong
dat mau thi vi khuan moc day, déu (hinh 2A). Tuy nhién, ¢ nhing
dia c6 dat mau thi hau hét vi khuan déu moc rat thua, yéu, thim
chi khong moc (hinh 2B va C). Trong khi d6, dbi chimg duong 5
ul Amoxcilin (20 mg/ml) cho duong kinh vong khang khudn la
8 mm, véi dbi chimg am DMSO (100%) vi khuan van moc xung
quanh dia gidy va khong xuét hién vong vo khuén. Vi vy, trong
diéu kién thi nghiém nay 10 mau cao chiét thir nghiém déu c6 kha
ning tc ché sy sinh truong cua H. pylori voi mdi dich chiét ¢o
ndng d6 100 mg/ml trén 1 khoanh gidy thim da khir tring (duong
kinh 5 mm). Su trc ché vi khudn H. pylori ctia cac mau khac nhau
¢6 khac nhau. O diy co thé chia lam 2 nhém: nhém 1, gbm mot
s6 mau vi khuan moc yéu nhung van cho duong kinh vong khang
khuan nhu: Mao dai, Chua ngit, Vang 16 bui, Mong tai Langbiang,
Hoa anh dao véi duong kinh vong khang khuén trung binh 6-7
mm. Nhém 2, gdm nhirng mau ma vi khuan moc rat - yeu, thdm khi
khong moc va khong quan sat dugc vong khang khuan nhu: Hoang
lién gai, Cbc kén M3 Lai, Trang qua trdi, An dién mém, Aralia. Su
khéc nhau nay c6 thé do m&i mot cdy hodc mot nhém cy c6 nhiing
hop chat khang H. pylori khac nhau [2].



So sanh cong b trude day trén mot s thao duoc khac cua Viét
Nam nhu D.T.T. Trung va cs (2018) [6] khi danh gia kha nang trc
ché vi khuan H. pylori cua 30 dich chiét thao duoc Viét Nam céc
tic gia sir dung nong do cao chiét la 200 mg/ml thi duong kinh
vong khang khudn 1a tir 12 dén 42 mm. Tuy nhién, véi 10 mdu ma
chung t6i thir nghiém tai ndng d6 100 mg/ml déu cho két qua e
ché sy phat trién cta H. pylori, dic biét 1a cao chiét tir Hoang lién
gai, Cdc kén M Lai, Trang qua trdi, An dién mém, Aralia gy tic
ché hoan toan. Vi nhing két qua ban ddu nhu vay, ching toi hy
vong Hoang lién gai, Coc kén M2 Lai, Trang qua trai, An dién
meém, Aralia 12 nhling mAu c6 hoat tinh e ché su phat trién ctia
H. pylori manh hon nhitng miu cong bd trudc day cua D.T.T.
Trung va cs [6].

Trong 10 mau thyc vat ma ching t6i nghién ciru c6 2 mau
da dugc nghién ciu vé thanh phﬁn héa hoc, do 1la TN3/044
Mitrephora thorelii va TN3/129 Aralia hiepiana. N.T.D. Thuan
va cs (2014) [15] da phan lap dugc 4 hop chét flavonoid tir 14
cdy Mao dai la: astragalin, juglanin, quercetin va quercitrin.
Tir cac dich chiét phan doan cua 14 ciy Aralia hiepiana, bang
cac phuong phap sic ky budc dau di phan lap dugc 7 hop
cht sach: n-nonancosano, [-sistosterol, kaempferol, quercetin,
apigenin 7-O-B-glucoside, kaempferitrin, kaempferol 3-O-p-
D-glucopyranosyl-7-O-o-L-rhamnopyranoside. Céc hop chat
trén 1an dau tién duoc phan 1ap tir loai Aralia hiepiana [16].
Dua trén két qua diéu tra, sang loc ngudn tai nguyén duoc lidu
thye vat tinh Lam Df"mg theo dinh hudng hoat tinh sinh hoc,
cac nha khoa hoc da phat trién cac loai duoc liéu co gia tri
cao [13]. Tir 1003 cao chiét tong MeOH cta 1003 loai thuc
vat ¢6 202 mau da duoc thir hoat tinh khang 4 loai vi khuén
kiém dinh (Escherichia coli (ATTC 25922), Pseudomonas
aeuginosa (ATTC 25922), Bacillus subtillis (ATTC 11774),
Staphylococcus aureus (ATTC 11632)), hoat tinh chdng oxy
héa va gy doc té bao ung thu. 10 mau ma ching toi st dung
c¢6 TN3/044 Mao dai co6 kha nang khang Bacillus subtillis
(ATTC 11774) & ndng do wc ché toi thiéu (MIC) 200 pg/ml
va TN3/355 Trang qua trdi ¢6 kha nang khang Staphylococcus
aureus & MIC 13 200 pg/ml. Nhitng mau con lai chwa duge thir
hoat tinh khang vi sinh vat kiém dinh. V& hoat tinh gay doc té
bao ung thu in vitro ¢6 TN3/435 Vang 16 bui duong tinh véi
dong té bao RD (Human rhabdomysarcoma - ung thu mé lién
ké) va TN3/331 Mong tai Langbiang duong tinh v6i 2 dong té
bao RD va Hep-G2 (Human hepatocellular carcinoma - ung
thu gan). V& hoat tinh chdng 6xy hoa, TN3/044 c6 hoat tinh
chéng 6xy hoa manh (SC,, 167,3 pg/ml), TN3/331 (SC,, 139,5
pg/ml) va TN3/355 ¢6 kha ning bay gdc tw do yéu.

Véi ngudn duoc liéu phong pht nay trong thoi gian toi s
md rong quy mo sang loc hoat tinh sinh hoc dé phat hién nhiéu
loai duoc liéu co tiém nang. Pac biét, can c6 nhiing nghién
ctru sau hon dé xac dinh dwoc mau thuc vt nao co tiém nang
nhat trong viéc wre ché H. pylori ciing nhu chiét tach va phan
lap cac hop cht c6 tiém nang cho thir nghiém tac dung e ché
H. pylori.
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4. Két luan

NOi dung chinh ctia cong trinh nghién ctru la danh
gi4 kha ning tc ché H. pylori cia mot sé mau cao chiét
methanol thuc vat thu duoc tai Lam Déng. Két qua nghién
ctru da xac dinh 10 miu cao chiét c6 kha ning wrc ché H.

pylori v6i ndng d6 100 mg/ml, trong d6 5 mau e ché hoan

toan la Hoang lién gai, Coc kén Ma Lai, Trang qua trdi, An
dién mém, Aralia va 5 mau trc ché véi duong kinh vong
v6 khuan dat 6-7 mm 1a Mao dai, Chua ngat, Vang 16 bui,
Mong tai Langbiang, Hoa anh dao. Hoang lién gai, Cdc kén
Ma Lai, Trang qua trai, An dién mém, Aralia nén duoc lua
chon dé thir hoat tinh & cac ndng d6 thip hon ciing nhu chiét
tach va phén 1ap cac hop chit co tiém nang cho thtr nghiém
tac dung trc ché H. pylori.
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Diic diém di truyén & bénh nhan Covid-19:
tinh hinh nghién ctru, trién vong va thach thic trong diéu tri Covid-19

Vii Phwong Nhung', Tran Thi Bich Ngoc', Nguyén Ping Tén', Lé Thi Thu Hién', Nguyén Thiy Dwong',
Pham Ngoc Thach?, Nong Vin Hai', Nguyén Hai Ha"

"Vién Nghién cieu Hé gen, Vién Han lam KH&CN Viét Nam, 18 Hoang Quéc Viét, phuong Nghia Pé, qudn Cau Gidy, Ha Ngi, Viét Nam
’Bénh vién Bénh Nhiét doi Trung wong, xa Kim Chung, huyén Dong Anh, Ha Noi, Viét Nam

Ngay nhédn bai 20/9/2021; ngay chuyén phan bién 24/9/2021; ngay nhan phan bién 15/10/2021; ngay chip nhan dang 19/10/2021

Tom tiit:

Sw xuat hién cia virus viém duong ho hap cap SARS-CoV-2 di din dén dai dich Covid-19 trén toan thé gi6i. Xdc dinh
cac yeu tb nguy co Kkhién bénh tién trién nang cung nhw danh gia mirc do da dang vé tinh trang bénh cua nguoi nhiém
SARS-CoV-2 di tré thanh mt trong nhimg mdi quan tim hang dau cia cic nha khoa hoc. Cac yéu to nguy co da biét
bao gom tudi cao va bénh nén ciia bénh nhan ¢6 lién quan dén tinh trang bénh Covid-19 tién trién ning. Ngoai ra, hang
loat nghién ctru bénh/chirng, mé phéng, docking, dw doan in silico cling nhw danh gia twong quan toan h¢ gen da duoc
thuwe hién trén nhleu quan the ngwoi khac nhau gan day da dat dwgc mot s0 két qua quan trong Trong do, cac nhém gen
dwoc bio cio nhiéu nhat nam trong cac con dudng nhiém ciia SARS-CoV-2, phan lrng mién dich cua co the chii va gen
quy dinh nhom mau. Cac bién thé di truyen hoac locus gen co thé dong vai tro bao vé co thé, ting tinh min cim hoic
c6 lién quan dén tinh trang bénh ning hay tir vong da dwoc phéan tich chi tiét. Maic du cac két qua t6ng hop déu dwgce
rut ra thong qua cac phan tich thong ké, mo phong, nhung day 1a nhitrng thong tin khoi dau rat c6 y nghia cho nhirng

nghién ctru sau vé co ché bénh sinh ciia Covid-19 va y hoc ca thé héa trong twong lai.
Tir khéa: bién thé di truyen, Covid-19, di truyen co thé chii, GWAS, SARS-CoV-2.

Chi 56 phin loai: 3.5

1. Md dau

Dai dich viém duong ho hdp cap Covid-19 do virus SARS-
CoV-2 d giy ra nhimg anh huong ning né doi voi hé thong y té,
kinh té va an sinh xa hoi trén toan thé gioi. Pac diém lam sang cua
céc bénh nhan Covid-19 rit da dang, tir khong biéu hién tridu ching
t61 bénh canh suy ho hép cap nguy kich va de doa tinh mang. Méc
du céc con s6 thong ké ban dau cho thiy, cac yéu to nhu bénh nén,
tudi cao hay gioi tinh c6 méi lién quan véi nguy co tién trién bénh
ning nhung chwa du dé giai thich sy khac biét dd ghi nhan trong
dap tmg cua cac c4 thé khi bi 1y nhidm virus SARS-CoV-2. Nghién
ciru vé dic diém di truyén cua c thé lién quan toi cach thirc co thé
phédn tmg khi tiép XUc voi mam bénh 1a co hoi lam sang to nhiing
nguyén nhan bénh sinh, phat hién dich tic dung cua thudc, du doan
phan (g ctia ngudi bénh v6i liéu phap didu tri va tiém chung. Doi
v6i bénh truyén nhiém, nhiéu nghién ctru trién khai theo hudng phan
tich tirng ca bénh hodc danh gia twong quan toan bo h¢ gen (Genome
wide association studies - GWAS) da chi ra mot sd bién thé trén hé
gen nguoi bénh lién quan dén nhiing dac diém lam sang nhét dinh.
Cu thé, d6i v6i bénh st rét, ap luc cua chon loc ty nhién thé hién
rd rét trén mot sb quém thé c6 kha nang khang lai can bénh nay nhu
dot bién gay tan mau bam sinh & cac khu vyc Dia Trung Hai, Tay A,
chau A, sy ving mit ctia nhom méau Duffy ¢ Tay Phi, hemoglobin E
& Nam A va hemoglobin C ¢ T4y Phi. Nhimg bién d6i trong gen ma
hoa cho thy thé CCRS (vi du nhu CCR5A32) 1am suy giam sy xam
nhap cta virus HIV vao té bao T, tir d6 1am chdm tién trién cua hoi
chimg suy giam mién dich méc phai (AIDS). Ngodi ra, locus gen

‘Tac gia lién hé: Email: nguyenhaiha@igr.ac.va
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MICB va bién thé 13765524 cua gen PLCE! dé dugc béo céo la c6
lién quan dén hgi chiing soc sot xuat huyét Dengue.

Trong nhiing nim qua, céc cong b vé yéu to di truyen nguoi
tham gia vao dap (g cta c4 thé véi cac bénh truyen nhlem bao gom
cac nhom gen sau: ma hoa cho thu thé trén bé mat té bao, mi hoa
cho céc protein dap ing mién dich, quy dinh cac thanh phan cia
huyet sic th. Nhiing nghién ctru trén quy md l6n hira hen s€ cung
cap nhimg hiu biét sau sic vé mdi lién két gitra h¢ gen co thé chu
- mam bénh, tao co s¢ quan trong cho nhiing tiép can xa hon véi hé
gen ca the nham hé tro cong tic phong ngira va diéu trj hiéu qua céc
bénh truyen nhiém. D6i voi dai dich Covid-19 trong thoi gian gan
day, viéc tlep can va khai thac chi tiét dic diém di truyen cua cac ca
nhan méc bénh véi nhitng tridu chimg lam sang da dang 1a cong viée
rat cap thiét. Ching toi s& khai quat mot sb két qua khao sat da dang
h¢ gen bénh nhan Covid-19 cua cong déng khoa hoc trén thé gioi va
thao luan vé nhitng xu hudng nghién ctru trong twong lai.

2. Tiéu chi sang loc va chon lua ngudn tai liéu

Tim kiém trén ngan hang di liéu PubMed vdi cac tir khoa lién
quan (Covid-19 host genetics, Covid-19 susceptibility, Covid-19
severerity, SARS-CoV-2, Covid-19 GWAS) cép nhat dén thoi
d1em thang 9/2021. Cac thlet ké nghién ctru dugc tham khao bao
gdm: tong quan tai liéu, tong quan hé théng, nghién ciru bénh
chimg, nghién ciru GWAS, nghién ctru phan tich tong hop bénh
chimg, nghién ctru doan hé, céc bang ching in vitro, cac phan tich
in silico.
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Abstract:

The emergence of the acute respiratory infection virus SARS-
CoV-2 has spread the Covid-19 pandemic over the world.
Identifying the risk factors relevant to Covid-19 clinical
features, given the striking difference in the clinical symptoms
observed from SARS-CoV-2 infected individuals, have become
one of the primary concerns among scientists. It has been well-
known that host factors such as older age and comorbidities
are associated with higher severity. Recently, numerous case/
control studies, simulations, docking, in silico prediction, and
genome-wide association study (GWAS) performed in various
human populations have achieved many significant results.
The reported genetic variants were mostly categorised into the
SARS-CoV-2 entry pathway, host immune responses and ABO
blood groups. Genetic variants or loci that may play a protective
role, increase susceptibility or be associated with severity/
mortality have been analysed in detail. Despite the results
being all drawn through statistical analysis and simulation, the
knowledge still deserves consideration as supporting materials
for in-depth studies on the pathogenesis of Covid-19 and
personalised medicine in the forthcoming years.

Keywords: Covid-19, genetic variant, GWAS, host genetics,
SARS-CoV-2.

Classification number: 3.5

3. Tinh hinh nghién ciiu quéc té vé hé gen co thé chil cia
Covid-19

Trong vong hon 1 ndm trd lai day, cac nha khoa hoc va céc
nha nghién ctru 1am sang da va dang c6 gang tim hiéu Iy do vi sao
dién bién cua Covid-19 ¢ cac bénh nhén lai rat khic nhau. Bén
canh nhiing yéu t6 da biét nhu tudi cao, tinh trang bénh nén va
diéu kién kinh té, xa hoi khac nhau thi dic diém hé gen cua co thé
chu ciing duoc cho 1a mot yéu t6 dong vai trd quan trong dbi véi
tinh trang bénh trd ndng. Viéc xac dinh dugc nhiing yéu t6 dong
vai tro then chét trong hé gen clia nguoi bénh co thé 1am sang to
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nhimg co ché sinh hoc c6 lién quan dén liéu phap dleu tri cling
nhu mbi quan hé nhan qua gitra sy bién dong cua céc yéu td nguy
co voi qua trinh 18y nhlem virus va dién bién & bénh nhan. Cac to
chtre: Sang kién Di truyen Co thé chu Covid-19 (Covid-19 Host
Genetics Initiative) va N& lyc nghién ciru Di truyén ngudi méic
Covid (Covid Human Genetic Effort) da nhanh chong dugc thanh
lap vao thang 4/2020. Ddy 1a nhiing hé théng mang ludi lién két
cac nha khoa hoc va trung tdm nghién ctru da quéc gia, nhim chia
sé céc co s dit liéu vé hé gen co thé chu, tir do phdi hop phan tich
b dir liéu I6n va kham pha nhimg yéu t6 nguy co trong tinh min
cam va muc d6 nguy kich cua bénh nhan Covid-19 [1], mat khac
cing truy tim yéu to di truyén va dap mng mién dich 1a nguyén
nhén tryc tiép gdy nén nhimg ca bénh thé hién tinh dé khang cao
v6i virus hodc dién bién ning & cac bénh nhan Covid-19 [2]. Pong
Iyc chinh thuc ddy hoat dong cua cac t chirc nay 13 tiém nang tmg
dung ctia nhimg kién thirc khoa hoc méi trong viéc nang cao chat
luong quan 1y 1am sang va cai thién higu qua diéu tri.

Cac hudng tiép can st dung GWAS hodc cac nganh khoa hoc
khac nhau c6 thé dugc ép dung dé xac dinh nhing bién thé di
truyén cling nhu khdm phd mang ludi sinh hoc cua mdi tuong tac
giita co thé chil va mam bénh [3]. GWAS 1a mét phuong phap tiép
can thong qua khao sat toan hé gen/hé ma hoa duoc ap dung trong
nghién ctu di truyen nhim xac dinh nhiing blen thé lién quan dén
mot tinh trang cu thé nao d6. Céc cong bd gan ddy nhat dua trén
nghién citu GWAS da xac dinh dugc cac locus nhay cam vdi bénh
canh suy ho hip ¢ bénh nhan Covid-19 thudc nhiém sic thé so
3 (SLC26420, LZTFLI, FYCOI, CXCR6, XCRI, CCRY) va s6 9
(4BO) [4], ngoai ra, c6 13 locus gen déd dugc xac dinh 1a ¢4 lién
quan dén kha nang nhiém virus va tién lugng ning cta bénh nhan
[5]. Mot phin két qua tir cac nghién ctru GWAS duoc thé hién &
hinh 1 va 2. Mot nghién ctru khéc trén 2.393 bénh nhan Covid-19
va 3.298 ddi chimg khoe manh & Nhat Ban cho thiy, bién thé
1560200309 (g.169519612G>A) thudc ving khong ma héa cua
gen DOK2 ¢6 mdi trong quan voi tinh trang nguy kich ciia cac
bénh nhan dudi 65 tudi. iy la bién thé gen xuét hién pho bién ¢
khu vuc Dong A vai tan s6 13 0,097 [6]. Tuong ty, nhing dit liéu
hé gen don boi HLA hay gen quy dinh nhém mau ABO ciing ¢6 thé

Nhiém SARS-CoV-2

Neuy ich &j i,

0 Khong c¢o méi lién hé

Hinh 1. Két qua nghién ctru GWAS trén bénh nhan Covid-19
[5]. C6 13 locus gen trén 8 nhiém séc thé da dwoc xac dinh 1a cé
méi lién hé voi nhirng tinh trang bénh khac nhau clia bénh nhan.
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duoc danh gia mdi tuong quan v6i do nhay cam, stc dé khang va
céc bién chimg & bénh nhan Covid-19 [7]. Ngoai ra, viéc lién két
dir liéu hé gen v6i ho so stre khoe dién tir c6 thé dugc tin dung dé
diéu tra anh huong cua yéu t6 di truyén déi véi biéu hién 1am sang
& nhimg nguoi nhiém SARS-CoV-2 [8].

14 SLCGA20
13 LZTFL1
12 FYco1
1 CXCR6
10- XCR1

9 CCR9

~Logyo P Value

T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 1819202122 23

Nhiém sic thé
Hinh 2. So’ d Manhattan vé méi lién hé cta 2 locus gen nhay
cam vé&i bénh canh suy hé hap cla cac ca bénh Covid-19
nguy kich [4]. Hai locus gen gdm cé SLC6A20, LZTFL1, FYCO1,
CXCR6, XCR1, CCR9 (nhiém s&c thé sb 3) va ABO (nhiém sic thé
s6 9). Buong gi¢i han mau dé hién thj nguéng y nghia théng ké
trén toan hé gen voi gia tri P<5x102.

4. Nhom gen lién quan dén gua trinh xam nhap té bao cia
virus

Dé x4m nhdp vao t& bao ngudi, virus SARS-CoV-2 str dung
enzyme chuyén hoa angiotensin 2 (ACE2) dé gan vi domain lién
két voi thu thé ciia no (Receptor binding domain - RBD) va serine
protease xuyén mang (TMPRSS2) dé cat protein gai. Khi protein
gai clia virus da bi cit boi TMPRSS2 s& khoi dong cho qua trinh
xam nhdp vao té bao va hd trg virus tranh duoc sy tan cong cia hé
mién dich. Mit khac, protein mang ADAM17 tham gia thity phan
thy thé ACE2 nhung khong tic dong 1én protein gai cta virus, két
qua 1a thy thé ACE2 bi tach vao khong gian ngoai bao va giil cho
té bao tranh bj virus xim nhiém (hinh 3). Thyc té dir liéu trude day
cho thiy, hiéu qua tich khoi mang té bao cua thy thé ACE2 la két
qué cta qua trinh tinh chinh phy thudc vao 2 protein TMPRSS2 va
ADAMI7 [9]. Nhu vy, su da dang vé mat di truyén cia céc gen
ma héa cho cac protein ACE2, TMPRSS2 va ADAM17 ¢6 thé 1
yéu t6 tiém nang gay ra nhitng khac biét trong dic diém 1am sang
ctia bénh nhan Covid-19.

ACE2 bi cét < tai lugng virus
Virus xam nhap vao noéi bao cua
té bao chu

ACE2 bi cit > tai luong virus
Virus s& bi gir & khong gian
Nngo  gags.covz - bao chu
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Hinh 3. M hinh gia thuyét vé sw trung hoa virus & khong gian
ngoai bao lién quan dén thu thé ACE2 [10]. Khi lwong ACE2 bj cat
I&n hon tai lwong virus thi virus sé& khong tiép can dwoc té bao cha,
nguoc lai khi lwgng ACE2 bi cat nho hon tai lwgng virus thi virus co6 co
h6i xam nhiém cao hon. Qua trinh nay lién quan dén sw diéu chinh va
tham gia cla cac protein thdy phan la ADAM17 va TMPRSS2.
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Trong dot bung phat dich SARS (giai doan 2002-2003), cac
nha khoa hoc da chirng minh r?ing, mot s6 dot bién gen ma hoa cho
thu thé ACE2 & nguoi ¢o lién quan t6i mic do biéu hién cia thy
thé nay trén bé mat té bao va tir 6 dan toi hiéu qua xAm nhap cla
virus khac nhau giita cac ca thé [11]. Hién nay, ¢6 25 bién thé khac
nhau cua ACE? da dugc cong b6 trén co s6 dir liéu mo vé bién thé
di truyén Leiden (Leiden open variation database - LOVD), trong
khi d6, c6 téi 1.700 bién thé cua gen nay da duoc tong hop tai cic
co sO dit liéu nhu ChinaMAP va 1 KGP. Trong s0 do, 2 allele cua
gen nay la rs73635825 va rs143936283 lam giam 4i luc cua thu
thé v6i protein gai cia SARS-CoV-2, tir 46 giam kha nang bj virus
xam nhdp va ngudi mang bién thé gen, do vdy cling ¢6 kha nang
dé ’khang voi virus nay [12]. Mot s6 nghién clru gén ddy ciing cho
thy, nhing bién thé gen ACE?2 trong quan the gay anh huong dén
al lyc voi protein cua virus, gop phan gy ton thuong phoi hodc
ton thwong hé thong ¢ bénh nhan Covid-19 thong qua viéc tang
cuong phan ng viém, dong mau, tang tinh thim cia mao mach
va qua trinh ty chét cua cdc té bao phé nang. Péu nim 2020, mot
nghién ctru khao sat tin sd ciia 1.700 bién thé gen ACE2 trén céc
quan thé nguoi khac nhau cho thdy, c6 11 bién thé phd bién va
1 bién thé hiém ctia gen nay c6 vai trd ting cudng biéu hién cia
thu thé ACE2 [13]. Pic biét trong sb nay, bién thé gen rs4646127
trong intron ciia ACE2 c6 lién quan dén sy biéu hién manh nhit &
ngudi Pong A. Qua d6, ¢6 thé phan 4nh quan thé ngudi chau A sé
¢6 mirc 4 man cam dic thu khi dap tmg véi virus SARS-CoV-2 so
v6i cac quan thé khac néu dit trong cing moi trudng [13, 14]. Mot
nghién ctru khac phan tich dir liéu hé gen hon 290.000 mau thude
hon 400 quan thé nguoi khic nhau di xac dinh c6 it nhit 9 bién
thé gen ACE?2 duoc dy dodn la tang d§ nhay cam véi virus, trong
khi d6, 17 bién thé gen khac lai ¢6 tac dung bao vé co thé khoi
sy xam nhdp cta virus do c6 xu thé lién két yéu hon véi protein
gai cia SARS-CoV-2 [15]. Nhiing lap luén néu trén cling da dugc
khing dinh boi mot nghién ciru doc 1ap khac dua trén bing chimg
khi so sanh hiéu qua lién két giita cac bién thé gen ACE2 véi RBD
cua SARS-CoV-2 [16]. Tuy nhién, mot s nghién ctru dya trén mo
phong docking vé blen thé rs4646116 ciia ACE2 di dua ra nhiing
két qua trai nguoc vé ai luc tuong tac giira thy thé khi mang bién
thé gen ndy vdi protein gai ciia SARS-CoV-2 [17, 18].

Bén canh ACE2, hoat dong cua enzyme TMPRSS2 rat quan
trong ddi voi qua trinh 1ay lan va sinh bénh hoc ¢ vat chu bi nhiém
virus. Enzyme nay tham gia phan cat ACE2 va protein gai cla
SARS-CoV-2, trc ché enzyme nay lam giam kha nang xam nhap
cta SARS-CoV-2 qua thy thé ACE2 trén mang té bao ph01 [19].
Gen mé hoa enzyme nay co tinh da hinh rat cao ¢ cac quan thé
nguoi khac nhau. Nghién ctru khao sét tin sb ciia 1.025 bién thé
gen TMPRSS? tu co s¢ dit licu Genome aggregation database
(gnomAD) cho thdy, bién thé rs35074065 di kém voi su biéu hién
manh protein nay va do dé, o thé 1a mot éng vién lién quan dén
tinh trang nang cua bénh nhan Covid-19 [20, 21]. Day 1a mdt bién
thé gen cyc hiém ¢ khu vie Dong A nhung lai phd bién ¢ Biac My
va chau Au. Khai thac dir liéu toan bo hé gen ma hoa va SNP-array
trén nguoi Italia cho thdy, mot nhom allele don boi bao gom it
nhit 9 bién thé gen rsd463727, rs34624090, rs55964536, 15734056,
154290734, 534783969, rs11702475, rs35899679 va rs35041357
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pho bién ¢ ngudi chau Au va hoan toan khong xuét hién ¢ khu vire
chau A. Mot diéu thu vi 1a nhom don boi nay co mbi lién hé vé
mit chirc ning véi rs8134378, day 1a bién thé gen ndm 6 vi tri ting
cuong didu hoa biéu hién gen TMPRSS2. Trong khi d6, nhom don
boi thir 2 ciing duge du doan lién quan dén muc do biéu hién manh
ciia TMPRSS2, bao gom 3 bién thé gen 1a rs2070788, rs9974589
va 157364038, Pay ciing la nhitng bién thé gen ma tin sb xuat
hién cao & nguoi chau Au [22]. Ngoai nhimg thiét ké nghién ctru
bénh - chimg/quan thé dé khai thac nhimg bién thé 1a nguy co lay
nhiém/lién quan dén tinh trang bénh ndng, cling c6 mot hudng
nghién ciru khac phén tich toan dién anh huong cua nhimg bién
thé gen TMPRSS2 da biét lién quan dén dic diém chirc ning cia
protein nay. Mgt nghién ctiru cong phu da danh gia anh hudng cla
cac bién thé gen TMPRSS2 dén chirc ning va cdu tric ciia protein

Bang 1. Mt s6 bién thé gen ACE2 va TUPRSS2 lién quan dén
cac dac diém lam sang ctia bénh nhan Covid-19.

Gen Bién thé gen Tén 6 allele kiéu dai TLTK
Ting tinh mén cim
Phan Lan: A=1;
1573635825 My gdc Phi: A=I;
ACE2 2.15618980A>G,  Nhit Ban: A=, *
p.Serl9Pro Trung Quoc (Han): A=,
Viét Nam (Kinh): A=1
15778030746 Chau Au: T=0,9999;
ACE2 g15618974T>C, My gbe Phi: T=1; #
pTle21Val Pong A: T=1; Nam A: T=1
15756231991 Chéu Au: C=0,9999;
ACE2 o 15618968C>T, My gbe Phi: C=1; + o [15)
p.Glu23Lys Dong A: C=1; Nam A: C=1
154646116 Chau Au: T=0,9881;
ACE2 2.15618958T>C, My gdc Phi: T=0,9998; g
p.Lys26Arg Ddng A: T=1; Nam A: T=1
Bio vé
15201076681 Chau Au: G=0,9996;
ACE2 2.61568669G>A, My gbe Phi: G=0,9990; g
p.Glu37Lys Pong A: G=0,9999; Nam A: G=0,9986
Bibu hi¢n manh protein
Nhom don boi:
152070788 Phén Lan: G=0,4495;
2.42844988G>A; My goc Phi: G=0,3229;
TMPRSS2 159974589 Nhit Ban: G=0,2981; 22
g42842123A>C;  Trung Quoc (Han): G=0,2767;
157364038 Viét Nam (Kinh): G=0,4293
2.39489623C>T
Phin Lan: AC=0,6162;
My gdc Phi: AC=0,8361;
TMPRSS? rsi;gg;‘ggg qic Nhit Bin: AC=0,9952 £ 1
& Trung Quéc (Han): AC=09951;
Viét Nam (Kinh): AC=0,9848
Phan Lan: C=0,6364;
1512329760 My gde Phi: C=0,6885;
TMPRSS? ~ g42852497C>T  Nhit Ban: C=0,6058; * 24,25
p.Vall60Met Trung Quoc (Han): C=0,5874;

Viét Nam (Kinh): C=0,6768

TLTK: tai lieu tham khao; *: tn sb allele tham khao tir co' s& di liéu
1000 genome; #*: co’ s& di liéu gnomAD.
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nay duoc tién hanh st dung céc cong cu in silico nhu Ensembl,
Gtex, ExPASY 2, KEGG, Polyphen-2, PROVEN, HSF, SIFT [23].
Trong s0 11.184 bién thé gen thu dugc tir co' s¢ dit liéu dbSNP, chi
¢6 92 bién thé cd su khéc biét vé tin sd giita quan thé ngudi chau A
$0 VO céc quan thé khac trén thé gi6i. Va ciing chi ¢6 21 trong s0
ndy c6 tiém nang anh huong dén chirc nang va cdu tric cla protein
TMPRSS2 théng qua lam bién doi sw gap cudn, ché bién protein
sau dich ma ciing nhur co ché cat ndi ty nhién cia mRNA va chirc
ning cia miRNA. Vi du nhu bién thé rs12329760 duogc du doin
s& hinh thanh nén vi tri hoat dong méi trong cau hinh ctia protein.
Bién thé rs12627374 lai c6 thé anh hudng toan dign dén mot phd
rong ciia cac miRNA [23]. Chinh bién thé gen rs12329760 ciing
da dugc dy doan bang md hinh nghién ctru dong hoc va mé phong
cho thay c6 kha nang lam gidm d¢ bén ciia protein TMPRSS2 [24].
Moi ddy, bién thé gen rs1239760 ciing di dwgc danh gia 1 ¢6 thé
lién quan dén tai lugng virus & bénh nhan Covid-19. Trong do,
ngudi bénh c6 kiéu gen CC (p.Vall60) dudong nhu ¢6 tai lugng
virus cao hon so véi cac bénh nhan con lai. Day ciing 1a kiéu gen
¢o ty 1€ tr vong cao hon trong s cac bénh nhan nguy kich [25].

Tuy nhién, khong ¢4 mi lién quan giira bién thé 112329760 voi
sy tién trién ning cla cac bénh nhén trong nhom mau nghién clu
[25]. Ly do dugc céc tac gia Iy giai 1a mot s6 yéu t khac ciing c6
thé 26p ph?m vao tinh trang ndng cua bénh nhan nhu tudi, gidi tinh
va bénh nén.

Doi voi gen ADAMI7, ‘hién nay chi co 3 bién thé gen cho thay
sy khac nhau gitra cac quan thé nguoi chau A va chau Au trong
mdi lién quan voi dot quy (rs1524668) [26] va sbc nhiém tring
(rs12692386) [27]. Dang chu y la cic bién thé gen nay déu nam
6 ving diéu hoa bidu hién gen ADAMI7, nhu vy nhiéu kha ning
cac bién thé gen anh huong dén mic do biéu hién cia ADAMI17
ciing gop phan vao viée diéu chinh mat do ciia thy thé ACE2 [10].

5. Nhom gen lién quan dén cac phan ing mién dich tw nhién
@ nguoi

Hiéu biét vé cach thic twong tc giita virus va protein cia
nguoi ciing nhu cac co ché mién trong qué trinh lay nhiém déng
vai tro quan trong trong viéc xac dinh nhiing gen dich lién quan t6i
tinh man cam cling nhu mirc d6 tién trién ctia bénh nhan Covid-19.
Bén canh nhimg gen mé hoa cho cdc protein lién quan den qua
trinh nhp bao cua virus nhu da trinh bay & phén trude, mot s6 gen
khéc lién quan dén hé thong mién dich cua co thé ngudi ciing la
nhitng myc tiéu nghién ctru quan trong can xét dén.

5.1. H¢ théng trinh dién khdng nguyén bach ciu nguoi
(Human leukocyte antigens - HLA)

Hé thong mién dich & nguoi vo cung phic tap, co ché ngin
chan virus/vi khudn hiéu qua gitp bao vé co thé thuong dugc thuc
hién béi cac té bao hodc cytokine trung gian lién quan dén cac dap
{ng mién dich tu nhién va dap img mién dich thu duoc. Hé théng
HLA bao gém cac protein mi hoa bai cac gen thuge phirc hé phi
hop t6 chirc md (Major histocompatibility complex - MHC), von
rat da hinh trong hé gen nguoi. Su khac biét trong céc gen HLA dan
téi nhimg d4p tmg mién dich khac biét & nhimng nguoi bi nhiém
mim bénh [28, 29]. Vi dy, nhu céc trudng hop nhiém virus man



tinh thuong 1a do céc té bio T CD8+ va T CD4+ gip kho khin
trong viéc nhan biét cac khang nguyén HLA 16p I va II trén bé mit
té bao hodc do cac phan tir HLA c6 mic do biéu hién yéu [30].
Ciing vi vai trd then chdt ciia HLA trong dép tmg mién dich voi
cac khang nguyén ma cac nha khoa hoc cho ring, sy da hinh cia
locus HLA & ngudi o thé giai thich dwge mot phan su khac biét
trong tinh man cam voi SARS-CoV-2 giita cdc quan thé nguoi
khac nhau. Lién quan tdi van dé nay, nhom nghién ctru tai Dai hoc
California San Fransisco (M§) d4 hop tac voi Chuong trinh Qudc
gia Hién tang Tuy xuong (National Marrow Donor Program) cung
khoi dong thu thap théng tin ciia hon 3,5 tridu nguoi ding ky hién
tily dd c6 san dit lidu kiéu gen HLA dé tim hiéu thém vai trd cia
bién d6i gen HLA trong bénh Covid-19. Co ché trinh dién khang
nguyén thuc hi¢n boi cac phan tt HLA dugc biéu dién & hinh 4.
SARS-CoV-2
Thu thé ACE2
e Trinh dién
e khéng nguyén

o N

Té bao T CD4

Thu thé cia
cic té bao NK

Té bao NK.

Té bao T CD§ Pép tmg mién dich
Hinh 4. So’ d6 trinh dién khang nguyén bé&i cac phan tir HLA
trén bé mat té bao [31]. Sau khi dwoc tbng hop, cac HLA thu
nhan cac manh peptide cta khang nguyén trong khéng gian noi
bao. Sau do, cac phan t&r HLA di chuyén ra bé mat t(fe bao vﬂé trinh
dién cac khang nguyén nay cho cac té bao cua hé thong mién dich
bao gom té bao sat thd tw nhién (Natural killer cells - NK), té bao T
CD4+ va T CD8+.

Lién quan t6i tinh min cam véi SARS-CoV-2 ¢ ngudi,
nghién ctru phan bé cua cac allele HLA 16p I va IT & 86 bénh nhan
Covid-19 nguoi Han (thudc tinh Chiét Giang, Trung Qudc) nhin
thay, c6 2 allele HLA-C*07:29 va HLA-B*15-27 xuat hién v6i tan
s0 cao hon & nhom bénh nhan so véi nhom ddi ching [31]. Mot sb
allele khac bao gom HLA-C*7:29, HLA-C*08:01G, HLA-B*15-27
va HLA-D*4:06 ciing dugc phat hién phan bd ¢ nhom bénh nhan
cao hon nhém ddi chimg. Poi voi quan thé ngudi Italia, cac allele
HLA-DRBI*15:01, HLA-DQBI1*06:02 va HLA-B*27:07 dugc
béo céo ¢6 lién quan dén tinh man cam véi SARS-CoV-2 [32].

Dbi voi nguy co tién trién Covid-19 nang, nghién ciu
trén nguoi Trung Qudc cho thdy, cac allele lién quan bao gom
HLA-A*11:01, HLA-B*51:01 va HLA-C*14:02 [33]. Mat khac,
nghién ctru trén 72 b¢nh nhan Covid-19 ngudi Tay Ban Nha lai
cho théy su hién dién cta 3 allele HLA (HLA-A*11, HLA-C*01 va
HLA-DQBI%*04) c6 lién quan vdi ty 1€ tir vong cao [34]. Trong khi
d6, 6 nhom bénh nhan Italia thi tinh trang ti vong lién quan tdi sy
hién di¢n cua allele HLA-DRBI*08 do allele nay dugc du doan
két hop voi cac manh peptide ciia SARS-CoV-2 véi 4i luc yéu
[35]. Nghién ctu tai cac bénh vién phia dong bic nude Anh trén
49 bénh nhan nguy kich va 69 nguoi bénh khong co tri¢u chiing
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v6i Covid-19 cho thay, allele HLA-DRBI*04:01 xuét hién vé6i tan
s6 thap hon ¢ nhém nguy kich (5,1%) so v6i nhoém khong ¢ triéu
chimg (16,7%). Bién thé HLA-DRBI*04:01 ciing la yéu t6 lién
quan téi nhiing triéu ching it nghiém trong cua Covid-19 [36].
Tién sang khu virc Nam A, nghién ctu trén 95 bénh nhan thudc cac
nudc Pakistan, An Do va Banglades cho th?iy, allele HLA-B*51 co
tin s6 & nhom bénh nhan tir vong cao hon so v6i nhém bénh nhan
nhe [37]. Nhu véy c6 thé thy, anh huong ciia da hinh gen HLA dbi
voi dlen blen ning ctia bénh nhan Covid-19 ¢ thé phu thude vao
nguon gbe chung toc.

Ap dung céc phuong phap du doan chire ning in silico cho thay,
allele HLA-B*46:01 1a mot yéu t nguy co tién trién bénh ning do
¢ 4i lyc lién két thip voi cic manh peptide ciia SARS-CoV-2.
Nguoc lai, allele HLA-B*15:03 1ai c¢6 xu hudng dong vai tro bao
vé co thé vi c6 kha nang trinh dién tot cac manh peptide bao thu
ctia SARS-CoV-2 cho hé mién dich. Péi véi allele HLA-4*02:02,
két qua du doan kha nang trinh dién khang nguyén chua nhat quan,
mot s6 nhom nghién ciru dy doan né 6 kha nang trinh dién khang
nguyén ciia SARS-CoV-2 cao [38, 39], trong khi nhom khac lai
chimg minh két qua nguoc lai [40]. Tt nhién, nhiing két qua doi
lap trong cac nghién ctru dua trén in silico can phai dwgc xem xét
than trong cho tdi khi méi lién hé thue sy duge chung minh bé’mg
cac nghién ctru 1am sang. Tong két mot s6 bién thé gen ma hoa
cho HLA 16p I va 11 lién quan dén nguy co méc bénh/tir vong dugc
thong ké ¢ bang 2.

Bang 2. Cac allele cua HLA lién quan dén tinh man cam véi
virus SARS-CoV-2 [36].

Allele HLA Cic quin thé ma cic allele nay xuat hign phd bién*
Nguy co cao
HLA-4*25:01 Colombia
HLAB 601 Trng Quorcl, Hong Eong (Trung Quoc), Malaysia, Singapore, Dai Loan (Trung
Quoc), Thai Lan, Viét Nam
HLA-CH01-02 U, Héng Kong (Trung Quéc), Colombia, Nhét Ban, Mexico, Malaysia, Han Quéc,
’ Dai Loan (Trung Quoc), Venezuela, Viét Nam, Bolivia, Costa Rica, New Zealand.
Nguy co thiip
HLA-4*02:02 Cameroon, Israel
HLA-B*15:03 Guinea Bissau
HLA-C*12:03 Duc, Hy Lap, Y, Ba Lan, Tay Ban Nha, Colombia
Tir vong/nguy kich
Myanmar, Trung Qudc, Thdi Lan, D Loan (Trung Qudc), Nhit Ban, Mexico, Hn
HLA-A*11 PRI
Quoc, Mong Co, Phap, Iran.
HLA-B*51:01 Y, Nhit Ban, Trung Quéc, M§, Hy Lap, A Rép Xé Ut, Thuy Si, Bitc, Croatia,
Trung Quéc, Nhit Ban, Brazil, Scotland, Théi Lan, Han Quéc, Na Uy, Peru, Viét
HLA-C*01 A
Nam, Mong Co, Myanmar
HLA-C*05 Anh, Phap, Tay Ban Nha, Wales, Venezuela
HLA-C*14:02 Nhit Ban (Tokyo, Osaka)
HLA-DQBI*04 Mexico, Na Uy, Venezuela, Brazil, Ecuador, Malaysia, Nga
HLA-DRBI*08 Dai Loan (Trung Quac), Brazil, Mexico, Chile, Sudan, Peru, Argentina, An D9,

Nhat Ban, Venezuela, Colombia.

Cac quéan thé dwoc ghi nhan véi tan sb allele >0,01; *: dif liéu duoc
truy xuat tlr co s& di liéu Allele Frequency Net Database (http://www.
allelefrequencies.net); *: nhém gen ma héa cho cac cytokine.
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Bio cytokine la nguyén nhan chii yéu khién cac bénh nhan
Covid-19 roi vio nguy kich. Khi co thé bi nhiém SARS-CoV-2,
virus s€ kich hoat hang loat céac té bao cua hé mién dich (dai thuc
bao, bach ciu don nhén, cac té bao tua) va dan dén hang loat cac
cytokine dugc giai phong, trong d6 ¢6 yéu to tién viem IL-6. Day
la cytokine dong vai tro trung tdm trong con bao cytokine thong
qua hi¢u tng kich thich sy nhan Ién cua cac té bao T va su biét
héa cua céc té bao B. Nong do IL6 cao c6 thé kich hoat con dudng
dong méau va cac té bao ndi mach nhung lai tre ché chir ning cua
co tim. O nhimg truong hop Covid-19 nguy kich, lwong IL6 do
duoc cao gap 10 1an so voi nhom bénh nhan con lai va ¢ lién quan
dén tién luong X4u clia ngudi bénh [41]. Mot s0 bién thé gen thude
ving diéu hoa cua gen IL6 nhu rs1800795 va rs1800796 di duoc
béo c4o ¢ lién quan dén ndng do cao ciia IL6 trong huyét twong va
nguy co nhiém trung duong hé hap trén [42, 43]. Hon nira, 2 bién
thé gen nay déu co lién quan dén tién trién ctia mot s6 rdi loan khac
Bang 3. Tan s6 cac bién thé cta cac gen ma hoéa cho cytokine
co lién quan dén dd nhay cam vé&i bénh truyén nhiém va tién
lwong ctiia bénh nhan Covid-19 [37].

Gen Bién thé gen Tén s allele kiéu dai* TLTK
Min cim vi mam bénh
" Chéu Au: A=0,3499; chau Phi: A=0,5726;
ILIB VO Pong A: A=0,4692; Nam A: A=0,6;
& My: A=0,55 -
2275913 Chau Au: G=0,6203; chau Phi: G=0,9508;
ILI7A SAIGC Bong A: G=0,5069; Nam A: G=0,62;
& My: G=0,784
Chéu Au: C=0,4155; chau Phi: C=0,0182;
IL6 “ié;g?j(} Péng A: C=0,001; Nam A: C=0,1390; [46]
& My: C=0,1840
Chéu Au: G=0,8658; chau Phi: G=0,8805;
151800629 o o
TNF 4682GoA Dong A: G=0,9415; Nam A: G=9470; [43,47]
& M G=0,9310
Huyét khéi tinh mach
Chéu Au: C=0,666; chau Phi: C=0,8260;
rs1143633 . ;
ILIB 8R90GSA Dong A: C=0,4613; Nam A: C=0,7480;
2 Mg: C=0,7090
Chéu Au: A=0,1938; chau Phi: A=0,0825;
153917332 s ,
ILIRI 102180064AST Dong A: A=0,0724; Nam A: C=0,1350; [48]
& My: A=0,1540
Chéau Au: T=0,7962; chau Phi: T=0,9924;
ILIRN ‘Sﬁgég“m Dong A: T=0,9534; Nam A: T=0,79;
& My: T=0,831
Bio cytokine
Chéu Au: G=0,9523; chau Phi: G=0,8971;
“ﬁg?szc Dong A: G=0,2093; Nam A: G=0,6050; (49, 50]
& My: G=0,7050
o Chau Au: A=0,4076; chau Phi: A=0,0166
au Au; A=0, ; chau Phi: A=0), 4
rsﬁgng Dong A: A=0,001; Nam A: A=0,134; [51]
& M A=0,184
R Chéu Au: A=0,4891; chau Phi: A=0,4743;
FCGR24 Dong A: A=0,7222; Nam A: A=0,5810; [52]
29541A>G .
M§: A=0,5490

TLTK: tai liéu tham khao; *: tan sb cac allele thu dwoc tir co s& di liéu
1000 genome.
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nhu nhidm tring huyét, bénh mach vanh va tiéu duong. Ngoai ra,
con 7 bién thé gen L6 (rs140764737, 15142164099, rs2069849,
rs142759801, rs190436077, rs148171375, rs13306435) va 5 bién
thé gen IL6R (rs2228144, 152229237, 12228145, 1528730735,
rs143810642) da duoc dy doan anh huong dén mirc d biéu hién
va tuong tic clia cac protein nay, tir do co thé phan anh nguyén
nhan bénh sinh cta Covid-19 ciing nhu nhing bién ching gip
phai [44]. Céc bién thé gen trong viing diéu hoa biéu hién cua cac
cytokine khac cling da dugc bao cdo. Vi dy, cac dot bién sai nghia
anh huong dén céc protein TGF-f va IFN-a, bén canh d6 con ¢4
cac bién thé lam thay doi qua trinh dich mé cua TNF-a, TL-10 va
IL-2. Mot s6 céc bién thé gen da duoc ghi nhén 1a ¢4 lién quan
dén tinh trang nhay cam véi mam bénh, bio cytokine va huyét
khoi tinh mach. Cac bién thé gen thugc nhoém gen ma hoa cho cac
cytokine va tan sb cua ching duoc thong ké chi tiét & bang 3.

Déi v6i nguy co xuat hién huyét khdi tinh mach & bénh nhan
Covid-19, 18 bién thé trong cac gen ILIB, ILIR, ILIRI va ILIR2
cung voi 25 nhom don boi da duge khao sat trong mot nghién
ctru trén nhom bénh nhan bi huyét khéi tinh mach sau va nhom
d6i chimg. Céc tic gia nhan thdy, nhing bién thé gen ILIB
(rs1143633), ILIRI (rs3917332) va ILIRN (rs2232354) c6 quan
h¢ khac nhau véi nguy co hinh thanh huyét khdi. Nhitng c4 thé c6
kiéu gen dong hop tir voi nhom don boi ctia ILIRN (rs3181052,
rs419598, 152232354, rs315952, 1s315949) 6 nguy co hinh thanh
huyét khoi cao hon [48]. Tét nhién, céc bién thé gen mi hoa cho
cdc cytokine (IL2, IL6, IL10, TNF, TGFBI va IFNG) c6 muc do
phd bién khéc nhau giira cac chung toc [53]. Vi dy, bién thé gen
IL2 phan b4 khéc nhau giita cac quan thé nguoi chau Phi, chau Au
va chau A. Trong khi d6, cac allele biéu hién manh cua IL6 va IL10
xut hién pho bién hon ¢ nguoi chdu Phi va chau A so v6i nguoi
nguoi da tréng [53].

5.2. Nhom gen quy dinh nhom mau ABO

Vai trd ciia cic gen quy dinh nhom mau ABO ddi véi mirc do
tién trién va tién luong cua bénh Covid-19 da dugc bao cdo. Mot
sO nghién ciru hoi ciru theo thiét ké bénh/chimg va nghién ctu
GWAS déu di quan sat thiy nhiing nguoi ¢6 nhom mau A duong
nhu c6 nguy co nhiém bénh cao hon so v6i cdc nhom mau khac.
bic biét, nguoi mang nhém mau O thi it c6 nguy co méc bénh hon
[4, 54, 55]. Nhu vay c6 the thay, vé khia canh nhém mau, 2 nhom
méu A va O 1a nhimg yéu t6 quan trong can lwu y trong 1am sang
khi tién lugng cho cac bénh nhan Covid-19. Nhung mot két qua
khac khi nghién ctru trén 397 bénh nhan Covid-19 va 500 mau doi
chung khong nhiém tai Iran lai cho th?iy, nguoi co nhdém mau AB
méi thudc nhom c¢6 nguy co nhiém virus cao hon cac nhom mau
con lai [56]. Phén tich trén 95 bénh nhan Covid-19 tai Canada cho
thy, nhitng bénh nhan ning mang nhém méu A hodc AB ¢6 nguy
co cao phai can thiép thd may va thoi gian diéu tri tich cyc ciing
kéo dai hon nhimng bénh nhan mang nhom mau O hoic B [57]. Vé
mit co ché, mdi lién hé giita virus SARS-CoV-2 va locus gen mi
héa cho nhom mau ABO da dugc Iy giai mot phan thong qua su
tuong tac truc tiép gilra virus ndy v6i khang nguyén nhom méau A
biéu hién trén cac té bao biéu mo dwong ho hap. Cu thé, ving RBD
ctia SARS-CoV-2 von chiju trach nhiém véi qué trinh xdm nhiém



ctia n6 6 trinh ty trong dong voi galectin & nguoi, day 1a protein
¢0 ai luc cao voi cac khang nguyén ciia nhdém mau. Tuong tac gitia
RBD v6i khang nguyén nhom mau A biéu hién & dudng ho hip
chiém wu thé hon so véi khang nguyén cta cic nhom méu B va O
[58]. Mi tuong tac ndy ciing khong manh trong trudng hop céc
khing nguyén nhom mau biéu hién ¢ t€ bao hong cau [58] (hinh
5). Mot s0 gla thuyét da cho rang, cac khang nguyén nhom mau c6
the 20p phin vao dap {mg mién dich ty nhién dé khang lai virus
[59]. Pong thoi, nhidu khang nguyén nhom mau gop phan tao didu
kién thuan lgi cho qua trinh hép thu ndi bao, truyén tin hiéu hodc
két dinh thong qua cac vi t6 chitc ciia mang té bao. Mot s6 kiéu gen
nhit dinh lién quan dén nhém mau ciing cho thy mdi lién hé véi
kiéu hinh ¢6 stic dé khang voi bénh sbt rét, quan sat thiy nhiing
kiéu hinh nay thuong chiém wu thé & nhitg quan thé thudc khu
vuc ma bénh sot rét luu hanh, day 1a két qua cua 4p luc tién hoa
hinh thanh nén [59].

Protein gai cua virus

Protein gai

RBD ciia SARS-CoV-2 wu tién két
hop véi nhom mau A

a3
a2 \B3

Nhom mau B ¢ té bao
biéu mé duong hé hip

I Lién két

a3
a2 \B3

Nhom mauA 6 té bao
biéu mé duong hé hip

o2 sm
B

Nhom mau O & té bao
bidu mé duong hé hip

Hinh 5. So’ d6 dai dién cho sw wu tién twong tac cia SARS-
CoV-2 vé&i khang nguyén nhém mau A trén biéu mé dwong ho
hép [57]. Protein gai clia SARS-CoV-2 c6 2 tiéu phan S1 (két hop
véi thu thé clia t& bao chi) va S2 (kich hoat qua trinh dung hop
mang khi virus xam nhiém). Tam giac mau dé: fucose; hinh trén mau
vang: galactose; hinh vuéng mau vang: N-Acetylgalactosamine;
hinh vuéng mau xanh lam: N-Acetylglucosamine. RBD: mién lién
két v&i thy thé.

6. Dién bién dich bénh Covid-19 tai Vit Nam va nhiing nghién
cliu lién quan

Tinh dén gilta thang 9/2021, Viét Nam da trai qua 4 dot dich
16n v6i tong s ca nhidém ghi nhan 1a 635.055, trong d6 ¢ 398.461
bénh nhan da dugc diéu tri khoi va 15.936 ca tir vong trén toan
quoc Dich bénh da lan rong ra 60/63 tinh, thanh pho trong d6 TP
H6 Chi Minh 14 noi chiu anh hudng niang né nhét véi tong sé ca
nhiém 14 310.307 va 6.312 bénh nhén tir vong, tai Ha Noi ciing da
ghi nhdn 4.331 ca nhiém va 47 ca tir vong (s liéu cap nhat ngay
15/9/2021) [1]

Ngay dot dich dau tién khi chuing SARS-CoV-2 xam nhap
vao nudc ta, dd co bao cdo vé dac diém lam sang cua 16 bénh
nhan Covid-19 dau tién cla Viét Nam cling nhu cach xu 1y cla
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Chinh phu d6i véi dich bénh [60]. Ngoai ra, Viét Nam dang nghién
ctru phét trién 3 tmg vién vic-xin ngira Covid-19 1a Nanocovax,
Covivac va Self Amplifying mRNA ARCT-154 Covivac. Vé diéu
tri, tr thang 4/2020, don vi Nghién ctru Lam sang Dai hoc Oxford
(Oxford University Clinical Research Unit - OUCRU) tai TP Ho
Chi Minh dang trién khai str dung thir nghiém thudc Chloroquine
trong diéu tri ndi tra cho cac bénh nhan Covid-19. Thir nghiém da
budc vao pha 2 véi sy phéi hop cta cac don vi: Bénh vién Chg
Rfly, Bénh vién Bénh Nhi¢t doi Trung uong va Bénh vién Bénh
Nhiét d6i TP H Chi Minh. Trong ndm 2021, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam di cong bd két qua nghién ctru thube
tre ché virus SARS-CoV-2 ¢6 nguon goc thao duogc va di duoc Hoi
ddng Pao dirc trong nghién ciru y sinh hoc quc gia, BO Y té chap
thudn nghién ctiru 1am sang trén nguoi bénh Covid-19.

Hudng nghién ctru vai tro ciia hé gen ngudi dbi véi tinh nhay
cam va muc do din bién bénh cta Covid-19 da va dang duogc trién
khai tai mot s6 co s¢ nghién ctru nhu: Vién Nghién ctiru H¢ gen,
Truong Dai hoc Y Ha Ngi va Bénh vién Bénh Nhiét doi Trung
uong. Két qua khao sat dac diém da hinh gen TMPRSS2 mi hoa
enzyme tham gia vio co ché xAm nhiém vao té bao ngudi cla
SARS-CoV-2 trén quan thé nguoi Viét Nam lan diu tién duoc bao
c4o [61]. Céac nghién ctru chi tiét trén hé gen bénh nhan Covid-19
va céc ddi tuong tiép xtc tryc tiép ngudn bénh dang duoc tién hanh.

7. Nhiing trién vong va thach thiic trong nghién ciiu dac diém hé
gen vat chii lién quan dén tinh trang ciia bénh nhan Covid-19

7.1. Trién vong trong y hoc cd thé héa

V6i kha ndng cia nén y hoc hién nay, chua c6 thudc diéu tri
dic higu cho bénh nhan Covid-19. Mt s6 loai thudc thay thé khac
nhu melatonin, hydroxychloroquine, chloroquine, remdesivir déu
dang trong giai doan khao sat dé danh gi4 an toan va hiéu quéa khi
diéu tri. Mot s6 bién thé ciia gen ACE2 phét hién ¢ ngudi chau Phi
va nguoi My nhu p.Met383Thr hay p.Pro389His va p.Asp427Tyr
¢ thé anh huong dén hiéu qua 1am sang cta hydroxychloroquine
hodc chloroquine. Piéu nay co thé giai thich cho viéc didu tri
voi hydroxychloroquine khong thyc sy 1am giam ty 1§ to vong
cua bénh nhan Covid-19 tai New York, My [62]. Ngoai ra, da c6
b4o cao truong hop bénh nhan thiéu hut G6PD méc Covid-19
xuét hién tinh trang tan méau nghiém trong hon khi diéu tri voi
hydroxychloroquine [63], ddy 14 kiéu hinh thuong gip & quan thé
nguoi ¢ chau Phi, khu vuc Dia Trung Hai, Trung Dong, Tay A.
Bén canh do, dic diém hé gen dugc hoc bao gom cac gen ma hoa
cho cac enzyme chuyen héa thude, cac thy thé, cac protein van
chuyén va dich tic dung ciia thudc ciing da dwgc nghién ctru rat
rong rai. Da hinh diém cta hé gen duoc hoc ¢ thé 1am thay doi
hiéu qué ciing nhu an toan sir dung thudc & mdi ca thé. Trong bdi
canh hi¢n nay, mot $6 loai thudc di dugce cac nha khoa hoc dua vao
nghién ciru danh gi4 hiéu qua diéu tri Covid-19. Trong qua trinh
st dung cac loai thude nay, su khac biét ctia hé gen dugc hoc lién
quan dén tinh trang dap tmg thude khac nhau di duogc bao cdo. Vi
dy nhu: nong d6 hydroxychloroquine duoc x4c dinh cao hon &



nhing nguoi mang allele lim méat/giam hoat tinh enzyme CYP2D6
(*4, *10) [64], dac diém duoc dong hoc cua azithromycin bi anh
huong boi hoat tinh ciia P-glycoprotein van chuyén thude - duoc
mi hoa boi gen ABCBI [65]. Ngoai ra, remdesivir 1a co chat cia
cac enzyme chuyén héa thude nhu CYP2CS, CYP2D6, CYP3A4
va con 14 co chit cua protein van chuyén ABCBI [66]. Do vy,
vé Iy thuyét thi nhitng bién thé cua cac gen ma hoa cho nhom
ezyme/protein néu trén c6 thé giy bién dong dén dwgc dong hoc
ctia thudc ndy. Nhiing thong tin trén cho thay tim quan trong cia
hudng nghién ctru sdu hon vé di truyén dugc hoc tich hop cac
dir liéu vé dap tng thude va thong tin di truyén cia bénh nhan
Covid-19 1a rat can thiét, tir d6 dy doan hiéu qua diéu tri dong thoi
dua ra chién luoc st dung thude i vu.

Lién quan dén phuong thirc xam nhidm ctia SARS-CoV-2, céc
nha khoa hoc di dua ra 2 co ché ma virus nay st dung dé xam nhéap
vao té bao chu: nhdp bao (thong qua lién két giita protein gai va
thu thé 4CE2) va dung hop mang cta virus vé6i té bao chu (sau khi
TMPRSS?2 thuy phan protem gal) [67]. Dua trén 1y thuyét va nhung
bing chimg vé dic diém di truyén ciia mdi c4 nhan lién quan dén
nhitng enzyme va con dudng tin hiéu quan trong d6i v6i sy xam
nhap cia SARS-CoV-2, ¢6 3 gia thuyét vé phac d6 didu trj cho bénh
nhan Covid-19 da dugc dua ra [68]. Thir nhét, ddi véi co ché xam
nhap cia virus thong qua nhap bao. Bén canh co ché khang virus
thong qua ting pH ciia cac endosome va gy tre ché qué trinh dung
hop ciia mang té bao (thube hydroxychloroquine va chloroquine)
thi mot lidu phap khic nham dén co thé 1a sir dung chat trc ché
TMPRSS2 (camostat mesylate - di duoc Nhat Ban sir dung). Chat
tic ché TMPRSS2 ¢6 tic dung lam can tr6 qua trinh dung hop
gilta vo virus va méng té bao ciia vat chu khi cau hinh cua protein
gal thay doi. Ly thuyét nay dua ra goi ¥ vé mat lya chon trong
diéu tri, d6 1a nhitng thudc gy ting pH ciia cdc endosome nhur
hydroxychloroquine/chloroquine s€ c6 hi¢u qua trén nhiing bénh
nhan mang bién thé gen giy thiéu hut TMPRSS2, nguoc lai hiéu
qué khi ding céc loai thude nay s& khong cao ddi voi bénh nhan
c6 allele TMPRSS?2 kiéu dai. Nhu vay, quan thé nguoi chau Au va
chau Phi s& nhay cim hon khi didu tri voi hydroxychloroquine/
chloroquine do ho mang nhitng bién thé dang thay thé hoac lam
xuit hién ma két thic sém ctia TMPRSS2. Thir hai, v6i nhiing
bénh nhan khong mang dot bién nao ciia ca ACE2 va TMPRSS? thi
viée str dung két hop camostat mesylate v6i hydroxychloroquine/
chloroquine c6 thé s& dem lai hiéu qua diéu tri kha quan hon. Ly
do 13 vi dung 2 loai thudc nay da cung luc tre ché 2 con duong xdm
nhap cua virus la nhﬁp bao va dung hop mang. Thur ba, vdi nhiing
bénh nhan mang dot bién gay suy giam chire nang cta thy thé ACE?2
thi viée su dung thube trc ché 2 con duong xam nhap néu trén la
khong can thiét. Co thé suy luan ring nguoi chau Au voi nhiing
bién thé gen lam thay thé cac amino acid tai cac vi tri quan trong
nhu p.Arg708Trp, p.Arg710Cys, p.Arg710His va p.Arg716Cys
cta ACE2 s& co triéu ching nhe hon sau khi bi nhiém virus do
da bi mat nhiing vi tri can dugc nhan biét boi TMPRSS2. Nhitng
bénh nhan nay c6 thé tu hoi phuc thé trang va khoi bénh trong thoi
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gian ngén (hinh 6). Tuy nhién, ca 3 mé hinh dy doan diéu trj theo
phuong 4n ca thé hoa dugc thao ludn néu trén van cin phai kiém
chimg bing nhimg thir nghiém ngiu nhién c6 dbi chimg trude khi
dugc ap dung trong thuc hanh lam sang.
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Hinh 6. M6 hinh dé xuat vé cac liéu phap diéu tri két hop 2
nhém thudc rc ché protease va trc ché TMPRSS2 cho bénh
nhan Covid-19 theo hwéng ca thé héa [68]. Co 3 dé& xuat vé
Iwa chon gidi phap diéu tri cho bénh nhan Covid-19: i) V&i nhitng
bénh nhan khéng mang dét bién & cac gen ma hoa cho ACE2
va TMPRSS?2 thi két hop hydroxychloroquine (hodc chloroquine,
E-64D) v&i camostat cé thé dem lai hiéu qua [am sang tét; i) Nhirng
bénh nhan mang bién thé gay anh huéng cé hai dén chirc ndng
TMPRSS?2 thi ap dung diéu tri véi nhém thube trc ché protease; iii)
Nhirng bénh nhan mang bién thé anh hwéng dén chic nang thy
thé ACE2 c6 thé tw hdi phuc trong thdi gian ngén.

Vé khia canh d4p tmg mién dich cta co thé nguoi khi nhiém
virus SARS-CoV-2, hiéu biét vé bién thé gen ctia HLA v cac gen
ma héa cho céc cytokine s& hd trg cho viéc phat hién cac diu 4n
di truyén ¢6 lién quan dén tinh trang bénh nhan, dong thoi ciing 1a
co so trong viée thiét ké hay chon lya phéc d6 diéu tri cho timg ca
nhan. Day 1a mot phan rit quan trong trong quan ly diéu tri bénh
nhéan Covid-19, vi cu thé trong co ché mién dich lién quan dén bao
cytokine thi viéc kiém soat sém bdo nay s& gitp cai thién dugc
dién bién nang cua can bénh [69]. Bén canh do, sy khac biét di
truyén ciia hé gen mién dich giira cac c4 nhan/quan thé nguoi khac
nhau ciing ¢6 thé dan dén kha nang tao mién dich khac nhau trong
tinh hudng dugc tiém vac-xin. Boi sy khong dong nhat trong dép
(g mién dich ma mot vic-xin ¢ thé bao vé cac ca nhan duoc tiém
chung ¢ cac muc do khac nhau. Hai nghién ctru cua Vién Cong
nghé Massachusetts (M§) sir dung hoc may hd trg cho mé hinh dy
doan in silico da dua ra dy doan r?mg, cc véc-xin dugc phat trién
boi Moderna, Pfizer, AstraZeneca c6 thé khong bao vé nhimg quan
thé ngudi c6 nguon gdc di truyén khong phai da tring (chau Phi,
chau A) nhu mong doi [70]. Duong nhu diy 1a hé qua cua viéc



thiéu hut trong ché pham véc-xin dé kich hoat phan tmg mién dich
v6i ciing mie d6 & tit ca cac quan thé nguoi. Vi co so dir liéu
hé gen n6i chung va hé gen mién dich noi riéng ctia cac quan thé,
chién lugc tiém ching Covid-19 dang dimg trudc mot co hoi moi
nhim khai thac, nghién ctru va img dung dic diém di truyén cia hé
gen mién dich trong y hoc ¢ thé hoa.

M0t trong nhitng thach thirc lién quan dén diéu tri bénh nhan
Covid-19 theo hudng c4 thé hoa d6 1a khim phé tac dong chinh
xéc vao co ché nhan 1én cia SARS-CoV-2. Mot s nghién ctru gan
day da xac dinh dugc nhimg yéu t quan trong trong té bao chii can
thiét cho sur tong hop virus méi. Vi du, sir dung hé thong knock-out
CRISPR-Cas9 trén mé hinh té bao HeLa biéu hién manh ACE2,
cac nha khoa hoc da sang loc 178 gen va phat hién viéc loai bo
gen B4GALT7 va ILIORB thyc sy lam giam sy nhéan 1én ctla
SARS-CoV-2 [71]. Mot protein khu trd & mang lu6i ndi chit la
TMEM41B ciing dd dugc chimg minh 1a nhan t6 quan trong ddi
v6i qua trinh nhan ban ctia mot s6 virus Corona ¢ giai doan s6m
ciia xAm nhiém sau khi virus tiép can voi thy thé t bao chi [72].
Trong khi do, sang loc 300 yéu t6 dugce kich hoat boi Interferon
loai I da phat hién phirc h¢ tao béi RNF20/RNF40 c6 kha néng tic
ché sy nhan 1én cua virus nay, ddy duoc coi 1 yéu t han ché su
sinh s6i cua virus ndy 6 céc té bao co thé chi [73].

7.2. Thach thirc trong twong lai

C6 thé thay, ké tir khi Covid-19 trd thanh dai dich, cic nha
khoa hoc tir khdp noi trén thé giéi da nd lyc nghién ciru va cung
cp luong 16n thong tin vé cac bién thé di truyén dang chd ¥ lién
quan dén sy nhay cam véi virus SARS-CoV-2 va nhitng bénh canh
1am sang ning cua cac bénh nhan. Té chirc Sang kién di truyén vat
chi Covid-19 van luén cap nhat thudng xuyén, chia sé thong tin va
dir lidu cta cac nhom nghién ciru tir nhiu qudc gia trén thé gidi.
Tuy nhién, trong sd nhitng dit lidu dwgc cong bd gan ddy, van con
mdt s6 van dé dang chu y can duoc thao luan thém. Cy thé, nhidu
thiét ké nghién ciru trong vong hon 1 nam tré lai day sir dung céc
mau bénh nhan Covid-19 va miu doi chimg 1a ngudi khoe manh
chua 15 lich sir phoi nhiém, nhu vay két qua phan tich twong quan
gitta kiéu gen va kiéu hinh dép tmg vé6i virus chua thuc sw thuyét
phuc. Bén canh d6, nhiing két luan vé& méi lién hé gilta mot s bién
thé di truyén voi kiéu hinh ¢ bénh nhan Covid-19 trong nhimng
nghién ctru gan day déu la két qua cuia cac phén tich thong ké. Tuy
nhién, dir liéu thong ké doi khi chi phan anh mdi lién hé giita cac
dac diém nghién ctru chtr khong dua ra dugc nhiing co ché cu thé,
ciing nhur chudi lién quan giita nguyén nhan va hau qua. Nhu vay,
chua thé chic chin vé& mdi quan hé nhan qua giita kiéu gen tmg
vién voi kiéu hinh 1am sang & bénh nhéan [74]. Trong céc nghién
ciru y sinh hoc, viée kham phé ra nguyén nhan di truyén cia mot
kiéu hinh nao d6 can duoc chirng minh chat ché bai nhiéu co ché
& céc cip do phan t, t€ bao va co thé. Trong tinh hudng nay, dic
diém hé gen cua mdi c4 thé can phai Iy giai duoc cac co ché tiém
an gy nén dic diém 1am sang nghiém trong da ghi nhan, viéc nay
doi hoi céc nghién ciru chuyén sdu vé hoa sinh va mién dich [74].
Ngoai ra, thé manh ciia cac nghién ciru nhu GWAS 1a khao sét
duoc luong rat 16n cac bién thé gen d biét va phd bién thudc ving
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ma hoa hodc toan b h¢ gen, nhung lai bo sét nhiing bién thé di
truyén hiém va méi. Boi vay, viéc khai thac déc diém hé gen cua
cac ca nhan khong bénh nén va tré tudi nhung biéu hién bénh canh
lam sang dac biét rat co thé s& phat hién dugc vai tro cla nhiing
bién thé gen hiém va méi da bi bo sot khi nghién ctru trén lugng
mau 16n.
8. Két luan

Viéc giai ma cac bién thé gen 0 mirc do ca thé mot mit cung
cap thong tin tong thé vé nhitng bién thé gen ¢6 lién quan dén tinh
man cam/nguy co bénh niing, mit khac s& c6 gid tri trong viéc dz’mh
gid nhiing nguy co dbi voi bénh nhan Covid-19. Bire tranh vé phd
bién the gen néu trén la nhimg thong tin quy gia dbi vi nén y hoc
cua m01 qudc gia trong giai doan phong chdng dich Covid-19, khi
ma van chua cé phac dd diéu trj hay vac- -Xin hiéu qua dbi voi bénh
dich nay. Mit khac, nhitng phét hién méi vé bién thé gen dong vai
tro then chdt trong mot con dwong tin hiéu nao dé lién quan dén
co ché bénh sinh giy ra boi SARS-CoV-2 déu 1a nén tang quan
trong cho nhitng nghién ctru sdu vé& mit cdu triic/chirc ning cua
protein duoc mi hoa. Tir d6, tinh man cam véi virus SARS-CoV-2
hay nhing din bién khéc biét giira cac bénh nhan Covid-19 co thé
duoc lam sang to tir nguyén nhan di truyén. O khia canh diéu tri
va phat trién thudc, cdn quan tim dén nhimg bién thé gen c6 kha
ning gy bién dong con duong tin hidu ndi sinh va van dung dé
xdy dyng chién luge diéu trj hiéu qua va déc hiéu trong tuong lai.
Cing can luu y rang, nhing nghién ciru vé méi tuong quan gita
kiéu gen - kiéu hinh trén bénh nhan Covid-19 cho dén nay van
chua ¢6 két qua thong nhét. Do vay, rat can nhimg nghién ctru tiép
tuc trién khai bao quat trén nhiéu quin thé ngudi khic nhau va tap
trung truy tim co ché thyc sy ciia nhimg bién thé duoc cho 1a ¢6
nguy co trong tién trién cia can bénh nay.
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Dc e va dnh hwong cia mot s0 yéu t0 moi trwong Lén su phat trién
cia Aeromonas hydrophila gay bénh trén ¢4 ro phi va bién doi mo bénh hoc trén cd nhiém bénh
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Tom tit:

Nghién ctru dwoc thwe hién nhim danh gia déc lwe, anh hwéng cia cic yéu t6 mdi trwong 1én sinh truwéng cia
Aeromonas hydrophila va bién d6i mé bénh hoc trén ca ré phi. Cac chiing vi khuin phén lap tir ca nghi nhiém thu
tir cac ao/lf)ng nudi 6 mot s6 tinh mién Bic sau khi dugce dinh danh bﬁng phuong phap sinh hoa, PCR va phan tich
trinh tw gen déc hiéu 765 rRNA House keeping (gen ndi chuin - gyrB) dugc st dung dé cam nhiém cho ca rd phl va
danh gia anh hwéng cia mot 56 yeu t6 moi truong 1én sy phat trién ciia ching. Két qua cho thay, liéu gy chét 50%
(LD, ) ca thi nghiém ctia A. hya’rophlla trung binh 1a 4,6x10° CFU/ca, ¢4 caim nhiém thé hi¢n cic diu hi¢u bénh giong
khi mic bénh tw nhién (xuét huyet goc vy, da, hiu moén, Xuit huyet va ton thwong cac néi quan nhuw: gan, thin, lach,
rugt). Cac dic diém bénh ly vi thé gom mang ting sinh, Xuit huyet md ndi quan nhw gan, thin, lach xung huyet,
xuét huyét va thoai héa, nio xAm nhiém vi khuén giy bénh. Cac chiing vi khuin A. hydrophila gy bénh trén ca ré
phi ¢6 sirc khing rat manh véi yéu to bt loi trong méi truwong nudi, ching cé thé ton tai va phat trién ¢ khoang
nhiét rong (15-45°C), d9 min 0-60%o, pH 5-10. Két qua nghién ctru la co sé' khoa hoc nhim xay dung chién lwge va
hd tro cong tic phong chdng dich bénh do A. hydrophila cho ci rd phi néi riéng va cic loai ca nuée ngot néi chung.

Tir khéa: Aeromonas hydrophila, doc lwe, mo bénh hoc, ré phi, yéu t6 moi trudng.

Chi s6 phdn logi: 4.5

1. Dat van de

Ca 16 phi (Oreochromis spp.) 1a doi tuong an tap, c6 kha nang
chéng chiu tot voi diéu kién mat do nuoi cao, khoang bién dong
rong cac yeu t6 moi trudng; dé& nudi, chi phi nudi thap, dac biét thit
¢4 16 phi co mau tring, it xwong dim, pht hop cho ché bién xuat
khau va dugc thi truong va chudng [1]. Theo bdo cdo cia FAO
nam 2018, ¢4 16 phi la doi tuong dugc nudi rong rai ¢ khoang 135
nude trén thé gi6i [2]. Tai Viét Nam, véi lgi thé 16n vé dién tich mat
nudc, cd ro phi dugc dinh huéng phat trién thanh loai nudi chu lyc,
uu tién md rong dién tich san Xuat, tao thanh céc ving nguyén liéu
16n nhu nudi 1ong ¢ cac hd chira, lru vie song va phat trién nudi
tham canh trong ao ¢ viing dong bang dé phuc vu ché bién va xuét
khiu. Muyc tiéu dén nam 2030, dién tich ving nudi c4 o phi dat
40.000 ha va 1,8 triéu m’ long véi san luong dat 400.000 tan [3].

Vi khuan Aeromonas spp. phan bd & nhiéu hé sinh thai khac
nhau, thuong duoc tim thdy trong moi truong thuy sinh, nudc
ngot, lg, mén, trong nude thai sinh hoat, nudc tudi thuy nong va
cac dang thity vuc khac [4-6]. Nhiéu loai vi khun Aeromonas 1a
thc nhan gy bénh trén cac dbi twong nudi thuy san [7]. Trong do,
A. hydrophila dugc xac dinh la tac nhan vi khuan thuong gap, gay
thiét hai kinh té 16n cho nganh nuoi thuy san, dic biét 1a vdi cac mo
hinh nudi thAm canh mat d¢ cao. C4 nhiém bénh thuong cé tri¢u
chimg xuét huyét da, goc vay va ndi tang, gay rbi loan chuyén hoa
va néu khong c6 bién phap phong tri kip thoi ty 1¢ chét ¢6 thé & murc
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rat cao [8]. Trén thé gi6i, vi khuan A. hydrophila di dugc bao céo
gay bung phat bénh trén ca 16 phi ¢ nhiéu nudc nhu Iraq [9], Thai
Lan[10], Ai Cap [11], Malaysia [12], Brazil [13], Trung Quoc [ 14].

Dac luc, ton thwong bénh 1y va tac dong cia cac yéu to moi
treong 1én sinh truong va phat trién ciia vi khudn nay 13 nhiing
thong tin quan trong, 1a co s khoa hoc cho viéc xdy dung cac
phuong phap phong va kiém soat bénh, tuy nhién tai Viét Nam
chua co nhiéu nghién ctru chuyén sau vé cac dic tinh ciia 4.
hydrophila gay bénh trén ca r6 phi. Nghién ctru nay duoc thuc
hién nhim phan lap, danh gia doc luc cua A. hydrophila, blen d01
m6 bénh hoc cua ca nhiém bénh va anh hudng cua mot 56 yeu 6
moi truong nudi cay 1én sy phat trién cua vi khudn nay. Két qua
nghién ctru cung cdp co so khoa hoc dé ning cao hiéu qua phong
tri bénh do A. hydrophila gy ra trén ca r6 phi noi riéng va céac loai
cd nudc ngot noi chung.

2. U4t liéu va phuong phap nghién ciiu

2.1. Vit ligu

Cé 16 phi nghi nhiém A. hydrophila (n=65) dugc thu & mot 56
vung nudi cua 5 tinh Hai Duong (n=16), Bac Ninh (n=12), Hoa
Binh (n—18) Yeén Badi (n=10) va Ha Nam (n—9) dung dé phan lap

vi khudn gay bénh. Vt lidu nghién ctru chu yéu bao gom: ¢4 ré phi
khoe manh c&25-30 g mua tir Trai san xuat giong & Bac Ninh dé phuc
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Abstract:

The study aims to examine the pathogenicity, the effects
of environmental conditions on the growth of Aeromonas
hydrophila in tilapia, and histopathological changes in infected
fish. A. hydrophila isolates, which were recovered from diseased
tilapia samples collected at farming cages/ponds in several
northern Vietnam provinces, were identified by biochemical
tests, PCR confirmation, and sequencing of 16S rRNA and
housekeeping genes (gyrB). Three representative strains after
identification were subjected to evaluate the pathogenicity
via challenge experiments using the intraperitoneal injection
method and to determine the impacts of environmental factors
on their growth. The present study showed an average LD,
value (lethal dose 50%) of A. hydrophila to tilapia at 4.6x10°
CFU fish, the infected fish in the challenge tests presented
the clinical and gross lesions similar to the natural diseased
fish, including haemorrhaging at the base of fins, skin, anal
opening and in visceral organs, especially in liver and intestine.
Histopathological examination of the diseased fish showed the
hyperplasia of epithelial cells and haemorrhage of the gill
filaments. The tissues of the liver, kidney, and spleen exhibited
the lesion of haemorrhage, congestion, and degeneration, while
the brain tissue appeared the colonisation by the bacteria. The
A. hydrophila strains from tilapia showed a high tolerance to
environmental conditions with the capacity to survive and
multiply at a temperature of 15-45°C, a salinity of 0-60%o and
a pH of 5-10. The present results provide useful information to
establish the strategies in prevention of A. hydrophila infection
in tilapia and other freshwater fish.

Keywords: Aeromonas hydrophila, environmental condition,
histopathology, tilapia, virulence.

Classification number: 4.5
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vu thi nghiém cam nhiém; moi truong Tryptic soya broth, Tryptic
soya agar (TSB va TSA, Merck), Rimler short (RS, HlMedla) phuc
vu nudi cdy, phan 1ap vi khuan. B¢ thude nhudm vi khudn gram
(Merck), kit chiét tich DNA thuong mai Insta Gene Matrix (Bio-
Rad), GoTaq PCR green (Promega) va cac hoa chat, may méc,
thiét bi trong phong thi nghiém phuc vu trong ky thuat PCR; h¢
thong bé thi nghiém va mot s6 trang thiét bi, dung cu can thiét khac.

2.2. Phwong phap nghién ciru

Phuwtong phap thu mau, nudi cdy, phdn Igp vi khudn: Ca nghi
nhiém A. hydrophila (xuat huyét da, gc vay, mon vay) thu tir cac
ao nuoi dang bi bénh dugc phan tich dac diém 1am sang va bénh
tich dai thé. Vi khuén tir than c4 bénh duoc ria céy trén moi truong
TSA va nuéi cdy & 28°C trong 24 gid. Cac mau vi khuan c6 hinh
dang khuén lac tron, ria déu, mau vang bo chiém wu thé duoc lya
chon va tién hanh phan 1ap, nudi cdy lap lai 3 lan dé thu chung
thuan. Cac chung duoc tiép tuc sang loc qua budc nudi cdy trén
moi truong RS, 1a méi truong chon loc 4. hydrophila. Vi khuan
duoc luu giit trong glycerol & -80°C dé sir dung cho céc budc
nghién ctru tiép theo.

Phwong phap dinh danh vi khuan bang phan ing sinh hoa:
Téng s6 45 chung vi khuén phat trién t6t trén moi truong RS duoc
lya chon ngau nhién dé dua vao thir sinh hoa. Hinh dang vi khuin
dugc quan sat sau nhu¢m gram dudi kinh hién vi (100x), tinh di
dong cua vi khuan duoc soi twoi du6i kinh hién vi (100x); cac phép
thir catalase, oxidase va 0/129 duoc thuc hién theo Abbott va cs
(2003) [4]. Mot s6 dac tinh sinh hoa khac dwgc danh gia bang bo
kit API 20E theo huéng dan ciia nha san xuét. Nhitng chung c6 két
qué thir sinh héa tring v6i ching chuén A. hydrophila ATCC7966
duoc lua chon dé dua vao cac bude dinh danh tiép theo.

_ Phuong phap tach chiét DNA va gidm dinh vi khudn gdy bénh
bang sinh hoc phan ti:

- Tach chiét DNA: Nhimng chung vi khuan so bg dinh danh la
A. hydrophila qua phan ung sinh hoa dugc sir dung dé tach chiét
DNA. DNA ciia vi khudn duoc tach chiét bang b kit InstaGene
(Bio-Rad, USA) theo huéng dan ctia nha san xuat. DNA vi khuan
sau khi tach dugc luu gilr trong diéu kién am sau (-20°C) phuc vu
gi4m dinh vi khudn bing PCR.

- Sang loc vi khuan bang k§ thuat PCR: DNA ctia mt s6 chiing
vi khuan dai dién (n=5) da duoc dinh danh so b9 bing phan tmg
sinh hoa duoc lya chon va t1ep tuc sang loc bang k¥ thuat PCR st
dung primers dic hiéu cho giéng vi khuan Aeromonas va loai A.
hydrophila (bang 1). Hon dich cho 1 phan tmg PCR c6 thé tich
tong 20 pl, bao gom 10 pl Gotag green Master Mix (Promega), 1,5
pl mdi primer xudi va ngugc, 3 ul mau DNA, 4 ul nude tich DNA.
Hon dich duogc dua vao may luan nhiét dé khuéch dai cho qua trinh
khéch dai DNA theo chu trinh nhiét nhu sau: tién bién tinh ¢ 95°C
trong 4 phut; 35 chu ky lap lai v6i bién tinh  95°C trong 30s, gin
moi 6 58°C trong 30s, kéo dai & 72°C trong 60s; giai doan kéo dai
sau cting & 72°C trong 7 phat. San pham PCR duogc phan tich trén
méy dién di sir dung ban gel chita 1% agarose nhudm bang dung
dich Redsafe (Intron, Han Qudc). Hinh anh dién di ban gel duoc
chup bang h¢ thong Gel imager (Bio-Rad, M¥).
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Bang 1. Cac cap mdi str dung dé giai trinh tw va giam dinh vi
khuan bang ky thuat PCR.

Kich &

q q 060G A
Gen Primers Trinh tw DNA (5'-3) sin phim (bp) Nguon
I6SrRNA -~ 27F AGAGTTTGATCMTGGCTCAG
Universal 1500 [15]
bacteria®) 1525R ACGGHTACCTTGTTACGACTT

gyrB 3F TCCGGCGGTCTGCACGGCGT
grBY 1110 [16]

gyrB 14R TTGTCCGGGTTGTACTCGTC

Aerol6S-F  CTACTTTTGCCGGCGAGCGG

©

165 rRNA Aerol6S-R  TGATTCCCGAAGGCACTCCC = (7

AeroH-F GAAAGGTTGATGCCTAATACGTA
AeroH® 625 [18]
AeroH-R CGTGCTGGCAACAAAGGACAG

(): primers st dung cho giéi trinh tw gen; @: primers s dung cho qua
trinh giam dinh bang PCR.

- Giai trinh ty gen /6S rRNA, House Keeping gyrB va xay dung
cdy pha hé: mot s6 ching vi khuan dai dién (n=3) ¢6 két qua duong
tinh v6i ca 2 gen giéng Aeromonas va loai A. hydrophila sau khi
sang loc bang PCR duoc guri di giai trinh tu gen 168 rRNA va gyrB
tai Vién Gen va Cong nghé Sinh hoc (Biotec), Thai Lan. Trinh tu
cac cap moi 168 rRNA chung ciia vi khuan (27F/1525R, ~1500 bp)
[15] va gyrB (gyrB 3F/gyrB 14R, 1110 bp) [16] dugc trinh bay &
bang 1.

Trinh ty gen cua cac ching vi khuén thu duoc duoc dbi chiéu
va so sanh mirc d6 twong dong véi trinh tu ciia cac chung vi khudn
chuén cing gidng Aeromonas va cing loai ching A. hydrophila
ATCC7966 trén ngan hang gen bang Blast N algorithm. Tién hanh
xay dung cdy pha h¢ theo phuong phap Neighbor-joining [19] trén
phan mém Megal0 [20].

Dadnh gia doc hec cia vi khudn thong qua thi nghiém cam
nhiém: Ca 16 phi gibng dugc nudi thuan 1 tudn trong bé thé tich
500 1 dé 1am quen véi céc diéu kién thi nghiém. Cac thong s6 moi
trrong duge dam bao dé khong anh huong dén stc khoe cua ca
trong thoi gian nudi thuin hoa. Ca dugc kiém tra va xét nghiém dé
dam bao khoe manh trude khi tién hanh thi nghiém. Ba ching 4.
hydrophila giam dinh thanh cong dugc nudi tdng sinh trong moi
truong TSB. Mat d¢ vi khuan duoc xac dinh bé'mg may UV-Vis
¢ bude song 600 nm (ODﬁoo) va phuong phap dém trén dia thach.
Tién hanh diéu chinh va pha lodng vi khuan bang dung dich PBS
(Phosphate buffered saline) tao thanh ddy nong d¢ 1x107, 1x108,
1x10° va 1x10* CFU/ml dé sir dung cho thi nghiém cam nhiém.

V6i moi chung vi khudn, 270 ca khoe manh duogc sir dung dé
tién hanh thi nghiém cam nhidm, ca dugc bd tri vao cac bé thé tich
100 1, mdi bé 15 con. C4 cam nhiém duge tiém véi luong 0,1 ml
dich khuén tuong tmg v6i cac mirc ndng do vi khuan dé tao ra ddy
nong d9 tiém 1x107, 1x106, 1x10%, 1x10%, 1x10° CFU/ca va 1 16
dbi chimg duoc tiém twong ty bang PBS. Thi nghiém duoc lap lai
3 lan. Ca dugc cho n bang thirc dn cong nghiép va dam bao céc
didu kién moi truong trong khoang phit hop cho c4 sinh truong,
nhu nhiét do 25-30°C, pH 7-8, DO>5 mg/l, TAN<1 mg/l. C4 sau
tiém dugc theo doi trong 14 ngay, hang ngdy quan sat va ghi chep
sd luong ca chét. Cac mau c4 mai chét hodc sap chét dugc sir dung
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dé tai phan 1ap va dinh danh lai tac nhan gdy bénh va thu mau dé
danh gia bién d6i md hoc. Dya vao sd ty 1¢ ca chét, lidu gdy chét
50% ca thi nghiém (LD, ) dugc tinh theo cong thirc cua L.J. Reed
va cs (1938) [21] nhu sau:

LD, =10

trong d6 a 1a nong do (so liiy thira) ma tai d6 vi khuan gy chét ca
thip nhét (trén 50%); x duoc tinh theo cdng thire: x=(P -50)/(P -P.),
voi PP la ty 12 can trén va cdn dudi cila nong do gay chét 50%.

Phuong phdp lam tiéu bin mé hoc va xdc dinh bién doi mo
hoc: Tong s0 15 mau ca sap chét va co dau higu xuat huyét ning
trong qua trinh cam nhiém va 2 mau c4 khoe manh & 16 d6i chimg
dugce st dung dé thu mau mo mang, lach, than, gan, rudt va nio.
Céc mau mo duogc ¢b dinh trong buffer formalin 10%, sau do duoc
duc parafin, cit thanh céc tiéu ban c6 do day <5 pm, nhudm bing
thudc hematoxylin va eosin (H&E) theo quy trinh nghién ctru mo
bénh hoc dugc md ta boi [22, 23]. Céc bién doi bénh 1y vi thé trén
céc tidu ban dugc danh gia bang kinh hién vi véi cac do phong dai
khac nhau (x10, x40, x100).

Ddnh gia anh hwong cua nhi¢t do, do mudi va pH lén sinh
truong ciia vi khuan Anh huong cta diéu kién nuéi cy bao gom
nhiét do, 6 mudi va pH Ién qua trinh sinh truong ciia vi khuin
duoc danh gia d6i voi 3 ching vi khudn da sir dung dé cam nhiém.
Dé danh gia anh huong cta nhiét do, tién hanh nuoi cy vi khuan &
cac khoang nhiét d¢ 10, 15, 20, 25, 28, 30, 35, 40 va 45°C sur dung
thiét bj nudi cdy c6 diéu chinh nhiét d6. Vi do mén, bd sung NaCl
vao moi truong nuoi Céy dé dat duoc cac mie do man thi nghi¢ém
0, 20, 40, 50, 55, 60 va 65%o. Dbi voi pH, mdi truong nuoi duge
diéu chinh bang NaOH 1 M va HCI 1 M dé dat duoc cac ngudng pH
4,5,6,7,8,9,9,5 va 10. Mdi yéu 6 thi nghiém duoc thyc hién véi
3 lan 1ap lai. Cac mirc moi truong thi nghiém dugc lya chon va thiét
lap dya trén cac thtr nghiém so by cua nhom nghién ciru (sé licu
khong trinh bay) va két qua cong bd cuia S. Palumbo va cs (1985)
[24]. Vi khuan duoc nuéi trong moi truong ting sinh TSB véi cac
muc nhiét do, 46 mudi va pH da thiét ké va theo ddi sinh truong
thong qua gid tri do mt do quang OD sau 24 gid nudi qéy. béi
voi cac 16 thir nghiém do man va pH, vi khuan duge nudi cay trong
diéu kién nhiét do phi hop 13 28°C.

Phuweong phdp phan tich sé liéu: S6 lidu ty 18 chét theo ngay
clia ¢4 ¢ cac 16 cam nhiém dugc phan tich thong ké mo ta lay gia
tri trung binh, do 1éch chuan (SD). Két qua do mat do  quang OD s
ciia dich khudn sau 24 gio nudi cdy duoc danh gia bang phan tich
thong ké, két hop voi so sanh giita cac nghiém thirc bang phan tich
ANOVA, st dung phép so sanh Turkey Post-Hoc trén phin mém
SPSS20 va Excel 2013.

3. Két qua va ban luan
3.1. Két qua phén ldp va dinh danh vi khudn A. hydrophila

Qué trinh nudi cdy va phan 1ap vi khuan tir ¢4 r6 phi nghi nhidm
A. hydrophila thu ¢ cac ao nudi tai Hai Duong, Ha Nam, Hoa Binh,
Bic Ninh, Yén Béi thu dugc 45 ching thuan trén moi truong RS
v6i khudn lac ¢ hinh tron, ria bang hoi 16i, mau vang nhat, duong
kinh 1,2-1,5 mm, vi khun bat mau gram am, hinh que ngén, tron
2 dau, kich ¢ 1,5-2,5 pm (hinh 1).
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Hinh 1. Hinh thai khudn lac va hinh dang vi khuan A. hydrophila khi nui
cay trén moi trwong RS (A, C, E) va trén TSA (B, D, F) sau 24 gi& & nhiét
d6 28°C.

Tét ca 45 ching phét trién trén moi treong RS duogc dua vao this
mot s dac tinh sinh hoa, két qua thu duge 22/45 chung c6 cac dac
tinh sinh hoa tring voi ching chuin A. hydrophila ATCC7966 nhu
¢6 kha nang di dong, dwong tinh véi cac phép thu oxidase, catalase,
sinh citrate, indol, H,S va 4m tinh vdi céc phép thir sinh urea, inositol,
sorbitol dugc dinh danh so bd 1a A. hydrophila (bang 2). Nhu vay, 23
ching phat trién trén moi truong RS con lai khong ¢ cac dac tinh sinh
hoa tuong dong v6i vi khuan A. hydrophila. Trong nhing ndm gan day,
cdc loai Aeromonas ngay cang dugc dinh danh chi tiét thanh cdc nhom
dudi loai, do vay nhi€u loai Aeromonas sp. c6 thé phat trién trén moi
truong RS va ciing ¢ chung mt s dic tinh sinh hoa nhat dinh nhung
thuc lodi khéc nhau, chinh vi vay viéc dinh danh loai trong nhom vi
khuan Aeromonas dugc khuyén cédo bo sung sang loc bang ky thuat
PCR trudc khi gidi trinh ty va phén tich cay pha h¢ cac gen 165 rRNA
va gyrB so voi chung chuén [4, 25].

Tur 22 chung dinh danh so b0 1a A. hydrophila qua cac dac dlem
sinh hoa, 5 chung vi khuan dai dién da duoc lya chon ngu nhién dé
tiép tuc sang loc bing ky thuat PCR va thu dugc 3 chung c6 két qua
duong tinh voi ca 2 cap moi st dung dé dinh danh giong Aeromonas
(hinh 2A) va gen loai A. hydrophila (hinh 2B).

Hinh 2. Két qua sang loc bang PCR mét sé chiing vi khun st dung 2
cdp mdi dic hiéu cho gibng Aeromonas (953 bp, A) va déc hiéu cho loai
vi khuan A. hydrophila (625 bp, B). M: marker; giéng 1-3: 3/5 chiing vi khuan
duong tinh; N: d6i ching &m (nwéc mudi sinh Iy); P: déi chirng dwong - ching
chun A. hydrophila ATCC7966.

Két qua phén tich twong dong vé trinh tw gen va 1ap cdy pha hé cho
thdy, gen 168 rRNA va gyrB ciia 3 ching vi khuan dai dién sau sang loc
bang sinh hoa va PCR déu co su twong dong cao véi gen 168 rRNA va
gyrB ching chuan 4. hydrophila ATCC7966, ty 18 twong dong ciia gen
168 rRNA 12 99,48-99,61% va gyrB 1a 99,1-99,2% (hinh 3).
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Bang 2. Dac diém hinh thai, sinh héa cac ching vi khudn so bd
dinh danh la A. hydrophila phan lap tir ca ré phi.

Cic chiing nghi 4. hydrophila

Dic diém sinh hoa phin lip duge (1=22) A. hydrophila ATCC7966
Gram
Hinh dang Que ngin Que ngin
Di dong + +
Oxidase + +
Catalase + +
0/129 test
B-galactosidase (ONPG) + +
Arginine dihydrolase (ADH) * +*
Lysine decarboxylase (LDC) +
Omithine decarboxylase (ODC)
Citrate utilisation (CIT) + +

H,S production (H,S) ¥ i
Urease (URE)
Indole production (IND) + +
Voges-Proskauer (VP) i i
Gelatinase (GEL) + +
Acid production
Glucose (GLU) + +
Mannitol (MAN) i +*
Inositol (INO)
Sorbitol (SOR)
Rhamnose (RHA) Dao ding Dao dgng
Melibiose
Sucrose (SAC) i i
Amygdalin
Arabinose (ARA) +

(A)  eromonas ydoptia AH TIHDD3 (B) @ Aeromorss hyophila A TIHHBO!

L]
© Aeromonas hydrophila AH.Tik-3N0B

a
O Aeromonas ydophia AH TI-HBOT

! ‘Aemmonas hydrophila stain ATCC 7966 (NR 074841.1)
! L Aeromonas media ATCC 33907 (NR 119041.1)
L Aeromonas caviae ATCC 15467 (X60409.1)

Aeromonas sobria ATCC 43979 (NR 119044.1)
2 \_1 Aeromonas bestiarum ATCC 23213 (AV987757.1)

BX‘ Aeromonas salmonicida ATCC 33658 (NR 119042.1)
Aeromonas jandaei ATCC 49368 (X60413.2)
1| — Aeromonas veronil ATCC 36624 (\R 118947.1)

sl Aeromonas schubertii ATCC 43700 (X60416.2)

. Aeromoras hydrophila AHTIHDO3
O Aeromons hydrophila AHTI-BNGB
Aeromonas hydrophila ATCC 7966 (AF417622.1)

Aeromonas veronii srain ATCC 33624 (AF417626.1)

9L promoas el ATCC 568 (RSB

Aeromonas caviae ATCC 15460T (AJ868400.1)

Aeromonas media ATCC 39907 (FN706560.1)

Aeromonas bestiarum ATCC 23213 (AY987523.1)

U}

Aeromonas salmonicida ATCC 33658 (KC244775.1)

Aeromonas schubertii ATCC 43701 (LN849800.1)

Hinh 3. Két qua phan tich cay pha hé dwa trén trinh tw gen 16S
rRNA (A) va gyrB (B) cua 3 chung dai dién dworc Iwa chon sau khi
sang loc bang sinh héa va PCR so véi cac loai Aeromonas khac
tr div lieu Genbank si* dung phwong phap Neighbour-joining,
bootstraps 1000 lan lip.

o4



3.2. Két qud ddnh gid dgc lyc ciia vi khudn A. hydrophila thong
qua cam nhiém

Thir nghiém cam nhiém duoc thuc hién trén 3 chung vi khuan
AH.Til-HBO1, AH.Til-HD03 va AH.Til-BNO8 da dugc dinh danh
thanh cong bé’mg sinh hoa, PCR va gidi trinh tu gen. Két qua thi
nghi¢ém cho thay, xu hudng gay chét cd thi nghiém khi cam nhlem
bing 3 chung vi khudn dién ra & cac ndng do tiém tuong dbi gidng
nhau. O ndng d¢ tiém cao nhat (10’ CFU/c4), c4 chét nhanh sau khi
tiém, ty 16 chét dao dong tir 40,0 dén 72,2% ngay sau 24 gid tiém va
chét hoan toan sau 3-4 ngay tiém ma khong xuét hién dau hiéu bénh
tich 15 rang. O ndng do tiém thap hon (10° CFU/c4), c4 chét cham
hon, bét dau chét sau 4-5 ngay tiém va tang dan dén mirc 55,6-68,9%
sau 14 ngay gay nhiém. O nong do tiém 10° va 10* CFU/c4, ty 1é chét
twong tmg chi ¢ mirc 28,9-35,6% va 15,6-17,8% trong khi khong co
c4 chét trong 16 tiém liéu 10° CFU/ca va 16 doi chimg tiém PBS. Gi4
tri LD, cua 3 chung tiém gy nhiém AH.Til-HBO1, AH.Til-HDO03 va
AH.Til-BNO8 twong g ¢ muc 4,5x10°, 3,4x10° va 6,2x10° CFU/
¢4, trung binh dat 4,6x10° CFU/ca (hinh 4).
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Hinh 4. Bién déng ty Ié ca roé phi chét sau cam nhiém bang 3 ching vi
khuan A. hydrophila 1a A-AH.Til-HB01, B-AH.Til-HD03, C-AH.Til-BN08.

Céc 16 thi nghiém véi lidu tiém 10*-10° CFU/c4 xut hién du
hi¢u 1am sang va bénh tich twong dong V01 ca nhlem bénh ngoai ty
nhién nhu xuat huyet gbe vay, xuong nap mang, xuat huyét cuc bo
trén da. Nhiéu mau ca nhiém bénh c¢6 dau hi¢u sung, trudng bung
do tang sinh dich trong ) bung. Bénh tich dai thé nhu xuat huyét noi
tang dac bi€t ¢ gan, rudt hay hién tuong sung, tang kich cd ndi tang
nhu gan, mat 13 cac dic diém hoan toan tuong df”)ng v6i ca bi nhiém
bénh A. hydrophila thu tir ao/long nudi. Két qua nudi cay, giam dinh
lai bing PCR mot s6 ching vi khuan phan 1p tir mau c4 chét trong
qué trinh cam nhiém déu cho két qua vi khuan 4. hydrophila.

Nhu vay, nghién ctru dac tinh doc luc khfmg dinh ¢ ro phi man
cam voi vi khuan A. hydrophila khi dwgc cam nhiém qua con duong
tiém va ty 18 chét ciia ca phu thudc vao ndng do tiém. Trong nghién
ctru, gid trj LD trung binh xéac dinh dwgc ¢ muc 4,6x10° CFU/c4,
cao hon so vdi két qua nghién caru cua N.A. Pauzi va cs (2020) [12]
thir nghiém trén c4 diéu hong (1,1x10¢ CFU/c4). Sy khac biét vé liéu
gy chét LD, co the do su khdc biét vé dac tinh dc lyc gitra cac
chung vi khuan tudi cua c4 thi nghiém va céc yéu td gay stress anh
huong trong qua trinh thi nghi¢ém va cham soc ca [26]. Tuy nhién,
dbi v6i A. hydrophila, liéu gdy chét 4,6x10° CFU/ca ciing duoc coi
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Hinh 5. Dau hiéu 1am sang va triéu chirng bénh tich trén ca nhiém A.
hydrophila tw nhién (A1, A2, B1, B2) va tir ca cam nhiém (C1, C2, D1, D2)
v&i biéu hién xuat huyét goc vay, xwong ndp mang, hau mén, xuat huyét
ndi quan nhw gan, ruét (mi tén dd).

1a kh cao khi so sanh voi mot s nghién ciru trén ky chi khéc nhu
ca qua la 1x108 CFU/ca [27] va cé sdc la 4,53x10° CFU/ca [28].
Hién tuong c4 16 phi thi nghiém chét nhanh khi st dung liéu tiém
c6 ndng do vi khudn cao quan sat dugc trong nghién ctru ¢6 thé do
ham lugng cao ciia mot s0 loai doc t6 do vi khuén tiét ra gy doc,
gy chét cp tinh khi chwa thé hién 13 ddu hiéu 1dm sang ciia bénh.
Hién tuong c4 cam nhidm chét cap tinh ciing da duoc béo cio 6 mot
s nghién ciru trude ddy khi sir dung lidu gdy nhiém ¢ mat do vi
khuan cao [26, 29]. Két qua cam nhidm trong nghién ctru ctia chiing
t6i ciing cho thiy sir dung lidu tiém nong do thap (10-10° CFU/c4),
ca thi nghiém s& xuat hién triéu chiing va bénh tich Xuat huyét dién
hinh ctia bénh.

3.3. Dic diém mé bénh hoc ciia cd nhiém A. hydrophila

Két qua danh gia cac ton thuong bénh 1y vi thé tir mau mo mang,
gan, than, lach, rudt va ndo cta 15 mu c4 cam nhiém 4. hydrophila
0 céc nong d¢ tiém 10%-10° CFU/ca duge thé hién ¢ bang 3.

Bang 3. Bénh tich vi thé cia ca ré phi cdm nhiém véi
A. hydrophila (n=15%).

Bién ddi bénh Iy vi thé

Co quan

Xung huyét ~ Xudthuyét ~ Tuhuyét ~ Tangsinh  Thodi héa Hogi tie
Mang 15 15 - 13 8
Gan 15 15 13 - 6
Lach - - 10 - -
Théan - 9 6 - 5
Rugt 15 15 13 8 6
Nio 12 3

*: tbng 45 tiéu ban VoI mbi co quan danh gia & 3 tiéu ban & 3 vi tri khac
nhau; (-): khdng xuat hién.
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Két qua kiém tra tiéu ban mé hoc cho thiy, bién ddi chu yéu trén
mo mang ca nhiém A. hydrophila, bao gom xung huyét, xuat huyét
va tang sinh té bao biéu mo mang va té bao nhay, dan dén céc tia
mang thir cap dinh, von vao nhau (hinh 6A). Hién tuong nay lam
giam dién tich tiép xuc giira cac tia mang va moi truong nudc, giam
kha ning trao doi khi giira co thé va méi truong nude bén ngoai,
dan dén cé thiéu 6xy, ca bénh thuong boi 10 do va ngap khi. Mo gan
ca nhiém bénh ¢6 hién tuong xung huyét va xudt huyét kha nghiém
trong, ngoai ra mot s6 mau ¢6 kém theo hién tuong thoai hoa dang
khong bao (hinh 6B). Than ca xuit huyét, tu huyét va mot s6 c4 bét
déu ¢6 hién tuong thoai hoa nhu m than (hinh 6C). Lach 14 co quan
tao mau chinh ciia c4, khi ca nhiém 4. hydrophila thwong c6 lach
sung to va tu mau (hinh 6D). Rudt 14 noi ¢6 biéu hién rd nhat, thanh
rudt xudt huyét nang, mot sb mau thanh rudt mong nhung mot sb ¢o
hién tugng tang sinh biéu md (hinh 6E). Ndo cé ¢6 sy tham nhiém
cia vi khudn gdy bénh, hién twong xung huyét ndo ciing thuong
dugc bit gap trén cdc mau ca nhiém A. hydrophila (hinh 6F).

Hién tuong xuat huyét cac co quan 1a dau hiéu thuong gap khi
ca bi nhiém 4. hydrophila va dugc cho la do phan tng gy viém cip
tinh ctia ky chi véi mam bénh. Vi khuan deromonas c6 kha ning
san sinh ra nhiéu dang doc t0 va chat tiét ngoai bao, dong vai tro
quan trong trong qua trinh xam nhiém va gy bénh trén ky chu [30].
Kha ning tiét cic enzyme gay tan mau 1 dic trung & giong vi khuan
Aeromonas, trong d6 co A. hydrophila véi 3 dang da dugc xac dinh
[31]. Aerolysin 14 protein lam thay doi kha nang tham thau cia té
bao méau khi dwgc gin 1én céc vi tri glycoprotein dic hidu trén mang

Hinh 6. Bién dbi mé bénh hoc ctia ca rd phi cam nhiém A. hydrophila. (A)
Mang tang sinh, xuét huyét; (B) Gan xuét huyét, thoai hda khong bao; (C) Than
xut huyét, tu huyét; (D) Lach tu mau; (E) Rudt xuét huyét, tang sinh biéu mé;
(F) Nao tham nhiém nhiu vi khuin gay bénh, xung huyét.
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té bao, thuc day phan ra té bao do mét can bﬁng ap sut thim thau
[32]. Hai dang khic bao gdm B-hemolysin, yéu to gy dung huyét
hong cau hoan toan va a-hemolysin gdy dung huyét hong cau tung
phan [33]. Cac gen ma héa cho céc protein gay tan huyét da dugc
xéac dinh c6 mat trong hau hét cac ching vi khuan A. hydrophila
phén lép trén ca nheo my va ca héi nhiém bénh [34, 35]. Khi vi
khuén tiét ra c4 san phim doc t6 nay s€ gy phd v& cac mao mach
nhg, qua trinh nhén Ién cua vi khudn cang nhiéu theo dién bién cua
bénh, tinh trang Xuit huyet s& thé hién rd hon, tao thanh cac khéi
viém trén da, ca dan thiéu méau, b6 an, boi 16 do va nhidm tring
huyét [36].

3.4. Anh huéng ciia nhiét dp, do mgn va pH lén sinh truong
ciia vi khudn A. hydrophila

Vi khudn 4. hydrophila thé hién kha nang séng sot va phat trién
t6t & dai nhiét do kha rong (hinh 7A). Vi khuan phét trién t0t nhat
0 khoang nhiét d6 25-30°C. Khi nam ngoai khoang nhiét do t6i tru
ndy, vi khudn co xu hudng phét trién cham hon rd rét (p<0, 05).
Miic nhiét do <10°C va >45°C, vi khudn hau nhu khong phat trién.
Déi voi do man, vi khudn 4. hydrophila ¢6 kha nang phat trién tot
va séng sot duge trong khoang do man rong ¢ nhi¢t do nuoi céy
28°C. Khi dugc nudi cy trong moi truong tang sinh bo sung NaCl
& nong do 0, 20 va 40%o, vi khuan déu phét trién tot va dat mat do
tuong du’ong nhau véi céc gid tri do OD,, twong mg khong c6 sy
khéc biét c6 y nghia thong ké (p>0,05). Khi tiép tuc tang d6 man,
kha nang sinh truong cua vi khudn suy giam, tuy nhién vi khudn
van thé hién kha nang nhan lén chdm & do man 60%o va ton tai ma
khéng phat trién 6 d9 man 65%o (hinh 7B). oi voi pH, vi khuan 4.
hydrophila phat trién tot & khoang pH 6-9 va tdi wu 6 moi truong
06 pH 7-8 khi nudi cdy & nhiét d 28°C. Tuy nhién, khi pH ting lén
dén 9,5 thi g1a tri ODGO‘Lglam xuong rat thap (OD,,=0,267). 0 mic
pH 4 va 10, vi khuan van ton tai va nhan lén nhung voi mic do rit
kém (hinh 7C).

Hinh 7. Két qua danh gia anh hwéng cta nhiét do (A), dé6 man (B)
va pH (C) ctia mdi trweng nudi cay lén sinh trwéng, phat trién caa
A. hydrophila gay bénh & ca ré phi.

Trong nghién ciru ndy, mirc d sinh trudng, phat trién cia vi
khuan A. hydrophila tuong dwong nhau & khoang nhiét d 25-30°C
va c6 su suy giam 6 nhiét do 20°C, twong dong v6i két qua béo
c4o & mot sO nghién ctru trude do [19, 24]. Nhém nghién ctru S.
Palumbo va cs (1985) [24] ghi nhan mic nhiét 10°C vi khuan 4.
hydrophila van ton tai nhung phat trién yéu sau 24 gio nudi cay,
tuy nhién ¢ 12°C, vi khuan c¢6 thé phat trién va nhan Ién sau 72-96
gio nudi cdy. Didu nay cho thiy, vi khuan 4. hydrophila ¢6 kha
ning chong chiu va thich nghi tot khi cac diéu kién méi truong
nuoi thay doi. Ngoai ra, cac diéu kién méi truong phi hop cho sinh



truong va phat trién ciia dong vat thity san néi chung va cé rd phi
noi riéng (nhiét do 25-30°C, pH 6-8) ciing la khoang méi truong
pht hop cho qud trinh nhan 1én cua loai tic nhan gay bénh nay. Khi
nhiét do ting cao s& 1a diéu kién cho mam bénh phat trién va giy
bénh, do vay sat trung dinh ky trong qua trinh nuéi la mét trong
nhitng giai phap dé quan ly mat dg vi khuan va ngin ngira bénh
xdy ra, ddc biét 1a thoi diém giao mua vu xuan he.

4. Két luan

Liéu gy chét 50% ciia vi khudn A. hydrophila trén cé o phi
phan 14p & cac tinh mién Bic Viét Nam 1a khé cao, trung binh LD,
14 4,6x10° CFU/c4. Vi khuan A. hydrophila gay ra cac ton thuong
bénh Iy vi thé ddc trung la xudt huyet & mang va hau hét cac noi
quan, ddc biét 1a gan va rugt. Vi khuan 4. hydrophila c6 stc khang
cao V01 cac yéu to moi trudng, kha ning ton tai ¢ céc didu kién bat
loi vé nhiét do (15- -45°C), pH (5-10) va d6 man (0-60%o). Két qua
nghién ciru cung cap thong tin va co so khoa hoc dé xay dung cac
giai phap phong chong dich bénh do A. hydrophila trén ca rd phi
noi riéng va cac loai ca nudc ngot ndi chung.
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Nghién ctru chat lwgng nwéc va bénh trong nudi tom thé chan tring
(Penaeus vannamei) ap dung cong nghé Nanobubble

Nguyén Hiru Nghia®, Nguyén Pirc Binh, Pham Thai Giang, Nguyén Thi Minh Nguyét, Nguyén Thi Nguyén,
Nguyén Thi Hanh, Phan Trong Binh, Vii Thi Ki¢u Loan, Phan Thj Van
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Tém tit:

Nghién ciru danh gia sy bién dong cac chi tiéu chat lwong nwéc, vi sinh, bién déi mé mang va ting truéng cia tom
trong mo hinh nudi tom thé chian tréng (Penaeus vannamei) ap dung cong nghé Nanobubble. Thi nghiém dwgc thue
hién trong 9 bé nudi thwong phim cé thé tich 25-35 m® v6i 3 nghiém thirc Nanobnbble oxy (O, -NB), Nanobubble
ozone (O -NB) va dbi chirng (PC) du’o’c lap lai 3 lan. O,-NB va O,-NB dugc cung cap cho cic bé nudi 1 gio/ngay
trong suot thoi gian nudi tir khi tha gidng dén khi thu hoach Tom dwogc tha véi mat do 300 con/m3 dugc ap dung
ché do cham séc va quan ly moi trwedong nhw cho an, thay nuéce, suc khi, siphon va xir ly vi sinh glong nhau. Két qua
cho thiy, cac chi tiéu pH oxy hoa tan (DO), thé dxy héa khir (ORP) chiu tac dong cua ciac nghi¢m thie O,-NB Va
O,-NB. Mat d¢ Vibrio tong ) trong nwéce trung binh ciia nhom O -NB cao gap 1,41 14n so v6i nhém PC va cao gap
1, 51 14n so véi nhém O,-NB. M6 mang tom bj bién d6i & nhiéu cap d¢ khac nhau, tuy nhién khong lam glam ty 1¢
song cuiia tom & cac nghlem thirc. Trong lwgng tom lic thu hoach cia cac nghlem thirc PC, O,-NB va O,-NB lan lwgt
l1a 11,50+2,29, 11, 48&:2 66 va 13,87+1,65 g/con. Két qua nghién ciru cho thay, O,-NB ¢0 tac dung lam tang DO, giam
mat do Vibrio tong 50 trong nwéc va ting tdc do sinh trwéng cia tom so véi })C va O,-NB. Thoi lwgng chay may ¢6

thé giam aé han ché mic do anh hwéng dén mang tom.

Tir khéa: chit hrong nwée, mé mang tdm, Nanobubble, tdm thé, Vibrio tong so.

Chi s6 phén loai: 4.5

1. Dat van de

Cong nghé Nanobubble di duoc ap dung trong nudi trong thuy
san nham nang cao ham luong DO trong nudc. Nanobubble la
nhirng bong khi nho v6i dudng kinh nho hon 200 nm [1, 2] co thé
ton tai trong cot nudc hang tuan [3, 4]. Céc nghién ctru cho rang,
hién tuong Nanobubble ton tai lau trong nudc gan lién v6i tinh chat
vét Iy cta nhimg bong khi nho co gid tri zeta (dién thé bé mit cia
bong khi) cao, giit cho cac bong khi nho khong nhap vao nhau dé
tao thanh bong khi to hon [5-7]. Mic dii dd ¢ nhing hiéu biét nhat
dinh vé tinh chit Iy hoa cia Nanobubble nhung céc giai thich vé tinh
cht ton tai lau trong nudc cua Nanobubble chua thuc sy rd rang [8].

Nhiing nghién ctu truge day cho thdy, cong nghé Nanobubble
{mg dung trong nudi trong thuy san da lam tang toc do sinh truong
cua cac loai nuéi nhu cd thom (Plecoglossus altivelis), hdi van
(Oncorhynchus mykiss), koi (Cyprinus carpio) va trap do (Pagrus
major) [9-11]. O,-NB cling duoc cho 1am thi vu qua trinh hap thu
DO cua tom thé chan tring [12].

DO trong nude dong vai trd quan trong trong chuyén hoa nitrite
va amoni thanh nitrate, phan huy nitrogen, carbon dioxide, hydrogen
sulfide (H,S) [13, 14]. Ham lugng 6 0xy cao lam tang toc do trao di
chét, tom an nhiéu hon va phat trién nhanh hon [9]. Khéc véi oxy,
ozone co dac tinh 6xy hoa manh hon nhiéu, ozone thu hit cac phiin
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tir mang dién tich Am va tao ra céc goc Oxy tu do lam pha v& tinh
thim thau cua mang t& bao vi khudn [15-17]. Trong nudc, ozone
dugc chuyén thanh oxy va do d6 né vira lam ting lwgng oxy vira khir
tring nudc [18]. Trong cac hé thong nudi thuy san tuan hoan (RAS),
ozone hoa ¢ mirc do vira phai c6 thé thuc ddy qué trinh nitrate hoa
sinh hoc. Didu nay ¢6 thé dugc thyc hién qua trung gian ciia sw gia
ting Oxy thic day cac quan thé vi khuan chuyén hoa nito. Yéu td han
ché ddi véi viée sir dung ozone trong nudc man 1a doc tinh dbi voi
¢4 [19]. Mire d6 hiéu qua xir Iy nu6e nudi bang ligu phap ozone phy
thudc vao nong dg, thoi gian tiép xuc, sb lugng mam bénh va ham
luong chat hitu co. Nong do ozone cang cao, nguy co gy anh huong
dén v6i cac loai nudi cang cao [20].

Mic dii 6xy rét quan trong ddi v6i dong vat thay san, nhung khi
ham lugng DO vuot qui mic bio hoa thi o thé bi anh hudong tiéu
cue. C.E. Boyd va cs (1992) [21] cho rang, hién tugng tom/cé chét
tang khi ham lugng 6xy vuot 20 mg/l va/hodc ty 1€ hoa tan vuot
300%. D.E. Weitkamp va cs (1980) [22] ghl nhan cac bong khi dugc
quan sat thiy trong mang cua cé sap chét ciing nhu giita cac tia vay
va dudi vay khi nong do DO trén 300%. Nhiéu loai ca bién chét
khi ndng d9 DO trén 250% & vinh Galveston [22]. Ca chép d4 khi
con nho thich sdng trong nudc siéu bio hoa dudi 115%, tuy nhién
ching thé hién phan tmg tranh khi d6 bio hoa khi trong nudc vugt
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Abstract:

This study evaluates the variation of water quality,
microbiology, gill morphology and shrimp growth of the
intensive white leg shrimp (Penaeus vannamei) applying
Nanobubble technology. The experiment consisted of 9
commercial concrete tanks with a volume of 25-35 m?
divided into 3 treatments of oxygen Nanobubble (O,-NB),
ozone Nanobubble (O,-NB), and control (CTRL), 3 tanks
for each treatment. O,-NB and O,-NB were provided to
the tanks for 1 hour/day during the culture period from
stocking to harvest. Shrimps were stocked at a density
of 300 shrimp/m*® and applied with the same care and
environmental management protocol such as feeding,
water change, aeration, siphon, and microbiological
treatment. The results showed that the pH, DO, and
ORP parameters are affected by the O,-NB and O,-NB
treatments. The average concentration of total Vibrio
in the water of the O,-NB group was 1.41 times higher
than that of the control group, and 1.51 times higher
than that of the O,-NB group. The gill tissue of the
shrimp was affected and changed to different degrees
but did not reduce the survival rate of the shrimp in
the experimental treatments. The harvest weight of
shrimp of the control, O,-NB, and O,-NB treatments
were 11.50+2.29, 11.48+2.66, and 13.87£1.65 g/shrimp,
respectively. Research results exhibited that O,-NB
treatment increased DO, reduced total Vibrio in water
and increased growth rate compare to the control and
O,-NB treatments. Reducing Nanobubble generator
running time should be considered to minimise the
impact on shrimp gills.

Keywords: Nanobubble, shrimp gill morphology, total
Vibrio, water quality, white leg shrimp.
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qua 135% [23]. Mic du vay, J. Colt (1986) [24] cho ring, siéu bio
hoa ctia mot khi don 1é nhur 6xy c6 thé khong tao ra chan thuwong
bong khi. Chén thuong bong khi giy ra tic mach mau, ngan can
su di chuyen ctia méu c6 Oxy va co thé dan dén dong vat thily san
bi chét [25, 26].

Sir dung cong nghé Nanobubble trong nudi trong thuy san co
thé lam tang nguy co siéu bio hoa va bénh bong khi ¢ ca va giap
xéc. Nghién ciru gan day cho rang, khong c6 thay doi hinh thai té
bao mang 16 rét va khong c6 ty 18 tir vong & c4 1o phi gidng khi tiép
xtc vi O,-NB trong 10 phut sau 2 ngay xit 1y [27]. Tuy nhién, 2
hodc 3 lan xtr ly lién tiép trong cling mot ngay da dan dén mot s6
ton thuong dbi voi cac soi mang [27]. Nhiing ton thuong nay cling
c6 thé 1a do tac dong cua khi ozone chir khong phai do nong dg 6xy
cao trong cac bé chira, nhung cac tac gid chua tach biét rd gita 2
nguyén nhan tiém an gdy ton thuong. Theo chung t6i, anh huong
ctia cac mitc DO khéc nhau dén hinh thai mang tom van chua duoc
hiéu 18 va can duge 1am rd [27-30].

Nghién ciru ndy danh gia sy bién dong cua cac chi tiéu moi
truong nude, mat do vi khuén trong nudc, thanh phén vi khuan
trong tom, bién d6i mé mang va sinh trudng tom tai mé hinh nudi
tom thé chan tring 4p dung O,-NB va O,-NB.

2. Doi tuony va phuong phap nghién ciiu
2.1. Co sé vit chit, thiét bi thuwce hign thi nghiém

Thi nghiém duoc trién khai tai co s6 nuéi tom thuong pham
cua ong Hoang Van Tin, xa Quynh Bang, huyén Quynh Luu, tinh
Nghé An tir thang 9 dén thang 12/2020. Chin bé nuéi tom thuong
phém voi thé tich 25-35 m? da duoc lva chon dé thyuc hién nghién
cuu. Thi nghiém su dung mdy tao Nanobubble model aQua+
190M. May ¢6 cong suat 2,5 hp (1,9 KW) véi lugng nude bom
ra la 4.000 I/gio va tao ra Nanobubble voi kich thude trung binh
168,9+73,8 nm, mat do 1,04x10°+2,6x10® hat/ml [31]. May su
dung khi dau vao 13 6 Oxy dé tao O,-NB va ozone dé tao O,-NB. bé
tao duoc oxy cung cdp dau vao cho may Nanobubble, chung to1
s dung may tao 6xy model Yuwell 7F-10 (Yuwell, Trung Quoc)
cong sudt 5 lit/phat. Méy tao 6xy cing dugc sir dung dé cung cap
oxy dau vao cho may tao ozone. Dé tao ozone, chiing toi sir dung
may tao ozone model OMZ-20S (OzoneMaxx, Viét Nam) cong
suét 20 g ozone/gio.

2.2. Thiét ké thi nghiém

Thi nghiém dugc thiét ke v6i 3 nghiém thirc: O,-NB, O,-NB va
bC, moi nghiém thirc bao gorn 3 bé, trong d6 cac be 0, -NB vaO,-
NB c6 thé tich 25 m?, cc bé DC c6 thé tich 35 m’. Tom duoc tha
v6i mat do trung binh 300 con/m’, ¢& tom gidng tha giai doan P30
v6i trong luong trung binh 0,69+0,23 mg/con. Thoi gian chay may
cung cap O,-NB va O,-NB cho cic bé thudc nghiém thic O,-NB
va O,-NB du0’c thuc hlen 1 tiéng/ngay/bé. Ngoai ra, tit ca cac bé
déu duorc suc khi 24/24. B9 mén trung binh cua cac bé trong thoi
gian nuoi duy tri & murc 20%o. Ché d6 cham soc, cho an, suc khi,
siphon, bon vi sinh, thay nuéc dugc thyc hién giéng nhau giita cic
nghiém thirc.
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2.3. Danh gia chi tiéu moi truong nudc

Nhiing chi tiéu chét lvong nude dugc theo ddi bao gom: nhiét
d9, pH, DO, thé ORP, fi(f) kiém, nitrite NO,, H,S, NH,, nhu cau Oxy
hoa hoc’ (QOD), nhu cau 6xy sinh hoa (BOD;), ozone. Trong do, 4
thong so dau dugc do hang ngay trudc va sau khi chay may. Nhiing
chi tiéu con lai dugc do hang tudn. Céc chi tidu nhiét do, oxy, pH,
ORP duogc do bing may Pro1020 Dissolved Oxygen va pH/ORP
Instrument (YSI, My). Cac chi tiéu d§ kiém, NO,, H,S, NH,, COD,
BOD;, ozone dugc }hu mau va phan tich trong phong thi nghjém cua
Trung tdm Quan trac Moi truong va Bénh thuy san mién Béc, Vién
Nghién ctru Nudi trong Thity san 1 theo cac phuong phép tuong
img SMEWW 2302B:2011, SMEWW 4500-NO, B:2011, SMEWW
4500-S,-D:2011, SMEWW 4500-NH, F:2011, SMEWW 5220-
COD, SMEWW 5210-BOD, SMEWW 4500-0, [32].

2.4. Dinh lwong Vibrio tong sé trong nuwdc

Vibrio téng $0 trong mau nudc clia cac bé thi nghiém dugc dinh
luong theo N.B. Buller (2004) [33].

2.5. Xdc dinh thanh phan vi khudn trong tém

Phan lap, dinh danh vi khuan trong tom dugc xéc dinh bang
phuong phap nudi cdy trén dia thach va test Kit API-20E.

2.6. Ddnh gid bién déi mé

Céc mau mang tom dugc chudn bi theo phuong phap cia D.V.
Lightner (1996) [34]. Mang dugc phan loai theo 5 muc do bién dbi
chinh: 1) Té bao to mang binh thuong; 2) Té bao to mang két dinh;
3) Nhan té bao to mang két dac lai; 4) Cung mang teo nho; va 5)
Cung mang hoai tir. Moi mitc do bién doi chinh lai dugc phan loai
thanh 3 mitc do phu: nhiéu, trung binh, it. Do mdi mau tom co thé
xudt hién cung lc nhidu d4u hiéu bién ddi, trong mdi du hiéu bién
ddi lai ¢6 cac mirc do khac nhau, vi thé dé danh gia duogc mure do
bién doi cua timg miu chung t6i nhan sb diém muc do bién doi
chinh (1-5) v6i mirc d6 bién ddi phu (1-3) sau d6 cong dé co tong
diém cta timg mau tom theo cong thirc:

Tong diém = Yxy
trong do x la mirc do bién dbi chinh ¢6 gia tri 1-5; y la mue d§ bién
doi phu co gia tri 1-3.

Phan tich hdi quy s& duoc ap dung ddi véi tong diém cua timg
mau tom dé so sanh su khéc biét vé& mirc do bién doi gilta cac nghiém
thirc. Ngoai ra, dua vao tong diém ching toi chia thanh 5 muc do
bién dbi: binh thuong, nhe, trung binh, ning, rét nang voi s0 mau
xép xi nhu nhau.

2.7. Tang truong

T6m gidng dugc 1iy miu va cin timg con bing can phén tich
(PA214, Ohaus, M) sau khi loai bo nu6c trén than tom bang gidy
thim. Tom thu hoach ciing dugc ldy mau va can nhu mo ta & trén.
Trong luong trung binh cta tom trong mdi bé khi két thic nghién
ctu duge so sanh gilta cac nghi¢m thic.
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2.8. i Iy sé ligu va phan tich théng ké

S6 liéu vé chi tiéu moi truong nudc, mat do vi khuin trong nudc,
thanh phan vi khuan trong tom, mitc d¢ bién doi mo, ting trudng va
ning suat dugc phan tich va so sanh giita cac nhom bang md hinh
hdi quy. Biéu dién truc quan va phan tich mi twong quan giira cac
bién bang phan tich thanh phan chinh (PCA). Dt liéu dugc xir Iy,
phan tich bang phan mém Excel (Microsoft Office 365) va XLSTAT
(Addinsoft, 2020). Gia tri p<0,05 duogc coi 1a ¢6 y nghia.

3. Két qua
3.1. Chi tiéu méi truong nuwdéc

Nhiét do trung binh cua nhom BC, O,-NB, O,-NB lan luot la
24,12+0,19, 23,83+0,19 va 23,80+0,19°C. Khong c6 sy khéc biét co
¥ nghia thng ké vé nhiét do gitta cac nhom (p=0,41). D6 pH cia
cac nghiém thirc nam trong khoang 7,05-7,86 va ciing 6 xu huéng
giam tir tudn thtr 5 dén thir 8, sau d6 cing ting 1én tir tudn th 9.
DO trung binh trude khi chay may cia nhom BC, O,-NB, O,-NB
lan luot 1a 5,46+0,85, 5,67+0,84 va 5,27+0,76 mg/1. Co su khac biét
vé gi4 tri DO giira nghiém thire C véi 0,-NB (p=0,01), bC véi
0,-NB (p=0,005), O,-NB v¢i O,-NB (p<0,0001). Gia tri DO cua
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NH,, NO,, dé kiém va COD cuia cac nghiém thirc DC, O,-NB va O,-NB.



nhém O,-NB va O,-NB sau khi chay may lan lugt 13 11,29+1,71
va 10,27+1,50 mg/l. C6 su khéc biét ¢o ¥ nghia thong ké vé gia tri
DO gilta nhom DC v6i nhém O,-NB va O,-NB sau khi chay méy
(p<0,001). ORP cua nhém DC va O,-NB, O,-NB trugc khi chay
may lan luot 1a 193,26+34,67, 180,48+36,00 va 184,45+33,56 mV.
C6 su khac biét vé gia tri ORP ctia nhom DC v6i 0,-NB (p<0,0001)
va BC voi O,-NB (p=0,006). Sau khi chay mady, gia tri ORP cta
nhom O,-NB va O,-NB lan luot 1a 203,29+38,65 va 207,77+38,73
mV. C6 sy khac biét c6 ¥ nghia thong ké giita gia tri ORP ctia nhom
DC v6i O,-NB (p=0,004) va gitta DC v6i O,-NB (p<0,001). Gia tri
ORP ciia cdc nhém co xu hudng bién dong giong nhau, cao nhat
& thoi diém méi tha tom, sau d6 giam dan, thdp nhat 6 tuan thir 6
va 7. Do kiém trung binh ctia nhom DC, O,-NB, O,-NB lan luot la
134,83£19,96, 124,77+32,76 va 139,52439,00 mg/l. Khong co su
khéc biét c6 ¥ nghia thong ké vé do kiém giita cac nhom (p=0,136).
Do kiém c6 xu huéng tang dan tir tuan thir 1 dén thr 6, giam nhicu
& tudn thit 8 va 9 (O,-NB va O,-NB), sau d6 tang dan ¢ cc tudn
cudi (hinh 1).

NH, trung binh cia nhom DC, O,-NB, O,-NB lan luot la
0,019+0,015, 0,026+0,022, 0,023+0,015 mg/l. Khong c6 su khac
biét c6 ¥ nghia théng ké vé gid tri NH, giita cdc nhom (p=0,214).
Gia tri NH, ¢ cac nhom c¢6 xu huéng bien dong giong nhau, tang
cao & tuan thr 3, gidgm xudng thip nhat ¢ tuan th 8, sau d6 tang nhe
& cac tuan tiép theo. NO, trung binh ctua nhom DC, O,-NB, O,-NB
lan luot 1a 8,59+12,23, 9,35+13,17 va 5,94+10,28 mg/l. Khong
co su khac biét c6 ¥ nghia thong ké vé gia tri NO, gifra cdc nhom
(p=0,457). Gi4 tri NO, bién dong 16n, thip ¢ 6 tudn dau, sau dé
tang nhanh tir tuan thir 7 va cao nhat ¢ tuan 12 (32,48+14,09 mg/1
¢ nghi¢m thac O,-NB). COD trung binh cia nhém DC, O,-NB,
0,-NB lan luot 1a 94,25+151,10, 110,96£149,93 va 107,39+161,89
mg/l. Khong c6 su khéc biét c6 ¥ nghia thong ké vé gia tri COD giita
cac nhom (p=0,883). Gia tri COD bién dong I6n, tang manh tir tudn
thr 7 va cao nhét ¢ tuan 11 (408,89+72,70 mg/l) (hinh 1). Két qua
phén tich PCA cho thay c6 mdi twong quan cao giita COD va BOD;
(r=0,924), COD va NO, (r=0,462), COD va NH, (r=-0,402), NO, va
NH, (r=-0,483), NO, va BOD, (r=0,523) (hinh 2).
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Hinh 2. Thanh phén chinh 1 va 2 cac bién NH,, NO,, COD va BOD, cla
cac nghiém thire DC, O,-NB va O,-NB.
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Nhu cau BOD; trung binh ctia nhém BC, O,-NB, O,-NB lan
lugt 1a 18,19+20,90, 19,65+17,37, 19,58+17,90 mg/l. Khong co
s khéc biét co y nghia thong ké vé gia tri BOD, giira cég nhom
(p=0,940). H,S trung binh ctiia nhém DC, O,-NB,O,-NB lan lugt
la 0,007+0,007, 0,007+0,006 va 0,005+0,004 mg/l. Khong co
sy khéc biét co y nghia théng ké vé gia tri H,S gitra cac nhom
(p=0,175). Ozone trung binh sau khi chay may ctia nhém O,-NB
1a 0,13+0,08 mg/I (khong thé hién trén do thi).

3.2. MGt dp Vibrio tong so trong nwoc

Mat do vi khuan Vibrio téng s6 trung binh cua nhém PC
la 765+139, O -NB 1,077+225 va O,-NB la 712160 CFU/ml.
Mat do Vibrio tong so trung binh ciia nhom O,-NB cao gap 1,41
lan so vdi nhom PC (p=0,035) va 1,51 lan so y(’)fi nhom O,-NB
(p=0,032). Khong c6 su khac biét c6 y nghia thong ké gilta nhém
DC va O,-NB (hinh 3).
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Hinh 3. Mat do Vibrio téng sb trong nwéc cua cac nghiém thirc DC,
O,-NB va O,-NB.

3.3. Thanh phfin vi khudn trong tom

Nghiém thuc DC ghi nhan sy XuAt hién cua 4 loai vi khuén
trong tom véi ty 1¢ nhiém 1a 11/45 mau. Nghiém thirc O,-NB phat
hién 6 loai vi khuan véi ty 1é nhiém la 16/45 mau. Nghiém thtre O,-
NB phat hi¢n 7 loai vi khuan voi ty 1¢ nhiem 1a 12/45 mau. Khong
¢6 su khac biét ¢ y nghia thong ké vé ty 1¢ nhiém vi khuan trong
tom gilta cdc nghiém thure (p=0,64) (bang 1).

Bang 1. Thanh phan va ty I& nhiém vi khuan trong tém ctia cac nghiém
thirc DC, 0,-NB va O,-NB trong 3 dot thu mu thang 10, 11 va 12/2020.

Vikhadn BC 0,NB 0.-NB
Tl ruo T2 T T T2 TI0 TH T2

V. alginolyticus 1 2 4 1 1

V. diabolicus 1

V. fluvialis 1 2 1 1 2

V. mimicus 2 1 2

V. mytili 3 1 3 2 1

V. splendidus 1 2

V. parahaemolyticus 2

V. vulnificus 1 1

Tong 11/45 méu 16/45 miu 12/45 miu
61
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3.4. Bien doi moé mang tom

Khong c6 bién d6i mé mang tom ¢ nghiém thirc DC. Piém s6
bién d6i mé mang t6m ¢ muc d “rit ning” duoc ghi nhan 14%
o nghlem thirc O,-NB nhung chi ghi nhén 3% ¢ O,-NB. Mirc d§
bién doi “ning” duorc ghi nhan 30% ¢ nghi¢m thuc O -NB va 13%
0 O,-NB (hmh 4) Tong s6 diém dua trén sy xudt hlen twong doi
vé mirc do bién doi mo khac biét c6 y nghia thong ké gitta DC voi
O,-NB va O,-NB va gitta O -NB v6i O,-NB (p<0,0001).
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Hinh 4. Ty 1& cac mirc dd bién déi mé cua cac nghiém thirc BC, 0,-NB
va O,-NB.

Céc mic do bién doi chinh md mang tom gom: 1) Té bao to
mang binh thuong, 2) Té bao to mang két dinh, 3) Nhan té bao to
mang két dac lai, 4) Cung mang teo nho, va 5) Cung mang hoai tir
(hinh 5).

Cung mang hoai tir

Hinh 5. Cac mrc dd bién déi mang tom.
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3.5. Tang truong

Trong lugng trung binh cla tom lic tha ¢ cd 3 nghiém thire
la 0,69+0,23 g/con. Trong lwong trung binh cuia tom lic thu
hoach ¢ nghi¢m thire PC, O,-NB, O,-NB lan luot 13 11,50+2,29,
11,48+2,66 va 13,87+1,65 g/con. C6 su khac biét co y nghia
théng ké vé trong luong tom thu hoach giita nghiém thic DC,
O,-NB doi véi nghiém thic O,-NB (p=0,008). Khong c6 su
khac biét co ¥ nghia thng ké giita nghiém thirc C va O,-NB
(p=0,983) (hinh 6).
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Hinh 6. Trong lwong luc tha giéng, thu hoach va ning suét caa
cac nghiém thwe BC, O,-NB va O,-NB.

4. Ban luan
4.1. Chi tiéu moi truwong nwoc

Do pH giam thap nhit & giai doan tir tudn thir 5 dén thir 8 c6
thé do anh hudng cta sy phan giai chit hitu co tich tu trong nudc.
Nhiét dd & cée bé O,-NB va O,-NB thap hon so véi DC co thé do
thé tich nudc ciia bé. Céc bé PC c6 thé tich 16n hon va giir nhigt
tot hon cho mua dong. Nhiét do cao hon lam ting kich thudc bong
khi [35, 36], do d6 lam giam thoi gian ton tai cia chung trong nude
[37, 38]. Gia tri DO sau khi chay may tang cao trong cac nghi¢m
thirc O,-NB va O,-NB, két qua twong ddng vai cong b cua L.
Wang va cs (2018) [39], c6 anh huong dén hinh thai mang tom
nhu da mo ta va ban ludn ¢ trén. Diéu quan trong d6i véi céc trang
trai nuéi thuong pham 1a phai giir cho nong d6 DO & mitc thap hon
ngudng bao hoa. ORP tang khoang 20 mV (Ién trén 200 mV) sau
khi chay méy ddi v6i cac nghiém thic 0,-NB va O,-NB. Gia tri
ORP trong khoang 150-250 mV c6 thé thiic day qué trinh nitrate
héa, kiém soat sw phat trién cia vi khuan [40, 41], trén 350 mV
bit dau tiéu diét vi khuan [28, 42]. Chung ta can luu ¥, ham lugng
ozone tang cao hon khi syc khi ozone truc tiép so v6i phuong phap
Nanobubble, ham lugng ozone cao co6 thé co tac dong tiéu cuc
dén cac loai nudi va cong nhan van hanh trang trai. Loi thé cta
Nanobubble la lam gidm tac dong cua ozone. Trong nudc, cac gid
tri cua ozone va ORP ty 1¢ thudn véi nhau [41, 43] nén ching toi
¢ thé xac nhan d chinh xac ciia phép do bing cach so sanh cac
gia tri cua chiing tai cuing mot thoi diém da chon. Gi4 tri ORP giam
manh & céc tudn thir 5 va 6 phan nhidu do ham lwong hitu co trong
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bé tang cao nhat. Cac gia tri NH,, NO,, COD, BOD déu thé hién
mirc d9 6 nhiém hitu co trong nudc va ching c6 m01 turong quan
cht ché. Mac du khong c6 sy khac biét ¢6 ¥ nghia thong ké vé gia
tri cua cdc chi tiéu nay gilta cac nghiém thie nhung chung t6i danh
gid viée xir 1y da co nhimg tac dong nhat dinh d6i voi tom nudi va
thanh ph?m vi sinh vat trong nudc. Cac thong s khéc nhu d6 kiém,
H,S khong bi anh huong nhiéu boi O,-NB va O,-NB.

4.2. Mt dé Vibrio tong so trong nudc

Vi thoi lugng chay mdy 1 gio/ngay, c6 thé O,-NB da tao
ra mdi truong thuan lgi hon cho vi khuan Vibrio phat trién so
v6i O,-NB va DC, vi tinh 6xy hoa cua 6xy chua du cao dé diét vi
khuan nhu ozone. Chiing toi ciing da gép hién tuong tuong tu ¢ cac
nghién ciru trong phong thi nghiém. Vibrio 1a mot chi ctia vi khuan
gram 4m, bénh vi khuén trén tom cha yéu 1a tir nhom Vibrio. Trong
mdi truong nudc ao, cac loai vi khuén Vibrio ton tai tu do trong
nudc hodc trén cac hat lo limg. C6 it nhét 14 loai Vibrio gy bénh
cho tom [44]. Theo ddi c4c thanh phan va mat do vi khudn c6 thé
6 kha nang ngan chin sy bung phat bénh do Vibrio [45]. Cac thi
nghiém gy nhiém cho thdy, V. parahaemolyticus c6 kha ning giy
bénh cao déi v6i tom thé chan tre"mg P, vannamei [46]. Vibrio rit
kho diét vi chung thich nghi tot v6i céc diéu kién mdi truong khéc
nhau va c6 thé chuyén sang trang thai khong hoat dong khi gap cic
diéu kién bat loi. Nhimg phuong phap dé ngan ngira va kiém soat
Vibrio than thién hon trong nuéi tom bao gdm an toan sinh hoc,
thube kich hoat mién dich, men vi sinh va chét diét vi sinh vat.
Theo A. Ganesh (2010) [47], mat d6 Vibrio trong nudi trong thuy
san nén ¢ mirc thip hon 10° CFU/ml.

4.3. Thanh phan vi khudn trong tém

Két qua phan tich 56 liéq cho thdy, nghiém thirc O,-NB¢6 ty 1¢
tom nhiém vi khuan cao nhat. Tuy nhién, do sy khac biét vé ty 1¢
nhiém khong c6 y nghia thong ké vi thé chung t6i cho rang can co
nghién ctru siu va cu thé hon vé van dé nay.

4.4. Bien doi mé mang tom

Két qua nghién ctru cho thy, 4p dung Nanobubble lién tuc
hang ngay c6 thé din dén bién doi mang. Diéu nay phu hop véi
nghién cuu gﬁn day cta C. Jhunkeaw va cs (2020) [27], do la
khong c6 hién tugng ca chét va bién doi hinh thdi m6 ¢ ¢4 16 phi
khi xu’ 1y O,-NB sau 48 gi0. Tuy nhién, néu tlep tuc xtr 1y lién tuc
mot s ngay bang 0O,-NB thi c6 thé dan dén ton thuong mang nhe.
Mic 6xy cao trong g1a1 doan chay may ciing c6 thé 1a nguyén nhan
anh huong xiu dén cu trac mang cla tom [21 22] va cé [48].
Chét lugng nudc kém ciing ¢6 thé anh huong dén cdu tric mang,
vi cac hop chat nito c6 thé din dén phi né biéu mo, thim nhidm
va hoai tir ¢ tdm [49]. Méc du vay, tom ¢ cac bé van sinh trudng
va phat trién (kem hon ¢ nghi¢ém thuc O,-NB va tot hon & 0,-NB
so v6i PC). Vi thé ching toi cho ring, O -NB mdc du c6 gay blen
doi mang tom, nhung it hon O,-NB va van co tac dyng tot cho tom
phat trién. Theo chung t0i, thor1 gian chay mdy nén giam xuong dé
giam tac dong dén mang tom.
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4.5. Tang truong

Két qua nghién ctru cho thiy ring, viéc sir dung O;-NB ¢6 tic
dong tich cuc dén ting truong. O,-NB khong chi cung cép 6xy cho
tom, ting cuong trao doi chat, thuc day tang truong [9], chuyén
hoa NH,, NO, [13], ma con khong ché mat do v1 khuan Vibrio
trong nudc. O -NB thé hién tinh hi¢u qua kinh té cao hon thong
qua c0 tom thu hoach 16n hon va ning suét twong duong. Nghiém
thirc nay co thé ap dung vao cac trang trai thuong mai. Trong
truong hop chua c6 thiét bi, mudn suc tryc tiép khi ozone thi phai
ap dung liéu thap va than trong. O,-NB vdi li€u trinh 1 glo/ngay/
bé cho hiéu qua thap, tao moi tru(mg thuan loi cho vi khudn Vibrio
phat trién, vi thé can dugc nghién ctru thém.

5. Két luan

Két qua nghién ctru cho thiy, 0,-NB va O,-NB da cung cap
luong DO vuot trdi so v6i suc khi binh thuong. Tuy nhién, gia tri
DO khong duy tri cao trong ca ngdy, tai thoi diém trudc khi chay
méy, gia tri DO ciia cac bé ‘quay vé muc trén 5 mg/l. Do nudi tham
canh mat do cao nén tir tudn thir 5 tro di, nude & cic bé bét dau 6
nhiém hitu co, ham luong NO,, COD, BOD; tang cao. Cac nghlem
thire O,-NB va O,-NB chua the hién 10 tac dung 1am giam 6 nhiém
hitu cor trong. nuorc Mt do Vibrio tong sb trung binh cua nhom
0,-NB cao gap 1,41 1an so véi nhom PC v cao gap 1,51 lan so
VO’l O,-NB. Ap dung Nanobubble lién tuc hang ngay dan dén bién
doi mang & nhiéu cap do, mic d6 bién dbi & nghiém thirc O,-NB
nhiéu hon O,-NB. Trong lugng trung binh tom luc thu hoach cua cac
nghiém thuc bC, O,-NB, O,-NB lan luot 1a 11,50+2,29, 11,48+2,66
va 13,87+1,65 g/con 0, -NB da cho thiy kha nang tang cuong ham
lvgng DO trong nudc, khong ché mat do Vibrio tong 30 va tang
cudng sinh truong cho tom. Thoi gian chay may ¢ thé giam dé han
ché céc tac dong dén mang tom.
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Danh i dp img mién dich cfia cde gia dinh d tra (Pangasianodon hypophthalimus)
khang hénh gan than mii va xdc dinh cdc chi thi mién dich phuc vu chon giong
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Tom tit:

Chi tiéu dap wng mién dich bao gdm tong hong ciu (THC), tong bach ciu (TBC), s lwgng bach ciu trung tinh (NEU), don nhén
(MONO), lympho (LYM), trung tim dai thuc bao (TTDTB) trong mé gan, thin, lach va hi¢u gia khiang thé (HGKT) khang vi
khuén Edwardsiella ictaluri cia 2 nhém gia dinh c4 tra chon giong khang bénh gan thin mii cao (KBC) va thip (KBT) dugc danh
gia trong nghién ctru nay. Cic miu ca dwoc thu tai 5 thoi diém: truwdc thoi diém cam nhiém, 24, 48, 264 va 312 gio’ sau cim nhiém
(hpi). Khé ning dap ing mién dich ciia nhém KBC hi¢u qua hon KBT thé hién qua cdc chi tiéu: (1) S6 Iwgng THC gidm it hon
trong cac giai doan cim nhiém; (2) S6 lwgng cac TBC, NEU, MONO, LYM ting nhanh hon, dic bi¢t trong giai doan 24-48 hpi;
(3) S0 lwogng TTPTB ¢ gan, thin, lich nhém KBC ting nhanh dén 48 hpi, trong khi nhém KBT ting chim hon va chi ting dén
giai doan 24 hpi; (4) HGKT cao hon trong tit cé giai doan cim nhiém. Nghién ctru da phat trién mé hinh hi quy logistic da bién
v6i cac chi thi mién dich 1a NEU, HGKT va TTDTB & gan tai giai doan 24-48 hpi nham xac dinh c4 thé khang bénh gan thin mi

véi @) nhay va dic hiéu IAn luwgt 13 91,7 va 95,0%.

Tir kha: cé tra, chon gidng, dap wng mién dich, Edwarsiella ictaluri, khang bénh.

Chi sé phin loai: 4.5

1. it van de

Ca tra (Pangasianodon hypophthalmus) 1a mt trong nhiing
loai ca da tron nude ngot c6 gia tri kinh té cao dwgc nuéi pho bién
& Dong bang song Ciru Long. Theo béo cao cta Hiép hoi Ché bién
va Xuat khau Thay san Viét Nam (VASEP), san lugng nudi trong
ca tra dat 1,56 triéu tAn va gia tri xuét khu dat 1,5 ty USD trong
nidm 2020 [1]. Tuy nhién, mot trong nhimg khé khan ctia nghé nuéi
ca tra hién nay la dich bénh gan than mu bung phat hau nhu & moi
kich ¢& c4 va nhiéu nhit & ca nudi dudi 4 thang tudi. Cac phuong
phap phong va tri bénh trén co s¢ tdng kha nang khang bénh ty
nhién va chon giong c4 khang bénh hién nay la mot trong cac giai
phép phi hop cho huéng phat trién bén vimg cac doi tuong ca
nuodi thong qua ting ty 1¢ song [2, 3]. Chon giong khang bénh ¢6
thé cai thién duoc kha ning d4p mg mién dich tw nhién cta ca [3].
Chuong trinh chon giéng khang bénh gan thin mu trén ca tra tai
Viét Nam da duoc nghién ciru [4]. Trong d6, tinh trang song/chét
khi két thuc md hinh gay bénh thyc nghiém 1a mét trong nhing tiéu
chi dé xac dinh muc do khang bénh. Bén canh tinh trang séng/ chét,
mot s6 nghién ciru da cho thiy mot sb yéu t6 chi thi dap img mién
dich nhu ndng do ceruloplasmin trong huyét thanh ca chép rohu,
lyzozyme va cortisol trén c4 hoi van 1a nhimg tinh trang hitu ich
phuc vu chon giong khang bénh [5, 6]. Tuy nhién, céc tinh trang
mién dich dé phuc vu chon gidng can dugc xem xet mie do tuong
quan voi kha ning khang bénh, d& do luong trén sb luong 16n cac
gia dinh va chi phi thip [7].

“Tac gia lién hé: Email: dungtip@hcmue.edu.vn
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Hé s6 di truyén tinh trang khang bénh gan than mu ¢ quan thé
ca tra chon gidng thé hé thir nhat (G1) trong qua trinh cam nhidm
dbi voi vi khudn E. ictaluri da dugc cong bé [8]. Tuy nhién, su
khac biét trong dap img mién dich ddc hiéu va khong dic hiéu
giita cac gia dinh ca tra khang bénh chua dugc dé cap. Nghién ciru
nay c¢6 muc dich danh gia sy khac biét vé d4p tng mién dich dic
hiéu va khong dac hi¢u thong qua so sanh vé sb luong THC, TBC,
NEU, MONO, TTDPTB ¢ m6 gan, than, lach, HGKT khang E.
ictaluri ciia 2 nhém gia dinh cé tra chon gidng G1. Qua do, nghién
ctru phat trién cac chi thi midn dich dé xac dinh cé thé thudc céc
nhom khéng bénh cao hay thip nhdm két hop voi ty 18 séng/chét
trong qua trinh cam nhidm gitip chon giéng ¢ hidu qua hon.

2. Vat liéu va phuong phap nghién ciiu
2.1. Céi thi nghiém va chiing vi khudn ding cam nhiém

Cé tra G1 duoc sir dung trong nghién ctru 1a quan dan cé tra
chon gidng khang bénh gan than mu thé hé thir nhit duoc thanh
lap trong d& tai “Ung dung cong nghé sinh hoc chon gidéng c4
tra (Pangasianodon hypophthalmus) khang bénh gan than mu”
giai doan 2019-2020 tai Vién Nghién ctru Nubi trong Thuy san 2.
Ching vi khuén dung cho cac thi nghiém cam nhiém 1a E. ictaluri
GlyO9M phan [ap tir ca tra bénh gan thdn mu nudi tai tinh An
Giang ndm 2009.
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Abstract:

The immune response of two groups of selective breeding
panagasius families: susceptible (or sensitive) (S) and
resistant (R) family groups, including red blood cell
count (RBC count), white blood cell count (WBC count),
neutrophil (NEU), monocyte (MONO), lymphocyte (LYM),
and melano-macrophage centers (MMCs) count in liver,
kidney and spleen tissue and antibody titers (ABT) against
the bacteria Edwardsiella ictaluri were evaluated in this
research. Fish were sampled at five truncated points after
infection with the bacteria Edwardsiella ictaluri including
before the challenge, 24, 48, 264, and 312 hpi. The immune
response of the R group was more effective than that of
the S group, showing: (1) RBC decreased less during the
challenge; (2) WBC, NEU, MONO, LYM increased more
rapidly, especially at the truncated point 24-48 hpi; (3)
MMCs in liver, kidney, and spleen of the R group increased
faster up to the truncated point 48 hpi while the S group
increased more slowly and only up to the truncated point
24 hpi; (4) ABT were higher in all stages of the challenge.
The research developed a multivariable logistic regression
model with immune markers such as NEU, ABT and MMCs
in the liver at the truncated point of 24-48 hpi to identify
individuals which were resistant to Enteric Septicemia
of Catfish (ESC), with sensitivity and specificity of 91.7,
95.0%, respectively.

Keywords: disease resistance, Edwardsiella ictaluri, immune
response, Pangasianodon hypophthalmus, selection.

Classification number: 4.5
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2.2. Thi nghi¢m cim nhiém E. ictaluri 2 nhom gia dinh cd
tra KBCva KBT

Hai nhém gia dinh c4 tra khang bénh cao va thip, gdm 3 gia
dinh khang bénh cao (gia tri EBV tai giai doan ca huong, ca giéng
lan luot 13 0,18, 0,03, -0,05 va 0,07, 0,05, 0,06) va 3 gia dinh khang
bénh thép (gia tri EBV tai giai doan cd huong, ca giéng lan luot 1a
-0,24, -0,26, 0,04 va -0,05, 0,03, -0,03) tir két qua nghién ciru clia
T.T.P. Dung va cs (2021) [9] dugc su dung aé phuc vu trong nghién
cuu nay. Sau khi xac dinh va lya chon dugc 2 nhoém ca khang bénh,
tién hanh dua céc c4 thé c4 gidng cua cac gia dinh nay (30 ca thé/
gia dinh) dén phong thi nghiém dé thyc hién thi nghiém nham thu
thap cac chi tiéu dap img mién dich.

Thi nghiém cam nhiém gia dinh cd giong G1: 6 gia dinh c4
giong G1 c6 khoi lugng trung binh 1a 25 g dugce bd tri cam nhiém
voi vi khuan E. ictaluri trong bé nhua (70x30x30 cm), thé tich
nude khi tién hanh thi nghiém 13 25 1 theo phuong phap Cohabitant
[9]. Tong 119 ca thé (58 ca thé thudc gia dinh KBC va 61 ca thé
thudc gia dinh KBT) duoc thu mau dé phan tich qua cac thoi diém:
ngay trudc khi cam nhiém, 24, 48, 264 va 312 hpi, 1.547 mau
(THC, TBC, MONO, NEU, LYM, TTDTB gan, than va lach), bao
gdm 793 mau cua c4 thudc nhom gia dinh KBC va 754 méu ca
thugc nhom gia dinh KBT.

Phiong phdp phdn tich céc chi tiéu dap vmg mién dich:
phuong phap xac dinh THC duoc tién hanh theo N.T.T. Lieu va cs
(2011) [10], TBC va sb luong timg loai bach cau dugc tién hanh
theo C.T. Hrubec va cs (2000) [11], HGKT trong huyét thanh duoc
tién hanh theo phuong phap cua M. Thrusfield va cs (2018) [12] va
s0 lugng TTDTB ¢ trén mau md gan, than va lach dugc xéc dinh
theo K.L. Camp va cs (2000) [3].

So sdnh ddp irng mién dich 2 nhém gia dinh cd tra G1 va
phdt trien chi thi mién dich xdc dinh khd niang khdang bénh

S6 liéu chi tiéu dap tmg mién dich ciia 2 nhom gia dinh KBC
va KBT tai mdi thoi diém duoc kiém tra xéc sudt cua phan phdi
chuan béng thir nghi¢ém Skewness va Kurtosis. Kiém dinh trung
binh t-test 2 nhom ddc 1ap duge st dung dé so sanh gia tri trung
binh ciia cac bién (cac chi tiéu dap img mién dich) tai mdi thoi
diém gitra 2 nhom. SO liéu duogc trinh bay dudi dang Mean + SE.
Phén tich su khéc biét vé cac chi tiéu dap ung mién dich gilta 2
nhom gia dinh khang bénh dugc thyc hién trén SPSS kiém dinh
sai khac c6 y nghia ¢ xac suat p<0,05. Mo hinh du doan cho viéc
phan biét kha nang khang bénh dugc thiét lap tr cac s6 lidu chi tiéu
dap tmg mién dich cta 2 nhom c4. SO lidu mé hoa ciia ca thudc gia
dinh KBC va KBT 1a 1 va 0. S lidu chi tiéu d4p tng mién dich
tai céc thoi diém thu mau mau déu 13 bién lién tuc. Xac sudt (%)
lién quan dén viée x4c dinh cac c4 thé thuoc nhom KBC hay KBT
dugc md phong bang mo hinh hdi quy logistic Bayes da bién voi
céc tinh trang mién dich thyc hién trén R 3.5.2 [13]. Phan tich hoi
quy logistic don bién va da bién duogc st dung dé xéc dinh céc chi
tiéu dap tmg mién dich c6 ¥ nghia trong vide xac dinh cé thé thudc



gia dinh KBC hay KBT. M6 hinh hoi quy dugc kiém dinh véi gia
tri AIC (Akaike information criterion), Pseudo R? tinh da cong
tuyén qua hé s VIF (Variance inflation factor). Ngoai ra, ty sd
ODD (xac suat xéc dinh duoc ca thé KBC/xéc suat xac dinh duoc
ca thé KBT) cua céc chi tiéu dap tmg mién dich ciing dugc tinh
toan trong mo hinh. Danh gia céc gi4 tri dé xac dinh hiéu qua cua
mo hinh phan biét ca thé thudc gia dinh KBC hay KBT ti uu bao
gdm: (1) Do nhay (Sen - x4c suat phan biét dugc c4 KBC chinh
xéc); (2) Do dic hiéu (Spe - xac suét phan biét dugc ca KBT chinh
xac); (3) Biéu d6 ROC c¢6 truc tung (y) la d§ nhay va truc hoanh
(x) 14 ty 1¢ KBC la gia khi xét nghiém chi tiéu dp img mién dich
lai cho két qua 1a KBC (1 trir cho d¢ dac hi¢u). Dién tich dudi
dudng biéu dién ROC (dwong ndi gitta cac diém ¢6 do nhay va do
dic hiéu) goi 1a AUC. M6 hinh c6 gié trj AUC cao c6 thé xac dinh
ca thé thudc gia dinh KBC hay KBT tt; (4) Gié tri ngudng phan
biét ti wu la ngudng gia tri mién dich c6 do nhay va do dac hidu
cao nhat. Cac md hinh va phan tich mo hinh thuc hién trén STATA
14.0 [14].

3. Két qua va ban luan

3.1. Két qud ddp teng mién dich ciia cdc gia dinh KBC va KBT

S6 luong THC ciia ca 2 nhom KBC va KBT déu c6 khuynh
huéng giam dan tir trude cam nhiém dén 312 hpi dugc thé hién ¢
hinh 1. Tuy nhién, THC nhoém ¢4 KBT giam nhiéu hon KBC (nhom
KBT gidm nhicu tai 48 hpi, trong khi KBC chi gidm nhicu tai 264
hpi). THC nhém KBC ludn cao hon KBT tai tat ca cac giai doan
cam nhiém nhung sy khac biét khong ¢ ¥ nghia thong ké (p>0,05).

1.5x106—

a

a

THC (té bao/mm’)

=T T T
24 48 264 312
Thoi gian cam nhiém (gid)

Hinh 1. So sanh THC va cac loai bach cau sau khi cam nhiém
E. ictaluri cia 2 nhém gia dinh ca tra KBC va KBT.

S6 lugng TBC, NEU, MONO, LYM cuia 2 nhém KBC va
KBT ¢6 xu hudng ting tir trudc cam nhidm dén 48 hpi (hinh 2),
Cu thé nhom KBC lan luot tir 1,1x10*, 1,6x10%,0,9%10%, 8,6x10°
t& bao/mm? tang 1én 2,3x10¢, 3,4x10°, 0,6x10%, 17,3x10° té
bao/mm?va nhom KBT ting 1an luot tir 1,2x 103, 1,3x103, 0,7x 107,
9,9x10° t& bao/mm’ 1én 1,9x10%, 2,7x10%, 1,7x10%, 15,1x10° té
bao/mm?®. Tuy nhién, TBC, MONO, NEU, LYM ctia nhom KBC
luén cao hon nhém KBT tai tat ca cac giai doan cam nhiém, dic
biét, TBC, MONO, NEU cua nhom KBC cao hon c6 y nghia théng
ké so voi KBT tai 24 va 312 hpi (p<0,05).
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Hinh 2. So sanh TBC va cac loai bach ciu sau khi cam nhiém E.
ictaluri ciia 2 nhém gia dinh ca tra KBC va KBT. (A) SO lwong TBC; (B)
cac loai MONO; (C) NEU; (D) LYM.

S6 lugng TTDTB & gan, than va lich nhém KBC thip hon
nhém KBT tir trude cam nhidm dén 24 hpi, nhung tr giai doan 48-
312 hpi thi TTDTB & gan, thin va lach nhém KBC luén cao hon
KBT (hinh 3). Nguyén nhan do TTDTB ctia nhém KBC ¢ gan, thén
va lach tang cao tir truéc cam nhiém dén giai doan sau 48 hpi (lan
lugt tir 2,7, 6,7, 9,4 tang 1én 3.9, 14,5 va 29,0 TTDTB/m0, riéng
tai TTDTB ¢ gan ting cao dén 4,4 TTDTB/mO tai 24 hpi), sau d6
giam, nhung nhom KBT ting it s6 lvong TTDTB & gan, than, lach
hon nhém KBC va chi ting dén giai doan sau 24 hpi (Ian luot tir
4,0, 7,4, 10,8 trudc cam nhiém ting lén 4,42, 12,5, 37,1 TTDTB/
mo) va sau do cling giam.
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Hinh 3. So sanh sé lwgng TTDTB sau khi cam nhiém E. ictaluri ctia
2 nhom gia dinh ca tra KBC va KBT. (A) SO lwgng dai thyc bao & gan;
(B) Than va (C) Lach.
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HGKT ciia huyét thanh c4 thudc 2 nhom KBC, KBT ¢ xu
huéng tang nhanh tir truée cam nhidm dén giai doan 264 hpi, sau
do giam tai thoi diém 312 hpi dugce thé hién ¢ hinh 4. Tuy nhién,
HGKT nhém KBC luén cao hon KBT trong toan bd qua trinh cam
nhiém, dic biét sy khac biét c6 ¥ nghia thong ké tai thoi diém 48
hpi (p<0,05).

Log2(1/d§ pha lodng huyét thanh)

Hinh 4. So sanh HGKT sau khi cam nhiém E. ictaluri cta 2
nhoém gia dinh ca tra KBC va KBT.

Nhin chung, dap tmg mién dich khong dic hidu va dic hiéu
cua ca thugc cac gia dinh KBC va KBT trong qua trinh cam nhiém
¢6 cac dic diém gidng nhau bao gém (1) Sy sut giam sé luong
THC do vi khuan xam nhép vao té bao hong cau lam mot s6 lugng
16n cac té bao hong cau bivo, dan dén giam khd nang vén chuyen
6xy clia té bao hong cau, thiéu oxy te bao ¢ mo, glam chuyén
héa vét chat [15]; (2) Céc loai bach ciu cua 2 nhom gia dinh ca
c6 xu hudng tang qua cac thoi diém cam nhidm nhidm chdng lai
sy xam nhiém ctia vi khudn [16]. Bach cau NEU va MONO tang
dang ké, dic biét trong giai doan dau dap ung mién dich qua trinh
viém nham tao ra phan tng phong vé khan cap cho co thé ca [15],
tham gia vao qua trinh xtr 1y va trinh dién khang nguyén tao ra dap
{mg mién dich dic hidu cta co thé [17, 18]; (3) Su ting s6 lugng
TTDTB trong qué trinh cam nhiém ctia ca thudc 2 nhém gia dinh
khéng bénh nhim diét khuan trong phan tmg viém hé thong va dap
{ing mién dich khong dic hiéu [19]; (4) HGKT tang ¢ cdc gia dinh
KBC va KBT trong qua trinh cam nhiém nhim tiéu diét vi khuan
[7]. Tuy nhién, dap img mién dich nhém KBC co hiéu qua hon
KBT trong qua trinh cam nhiém, dic biét & giai doan dau 24-48
hpi: (1) S6 luong hdng cau nhom KBC giam it hon KBT; (2) S6
lugng TBC, NEU, MONO, LYM ctia nhém KBC ting nhiéu hon
KBT; (3) TTDTB ¢ gan, than va lach nhom KBC cao hon KBT; (4)
HGKT nhém KBC cao hon KBT trong c4c giai doan cam nhiém.
Két qua cua nghién ctru nay phu hop v6i nghién ctru cia K.L.
Camp va cs (2000) [3], didu nay cho thay su khac biét trong dap
{g mién dich (dac biét bach cau LYM T, TTDTB chi yéu 6 lich
va than) ciia nhom gla dinh ca da tron (Ictalurus punctatus) khang
bénh cao hon so véi céc gia dinh man cam véi vi khuan E. ictaluri
trong giai doan 3-14 ngdy cim nhiém. Ngoal ra, nghién clru cua
E.B. Flemming va cs (2009) [20] cho thay, giai doan 48-72 gi¢ sau
cam nhiém rat quan trong trong mo hinh dé danh gi4 hiéu qua ciia
d4p tng mién dich tu nhién cua ca nheo My thong qua tang phan
(g cua céc té bao dap img mién dich bam sinh, irc ché sy phat
trién cua vi khuan va cam (g phan {mg giai doan dap mg cap
tinh tiép theo. Két qua twong dong voi nghién ctru nay cho thay,
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giai doan dau cam nhiém 48 hpi ¢6 vai trd quan trong trong dap
{g mién dich cua ca. Do d6, cac gia dinh nhom KBT ¢ dap tng
mién dich kém hiéu qua hon KBC giai doan dAu cam nhiém c6 thé
1a mot nguyén nhan dan dén so lugng ca chét 6 nhom KBT nhiéu
hon KBC trong qua trinh cam nhiém.

3.2. Xdc sudt lién quan dén vigc xdc dinh cd thé khing bénh
qua cdc giai dogn cim nhiém ciia cdc chi tiéu dap iing mién dich

Cac chi tiéu d4p (mg mién dich déu c6 thé xac dinh duoc cac ¢4
thé thuoc nhom KBC hay KBT tai tat ca thoi diém trong qué trinh
cam nhiém voi xac suat lién quan >4,80% duoc trinh bay ¢ bang 1.

Bang 1. Xac suat (%) cac chi tiéu dap trng mién dich xac dinh
dworc ca thé thudc gia dinh KBC hay KBT.

Chi tiéu Don vi 24-48hpi  264-312hpi 24312 hpi
THC 10° té bao/mm? 11,2 26,5 124
TBC 10 6 bao/mm’ 19,5 43 23]
NEU 10° 6 bao/mm’ 886 91 253
MONO 107 t6 bao/mm’ 11 153 69,1
LYM 10° 6 bao/mm’ 179 39 18,1
HGKT B pha loang huyét thanh 100 19 100
TTDTB 6 gan TTDTB/md 100 22 63,1
TTDTB ¢ thn TTDTB/md 48 63 95,1
TTDTB ¢ lich TTDTB/md 123 58 418

Céc chi tiéu d4p timg mién dich lién quan nhat gitp xéc dinh cac
cé thé KBC hay KBT trong giai doan 24-48 hpi 1a NEU, HGKT va
TTDTB ¢ gan véi xéc sudt lan luot 1a 88,6, 100, 100%; trong giai
doan 264-312 hpi 1a TTDTB ¢ than, LYM va TBC véi xéc suat lan
luot 12 63, 39,2 va 41,3%. Tuy nhién, trong toan b giai doan cam
nhiém céc yéu t6 c6 y nghia trong viéc phan biét cac ca thé khang
bénh la MONO, HGKT va TTDTB ¢ than.

3.3. Phit trién mé hinh xdc dinh khd ning khdng bénh

Phan tich hdi quy logistic don bién cho thiy, chi tiéu dap tmg
mién dich nhw TBC, NEU va LYM, HGKT, TTDTB & gan va thin
c6 y nghia thong ké (p<0,05) trong viéc xac dinh dugc ca thé KBC
hay KBT tai cac thoi diém trong qua trinh cam nhiém. Phan tich hi
quy logistic da bién, thong qua viéc danh gia gia tri AIC nho nhét,
Pseudo R? cao nhat cho thdy mé hinh hiéu qua va gia tri da cong
tuyén VIF<2 cho thy sy ton tai thip cta tinh da cong tuyén trong
mo hinh [14]. Nghién ciru budc dAu xéc lap dugc cac mo hinh tai
nhitng thoi diém cam nhiém véi mot s6 chi tiéu dap tmg mién dich
¢6 y nghia trong viéc xac dinh duoc cac ca thé thuoc nhom KBC
hay KBT (bang 2). Ngoai ra, két qua phan tich ty s6 ODD cla cc
tham s6 trong m6 hinh xac dinh ca thé KBC so v6i KBT déu cao
hon 1,0. Biéu nay cho thay, khi cac chi tiéu dap tmg mién dich ting
s& lam ting kha ning xéc dinh cac ca thé KBC.

Chon loc gian tiép kha ning khang bénh dua trén cac chi tidu
d4p img mién dich, thuong 14 chi tiéu dap img mién dich khong dac
hiéu dugc xem nhu chon loc tinh trang khang bénh [7]. Két qud cla
nghién clru nay cho théy, cac chi tiéu dép tmg mién dich khac nhau
¢ thé xac dinh cac c4 thé KBC hay KBT véi hidu qua khac nhau
tai timg thoi diém trong qua trinh cam nhiém. Phan tich hdi quy
logistic da bién trong nghién ctru nay cho thay, c6 nhidu mo hinh



Bang 2. Cac mé hinh xac dinh kha nang khang bénh cua cac
ca thé theo cac giai doan.

Chi tiéu dap émg mién dich Chi tiéu 24-48hpi  264312hpi  24-312 hpi
NEU Ty 56 ODD 1,0024 S S
MONO Ty s6 ODD - - 1,0010
LYM Ty s6 ODD - 1,0001

HGKT Ty 56 ODD 14,0 = 1,76
TTDTB ¢ gan Ty 56 ODD 32 1,5096 =
TTDTB ¢ thin Ty 56 ODD - 13747 1,27
Céc thong s6 kiém dinh

Gid tri kiém dinh mé hinh AIC nho nhdt 33, 584 101,9
Gid tri da cong tuyén VIF trong m hinh 1,0 L1 1,1
Pseudo R? 0,6 0,2 03
AUC 09 08 08

c6 thé xéc dinh ca thé thuoc nhom KBC hay KBT trong qua trinh
cam nhiém. Céch tiép can nay phu hop véi nghién ciru trong thir
nghiém cac md hinh chan doan bénh dua trén cac thong sb huyét
hoc [14]. Gia tri AUC ctia cic mé hinh x4c dinh cé thé khang bénh
trong nghién cru nay tai giai doan 24-48 hpi, 264-312 hpi va toan
bd qué trinh cam nhiém lan lugt 13 0,9, 0,8 va 0,8. Két qua nay cho
thiy, & céc thoi diém cat ngang trong qué trinh cam nhiém déu co
thé xac dinh dugc céc ca thé khang bénh dat hidu qua (AUC>0,8),
ddc biét tai thoi diém 24-48 hpi véi céc chi tidu dap tmg mién dich
NEU, HGKT va TTDTB ¢ gan (AUC=0,9).

Bang 3. Kha ning (%) xac dinh cac ca thé khang bénh tai giai
doan 24-48 hpi.

Chi tiéu Tiéu chi (don vi) Gia tri
DG nhay/d dic higu (%) 70,8/66,7
NEU AUC 0,7
Nauding phan bigt (10° té bao/mnr’) 2610
Dg nhay/d9 ddc hi¢u (%) 87,5/45,8
HGKT AUC 08
Ngudng phan biét (log, (HGKT)) 1,0
Dg nhay/d9 ddc higu (%) 95,8/50,0
TTDTB 6 gan AUC 0,7
Ngudng phan biét (TTDTB/md) 25

Trong md hinh xé4c dinh khé nang KBC hay KBT tai giai doan
24-48 hpi, d6 nhay cia NEU, HGKT va TTDTB ¢ gan dat 70,8-
95,8%, d¢ dac hi¢u dat 45,8-66,7% voi ngudng phan bi¢t tuong
{ing 14 2.610x10° t& bao/mm?’, 1,0, 2,5 TTDTB/mH tai bang 3. PO
nhay va dic hiéu ciia md hinh hdi quy logistic da bién 1a 91,7 va
95,7% (s liéu khong trinh bay chi tiét trong nghién ciru nay). T.T.
Phan va cs (2018) [14] cling x4c dinh ré‘mg, viéc st dung céac thong
sb huyét hoc chan doan bénh 1a kha thi véi d6 nhay va dic hiéu lan
luot 13 74,8 va 87,1%. Tuy nhién, trong pham vi nghién ctu nay chi
thyc hién véi 6 gia dinh KBC va KBT nén trong tuong lai cin phan
tich cac chi tiéu dap img mién dich tai nhiéu thoi diém, dac biét luu
¥ 24-48 hpi & quy md quan dan chon gidng véi sb luong gia dinh
16n hon. Ngoai ra, dé c6 thé van dung vao chuong trinh chon gidng
dai han, can tinh ton twong quan di truyén giira chi tiéu dap tmg
mién dich véi tinh trang séng/chét cua thi nghiém cam nhiém va hé
s6 di truyén qua cac thé hé véi quy mo gia dinh 16n nhur vira néu.
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4. Két luan

Ca thudc gia dinh ca tra KBC thé hién ddp tng mién dich
cao hon ca thudc gia dinh KBT tai hau hét cac thoi diém sau cam
nhiém. $6 lugng NEU, HGKT va TTDTB 6 gan tai thoi diém 24-
48 hpi co thé st dung nhu cac chi thi mién dich trong viéc xac dinh
ca thé ca tra KBC hay KBT do vi khuén E. ictaluri gdy ra.
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Nghién ctru s tai sinh mot bude in vitro ciia giong mia KK3
(Saccharum officinarum L.)

Phan Thi Thu Hién*
Khoa Sinh - Ky thudt Nong nghiép, Truong Pai hoc Sw pham Ha Ngi 2,
32 Nguyé)z Van Linh, phwong Xudn Hoa, thi xa Phuc Yén, tinh Vinh Phiic, Viét Nam

Ngay nhén bai 8/11/2021; ngay chuyén phan bién 12/11/2021; ngay nhan phan bién 14/12/2021; ngay chip nhan dang 20/12/2021
Tém tit:

Nghién ctru da thiét 1ap dwoe cong thire mi truong tai sinh trye tiép ciia gidng mia KK3. Cu thé, méi truomg thich
hop nhit cho viéc tai sinh trye tiép tir cudn 14 non giong mia KK3 1a RE2 (MS + 5 mg/l a-NAA + 1 mg/l Kinetin), ty
18 tai sinh dat 25,27% va s6 choi hinh thanh/1 g cudn 14 non 1a 11,56. Nghién ctru cho thiy, vi tri manh cit cudn la
non phut hgp cho tai sinh truc tiép nhit 1 cach dinh sinh truwéng 2-6 cm, ty I¢ tii sinh choi dat 25,40%, miu tai sinh
tot, ty 1¢ tao da chdi cao. Khi sir dung manh cat thye vét c6 do day 1 cm, ty 1§ tii sinh dat cao nhit 25,58%, kha ning
hinh thanh da chdi cao. Thoi gian tién nudi ciy c6 anh hwéng tich cwe 1én kha ning tai sinh chdi trye tiép tir cudn
14 non cia giong mia KK3. Khi tién hanh tién nudi ciy trong thoi gian 4 ngay gitip ting kha ning tii sinh cia giong
mia KK3 (dat 47,49%). Méi truong MS + 5 mg/l a-NAA + 1 mg/l Kinetin ¢6 bd sung 30% nuéc dira cho thiy kha

nang tdi sinh cao nhit (52,95%) va dat trung binh 52,33 chdi/l g cudn la non.

Tir khéa: cudn la non, KK3, mia, mgt bwdrc, tai sinh trwe tiep.

Chi sé phén loai: 4.6

1. Dt van de

Cay mia (Saccharum officinarum L.) thudc
chi  Saccharum, ho Gramineae, l6p mdot Ia mam
(Monocotyledneac), nganh thue vat hat kin (Magnoliophyta)
[1]. Pay la thanh vién duy nhét cia ho Poaceae [2]. Cac
gidng mia thwong mai ngay nay la con lai gitra Saccharum
officinarum L. (chiém 80-90% hé gen) va Saccharum
spontaneum L. (chiém 10-20% hé gen) [3]. Cay mia c6 dic
tinh di truyén dac biét 1a tinh di hop tir cao, phtt hop nhat voi
khi hau nong 4m [4].

Hién nay, c6 khoang 110 quoc gia san xuat duong tr
mia hodc cu cai dudng va 8 qubc gia san xuit duong tir
mia va cu cdi duong. Mia cung cap nguyén li¢u cho khoang
70% san lugng dudng toan cau, ngoai ra con cung cip cac
nguyén li€u cho nganh céng nghiép san xuat ruou, acid
acetic, ethanol, butanol, gidy, van ép... [5-10]. Nhing loi
thé vé ethanol cua cdy mia di voi moi truong da thay thé
cac nguyén liéu hoa thach, xang... gilip can bang ning
luong trong thoi dai ngay cang khan hiém hién nay [11].

Cho dén nay, phuong phap nhén gidng mia truyen thong
(nhu gidm hom) van dang dugc sir dung pho bién nhung
c6 nhugc dlem 1a sy lay nhiém siu bénh qua cac thé heé,
thoai hoa gidng theo thoi gian, khong dong déu vé san pham
thuong mai... da lam cho phuong phép nay khong con phu
hop. Nghién ctru tai sinh in vitro cady mia da dugc cac nha
khoa hoc nghién ctru. Nguyén liéu thyc vat sir dung de nuoi
cdy in vitro v6i ngudn miu rt da dang nhu: manh cét cudn
14 non [2, 12], phan doan hoa non [13], chdi dinh va nach

*Email: phanthithuhien@hpu?2.edu.vn
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[14], hat [15]. Hé thdng tai sinh mia in vitro d3 dugc nghién
ctru trén nhidu giéng mia, chu yéu sir dung dé tai sinh ciy
chuyén gen, mot pha‘“m khac nhim muc dich nhén giéng
cung cép cho thi trudng.

Tuy nhién, viéc nudi cdy véi thoi gian cang lau cang
xuét hién nhiéu bién di soma, anh huéng t6i kha ning song
sot cua cdy mia khi ra vuon wom. Pé han ché hién tuong
nay, ching t6i tién hanh nghién ctru qua trinh tai sinh mot
budc tir cudn 1a non gidéng mia KK3 nham rit ngén thoi gian
nudi cdy trong dng nghiém, gitip han ché t6i da cac bién di
soma xay ra trong qué trinh nudi cay.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Cuén 14 non cua giéng mia KK3 4-6 thang tudi trong
tai Vuon thuc nghiém Khoa Sinh - K¥ thuat Nong nghiép,
Truong Pai hoc Su pham Ha Noi 2 dugc cung cép badi Vién
Nghién ctru Mia duong (Vién Khoa hoc Nong nghiép Viét
Nam).

2.2. Phwong phap nghién ciru

Nghién cieu kha ndng tdi sinh choi true tiép tir cudn la
non: Ciy mia 4-6 thang tu6i giong KK3 khoe manh dugc
thu thdp ¢ Vuon thuc nghiém Khoa Sinh - Ky thuat Nong
nghiép, Truong Pai hoc Su pham Ha Noi 2. Thu mau ngon
mia va lau bang con 70%. Lan luot boc bo cac 16p be 1a bén
ngoai, phan cudn 14 non tring ndn dugc dua vao thi nghiém.
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Bang 1. Thanh phan méi trwedng tai sinh chéi trwe tiép tir cudén

Research on the one-step regeneration of 1anon.

sugarcane in KK3 variety
(Saccharum officinarum L.) in vitro

Thi Thu Hien Phan”

Faculty of Biology - Agricultural Engineering, Hanoi Pedagogical University 2,
32 Nguyen Van Linh Street, Xuan Hoa Ward, Phuc Yen Town, Vinh Phuc Province, Vietnam

Received 8 November 2021; revised 14 December 2021; accepted 20 December 2021
Abstract:

The research has successfully created the formula for
direct regeneration medium of sugarcane variety KK3. In
detail, the most suitable medium for direct regeneration
from young leaf rolls of sugarcane variety KK3 was RE2
(MS + 5 mg/l a-NAA + 1 mg/l Kinetin), the regeneration
rate was 25.27%, the number of shoots formed/1.0 g of
young leaf rolls reached 11.56 shoots. The study showed
that the position of the young leaf rolls cuttings suitable
for direct regeneration was the cuttings located from 2-6
cm away from the growth apex. The shoot regeneration
rate reached 25.40%, the regenerating samples were
25.40%, good yield, and a high rate of multiple shoot
formation. When using plant cuttings with a thickness of
1 cm, the highest regeneration rate was 25.58%, and the
ability to form multiple shoots was high. Pre-cultivation
time had a positive effect on the ability to regenerate
shoots directly from young leaf coils of sugarcane variety
KK3. When conducting pre-cultivation in four days will
help increase the regeneration ability of the sugarcane
variety, reaching 47.49%. MS medium + 5 mg/l a-NAA
+ 1 mg/l Kinetin supplemented with 30% coconut
water showed the highest regeneration ability, reaching
52.95%, number of shoots reaching 52.33 shoots/1 g of
young leaf rolls.

Keywords: direct regeneration, KK3, one step, Saccharum
officinarum L., young leaf rolls.

Classification number: 4.6

Cit cudn 14 non (c6 chiéu dai khoang 9 cm tinh tir dinh sinh
truong) thanh nhiéu manh cit thuc vat, c6 dudng kinh 1 cm.
Dit cac manh cit thuc vat 1én dia petri chita méi trudng MS
c¢6 bd sung a-NAA 5 mg/l va Kinetin 0,5 mg/l (RE1) [4].
Céc cong thtre thi nghiém khac (RE2, RE3, RE4) duogc tang
ndéng d6 a-NAA va Kinetin 1én 10 va 1 mg/I (bang 1). Sau 4
tuan, thong ké s6 chdi hinh thanh.
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Céng thie  Thanh phin méi trudng

bC MS

REI MS + 5 mg/l a-NAA + 0,5 mg/l Kinetin
RE2 MS + 5 mg/l a-NAA + 1 mg/l Kinetin
RE3 MS + 10 mg/l a-NAA + 0,5 mg/l Kinetin
RE4 MS + 10 mg/l a-NAA + 1 mg/l Kinetin

Nghién ciru anh hwéng ciia nguyén liéu vao mau dén kha
nang tdi sinh truec tiép cia giong mia KK3: Dé khao sat kha
nang tai sinh tryc tiép, chung t6i tién hanh sir dung 3 mau
khac nhau (dinh sinh truong, chdi nach va manh cit cudn 1a
non) dat trén moi truong tai sinh truc tiép. Sau 4 tudn nudi
ciy thong ké sb chdi hinh thanh.

Nghién cieu anh hwéng ciia vi tri lat cdt dén kha nang tdi
sinh ctia giong mia KK3: Nghién ctru anh huéng cua vi tri
14t cit cudn 14 non dén kha nang tai sinh béng viéc dat trén
moi truong tai sinh da tdi uvu cac manh cit thuée 3 nhom
nhu sau: OP1 cach dinh sinh trudng 1 cm; OP2: cach dinh
sinh trudng 2-6 cm; OP3: cach dinh sinh trudng 7-10 cm.
Két qua thi nghiém dugc thong ké sau 4 tuan nudi cay.

Nghién ciru anh hwéng ciia dg day mau cdy 1én khd nang
tdi sinh cua giong mia KK3: St dung cudn 14 non cua giéng
mia KK3 cat thanh nhimg manh cit c6 d6 day lan luot 1a 1,
2,3 va 4 cm dit 1én moi trudng tai sinh ti wu. Két qua dugc
thong ké sau 4 tuan nghién ctru.

Nghién ciru danh huong ciia thoi gian tién nudi cdy dén
kha nang tdi sinh cua giéng mia KK3: Dé nang cao hiéu
suat tai sinh, chung toi tién hanh khao sat anh huong ciia
thoi gian tién nudi cdy dén kha nang tai sinh cta giéng mia
KK3 (trong 2, 4 va 6 ngay) trén mdi trudng tai sinh ti wu.
Sau 4 tudn nudi cdy thong ké kha ning tai sinh cua giéng
mia KK3.

Nghién cieu anh hwéng ciia nong dg nude dira lén kha
ndng tdi sinh ciia giong mia KK3: Tién hanh nghién ctru anh
huong ciia ndng d6 nude dira trén 5 cong thie thi nghiém
dugc bd tri theo bang 2. Sau 4 tuan nudi cy thong ké ty 1&
tai sinh.

Bang 2. Mdi trivong téi sinh mét buérc giéng mia KK3 bé sung
nwéce dira véi nong do khac nhau.

Cong thirc Thanh phin méi truong

bC MS

CCl MS + 5 mg/l a-NAA + 1 mg/l Kinetin + 10% nudc dira

CcC2 MS + 5 mg/l a-NAA + 1 mg/l Kinetin + 20% nudc dira

CC3 MS + 5 mg/l a-NAA + 1 mg/l Kinetin + 30% nudc dira

CC4 MS + 5 mg/l a-NAA + 1 mg/l Kinetin + 40% nudc dira
n



3. Két qua va ban luan

3.1. Anh huwéng ciia néng dp o-NAA va Kinetin dén sw
tdi sinh truc tiép cua giong mia KK3

Phuong phép tai sinh truc tiép chdi mia khong qua giai
doan phdi soma gitp rat ngan thoi gian nudi cay, tao ra
dugc mot lwgng chdi nhat dinh trong thoi gian ngan trén
moi truong MS cai bién c6 bd sung a-NAA va Kinetin [4].
Su hinh thanh ch6i dugc ghi nhan sau 4 tuan nudi cay duoc
the hién 6 hinh 1 va 2.

30
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Hinh 1. Ty lé tai sinh trwc tiép tir cudn la non cla giéng mia
KK3 trén méi trwong khac nhau.

Két qua hinh 1 cho thay, trén moi truong MS (d6i ching)
khéng c6 su phat sinh chdi truc tiép tir cudn 14 non. Trén
mbi truong RE1, RE3 ty 18 tai sinh chdi dat lan luogt 1a 16,25
va 12,67%. Ty 18 tai sinh dat thap nhat (10,25%) trén moi
truong RE4. Mo6i truong thich hop nhét cho viéc tai sinh
tryc tiép tir cudn 1a non gidng mia KK3 1a RE2, ty 1¢ tai sinh
dat 25,27%. Két qua s6 chdi/l g cudn 1a non cho théy, trén
moi truong RE1 s6 chdi thu dugc dat 8,67, RE3 1a 6,12,
RE4 ¢6 s6 choi thu dugc thap nhit (4,67). Méi truong thich
hop nhét cho viéc tai sinh truc tiép tur cudn 1a non 1a RE2, ty
16 tai sinh dat 11,56 chdi/g cudn 14 non (hinh 2). Két qua thu
duoc cho thay, dé tai sinh chdi chung t6i da sir dung gép doi
luong Kinetin so vdi cong thirc cua R. Gill va cs (2006) [4].
Tuy nhién, ty I¢ tai sinh ching t6i thu dugc chi tuong duong
v6i két qua cua R. Gill va cs (2006) [4]. Nguyen nhan hién
tuong nay do ban chit di truyén mdi glong mia khac nhau,
dan dén kha ning tai sinh cta cic gidng mia trén cac moi
truong thu dugce khac nhau.
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Hinh 2. Sé chai tai sinh tlr cudn la trén moéi trwong tai sinh trwc
tiep giong mia KK3.
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3.2. Anh hwong cia cic nguyén ligu khic nhau dén kha
néng tdi sinh choi truc tiép

Pé tién hanh khao sat kha ndng tai sinh chdi tryc tip trén cac
nguyén lidu khac nhau, chung toi st dung cac mau cfiy thyc vat
khéc nhau dit trén méi truong RE2. Sau 4 tuan thong ké sb mau
tai sinh (bang 3).

Bang 3. Anh hwéng ctia nguyén liéu thwe vat dén ty 18 tai sinh
chéi trwc tiép giébng mia KK3.

Nguyén li¢u thue vat Ty 1€ tai sinh (%)
Dinh sinh trudng 6,06°+£0,18

Chdi bén 9,58+0,36

Minh cét cuén 14 25,27%+0,47
LSD,,, 26

CV (%) 0,72

Cac chir cai (>°) thé hién sy sai khac gitra cac cong thirc nghién ciru
c6 y nghia thong ké véi a=0,05.

Két qua bang 3 cho thdy, khi str dung ngudn mau thyc vat
khac nhau dat trén moi truong tai sinh MS + 5 mg/l a-NAA
+ 1 mg/l Kinetin, ty 18 tai sinh thip nhét thu dugc ¢ mau cay
1a dinh sinh truéng (6,06%). Trén moi trudng nay, choi bén
dat ty 1¢ tai sinh cao hon (9,58%). Manh cét cudn 14 non dat
ty 1€ tai sinh cao nhat (25,27%). Co hién tuong nay do nhing
manh cit thuc vat gan dinh sinh trudng cua cdy mia tiét ra mot
lugng 16n phenolic gay doc cho mau cay lam dnh huong dén
kha ning tai sinh mau. Hién tugng ndy ciling di dugc ghi nhan
trong nghién ctru cua R. Kaur va cs (2016) [2].

Nhu vy, trén méi truong MS + 5 mg/l a-NAA + 1 mg/l
Kinetin, manh cit cudn 14 non cua gidng mia KK3 cho ty 18
tai sinh cao nht trong cac vat liéu st dung dé nuoéi cdy (dat
25,27%).

3.3. Anhhwéng ciiavitrildtcatdénkhandngtdisinhciiaméau

Vi tri 1at cit cta cudn 14 non ciing anh huong dén kha ning
tai sinh cia mau ¢ gidng mia KK3. Cac manh cat cudn 14 non
thugc nhom OP1 (cach dinh sinh truong 1 cm), OP2 (cach
dinh sinh trudong 2-6 cm) va OP3 (cach dinh sinh trudng 7-10
cm) cua giéng mia KK3 dugc dat trén moi trudng tai sinh chdi
tryc tiép MS + 5 mg/l a-NAA + 1 mg/l Kinetin. Két qua duoc
trinh bay ¢ bang 4.

Bang 4. Anh hwéng cia vi tri lat cat mau 1én kha nang tai sinh
truwc tiép gidng mia KK3.

Vi tri ciamiu Ty 1§ tai sinh Dic diém ciia miu

OPI1 9,10°+0,28 Phenolic tiét ra nhidu

0oP2 25,40°+0,69 Tai sinh t6t, ty 18 tao da chdi cao
OP3 16,14°+0,52 Ty 18 tao ré cao

LSD, 1,04

CV (%) 31

Cac ch cai (> °) thé hién sy sai khac gitra cac cong thirc nghién ctru
c6 y nghia thong ké v&i a=0,05.
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Két qua bang 4 va hinh 3 cho théy, vi tri OP2 cho ty 1€ tai
sinh cao nhat (dat 25,40%), OP1 cho ty 1€ tai sinh thap nhat
(dat 9,10%), nguyén nhén do céc mau gan dinh sinh tru'ong
co rat nhiéu chat phenolic thir cép tiét ra trong qua trinh nuoi
cdy, din dén gay doc miu va lam giam ty 1 tai sinh. Khi dat
c4c manh cit & vi tri OP3 cho ty 1 tai sinh chi dat 16,14%,
nhung mau ¢o ty 1€ tao 1& bat dinh cao (bang 4). Hién tugng
nay xay ra do mau gia, nong d6 auxin noi sinh cao dan dén
wu tién hinh thanh tao ré.

Hinh 3. Hiéu qua tai sinh chdi tir cudn la non & cac vi tri khac
nhau. (A) Vi tri OP1; (B) Vi tri OP2.

Nhur vy, vi tri manh cit cudn 1a non phu hop cho tai sinh
truc tiép nhét 1a cac manh cit cach dinh sinh truong 2-6 cm,
ty 18 tai sinh chdi dat 25,40%, mau tai sinh tot, ty 1¢ tao da
chdi cao.

3.4. Anh huéng ciia dp day mdu lén kha ning tdi sinh
ciia giong mia KK3

Do day ciia manh mé ciing 14 yéu t6 anh huong dén kha
nang tai sinh cua gidng mia KK3. Chiing t6i sir dung manh
cit ¢ do day lan luot 1a 1, 2, 3 va 4 cm. Két qua dugc trinh
bay o bang 5.

Bang 5. Anh hwéng ciia dé day manh mé dén kha ning tai
sinh chdi trwc tiép cta gidng mia KK3.

D§ day cia mdnh mé (em) Ty 1€ tdi sinh Kha ning hinh thanh da chéi

1 25,580,78 Tét

2 18,33%+0,72 Trung binh
3 12,17¢+0,94 Trung binh
4 8,87+0,65 ft

LSD, 147

CV (%) 48

Cac chi cai (=" °) thé hién sy sai khac giira cac cong thirc nghién ciru
c6 y nghia thong ké vé&i a=0,05.

Két qua bang 5 cho thy, sir dung manh cat thuc vat c6
d6 day 4 cm cho ty 18 tai sinh thap nhat (dat 8,87%) va kha
nang hinh thanh da chdi thap. Khi st dung manh cét thuc
vat c6 do day giam dan, ty 1é tai sinh ting dan. Cu thé, voi
d6 day 3 va 2 cm, ty I tai sinh dat lan luot 1a 12,17 va
18,33%, kha nang hinh thanh da chdi trung binh. Khi st
dung manh cit thuc vat c6 do day 1 cm, ty 1¢ tai sinh dat cao
nhit (25,58%), kha ning hinh thanh da choi t6t.
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3.5. Anh hwéng ciia thoi gian tién nudi cdy dén khd
nang tdai sinh cua giong mia KK3

Dé nghién ctru thoi gian tién nudi cdy tac dong dén kha
nang tai sinh cia giong mia KK3, ching t6i tién hanh tién
nuodi cay voi thoi gian lan lugt 2, 4 va 6 ngay de khao sat
kha nang tai sinh ctia giong mia KK3. Két qua dugc trinh
0 bang 6.
Bang 6. Anh hwéng cla thoi gian tién nuoi cay dén kha ning
tai sinh cta giéng mia KK3.

Thoi gian tién nudi cdy (ngay) Ty 1 tai sinh (%)
bC 24,265+0,74

2 33,75%+1,08

4 47,49+0,79

6 34,03°+0,60

LSD, 1,55

CV (%) 2,40

Céc chi¥ cai (= °) thé hién sy sai khac gitra cac cong thirc nghién ctru
c6 y nghia théng ké véi a=0,05.

Hinh 4. Cuén la non khi nudi cay 4 ngay (A) va 6 ngay (B).

Két qua bang 6 va hinh 4 cho thdy, khi khong tién hanh tién
nu01 cay (bC), ty I¢ tai sinh dat 24,26%. Khi tién hanh t1en nuoi
cay trude 2 ngay, ty 18 tai sinh dat cao hon (33,75%). Nang so ngay
t1en nudi cay 1én 4 ngay, ty I8¢ tai sinh dat 47,49%. Khi tlen nudi
céy 6 ngay, ty 1¢ tai sinh dat 34,03%. Thoi gian tién nudi céy la mot
cong doan quan trong, trong qua trinh nay phenolic s& duoc tiét ra,
khi duoc chuyén sang méi trudng méi luong chat nay s& tiét ra it
hon, dam bao cho viéc tai sinh d& dang va hidu qué cao hon.

Nhu vay, thoi gian tién nudi cdy anh huong tich cuc 1én kha
ning t4i sinh chdi tryc tiép tir cudn 14 non cia gidng mia KK3. Khi
tién hanh tién nuéi cdy trong thoi gian 4 ngay s& gitp ting kha
nang tai sinh clia giong mia (dat 47,49%).

3.6. Anh hwéng ciia nong @p nwéc diva lén kha ning tdi sinh
clia giong mia KK3

Nude dira la mot dung dich ¢6 y nghia quan trong trong viée
nang cao kha ning tai sinh chdi cua cay. O giong mia KK3, ching
t61 st dung 5 cong thirc méi trudng khac nhau dé khao st nong do
nude dira thich hop. Két qua dugc trinh bay ¢ bang 7.

B



Bang 7. Anh hwéng cia nwéc dira dén kha nang tai sinh choi
cua giong mia KK3.

S6 chdi hinh thanh

Cong thirc Ty taisinh (%) K0 on 14 non)
DC (0% nudc dira) 26,31°41,18 22,33%40,58

CCl (10% nudc dira) 32,51440,81 30,67°42,52

CC2 (20% nudc dira) 46,58°43,22 37,67°+1,15

CC3 (30% nudc dira) 52,95%0,78 52,330,58

CC4 (40% nudc dira) 36,92<£0,72 32,33240,58

LSD, . 3,00 2,40

CV (%) 4,20 3,80

Céc ch () thé hién s sai khac gitra cac cong thirc nghién ctru co
y nghia thong ké véi a=0,05.

Hinh 5. Hién twong téi sinh chdi tir cudn 1a non sau 4 tuan
nuoli cay.

V& ty 1¢ tai sinh choi, két qua bang 7 va hinh 5 cho thay,
trén moi truong ddi chimg, ty 18 tai sinh dat 26,31%, s6 chdi
hinh thanh/1 g cudn 14 non 1a 22,33. Khi su dung moi trudng
tai sinh c6 bd sung 10% nudc dua, ty 1€ tai sinh dat 32,51%, s0
chdi hinh thanh/1 g cudn 14 non 1a 30,67. Khi tang lugng nudc
dira 1én 20%, ty 1¢ tai sinh dat 46,58%, s6 choi hinh thanh/1 g
cudn 14 non dat 37,67. Khi ting nong d6 nudc dira 1én 30%, ty
1¢ tai sinh dat cao nhat 52,95%, s6 chdi hinh thanh/1 g cudn 14
non dat 52,33. Tuy nhién, khi tang néng d6 nudc dira 1én 40%,
ty 18 tai sinh giam, chi dat 36,92%, s choi hinh thanh dat 32,33
chdi/1 g cudn 14 non.

Nhu véy, méi truong MS + 5 mg/l a-NAA + 1 mg/l Kinetin
¢6 bo sung 30% nude dura cho thay kha nang tai sinh cao nhat
(dat 52,95%), so choi dat 52,33 chdi/l g cudn 1a non.

4. Két luan

Nghién ciru da thiét lﬁp thanh cong cong thic moi truong
tai sinh tryc tlep cua giong mia KK3. Theo do, moi truong
thich hop nhat cho viéc tai sinh tryc tiép tir cudn 14 non giéng
mia KK3 1a RE2 (MS + 5 mg/l a-NAA + 1 mg/l Kinetin), ty
16 tai sinh dat 25,27%, s6 chdi hinh thanh/1 g cudn 14 non dat
11,56 choi.

Trong tit ca cic miu dem nudi cdy, manh cit cudn 1a non
14 miu cdy cho thiy kha ning tai sinh cao nhat voi ty 1¢ tai
sinh dat 25,27%. Két qua nghién ctru cho thay, vi tri manh cit
cudn 1a non pht hop cho tai sinh truc tiép nhat 1a cic manh cat
thudc vi tri cach dinh sinh trudng 2-6 cm, ty 1¢ tai sinh chdi dat
25,40%, mAu tai sinh tot, ty 1€ tao da chdi cao.
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Khi sur dung manh ¢t thyc vat ¢6 do day 1 cm, ty 1¢ tai sinh
dat cao nhat 25,58%, kha nang hinh thanh da choi cao.

Thoi gian tién nudi cay anh huong tich cyc 1én kha nang tai
sinh chi tryc tiép tir cudn 14 non ciia gidng mia KK3. Khi tién
hanh tién nuoi céy trong thoi gian 4 ngady s€ giup gia tang kha
ning phat sinh chdi (47,49%).

Moi truong MS + 5 mg/l a-NAA + 1 mg/l Kinetin ¢ bo
sung 30% nudc dira cho thiy kha ning tii sinh cao nhat, dat
52,95%, s6 chdi dat 52,33 chdi/1 g cudn 14 non.

LO1 CAM ON

Nghién ctru duoc thyc hién tir ngudn kinh phi cua dé tai
"Nghién clru tao cay mia khang bo hung st dung cong ngh¢ gen"
(ma s0 C.2020-SP2-04). Tac gid xin chan thanh cam on.
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Dinh gi4 dat dai phuc vu quy hoach phat trién bén vimg mot so ciy cong nghiép
[au nam chu lyc vung Tay Nguyén

Nguyén Thi Thuy’, Hoang Thi Huyén Ngoc'", Nguyén Manh Ha"2 Nguyén Thanh Binh',
Nguyén Ngoc Thing', Nguyén Céng Long', Hoang Quoc Nam!

Wién Bia Iy, Vién Han lam KH&CN Viét Nam, 18 Hodng Quéc Viét, phuong Nghia D6, qudn Cau Gidy, Ha Ngi, Viét Nam
’Hoc vién KH&CN, Vién Han lam KH&CN Viét Nam, 18 Hodang Quo”'c Viét, phuong Nghia Do, qudn Cau G[dry, Ha Néi, Viét Nam

Ngay nhédn bai 25/8/2021; ngay chuyén phan bién 30/8/2021; ngay phan bién 29/9/2021; ngay chip nhan ding 4/10/2021
Tom tat:

Tay Nguyén la ving séan xXuit nong nghlep 16n cla Vlet Nam véi cdc nong san chii lye nhu ca phé, h tiéu, cao su. Tuy nhién, phat
trién nong nghlep clia vung dang phai d6i mit véi nhidu thach thirc tir chinh sur phat trlen 0 at cac cdy cong nghiép nay Dic biét,
sur suy gidm cac nguon tai nguyén tu nhién (dat, nuér, rirng) do khai thac qua mirc aé mé rong dién tich san Xuat va sur gia tang
cac tac dong tiéu cwe do bién ddi khi héu (BDKH) da va dang tac dong manh t6i san Xuét nong nghiép. Do do, danh gia thich hop
dat dai nham ra soat, diéu chinh, 6n dinh dién tich cac ving chuyén canh theo cac lgi thé ty nhién dic thii va thich ing v6i BDKH
dwoc cho 1 cach tiép can kha thi dé giai quyét van dé nay. Nghién ciru dwore thye hién nhim xéc dinh nhiing ving dat trong thich
hgp cho nhom céy cong nghiép chi lyc (ca phé, hd tiéu, cao su) & vung Tay Nguyén. Mo hinh tich hgp ALES (Automated land
evaluation system) - GIS (hé thong thong tin dia ly) véi 13 chi tiéu da dwgc sir dung de danh gia thich ho’p dat dai cho cac loai cay
trong duéi khia canh sinh thai va méi truomg. Keét qua cho thay, dién tich dat cap rit thich hgp (S1) va thich hep (S2) dbi voi ciy
ca phé voi chiém 23 +1%, ca pheé ché 4,4%, hd tiéu 29,3%, cao su 18,5% dién tich dat ty nhién (DTPTN) toan viing. Ket qua danh
gia gop phan cung cp co s khoa hoc dé dinh hwéng sir dung dat (LUT) dén nim 2030 phuc vu quy hoach phat trién bén viing
viing TAy Nguyén, trong dé dién tich dét trong ca phé 6n dinh con 432.775,9 ha (ca phé vdi 369.357,6 ha, ca phé ché 63.418,3 ha),

dit trong ho tiéu 80.589,5 ha va cao su la 247.621,0 ha.

Tir khéa: ALES, ciy cong nghiép 1au nim, danh gia dit dai, GIS, sir dung dét.

Chi 56 phin logi: 4.7

1. Dt van de

Phit trién cdy cong nghiép lau nam la thé manh ctia néng nghiép
Tay Nguyén dé phuc vu nhu cu nguyén liéu cho cong nghiép ché
bién va xuat khau. Trong d6, ca phé, ho tiéu va cao su 1a 3 cdy cong
nghiép lau ndm chu lyc c6 dién tich 16n nhit vung (952.985 ha,
chiém 66,9% dién tich cdy lau nam). Véi dién tich dét trong ca phé
chiém 92,3%, ho tiéu 63,5% va cao su 25,4% dién tich cia ca nudc,
Tay Nguyén hién la ving chuyén canh ca phé va h tiéu 16n nhit
nudc, vung cao su 1on tht hai sau Dong Nam B9 [1, 2]. Tinh trong
30 nam (1990-2019), dién tich dit trdng nhom cdy cong nghiép thé
manh nay ciia ving da ting gip hon 4 lan (twong tmg 723.085 ha)
[1, 3]. Tuy nhién, viéc lién tuc mo rong dién tich dét trong nhom cay
cong nghiép nay da va dang dan dén nhiéu hé luy nghiém trong cho
pht trién nong nghiép bén ving ¢ Tay Nguyén nhu: gia tang tinh
trang chuyén doi va xam lan dat rimg trai phép dé mo rong dién tich
canh tdc, gia tang cdc qua trinh thodi hoa dét (x6i mon, rira tréi, suy
giam d0 phi...) do trong trén nhimg ving dat khong thich hop (N),
suy giam nguon nudc mat va ngam... [3-6]. Dong thoi, trong nhiing
ndm gan dy, BPKH da lam cho khi hau & Tay Nguyén dién bién
ngay cang phurc tap va gay ra nhidu tac dong bat loi ddi véi san xudt
ndng nghiép nhu: quy luat phan bd mua bj thay doi, thién tai, dac biét
1a han han xay ra ngay cang thudng xuyén, nghlem trong hon ca vé
quy m va cuong dg [7]. Thuc tién trén cho thiy, giai phép hang dau
dé phét trién bén _viing nhom cdy cong nghiép (ca phe, ho tiéu, cao
su) ctia viing la can nhanh chéng ra soét, diéu chinh quy hoach LUT

“Tac gia lién h¢: Email: ngoc.hoanghuyen@gmail.com
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san xudt nhom cdy trdng ndy theo hudng phén bd cc ving san xuét
nong nghiép vdi loi the dac thu (dét, nudc, khi hau), trén nguyén tac
khai thac hi¢u qua, beén viing cac lgi the do va thich img véi BDKH.

Danh gia dat dai 1a phan cdt 161, cung cip co s6 khoa hoc cho viée
lap quy hoach LUT [8, 9]. Hién nay, khung hudng dan danh gia dat
dai ciia FAO duoc van dung va chap nhan la phuong phap tot nhit dé
danh gi4 dit dai ¢ Viét Nam cling nhu nhiéu quoc gia khdc trén thé
gidi [10-12]. Vé mit ky thuat, da c6 nhiéu phan mém dugc st dung
dé danh gia mic do thich hop dat dai dbi voi cac loai LUT duya trén
khung hudng dan ciia T6 chire Luong thuc va Nong nghiép cia Lién
hgp quoc (FAO) [12, 13]. Trong do, ALES 1a mot trong nhitng phin
mém di duoc sir dung rong réi trén toan thé gioi ciing nhu ¢ Viét
Nam [14]. Do ALES chi xur Iy céc dit ligu thudc tinh nén thuong duge
tich hop v6i GIS dé thyc hién nhimg phén tich vé khong gian va bicu
dién cac ban do trong qué trinh danh gia dat dai [10, 11, 13].

Bii b4o mé ta viéc danh gia mirc do thich hop hop dét dai va dé
xuét dinh huéng LUT phuc vu quy hoach phat trién bén vimg cho
nhom cy cong nghiép lau nam chi luc 1a ca phé, hd tiéu va cao su &
ving Tay Nguyén bang m hinh tich hop ALES-GIS.

2. Co sd dir liéu va phueng phap nghién ciu

2.1. Co so di li¢u

B6 dir liéu dé danh gia dit dai bao gdm céc dit liéu khong gian
dia 1y va thong tin mo ta. Tong cong co 5 nhom dic diém dat dai
(LC) va chat luong dat dai (LQ) dugc chon 1am 16p du vao cho qua

[£]
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Abstract:

The Central Highlands is a major agricultural production
region of Vietnam with essential agricultural products such
as coffee, pepper, and rubber. However, the agricultural
development of the region is currently facing many
challenges from the massive development of these industrial
crops. The cause is the decline of natural resources (land,
water, forest) due to over-exploitation to expand production
area and the increase in negative impacts of climate change
on agricultural cultivation. Therefore, land suitability
assessment to monitor, adjust and stabilize the specialized
farming areas according to specific natural advantages and
adapt to climate change is considered as a feasible approach
to solve these problems. This study was carried out to
identify suitable planting areas for essential industrial
crops (coffee, pepper, rubber) in the Central Highlands.
ALES-GIS integrated model with 13 criteria was used to
assess the suitability of land for crops in terms of ecology
and environment. The study results showed that the very
suitable area (S1) and moderately suitable area (S2) of coffea
robusta accounted for 23.7%, coffea arabica accounted
for 4.4%, pepper accounted for 29.3%, rubber accounted
for 18.5% of the whole region land area. The assessment
results have contributed to providing a scientific basis for
orienting land use to 2030 for sustainable development in
the Central Highlands, in which the coffee area is 432,775.9
ha (369,357.6 ha for coffea robusta and 63,418.2 ha for
coffea arabica), pepper cultivation is 80,589.5 ha, and
rubber plantation is 247,621.0 ha.

Keywords: ALES, GIS, land evaluation, land use, perennial
industrial crop.

Classification number: 4.7
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trinh x4c dinh mirc d¢ thich hop dét dai ddi véi cac cdy ca phé voi, ca
phé ché, ho tiéu va cao su vung Tay Nguyén nhu sau:

Dit ligu dit: Céc thong s6 vé loai dét, d6 ddy tang dat va thanh
phan co gidi dugce chit tach tir ban d6 dat vung Tay Nguyén ty 1¢
1/250.000 theo h¢ thong phan loai phat sinh dat ciia Viét Nam nidm
2005.

Dit liéu dia hinh: Céc thong sb vé do ddc va do cao tuyét doi
dugc chiét tach tir mo hinh s6 do cao ASTER, d¢ phan giai 30 m.

Dit liéu khi hdu: Cac thong s vé nhiét do (trung binh ndm, cao
nhét trung binh ndm), lugng mua (trung binh nam, trung binh thoi
ky phan hod mim hoa - thang 1 va 2) va s6 thang han duoc xac lap
boi Phong Pia 1y Khi hau - Vién Dia Iy ndm 2019 dya trén chudi $0
liéu quan tric tai 16 tram khi tuong thudc khu vye Ty Nguyén va
20 tram lan can Tay Nguyén; s6 li¢u mua cta 30 tram thuy van va do
mua thude khu vuc Tay Nguyén trong thoi gian 40 nam (1980-2019).

Dit liéu thuy van va ché dj mide: Thong sb vé nguy co ngip
lut duogc chiét tich tir ban do nguy co ngap lut do mua [ ving Tay
Nguyén ty 1€ 1/250.000; thong so vé ché do tudi dugc thanh lap tir
ban d6 mang ludi thuy van va dia chét thuy van ving Tdy Nguyén
cung ty 1¢ 1/250.000 [6].

Dir ligu m6i truong: Thong sb v& muc d6 x6i mon dat hién tai
dugc tinh toan tir cac dit liéu dau vao dén nim 2019, dya trén ban do
x6i mon dat hi¢n tai ving Tay Nguyén ty 1¢ 1/250.000 thanh 13p theo
phuong trinh mat dat pho dung (USLE) cua Wischmeier va Smith
(2015) [5]. Céc 16p ban dd chi sb dugc cap nhap gid tri trong phuong
trinh tinh toan x6i mon gom R, LS, C va P.

Ngodi ra, nghién ciru d sir dung hién trang dét trong cdy ca phé,
ho tiéu va cao su ciia ban do LUT san xuat nong nghiép ving Tay
Nguyén ty 1¢ 1/250.000 (dugc thanh 18p tir anh v¢ tinh Landsat 8 OLI
nam 2019).

2.2. Phwong phdp

Nghién ciru sir dung phwong phap danh gia dat dai theo hudng dan
ciia FAO trén nén tang céc phan mém ALES va GIS, tuy nhién gi6i
han trong dénh gid thich hop dudi khia canh sinh thai nong nghiép va
moi truong Phan mém ALES duoc sir dung la phlen ban 4.65 dugc

cai dat va chay trén Window 7 (32 bit), cac phan mém GIS 1a Mapinfo
12.0 va ArcGIS 10.2. Céac budc tién hanh duoc thé hién ¢ hinh 1.

Xac dinh LUR H !
cta LUTs i Thiétiap vamo ta |

' LURs va LCs N
: ¥ :

i Xay dung cay quyét | i
| 1 dinh ctia LUTs H
(" eis .
: prry ‘ " :
[ Banadvonv [ Nnap dolieutums |
; a4t dai (LMU) i va LCs tir xBase |
D@ ligu khi hau ' | '

il (lvong mua, nhiét @6, khé han) || . :
' ' i ALES '
[ Delieu thuy van va ché o nuoce ! danh gia :
[ (nguy co ngap Iut, ol ché do tudi) ' | |
' DU liéu méi truomg ; ' [ Keét qua phan 16p thich |
' (mirc d6 x6i mon dét hién tai) } hop (S1,52,S3,N) 1

LUTs
(ca phé, hd tiéu, cao su)

CSDL GIS

D@ ligu dat
(loai dét, ting day, TPCG)

i D@ ligu dia hinh
' (d6 déc, d6 cao tuyet déi)

Hinh 1. Quy trinh danh gia dat dai nhém cay cong nghiép lau
nam vung Tay Nguyén. LUTs: cac loai st dung dét dai; TPCG: thanh
phan co gi¢i; LUR: yéu cau st dung dat dai; LMU: ban dd don vi dat
dai; LCs: cac dac diém dat dai; LQs: chét lwong dat dai.

16



Khoa hoc Néng nghiép | Cac linh vuc khac clia khoa hoc néng nghiép

Budc 1: Xéac dinh ving danh gid va LUT, thu thap co s¢
dir liéu GIS vé LC va LQ, gdm cac dir liéu vé dét, dia hinh,
khi hau, thuy van, ché d6 nudc va moi truong.

Budre 2: Xac dinh yéu cau LUR cua LUT.

Burée 3: Phan cap va xdy dung cac 16p ban do thude tinh
dat dai LCs va LQs (loai dat, ting day, thanh phan co gidi,
d6 ddc, lugng mua, x6i mon dat...). Chong xép cac 16p ban
d6 thudc tinh dé xay dung LMU.

Buée 4: Trong ALES, thiét 1ap LURs va md ta LCs, LQs
tuong g voi thude tinh cua LUT va LMU. Xay dung cay
quyét dinh cho LURs ciia LUTS.

Budce 5: Nhap dir liéu LMUs va gia tri LCs, LQs tu
xBase vao ALES. ALES tinh toan thich hgp cho cac LMU.
Két qua dugc hién thi dudi dang cac 16p thich hop.

Buée 6: Xuat két qua danh gia tir ALES trong cac truong
dir liéu LMU sang GIS va thanh 1ap ban d6 danh gia thich
hop dit dai, tinh toan dién tich cac cip thich hop cua timg
LUT.

Buée 7: Chong xép cac ban d6 phan hang thich hop dat
dai véi ban db hién trang LUT san xuat nong nghiép, két
hop phan tich cac quy hoach va ké hoach c6 lién quan cua
ving, dé xuét dinh huéng LUT cho céac khu vye.

3. Két qua va ban luan

3.1. Yéu cdu sinh thdi ciia cdy ca phé, ho tiéu va cao su
viung Tdy Nguyén

Céc chi tiéu danh gid muc d¢ thich hop dét dai duoc lua
chon va phén cap dua trén yéu cau sinh thai ciia cac loai cdy
tréng. Céc yéu clu nay dugc xac dinh theo tai liéu cia C.
Sys va cs (1993) [15], dugc cap nhat tir cac két qua nghién
ctru ¢6 lién quan [3, 11, 16], diéu chinh phu hop véi diéu
kién ty nhién va tac dong cia BDKH dén san xuit nong
nghiép (lwong mua, nhiét do, ngap lut va kho han) trong
giai doan 1980-2019 ¢ khu vuc nghién ctru. Téng hop 13
chi tiéu thudc 5 tiéu chi va phan cap cho danh gia thich hop
dat dai ddi véi cac cdy ca phé vdi, ca phé che, ho tiéu va cao
su ¢ vung Tay Nguyén (bang 1).

Trong d6: tiéu chi dat (loai dt, ting day dét, thanh phan
co gidi) dugce lya chon dé danh gia su phu hop vé kha nang
sinh truong, kha ning giit va cung cép khong khi, nudc va
céc chat dinh dudng cta dit.

Tiéu chi dja hinh (46 dbc, d6 cao tuyét d6i) danh gia sy
phu hop vé kha nang tiép can dia hinh, kha nang quan ly
va muc d phat trién cta cac cong trinh co s¢ ha ting nong
nghiép.
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Bang 1. Chi tiéu danh gia thich hop dat dai déi véi cay ca phé
véi, ca phé ché, hé tiéu va cao su viing Tay Nguyén.

Mire df thich hgp/han ché

LUTs Chi tiéu Rét thich hop ~ Thich hgp It thich hgp Khéng thich hop
(&) (52) (53) )
Dit
S
Do day ting dét (cm) >100 = 50-100 <50
Thanh phan co giéi c,d b = S
Dia hinh
D§ déc () 0-8 8-15 15-25 >25
D) cao tuyét déi (m) 300-800 800-1.000 1.000-1.200, <300  >1.200
Khi hgu
Ciyca  Luong mua TBN (mm) >1.600-2.400  1.200-1.600, >2.400 <1.200
hé voi L ‘mua trung binh thai
" k; (;}:?n - ll’\oé (m(m} &0 >E0
Nhiét do cao nhit TBN (°C)  >26 24-26 22-24 <22
Nhiét 4 TBN (°C) >22 20-22 18-20 <18
S6 thang han <3 3-4 4-5 =5
Thuy vin va ché dp nuwée
Dicu kién tudi 12 11 - 13
Nguy co ngdp lut F2 5 5 F1
Mai trwomg
Mirc d6 x6i mon dat hién tai  E1 E2 E3 E4
Dit
e e
Do day tang dat (cm) >100 - 50 - 100 <50
Thanh phan co gioi c,d b - -
Dia hinh
Po dée (°) 0-8 8-15 15-25 >25
D3 cao tuyét déi (m) 900-1.500 800-900 gﬂﬁ; SOO* 1500- 600, >2.000
v Khi hiu
pfz o Lugng mua TBN (mm) 1.200-2000 igggjéggv >2.400
ey 000
Nhiét dg cao nhat TBN (°C)  22-28 28-30,20-22 30-32, 18-20 >32,<18
Nhiét d6 TBN (°C) 16-22 22-24 24-26 =26
S6 thang han <4 4-5 >5-6 -
Thuy vin va ché dp niwée
Dicu kién tudi V] 1 - 3
Nguy co ngip lut F2 - - F1
Mai truomg
Mirc d6 x6i mon dat hién tai  El E2 E3 E4
Dat
Lo dit Fk, Fu, Ru, Rk ;(qu: Fd, Fs, Fe, gl:.F I;c. Pf, Py, B, ;gst };{l;liyJiEXk, Hk,
D6 day tang dét (cm) >100 50-100 <50 >
Thanh phén co gi6i ¢, d b =
Dia hinh
D§ déc () 0-8 8-15 15-25 >25
D) cao tuyét déi (m) <800 800-1.000 1.000-1.200 >1.200
cay Khi hgu
hétiéu  Lugng mua TBN (mm) >1.600 1.200-1.600 = <1.200
Nhiét o TBN (°C) >22 20-22 18-20 <18
S6 thang han <3 3-4 4-5 >5
Thuy van va ché dp nuwéc
Diéu kién tudi 12 11 = 3
Nguy co ngap lut F2 - = Fl
Mi truomg
Muc do x6i mon déthién tai_ El E2 E3 E4
Dit
D6 day tang dét (cm) >100 = 50-100 <50
Thanh phan co gioi c,d b - -
Dia hinh
P dée () 0-8 8-15 15-25 >25
D cao tuyét dbi (m) <600 600-700 700-800 >800
Céy cao su Khi hdu
Luong mua TBN (mm) >1.600 1.200-1.600 = <1.200
Nhiét 46 TBN (°C) >22 20-22 18-20 <18
Nhiét d cao nhit TBN (“C)  >26 24-26 22-24 <22
S6 thang han <3 3-4 4-5 =5
Thuy van va ché dp nuwéc
Nguy co ngap lut F2 = = F1
Mai truwomg
Mirc d6 x6i mon dét hién tai  E1 E2 E3 E4

TBN: trung binh nam; b: nhe; c: trung binh; d: nang; 11: twdi nwdc mat thuan loi; 12: tuoi nudc
ngam thuan loi; I3: dwa vao nudc mua; F1: vung €6 nguy co ngap lut; F2: viing khong ¢6 nguy co
ngép; E1: khong hodc x6i mon nhe (luong dAt mat <5 tan/ha/nam) E2: x6i mon trung binh (lugng
dat mat 5-10 tan/ha/nam); E3: x6i mon manh (lugng dAt mat 10-50 tan/ha/nam); E4: x6i mon rét
manh (lugng d&t méat >50 tAn/ha/ndm); S3: it thich hop. Fk: d4t nau dé trén da macma bazo' va
trung tinh, Fu: d4t nau vang trén d& macma bazo va trung tinh, Fd: d4t d6 vang trén d4 macma
bazo va trung tinh; Fs: d4t dd vang trén da phién sét va bién chat; Fe: dat nau tim trén tram tich
luc nguyen Ru: dAt nau thdm trén san phdm phong héa cua da bot va bazan; Rk: dét den trén
san pham bdi tu cla d4 bazan; X: dat xam trén phu sa cd; Xa: dat xam trén da macma axit; Xk:
dAt xam trén da macma bazo’; B: dAt xam bac mau trén ph sa cd; Ba: dat xam bac mau trén da
macma axit; Fq: dat vang naht] trén da cat; Fp: dat nau vang trén phu sa cd; Fa: déat vang dé trén
d4 macma axit; FI: d4t d6 vang bién déi do trong ltia; Hk: d4t min nau dé trén d4 macma bazo va
trung tinh; Hs: dat mun dé vang trén da sét va bién chat; Ha: d4t mun vang dé trén da macma axit;
D: dat thung Iling do sén pham ddc tu; J: dat Iay thut; Pbc: dat phu sa dwgc bdi chua; Pc: dét phu
sa khong dwoc bdi chua; Pf: dét phi sa c6 tAng loang 16 d6 vang; Py: d4t phu sa ngoi subi Pg: dét
pht sa glay; A: dat man alit ndi cao; E: dat x6i mon tro séi da.
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Tiéu chi khi hau (nhiét d6 trung binh nam, nhiét d6 cao
nhit trung binh nim, lugng mua trung binh nim, s thang
han) anh hudng truc tiép dén qua trinh phat trién, nang suét
va chat luong thu hoach. Dic biét, ddi voi cdy ca phé co
mdt chi tiéu khi hau quan trong, quyét dinh ty 1& dau qua
1a lugng mua trung binh thoi ky phan hod mam hoa (thang
1 va 2), day la thoi ky cubi va sau vu thu hoach, yéu cu
mot mua kho han ngan véi lugng mua trung binh <60 mm/
thang thi thuan lgi cho qué trinh phan hoa mam hoa cua cay
ca phé.

Tiéu chi thuy van va ché do nudc (nguy co ngap lut,
diéu kién tudi) anh huong rat 16n dén sinh truong va ning
suat thu hoach ctia cac LUT ving Tay Nguyén do diéu kién
phan hoa mua mua - mua khé sdu sic va yéu cau cung cp
nudce tudi cia cac LUT, trong d6 nuwdc ngam 1a ngudn nude
tudi quan trong cho cac cay cong nghiép lau nam (ca phé,
ho tidu).

Tiéu chi moi truong (mc d6 x61 mon dét hién tai) danh
gia su phi hop vé kha nang bao vé dat ciia loai hinh LUT.

3.2. Xay dung LMU

LMU ving Tay Nguyén duoc xdy dung bang phuong
phap chong ghép cac 16p ban d6 chuyén dé ciia 13 chi tiéu
da lva chon. Mdi LMU chira cac thudc tinh dat dai (LCs va
LQs) thé hién trong cac 16p ban dd chuyén dé va phan biét
v&i cac don vi khéc boi su khac biét cua it nhat mot chi tiéu.

Két qua di tong hop dugc 13.429 LMU, trong d6 LMU
c6 dién tich 16n nhét 1a 5.006,0 ha va nho nhat 5,0 ha.

3.3. Két qua danh gid thich hop dit dai

Cady ca phé voi: Co dién tich S1 chiém 5,4% va S2 chiém
18,3% DTDTN (bang 2, hinh 2), phan b tap trung trén cac
cao nguyén bazan cua ving. Dién tich S3 chiém 23,3%
DTDTN, phan bd cha yéu trén cac vung nli thip & Kon
Tum va viing ban binh nguyén phia tdy Gia Lai, Dak Lik,
han ché chinh 1a ¢ dbc va tang day dat. Dién tich N chiém
53,0% DTDTN, han ché chinh 1a d6 déc, d6 cao dia hinh va
mtre d6 x6i mon dét hién tai.

Cay ca phé ché: Co dién tich S1 chiém 0,4% va S2 chiém
4,0% DTDTN, phan bd chu yéu trén khu vyc cao nguyén
bazan cao hon ¢ Lam Pong, Dak Nong, Gia Lai (bang 2,
hinh 3). Dién tich S3 chiém 18,9% DTDTN, phan bd chi
yéu trén cac cao nguyén bazan thap hon ¢ Gia Lai, Pik Lik
va cc vung nui thap & Kon Tum, han ché chinh 1a d6 déc,
d6 cao dia hinh. Di¢n tich N chiém 76,7% DTDTN, han ché
chinh 1a d6 dbc, tang day dat, mic do x6i mon dat hién tai.
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Bang 2. Két qua phan hang thich hop dat dai cho cac loai LUT.

Ca phé vbi Ca pheé ché HO tiéu Cao su
Mike d§
thich hop Diéntich ~ Tjlg Digntich Tyl Diéntich — Tyl¢ Digntich  Tjl¢
(ha) () (h) () (h) () (ha) (%)
St 2900682 54 212977 04 3402797 63 2837386 53
S2 984.621,5 183 2155578 40 12321693 229 7073018 132
$3 12489066 233 10148528 189 15183037 283 L.I585321 216
N 28468261 530 41187141 767 22796697 424  3.220.829.9 60,0

TongDTDIN 53704224 1000 53704224 1000 53704224 1000 53704224 1000

S1: rt thich hop; S2: thich hop; S3: it thich hop; N: khéng thich hop.

i ring i i 8
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Hinh 2. Ban dd phan hang Hinh 3. Ban dé phan hang
thich !l(_)’p dat dai cho cay ca thich hop dat dai cho cay ca
phé voi. phé che.

Céy hé tiéu: C6 dién tich S1 chiém 6,3% va S2 chiém 22,9%
DTDTN, phin bé chii yéu trén cac cao nguyén bazan cia ving
(bang 2, hinh 4). Dién tich S3 chiém 28,3% DTDTN, phan bd chii
yéu trén cac ving nui thdp & Kon Tum, Gia Lai va viing ban binh
nguyén phia tdy Gia Lai, Dik Lak, han ché chinh 1a do ddc, tang
day dat. Dién tich N chiém 42,4% DTDTN, han ché chinh 1a do
ddc va mire d6 x6i mon dt hién tai.

Céy cao su: C6 dién tich S1 chiém 5,3% va S2 chiém 13,2%
DTDTN, phan b chii yéu trén cac cao nguyén bazan ¢ Gia Lai,
bik Lak va ving triing gitta nii & Kon Tum (bang 2, hinh 5). Dién
tich S3 chiém 21,6% DTDTN, phan b6 chi yéu ¢ céc cao nguyén
bazan ¢ Pak Nong va Lam Pdng, ban binh nguyén phia tdy Gia
Lai, ik Lak va vung nui thép trong khu vuc, han ché chinh 1a do
cao, do ddc, tﬁng day dat. Dién tich N chiém 60,0% DTDTN, han

ché chinh la d6 doc, do cao va mirc do x6i mon dat hién tai.
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Hinh 4. Ban dd phan hang Hinh 5. Ban db phan hang
thich hop dat dai cho cay hé thich hop dat dai cho cay cao
tiéu. su.

3.4. Ban lugn

Dua trén két qua phan hang thich hop dit dai, hién trang
LUT san xuit nong nghiép ndm 2019 va cac quy hoach c6 lién
quan [17-21], dé xuét dinh huéng LUT dén nam 2030 phuc vu
quy hoach phat trién bén vimg nhom cdy ca phé, hd tiéu va cao
su ciia viing dugc thé hién & bang 3 va hinh 6 cho thay:

Bt trong ca phé: Dién tich ca phé hién dang trong trén cac
LMU c6 muac S1 va S2 1a 281.140,5 ha, S3 1a 156.525,3 ha va
N 13 193.191,2 ha. Dé xuét on dinh dién tich d4t trong ca phé la
432.775,9 ha (chiém 8,0% DTDTN). Trong do, dat trong ca phé
vdi 12 369.357,6 ha (chiém 6,9% DTDTN) chii yéu tap trung trén
cac cao nguyén bazan ciia ving, voi dién tich 16n nhat ¢ Dak Lak
(131.779 ha). Dt trong ca phé ché 1a 63.418,3 ha (chiém 1,2%
DTDTN), chu yéu tap trung & khu vuc cac cao nguyén bazan cao
hon va binh son nguyén ¢ phia nam ving, véi dién tich 16n nhat
& Lam Dong (33.187,3 ha). Diéu chuyén giam 198.081,2 ha trén
cac LMU c6 mie S3 hodc N (do yéu t6 han ché chinh 1a d6 déc
dia hinh va diéu kién tudi) sang cdy lau nam khac (14.776,7 ha)
va trong rimg (183.304,5 ha).

Bang 3. Dé xuat dinh hwéng LUT phuc vu quy hoach phat trién

bén vibPng nhém cay cong nghiép lau nam vung Tay Nguyén
(don vi tinh: ha).

e Kmo Gao bk Dik  Lim z:l'l‘%g‘“" Hién trang Ting (4)/
Tum  Lai Lak Nong Dong it 2019 gidm (-)
Caphéché 33575 137190 9.0901 40644 331873 634183
, 630.857,0 -198.0812
Caphévéi 257129 127375 13LTI90 640013 251269 3693576
Hb tiéu 137548 334336 331050 2961 805895 875000 -69105
Caosu 509642 1268458 493455 198602 6053 2476210 2346280 129930
Tongeong 80.0346 277.0571 2336482 1210309 592156 760.9863 9529850 191.998,7
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Hinh 6. Ban dé dinh hwéng LUT phuc vu quy hoach phat trién
bén virng nhém cay céng nghiép lau nam vung Tay Nguyén.

Bt trong ho tiéu: Dién tich hd tiéu hién dang trong trén
cac LMU c6 mue S1 va S2 1a 65.898,7 ha, S3 1a 18.547,5 ha va
N 14 3.053,7 ha. Dé xuit 6n dinh dién tich dat trdng ho tiéu 1a
80.589,5 ha (chiém 1,5% DTDTN), phan b chu yéu trén cac
cao nguyén bazan cua vung, voi dién tich 1on nhat ¢ Pak Lik
(33.433,6 ha). Piéu chuyén giam 6.910,5 ha dat trong ho tidu
& nhitng ving dat ¢6 tiém nang dat dai & miic S3 hodc N (chu
yéu do d6 ddc dia hinh va diéu kién tudi) sang cdy lau nam khac
(2.791,0 ha) va trong rimg (4.119,5 ha).

Bt trong cao su: Dién tich cao su hién dang trong trén cac
LMU c6 mtre S1 va S2 1a 110.115,4 ha, S3 99.867,0 ha va N 1a
24.645.,6 ha. Dé xuat dién tich dat trong cao su 1a 247.621,0 ha
(chiém 4,6% DTDTN), phan bé chu yéu trén cac cao nguyén
bazan thap hon va nui thap & phia bac ving, véi dién tich 16n
nhét ¢ Gia Lai (126.845,8 ha). Trong do, giit nguyén hién trang
dt trong cao su 1a 208.862,4 ha va giam 25.765,6 ha dét trong
cao su sang trong rimg & cac ving dat ¢ tiém ning dat dai &
mire S3 hodc N (chit yéu do d doc dia hinh 16n), dong thoi tang
thém 38.758,6 ha dat trong cao su tir dat doi nui chua st dung
¢6 tiém nang dét dai & S2 cho trong cao su.

4. Két luan va kién nghi

Két qua danh gia thich hop dat dai cho nhom cdy cong
nghiép chu luc (ca phé, ho tiéu va cao su) ving Tay Nguyén
cho théy, dién tich cip S1 va S2 dbi vai cdy ca phé vdi chiém
23,7% (1.274.689,7 ha), ca phé ché 4,4% (236.855,5 ha), ho
tiéu 29,3% (1.572.449,0 ha), cao su 18,5% (991.060,4) DTDTN
toan vung. D4i chiéu véi dién tich hién dang trong nhom cay
nay cta vung thi ca phé chiém 44,6% (281.140,5 ha), ho tiéu
75,3% (65.898,7 ha) va cao su 46,9% (110.115,4 ha) dién tich
dang trong trén nhitng LMU ¢6 muc S1 va S2. Con lai 24,8%
(156.525,3 ha) dién tich ca phé, 21,2% (18.547,5 ha) dién tich
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ho tidu, 42,6% (99.867 ha) dién tich cao su dang trong trén
nhiing LMU c¢6 mirc S3; ¢6 30,6% (193.191,2 ha) dién tich ca
phé, 3,5% (3.053,7 ha) dién tich hd tiéu, 10,5% (24.645,6 ha)
dién tich cao su dang duoc trong trén nhimg LMU N,

Két qua danh gia nay cung cép co sd khoa hoc dé dé xuat
dinh huéng LUT dén ndm 2030 phuc vu quy hoach phat trién
bén virmg nhom cdy trong chu lyc nay cia ving. Theo do, dé
xuat 6n dinh dién tich dét trong ca phé 1a 432.775,9 ha (ca phé
vdi 369.357,6 ha, ca phé ché 63.418,3 ha, giam 198.081,2 ha),
hd tiéu 80.589,5 ha (giam 6.910,5 ha) va cao su la 247.621,0
(tang 12.993,0 ha).

LGOI CAM ON

Nghién ctru di st dung mot phan két qua cua Dé tai cip
qudc gia thugc Chuong trinh KH&CN phuc vu xdy dung néng
thon mai giai doan 2016-2020 “Nghién ctru thyc trang nong
thon Tay Nguyén va dé xuat mo hinh ndng thon mdi theo cac
ving dia Iy sinh thai nham tao sinh k¢, thich tmg vi BDKH va
phat trién nong nghiép bén viing” giao cho Vién Dia Iy chu tri
thue hién tir ndm 2019. Cac tac gia xin chan thanh cam on.
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Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan Cau Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https://b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.

Céc yéu cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.
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Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t& va x4 hoi
. Théng tin dai chdng va truyén thong

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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So sanh két qua xét nghiém dién giai dd trén h¢ thong may phan tich khi mau
va héa sinh tu dong.
Nguyén Thi Ngoc Lan, Vii Van Quy, Lé Hiru Loc

Biéu hién thu thé khang nguyén dang kham dic hiéu CD20 (CD20-CAR) trén
bé mit té bao Jurkat T va danh gia hoat tinh sinh hoc ciia né.

V& Nguyén Thanh Thao, Chu Dao Xuan Trtc, Huynh Dam Kim Tuyén, Phing Thi
Viét Anh, Nguyén Dang Quéin

Diéu tri bénh Crohn ¢ tré em bing adalimumab sau nhiém Covid-19 tai Bénh
vién Nhi dong 2: bio cio mdt trudng hop. i
Ha Van Thi¢u, Duong Chau Giang, Lé Thi Minh Hong

Cao chiét Rau déng bién (Bacopa monnieri) céi thién hanh vi tr ky theo co' ché
lién quan dén protein PTEN trén mé hinh chudt thwe nghiém giy béi mudi
natri valproat.

Pham Thi Nguyét Hang, Pham Anh Tung, Tran Nguyén Hong, Lé Thi Xoan,
Nguyén Thi Lap, Nguyén Thj Hién

Téi wu héa quy trinh phun siy hén dich nano curcumin.
Pham Dinh Duy, Tran Qudc Thanh, Nguyén Hoang Tung

Thanh phén héa hoc va khi ning khiang nAm Malassezia giy bénh trén da
nguoi ciia tinh dAu Huong nhu tia (Ocimum sanctum L.) trong tai Ha Noi.
Trin Béo Tram, Dao Ngoc Anh, Tran Binh Minh, B3 Thi Kim Trang, Tran Van
Tuén, Vi Xuan Tao

Thanh phén loai va gia tri siv dung cdy thudc theo kinh nghiém ciia dan toc
Xinh Mun tai x4 bién gi¢i Phiéng Pan, huyén Mai Son, tinh Son La.
Vii Thi Lién, Ngé Hoang Long, Lo Van Loa, Lo Thi Bich Hau

Kha ning e ché Helicobacter pylori ciia mt s6 miu cao chiét methanol tir
thuc vét thu tai tinh LAm Ddng.
Phan Nha Hoa, Pham Bao Yén

Pic diém di truyén 6 bénh nhan Covid-19: tinh hinh nghién ciru, trién vong va
thach thirc trong didu tri Covid-19.

Vi Phuong Nhung, Tran Thi Bich Ngoc, Nguyén bang Toén, Lé Thi Thu Hién,
Nguyén Thity Duong, Nguyén Quang Thach, Néng Van Hai, Nguyén Hai Ha

Péc lwe va anh hwéng cia mt s6 yéu t6 méi truong 1én sy phat trién cia
Aeromonas hydrophila giy bénh trén ca rd phi va bién d6i md bénh hoc trén
¢4 nhiém bénh.

Poan Thi Nhinh, Vii Dirc Manh, Nguyén Thi Huong Giang, Dang Thi Lua, Truong
Dinh Hoai

Nghién ciru chit lwgng nuéc va bénh trong nudi tom thé chin tring (Penaeus
vannamei) ap dung cong nghé Nanobubble.

Nguyén Hiru Nghia, Nguyén Dirc Binh, Pham Thai Giang, Nguyén Thi Minh
Nguyét, Nguyén Thi Nguyén, Nguyén Thi Hanh, Phan Trong Binh, Vii Thi Kiéu
Loan, Phan Thi Van

Danh gia dap @ng mién dich ciia cic gia dinh ci tra (Pangasianodon
hypophthalmus) khang bénh gan thin mi va xac dinh cac chi thi mién dich
phuc vu chon giéng.

Tran Thi Phuong Dung, Nguyén Vin Sang, V& Hdng Phugng, Trin Hitu Phuc,
Huynh Thi Tric Quan, Nguyén Hitu Thinh

Nghién ctru sy tai sinh mdt budc in vitro ciia gibng mia KK3 (Saccharum
officinarum L.).
Phan Thi Thu Hién

Dénh gia dit dai phuc vu quy hoach phat trién bén vitng mét sé ciy cong
nghiép lau nidm chi lyc viung Tay Nguyén.

Nguyén Thi Thay, Hoang Thi Huyén Ngoc, Nguyén Manh Ha, Nguyén Thanh
Binh, Nguyén Ngoc Thing, Nguyén Cong Long, Hoang Qudc Nam
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Comparison of electrolyte test results on blood gas analyzer and automatic
biochemistry analyzer.
Thi Ngoc Lan Nguyen, Van Quy Vu, Huu Loc Le

Expression of CD20-specific chimeric antigen receptor (CD20 - CAR) on Jurkat
T cells and evaluation its biological activity.

Nguyen Thanh Thao Vo, Dao Xuan Truc Chu, Dam Kim Tuyen Huynh, Thi Viet Anh
Phung, Dang Quan Nguyen

Treatment of Crohn’s disease in children with adalimumab after being infected
with SARS-CoV-2 at Children’s Hospital No. 2: a case report.
Van Thieu Ha, Chau Giang Duong, Thi Minh Hong Le

Bacopa monnieri extract ameliorates core autistic behavioural deficits of sodium
valproate-induced autism spectrum disorder in mice, and its mechanism of action
related to PTEN protein.
Thi Nguyet Hang Pham, Anh Tung Pham, Nguyen Hong Tran, Thi Xoan Le, Thi Lap
Nguyen, Thi Hien Nguyen

Optimisation of spray drying process parameters of curcumin nanosuspension.
Dinh Duy Pham, Quoc Thanh Tran, Hoang Tung Nguyen

Chemical components of Ocimum sanctum L. essential oil grown in Hanoi,
Vietnam and its antifungal properties against dermatologic pathogen - Malassezia.
Bao Tram Tran, Ngoc Anh Dao, Binh Minh Tran, Thi Kim Trang Do, Van Tuan Tran,
Xuan Tao Vu

Species composition and use value of medicinal plants according to the experience
of Xinh Mun ethnic people at Phieng Pan border commune, Mai Son district, Son
La province.

Thi Lien Vu, Hoang Long Ngo, Van Loa Lo, Thi Bich Hau Lo

Inhibitory effects on Helicobacter pylori of methanol extracts from plants collected
in Lam Dong province.
Nha Hoa Phan, Bao Yen Pham

Host genetic variation and Covid-19 disease: recent discoveries, prospects and
challenges in the treatment of Covid-19.

Phuong Nhung Vu, Thi Bich Ngoc Tran, Dang Ton Nguyen, Thi Thu Hien Le, Thuy
Duong Nguyen, Quang Thach Nguyen, Van Hai Nong, Hai Ha Nguyen

Examination of virulence and the effects of environmental conditions on the
growth of Aeromonas hydrophila in farmed tilapia and histopathological changes
in infected fish.

Thi Nhinh Doan, Duc Manh Vu, Thi Huong Giang Nguyen, Thi Lua Dang, Dinh Hoai
Truong

Investigating water quality and disease in white leg shrimp (Penaeus vannamei)
culture applying Nanobubble technology.

Huu Nghia Nguyen, Duc Binh Nguyen, Thai Giang Pham, Thi Minh Nguyet Nguyen,
Thi Nguyen Nguyen, Thi Hanh Nguyen, Trong Binh Phan, Thi Kieu Loan Vu, Thi
Van Phan

Evaluation of the immune responses against enteric septicemia and determination
of immune markers for selective breeding of pangasius families (Pangasianodon
hypophthalmus).

Thi Phuong Dung Tran, Van Sang Nguyen, Hong Phuong Vo, Huu Phuc Tran, Thi Truc
Quan Huynh, Huu Thinh Nguyen

Research on the one-step regeneration of sugarcane in KK3 variety (Saccharum
officinarum L.) in vitro.
Thi Thu Hien Phan

Land suitability evaluation for sustainable development planning major
perennial industrial crops in the Central Highlands.

Thi Thuy Nguyen, Thi Huyen Ngoc Hoang, Manh Ha Nguyen, Thanh Binh Nguyen,
Ngoc Thang Nguyen, Cong Long Nguyen, Quoc Nam Hoang
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