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Pic diém xét nghlem dong mau thuong quy va ROTEM
¢ bénh nhén da chan thwong tai thoi diém nhap vién

Tran Thi Hing’", Trinh Thi Thu Hién, Ngl‘lyén Vian Chinh, Poan An Son,
Ha Vian Phi, Tran Thi Thanh Huyén, Duwong Céng Nguyén

Bénh vién Hiru nghi Viét Dirc
Ngay nhan bai 29/7/2021; ngay chuyén phan bién 2/8/2021; ngay nhan phan bién 27/8/2021; ngay chip nhén ding 31/8/2021

Tom tit:

Pit vin dé: da chin  thuong la mjt cip ctru ngoai khoa rit ning, c6 ty I tir vong cao. Mt trong nhitng nguyén nhan
gay tir vong hang diu la do tinh trang rbi loan dong mau khong dwec phat hién sém va xir tri kip thoi. Po d§ dan
hoi cuc mau (ROTEM) 1a mot xét nghiém thuc hién trén mau toan phan dé danh gia cac dic tinh ciia mau trong qua
trmh hinh thanh va ly gidi cuc mau doéng. Phuong phap nay cé thé phat hién nhanh chéng va chinh xéc tinh trang
rbi loan dong mau, glup cai thién kha ning kiém soat chay mau sau chén thwong. Muc tiéu ctiia nghién ciru: mé ta
dic diém va danh gia moi twong quan giira cac thong so6 ROTEM véi cac xét nghiém dong mau thuong quy ¢ bénh
nhan (BN) da chin thwong tai thoi diém nhap vién. Poi tuong va phwong phap nghlen ctru: 110 BN nhap Khoa Cap
ctru, Bénh vién Hiru nghi Viét Dirc duwge chin don da chén thwong tir thang 5 dén thang 7/2021. TAt ca cac BN déu
dwgec thuc hién xét nghiém dong mau thlro'ng quy va ROTEM ngay tai thoi diém nhép vién. Két qua: do tudi trung
binh la 41,4+14,7; nam gioi chiém 77,3%, diém ISS trung binh la 24,5+6,3. Ty 1€ BN da chin thwong co rbi loan dong
mau duge danh gia bing xét nghiém dong mau thwong quy 13 50,9%. C6 mdi twong quan cao giira cac thong sé dong
mau thwong quy va ROTEM: giita APTT véi CFT-INTEM (r=0,65; p<0,01); giita PT vé6i CFT-EXTEM (r=0,64;
p<0,01); giira s6 lwgng tiéu cdu véi MCF-INTEM (r=0,56; p=0,00) va MCF-EXTEM (r=0,57; p=0,00); giita ndng do
fibrinogen vé6i MCF-INTEM (r=0,71; p=0,00), MCF-EXTEM (r=0,71; p=0,00) va MCF-FIBTEM (r=0,91; p=0,00).
Két luin: ty le rbi loan dong mau & BN da chan thwong dwge danh gia bang xét nghiém dong mau thwong quy la
50,9%. C6 mbi twong quan cao giira cac théng 56 dong mau thwong quy va ROTEM.

Tir khéa: da chin thwong, do huyét khoi, rdi loan déng mau, ROTEM.
Chi 56 phin loai: 3.1

Dat van de cac yéu to lién quan s€ gitp cac bac si lam sang ¢ co so dé danh
gia, du phong va kip thoi di€u chinh céc roi loan mot cach hiéu

Pa chan thuong 1a bénh 1y ¢ tir 2 co quan bj ton thuong tré .
° qua.

1€n, trong do co it nhit mot ton thuong nang de doa tinh mang.
Day la mot cép ciru ngoal khoa rit nghiém trong, thuong 6 ty 1
tir vong cao [1]. BN da chan thuong twr vong do nhiéu nguyén nhan
khéc nhau, trong d6 mat mau 0 at 1a mot trong nhimg nguyén nhan

Hién nay, trong thyc hanh lam sang, cac xét nghiém dong mau
co ban nhu thoi gian prothrombin (PT), thoi gian thromboplastin
timg phan hoat héa (APTT), nong d¢ fibrinogen dong vai tro quan

quan trong, dimg hang thir hai chi sau chin thuong so ndo ning.
Chay mau ¢ cac BN chan thuong c6 thé truc tiép do cac thuong ton
mach mau 16n hoic ciing ¢6 thé 1a chay mau do rdi loan dong mau
cap tinh sau chan thuong.

Réi loan dong mau & BN da chan thuong 13 mét bién chimg
phtrc tap, la hiu qua cua nhiéu yéu to khac nhau nhu mét nhiéu
mau, hoa loing mau va truyén méau khdi lugng 16n. Ngoai ra, rbi
loan déng mdu thuong xay ra khi c6 két hop voi mot s6 yéu t6 khac
nhu toan chuyen héa, ha than nhiét, giam canxi méu, soc, nhiém
khuan huyét...[2]. Khoang 25% cac BN chén thuong ning c¢6 tinh
trang roi loan dong mau khi nhap vién, khi ¢ biéu hién nay thi
ty 18 tir vong ting gép 4 1an [3]. Vén dé didu trj cho cac BN chan
thuong chay mau khong chi & phiu thudt kiém soat ton thwong ma
qua trinh hoi sirc va st dung ché pham mau hop Iy ciing rat quan
trong. Viéc phat hi¢n som tinh trang rdi loan dong mau cling nhu

“Tac gia lién hé: Email: hanghhtm@gmail.com
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trong trong viéc sang loc dong mau trudc phau thuat. Tuy nhién,
bo xét nghiém nay gap phai han ché vi thoi gian thyc hién kha dai,
hon nita khi phét hién bat thuong c6 thé can xét nghiém thém vong
hai dé x4c dinh nguyén nhan, do d6 doi khi khong dap tmg kip nhu
cau xi tri cac BN ¢6 chay mau cép tinh. Chinh vi vay, su ra doi cia
xét nghiém "Pan hoi cuc mau do" trén hé théng méay ROTEM Voi
thoi gian trd ket qué nhanh trong vong 10-30 phut, cung cap thém
nhiéu thong sd, 1a rat phi hop vé6i didn bién cta cp clru ngoai
khoa. Xét nghiém ROTEM dugc thyc hién trén mau toan phan, ghi
lai su thay doi trang thai vat 1y cua méau theo thoi gian, tr do cung
cap dir lidu vé tat ca céc giai doan cua qua trinh dong mau. Ching
t6i tién hanh nghién ctru nay véi 2 myc tiéu:

Muc tiéu 1: md ta dic diém xét nghiém dong mau va ROTEM
trén BN da chén thuong.
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Characteristics of routine coagulation
testing and thromboelastometry
in polytrauma patients at admission

Thi Hang Tran®, Thi Thu Hien Trinh,
Van Chinh Nguyen, An Son Doan, Van Phu Ha,
Thi Thanh Huyen Tran, Cong Nguyen Duong

Viet Duc University Hospital
Received 29 July 2021; accepted 31 August 2021
Abstract:

Background: polytrauma is one of the emergency
surgeries with a high mortality rate. One of the leading
causes of death is coagulopathy that is not detected early
and treated promptly. Thromboelastometry (ROTEM)
is a whole blood assay that evaluates the viscoelastic
properties during clot formation and clot lysis. This
method can detect coagulopathy rapidly and accurately,
thereby improving the management of bleeding after
trauma. Objectives: describing and evaluating the
correlation between ROTEM parameters and routine
coagulation tests in polytrauma patients at admission.
Method: 110 patients admitted to the Emergency
Department, Viet Duc University Hospital from May
2021 to July 2021 were diagnosed with polytrauma.
All patients underwent routine coagulation testing and
ROTEM parameters at admission. Result: the average
age of patients is 41.4+14.7 years old, men accounts for
77.3%., average ISS score is 24.5+6.3. The proportion of
the polytrauma patients with coagulopathy by routine
coagulation testing was 50.9%. A significant correlation
was found between routine coagulation parameters and
ROTEM: between APTT with CFT-INTEM (r=0.65;
p<0.01); between PT and CFT-EXTEM (r=0.64;
p<0.01); between platelet count and MCF-INTEM
(r=0.56; p=0.00) and MCF-EXTEM (r=0.57; p=0.00);
between fibrinogen level and MCF-INTEM (r=0.71;
p=0.00), MCF-EXTEM (r=0.71; p=0.00), and MCF-
FIBTEM (r=0.91; p=0.00). Conclusion: proportion of
the polytrauma patients with coagulopathy by routine
coagulation testing was 50.9%. A significant correlation
was found between routine coagulation parameters and
ROTEM.

Keywords:  coagulopathy, polytrauma, ROTEM,
thromboelastometry.

Classification number: 3.1
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Muc tiéu 2: danh gia méi twong quan giita xét nghiém ROTEM
va cdc xét nghiém dong mau thuong quy.
Dol tugng va phuong phap nghién ciu

Déi tugng nghién ciru

Tét ca cac BN dugc chan doan da chin thuong tai Bénh vién
Hiru nghi Viét Buc trong thoi gian tir thang 5/2021-7/2021.

Tiéu chudn lya chon:

- BN tudi tir 16-70, khong phan biét gi6i tinh.

- Pugc chan doan da chan thuong [4] tai Bénh vién Hitu nghi
Viét buc.

+C6 tir 2 thuong ton tr6 1én.

+ Diém ISS >16.

Tiéu chudn loai triv:

- C6 tién st bénh 1y vé mau.

- C6 tién sir suy than, suy gan, bénh Iy hé thong.

Phuwong phdp nghién ciiu

Thiét ké nghién ciru: mo ta tién ct.

Quy trinh ldy mau va nghién ciru: mau mau duoc ldy ngay
sau khi BN nhdp vién va dugc thuc hién xét nghiém trong vong 2
gio ké tir khi ldy mau. Méu tinh mach dugc lay cho vao Ong xét
nghiém chéng dong EDTA-K2 véi xét nghiém té bao mau ngoai vi
va ng xét nghiém chong dong Natricitrat 3,2% (ty 1¢ 9:1) véi cac
xét nghiém dong mau va ROTEM.

Cac thong 5o nghién ciru

Théng s6 ht;yéf hoc: Hemoglobin va s6 luong tiéu cau. Thyc
hién trén may dém t€ bao tw dong ADVIA 2120 cua Hang Siemens.

Théng s6 dong mau. thyc hién trén hé théng may ACLTOP 750
cua Hang Instrumentation Laboratory.

+ PT va ty 1§ chudn hoa quéc té (INR) (HemosIL
RecombiPlasTin 2G).

+ APTT (HemosIL SynthASil).

+ Nong d¢ fibrinogen (HemosIL Fibrinogen-C XL).

+Nong d6 D-dimer (D-dimer HS 500).

Ching t6i nhén dinh BN da chan thuong c6 r6i loan dong mau
tai thoi dieém nhdp vién khi: PT<70% Vé}/hoéc AP:FT bénh/chfrng
>1,2 va/hodc fibrinogen <2 g/ va/hodc s6 lugng tiéu cau <150 G/1
[5].

Théng s6 ROTEM:

Thuc hién phan tich cac thong so trén hé’th(')ng may ROTEM
Delta cua Hang Tem Innovations GmbH. Tat cd cdc budc duge
thyc hién theo quy trinh ky thuat xét nghiém ROTEM tai Khoa Xet
nghi¢m huy¢t hoc, Bénh vién Hiru nghi Viét Drc.

Cac xét nghiém ROTEM bao g6m INTEM, EXTEM, FIBTEM
dugc thuc hién dong th(‘ﬁ trén 3 kénh ¢ 37°C. Chling t6i tién hanh
phan tich cac thong so ROTEM: thoi gian dong mau (CT), thoi



gian hinh thanh cyc mau dong (CFT), goc alpha, bién do cuc mau
dong ¢ thoi diém 5 phut sau CT (A5) va 10 phut sau CT (A10),
bién do cuc dai cuc mau dong (MCF), d0 ly giai cuc dong ¢ thoi
diém 30 phit sau CT (LI30) va 60 phut sau CT (LI60) (hinh 1).

Bién d (mm)

CT: Thi gian bat dau dong
CFT: Thoi gian hinh thanh cuc mau déng
Alpha: Goc alpha

A10: Bién d cuc dong 10 phut sau CT
MCF: Bién 6 cuc dong t6i da

L130: Chi s6 ly giai 30 phut sau CT

ML: Chi s ly gidi t6i da

0 10 20 30 40 50 60

Thaoi gian (phit)

Hinh 1. Céc théng s6 chinh ctia may ROTEM.

Dé nghién ciru mi twong quan gitra cac thong s6 ROTEM va
céc xét nghigém dong mau co ban, ching t6i tong hop tit ca cac
mau duoc 1y dé phan tich ROTEM va so sanh voi cac xét nghi¢m
déng méau co ban ngay tai thoi diém nhap vién. Nhu vdy, céc bién
ROTEM dugc so sanh véi timg xét nghiém dong mau tuong tmg:
PT so voi thong s0 EXTEM; APTT véi cac thong 56 INTEM; s6
luong tiéu cau va nong do fibrinogen véi cac thong sé INTEM,
EXTEM, FIBTEM [6].

Xik Iy 56 liéu
Céc s6 liéu duge xir 1y theo phuong phap thong ké y hoc, sir
dung phan mém SPSS 16.0.

Khoa hoc Y - Duoc n——

Céc BN bi rdi loan dong mau c6 diém danh gia mic do ning
theo ISS cao hon, tinh trang thiéu mau va giam tiéu cau 1o rét kem
theo r6i loan céc thong s6 dong mau thuong quy va D-dimer ting
cao hon han so véi nhom BN khong c6 r6i loan dong mau (bang 2).

Bang 2. Céc théng s6 té bao mau va dong mau tai thoi diém nhap vién.

, Chung Khéng RLDM Cé RLDM
Thong so (n=110) (n=54) (n=56) p
(TBSD) (TB£SD) (TBSD)

ISS 24,5+6,3 22,9459 26,0+6,6 0,011
RBC (1) 3,9+0,8 4,19+0,6 3,64+0,9 0,000
HGB (g/1) 118,2+25,8 127,5+21,8 109,1426,2 0,000
PLT (G/l) 200+£110,1 245,7+96,7 156,3+85,0 0,000
PT (giay) 12,9442,24 11,941,0 13,9+2.7 0,000
PT (%) 83,2£15,2 90,5+10,9 76,2+15,4 0,000
INR 1,16+0,20 1,07+0,09 1,25+0,24 0,000
APTT (gidy) 28,4455 27,2427 29,5+7,0 0,022
APTTr 0,87+0,17 0,84+0,08 0,91+0,22 0,022
Fibrinogen (g/l)  2,78+1,41 3,11£1,22 2,47+1,52 0,018
D-dimer (ug/l) 45100489335  24000+25000  65000+119810 0,000

RLBM: réi loan dong méu.

Céc thong s6 ROTEM (CT, CFT, A5, A10, MCF) c6 su khac
biét rd rét gitta 2 nhom BN ¢6 r6i loan déng méau va khong rdi loan
dong mau. Tuy nhién, chung t6i khong thfiy co su khac biét cua
thong s6 LI60 va ML giita 2 nhom nghién ciru (bang 3).

Bang 3. Pic diém cac thong s6 ROTEM tai thoi diém nhap vién.

. , Chung Khong C6 RLPM
Keét qua Théng s6 (n=110) RLDPM (n=54) (n=56) P
, (TB+SD) (TB+SD) (TB+SD)
. Nghién ciru nay thyc hién trén 110 BN da chan thuong da CT 19094347  183,6:227 19814423 0,026
tiéu chuan, nhap vién tai Bénh vién Hiru nghi Viét Dlc trong
khoang thoi gian tir thang 5/2021-7/2021. Nhom BN nay c6 S el eyeRs Damy O
cic dic diém co ban: nam gidi chiem 77,3% (85/110 BN); AS 36,6492 41,8+6,8 31,6+8,5 0,000
d0 tudi trung binh la 41,4+14,7; tat ca cac BN déu bi da chan INTEM  A10  46,649,6 51,746,4 41,7496 0,000
thuong véi dieém ISS trung binh 1a 24,5+6,3. MCF  55,848,1 59,9454 51,948,5 0,000
_Diic diém xét nghi¢m t¢ bao mdu va dong méu tai thoi LI60  89,5421.8  90,7+183 883+249 055
diem nhdp vién ML  88+4,8 9,4+4,8 8,244,8 0,182
Tinh trang r6i loan déng méu dua theo cac xét nghiém thuong T ey LD fimmey. WL
quy dugc quan sat thay o 50, 9% BN da chin thuorng nhap Vlen CFT  133,1£98,6 93,1424,1 171,7£124,3 0,00
Trong do, céc rdi loan chu yeu lién quan dén sb lugng tiéu cau A5 37,6£9,7 43,11£7,5 32,3487 0,00
(30,9%) va fibrinogen (26,4%) (bang 1). EXTEM Al0 47,5499 53,1£6,9 422496 0,00
Béang 1. Ty 1¢ réi loan dong mau danh gia theo cac xét nghiém thuong MCF  57,2+8,8 61,6+5,7 52,849,1 0,00
quy- LI6O 94,7432 94,333 95,143,1 0,197
Théng sb Bit thuwomg, n (%) Binh thuong, n (%) ML 99449 10,3+5,2 9,5+4,7 0,38
Tiéu cau (<150 G/1) 34 (30,9) 76 (69,1) A5 10,6562 12,446,1 8,9+5.,9 0,003
PT% (<70%) 18 (16.4) 92 (83,6) Al0  11,746,7 13,646,6 9,8+6,4 0,003
APTTr (>1,2) 2(1,8) 108 (98,2) FIBTEM MCF 12,9474 14,9471 11,147,2 0,007
Fibrinogen (<2,0 g/l) 29 (26,4) 81 (73.6) LI60 92323 99,241,9 99,242,5 0,904
Bit thuong 1 trong 4 chi s6 56 (50,9) - ML 2,8+5,7 2,1£3,6 3,5+7.3 0,21
e
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Moi lién quan ctia cdc thong so } ROTEM véi dong madu
co ban va so lwong tiéu cdu

Két qua nghién ciru cho thdy, c6 mdi twong quan ¢ ¥ nghia
thong ké giira cac thong s6 ROTEM véi PT va APTT (bang 4).
Trong d6, c6 mdi twong quan cao gitta thong s& CFT-INTEM v6i
APTT (hinh 2) va CFT-EXTEM véi PT (hinh 3).

Bang 4. Moi twong quan giira xét nghiém APTT véi INTEM va PT
véi EXTEM.

Théng sb APTT (giay) PT (giay)
cr r=0,61; p<0,01 -
CFT r=0,65; p<0,01 -
INTEM AS r=-0,36; p<0,01 -
Al0 r=-0,38; p<0,01 -
MCF r=-0,39; p<0,01 -
CT - =0,43; p<0,01
CFT - =0,64; p<0,01
EXTEM AS - r=-0,53; p<0,01
Al10 - r=-0,56; p<0,01
MCF - =-0,563; p<0,01
400
®
— 350 L ®
& 300 RZ2=0,4158 @
=2 350
2 200
=
= 150 &
= 100
“ 50
0
20 25 30 35 a0 45

APTT (giay)
Hinh 2. Biéu db twong quan giira CFT-INTEM v6i APTT.

400
— 350
& 300 R2=0,413
= 550
= 200
]
5 150
I 100
Y 5o
0
5 10 15 20 25 30

PT (gidy)
Hinh 3. Biéu do twong quan giira CFT-EXTEM véi PT.

Bang 5. Méi lién quan giira cac thong s6 ROTEM véi s6 lugng tiéu
cAu va fibrinogen.

Théong ) PLT (G/l) Fibrinogen (g/1)
CFT r=-0,33; p=0,00 r=-0,49; p=0,00
AS r=0,54; p=0,00 r=0,73; p=0,00
INTEM
Al10 r=0,50; p=0,00 =0,76; p=0,00
MCF =0,56; p=0,00 r=0,71; p=0,00
CFT r=-0,34; p=0,00 r=-0,47; p=0,00
AS r=0,57; p=0,00 r=0,68; p=0,00
EXTEM
Al10 r=0,53; p=0,00 r=0,70; p=0,00
MCF r=0,57; p=0,00 r=0,71; p=0,00
A5 - =0,88; p=0,00
FIBTEM Al10 - r=0,87; p=0,00
MCF - =0,91; p=0,00
TAP CHI
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Béang 5 cho thay, 6 mdi twong quan ¢6 y nghia thong ké gilta
s luong tiéu cau va fibrinogen véi mot so thong s6 ROTEM.
Trong do, co mbi tuong quan cao gitta thong s6 MCF-EXTEM véi
s6 lwong tiéu cau (hinh 4), MCF-EXTEM véi fibrinogen (hinh 5),
MCF-FIBTEM véi fibrinogen (hinh 6).
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Hinh 4. Biéu d twong quan giira s6 lweng tiéu cAu va MCF-EXTEM.
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Hinh 5. Biéu dd twong quan giira Fibrinogen va MCF-EXTEM.
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Hinh 6. Biéu dd twong quan giira fibrinogen va MCF-FIBTEM.

Nghién ctru cua ching t6i ¢ ty 1€ BN nam (77,3%) cao hon rd
1€t so voi nit (p<0,05). Trong do, cac BN da phan déu ndm trong do
tudi lao dong, trung binh 1a 41,4+14,7 tudi. Két qua nay phu hop
v6i nhidu béo cdo trén thé gidi [7, 8]. Su khac biét vé glOl tinh ¢ céac
BN chan thwong di dugc ghl nhan day du, didu nay c6 thé bi anh
huong do tu twong, hanh vi rui ro, cac yéu 6 nguy co: str dung ruou
bia... cuia gioi nam. Bén canh do, phan 16n cac nguyén nhan gay
da chén thuong 1a do tai nan giao thong, tai nan lao dong... thuong
xay ra 6 nhom dén sd tré, c6 sy di chuyén nhiéu, lao dong ning [9].

Tinh trang rbi loan dong mau som, xuat hién ngay tai thoi diém
nhap vién dugc quan sat thy & 56/110 BN da chin thuong, chiém
50,9%. Két qua nay ciing tuong dong véi nghién ciru ciia Mujuni
va ¢s (2012) [7] (54%), Puranik va cs (2018) [8] (59,86%). Nhom
BN rdi loan dong mau c6 diém danh gia do nang cua chan thuong
la 26,0+6,6 cao hon hin so v6i nhom khong rdi loan dong mau la
22,9+5,9 (p=0,011). Piéu nay ciing pht hop voi mot sb béo céo trén
thé gi6i ve mdi quan hé gitta mirc d9 nghiém trong cua chén thuong
va su xuét hién ctia r6i loan dong mau [10, 11].

Trong céc biéu hién cua rbi loan dong mau, chung t0i quan sat
thqz"iy tinh trang giam ticu caula thuong gap nhét vdi 30,9%. S6 lugng
tieu cau trung binh & nhom BN c6 r6i loan dong mau (156,3+85,0)
thap hon han nhom khong c6 rdi loan dong méau. Két qua nay tuong
tu v6i nghién ctru ctia Rugeri va cs (2007) [12], Davenport va cs



(2011) [13]. Giam tiéu cau 1a mt trong nhitng yéu t6 tién lugng
nguy co tr vong cua BN chan thuong. Theo Brown va cs (2011), so
luong tiéu cau lac vao vién c6 mdi trong quan nghich véi ty 1€ tir
vong trong vong 24 h. Ci ting 50 G/1 s6 luong tiéu cau tai thoi diém
nhap vién thi ty 1¢ tr vong gidm 17% sau 6 h va 14% sau 24 h [14].

Dbi véi cac xét nghiém dong méau thuong quy nhu PT/INR,
APTT va fibrinogen, chiing t6i cling nhan théy 0 su khac biét ro rét
gitta 2 nhom BN c¢6 rdi loan dong mau va khong co rdi loan dong
mau. Theo d6, 6 nhém BN da chan thuong c6 rdi loan dong méau thi
PT va APTT kéo dai con fibrinogen thi thap hon han nhom khong co
r6i loan déng méau (p<0,05). Két qua nay twong tu v6i nhiéu nghién

ciru khéc trén thé gioi [7, 8, 12]. Tuy nhién, sy khic biét vé gi tri
trung binh c6 the 1a do sy da dang trong viéc lya chon BN cling nhu
sy khac nhau vé muc do nghiém trong cuia chin thuong giita céc
nghién clru nay va cta ching toi.

Bén canh cac r6i loan trong xét nghiém dong mau thuong quy thi
& BN da chéan thuong cﬁng c6 nhiéu bdo céo ghi nhan tinh trang ting
cac san pham thoai giang cua fibrin nhu D-dimer, dac bi¢t ¢ nhiing
BN c6 r6i loan dong méau nhu biéu hién ciia mot tinh trang tiéu soi
huyét ning [8, 12].

Hién nay trén thé gio1, my xét nghiém ROTEM dugc dat trye
tiép tai cac trung tim chan thuong va cap ctu. Vi uu diém xét
nghiém thuc hién trén mau toan phan, danh gia dugc tt ca cac giai
doan ctia qua trinh dong mau, tir do gitip céc bac si phat hién va diéu
tri som céc roi loan dong mau do chan thuong. Chung t6i di quan
sat thdy ¢6 su thay doi dang ké cac thong s6 ROTEM (CT, CFT, A5,
A10, MCF) ¢ BN da chan thuong co i loan dong méau so véi nhom
con lai. Tuy nhién, khong co su khac biét vé thong sb ML va LI60
¢ hai nhom.

_ Trong nghién ctru cia minh, chung toi cung da chirng minh dugc
mdi tuong quan gitra céc thong s0 dong mau co ban va ROTEM
(bang 4) gidng nhu mot s6 bao céo trude day [15]. Trong do, cd mdi
twong quan thuan chit ch gitta thong s6 CFT-INTEM véi APTT va
CFT-EXTEM véi PT. Két qua tuong tu voi bao céo ciia Rugeri va
¢s (2007) [12].

Thong s6 MCF ciia ROTEM di duoc béo cdo 1a bj anh hudng boi
s luong va chirc ning tiéu cau [16] va né ciing phu thudc vio tinh
trang pha lodng mau hodc tiéu thu cac yéu 6 df)ng mau. Bén canh do,
Gando va cs (2001) [17] cling d& md ta van & giam tiéu cau thir phat
do glam cac yéu to dong mau. Nghlen ctru cta chiing t6i cho thiy, ¢6
moi twong quan gilta so lugng tiéu cau voi cac bién do cua EXTEM:
AS-EXTEM (r=0,57), A10-EXTEM (r=0,53), MCF-EXTEM
(r=0,57). Cac BN da chén thuong trong nghlen ctru cua chung toi
dugc danh gia ngay tai thoi diém nhap vién nén chii yéu bleu hién
ciia rdi loan déng mau 1a xu huéng giam dong do chay méau. Két qua
ndy ciing twong dong véi nghién ctru ctia Rugeri va cs (2007) [12].

Méi lién quan giita MCF véi sb luong tiéu cau va ndng do
fibrinogen dé dugc bao cdo lan d4u tién vao nam 1985 [18]. Sau day
ciing co mot s Jbdo cdo cung nhén dinh tinh trang nay [15]. Tucrng tw
nhur vy, khi tién hanh dénh gia mdi twong quan cia MCF véi nong
do fibrinogen va s0 lu0'ng tiéu cau trong nhom BN nghién ctru, chiing
t6i nhan thay c6 mdi twong quan thuan giita sd lugng tiéu cau véi
MCF-INTEM (1=0,56; p=0,00) va MCF-EXTEM (r=0,57; p=0,00);
¢6 mdi trong quan thuén giita nong do fibrinogen voi MCF-INTEM
(r=0,71; p=0,00), MCF-EXTEM (r=0,71; p=0,00) va MCF-FIBTEM

TAP CHI

HOA HOC
ONG NGHE I} Nam 63(9) 9.2021

Khoa hoc Y - Duoc n——

(r=0,91; p=0,00). Gid tri cua thong s6 MCF duoc coi 1a rét ¢o y nghia
trong viéc chan doan r01 loan dong mdu do chan thuong va c6 vai
trd quan trong trong quyét dinh truyén méau hoac tién luong tir vong
[19, 20].

Nghién ctru xét nghiém dong méu trén 110 BN da chén thuong
tai Bénh vién Hiru nghi Viét Dirc cho thy, c6 50,9% BN ¢6 rdi loan
dong mau, trong do cac r6i loan chii yéu lién quan dén s6 lugng tiéu
cau 30,9% va fibrinogen 26,4%. Céc thong so ROTEM (CT, CFT,
A5, A10, MCF) ¢6 sy khéc biét rd rét giira 2 nhom BN ¢6 i loan
dong mau va khong rdi loan déng mau. Cé méi twong quan cao gitta
cac thong sb dong méau thuong quy voi ROTEM: giita APTT véi
CFT-INTEM, giita PT véi CFT-EXTEM; giita s6 luong tiéu cau v6i
MCF-INTEM va MCF-EXTEM,; giita nong d¢ fibrinogen véi MCF-
INTEM, MCF-EXTEM va MCF-FIBTEM.
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Pic diém 1Am sang, cin 1Am sang va tinh trang di cin
cuia ung thw tuyen giap thé nang

Nguyén Xuan Hau"*, Nguyén Thi Phuwong Anh', Lé Viin Quing"3

'Bo mén Ung thu, Truong Dai hoc Y Ha Noi
’Khoa Ung budu va Cham soc giam nhe, Bénh vién Pai hoc Y Ha Ngi
3Khoa Ngoai dau cé, Bénh vién K

Ngay nhdn bai 28/6/2021; ngay chuyén phan bién 1/7/2021; ngay nhan phan bién 30/7/2021; ngay chip nhén ding 9/8/2021

Tém tit:

Nghién ctru duge tién hanh nham danh gia dic diém 1am sang, can lam sang va tinh trang di cin trong ung thw tuyén
glap (UTTG) thé nang | tai Bénh vién K. Thiét ké két hop hdi ctru va tién ctru trén 48 bénh nhan chin doan ung thw
biéu mé tuyén giap thé nang dwoc phiu thuat tai Bénh vién K tir thang 1/2016 dén thang 7/2020. Tudi mic bénh
trung binh la 44+16,1, ty 1€ nit/nam la 4,3/1. Pa s0 bénh nhéin kham strc khée dinh ky phat hién cé u giap, Kkhdi u chi
yéu & 1 thuty véi dwong kinh trung binh 21,712 mm. Trén siéu am, 72,9% khoi u dwgc danh gia TIRADS 4, té bao
hoc ¢ it vai tro trong chin doan véi ty 18 két qua khong xac dinh 12 48,9%. Di ciin xa gip ¢ 18,8%, trong d6 xwong
va phdi 1a 2 co quan thuong gip nhit. Ty 1¢ di cin hach ¢6 chung 12 31,3%, ung thw & 2 thay 6 ty 1¢ di cin hach c6

cao hon cé y nghia théng ké (p<0,05).
Tir khéa: di cin, ung thw tuyén giap thé nang.
Chi 56 phin logi: 3.2

UTTG thé nang la thé thuong gap thir 2 trong nhom UTTG
biét hoa (sau UTTG thé nht) [1]. So voi thé nha, UTTG thé nang
thuong gip ¢ nhom tudi 16n hon, ty 1¢ di can hach thip hon thé
nhii [2, 3] va di can xa c6 thé 14 triéu chimg dau tién ciia bénh [4,
5]. Choc hut té bao bang kim nho (FNA) it ¢ vai trd trong chan
doan UTTG thé nang vi rat kho dé phan biét giita u tuyén thé nang
va ung thu thé nang. Chan doan xéc dinh cin bang chimg vé xAm
14n mach mau va/hodc xam l4n vo trén mé bénh hoc [6]. Hién nay,
diéu tri UTTG thé nang gan twong ty nhu UTTG thé nhii voi phau
thuat 1a phuong phap diéu tri quan trong nhét. Diéu trj I-131 sau
d6 dugce chi dinh cho timg truong hop cu thé, dua vao giai doan
bénh, tinh trang di can hach va di céan xa. Hiéu biét rd hon nhiing
dic diém bénh hoc ciia UTTG thé nang s& co gié tri trong chan
doan bénh sém va ¢6 thai do diéu tri thich hop.

Trén thé gi6i di c6 nhidu nghién ciru vé UTTG thé nang, tuy
nhién tai Viét Nam chua dugc thuc hién nhiéu. Do d6 chung toi
ticn hanh nghién ctru nady nham danh gia dac diém 1am sang, can
lam sang va tinh trang di can cua UTTG thé nang tai Bénh vién K.
Déi tugng va phuong phap nghién ciiu

Déi twong nghién ciru

Nghién ctru dugc thyc hién trén 48 bénh nhan UTTG thé nang
dugc phau thuat tai Bénh vién K tir thang 1/2016 dén thang 7/2020.

Tiéu chudn lwa chon bénh nhén:

- Bénh nhan duoc chin doan UTTG duogc phiu thuét theo phac

“Tac gia lién hé: Email: drnguyenxuanhau@gmail.com
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dd ¢6 két qua xét nghiém giai phau bénh khang dinh 1a UTTG thé
nang.

-Ho so bénh an day du két qua: kham 1am sang, can 1am sang
trudc va sau mo.

- Bénh nhan dong y tham gia nghién ctru.

Tiéu chudn logi triv:

- Bénh nhan da duoc phau thuat UTTG tai tuyén trudc.

- Bénh nhan cii dén diéu tri tiép vi tai phat, di can hodc 1y do
khac.

Phuwong phdp nghién ciru

Nghién ctru md ta hdi ciru két hop tién ctru.

Cic chi s6 nghién ciru

- Khai thac cic thong tin 1am sang, can lam sang (si€u am

tuyén gidp danh gia kich thudc u, s6 luong u, phan loai TIRADS,
tinh trang di can va choc hut t€ bao trudc mo).

- Phan loai TIRADS dugc st dung theo TIRADS Jin Young
Kwak (2011), phan loai giai doan bénh theo AJCC 2017.

- Phuong phap phau thudt: cit tuyén giap toan b khi phét hién
hach di can, u kich thudc >1 cm, hodc xam lan co trude giap; vét
hach ¢b trung tam du phong hodc khi phat hién hach; vét hach o
trung tam kém vét hach ¢b bén diéu trj khi 1am sang va can lam
sang phat hién hach trudc mb hodc kiém tra hach c6 bén trong mb
nghi ngo di can.
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Abstract:

This study aims to evaluate the clinicopathological
and metastasis status of follicular thyroid cancer at
K Hospital. We conducted a retrospective combined
with prospective cohort study of 48 follicular thyroid
carcinoma patients treated by surgery at K hospital from
January 2016 to July 2020. The mean age was 44+16.1
and the female/male ratio was 4.3/1. Most patients
presented with an asymptomatic and had a unilateral
tumor with mean diameter was 21.7+12 mm. 72.9% of
tumors were classified as TIRADS 4 on ultrasound, and
FNA did not play a big role in the diagnosis of follicular
thyroid carcinoma with undetermined significance
result in 48.9% of cases. Distant metastasis in 18.8%,
the most common metastatic sites were bone, followed
by the lungs. The overall rate of nodal metastasis was
31.3%. Cancer in both thyroid lobes had significantly
associated with nodal metastasis (p<0.05).

Keywords: follicular thyroid cancer, metastasis.
Classification number: 3.2

- Két qua giai phau bénh sau mo, kham theo ddi dinh ky sau

mo.

Xie Iy 56 lidu

~ S6ligu duge xtr Iy theo phan mém SPSS 26.0. Thong ké mo ta

gom ty 1¢ phan tram, tri sO trung binh, d¢ 1éch chuan trung Vi va
khoang ttr phan vi. So sanh sy khéc biét gilta 2 ty 1€ bang test ,
Fisher” Exact test, tinh nguy co twong doi bang hoi quy Logistic.
Mtrc y nghia thong ké p<0,05.

Dao dirc nghién ciru

- Nghién ciru duoc sy dong ¥ ciia Phong Ké hoach tong hop,
Bénh vién K.

- Nghién ctru chi nham muc dich nang cao chat luong chan
doan va diéu tri bénh, khong phuc vu muc dich nao khac.

- Moi thong tin thu thap tir bénh nhan dugc dam bdo bi mat va
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chi dung cho muc dich nghién curu.
- Bénh nhan duoc diéu trj theo phéc do va nghién ctru khong
anh huong t61 két qua di€u tri cuia nguoi bénh.

Ket qua
Ddc diem lam sang va cdn lim sang

Bénh nhén nit chiém da s6 voi ty 1¢ trén 81%. Ty 18 nit/nam la
4,3/1. Nhom tudi <55 chiém ty 16 72,9%, nhém >55 tudi chiém
27,1%. Tudi mic bénh trung binh 1a 44+16,1, thap nhét 1a 12,
cao nhat 1a 75.

Pa s6 bénh nhan kham stc khoe dinh ky phat hién u giap,
chiém ty 18 50%. Bénh nhan ty so thay u ving cd ¢ ty 1& 25%.
Bénh nhan dén kham vi co triéu chimg & co quan di cin xa la
16,7%. Cac nguyén nhan khac: nudt vuéng, khan tiéng it gap.
Khong c6 bénh nhan nao vao vién vi 1y do ndi hach ¢d. Pic diém
khéi u giap qua siéu 4m trude mod duge thé hién & bang 1.

Bing 1. Pic diém khdi u giap qua siéu 4m trude md.

Dic diém u S6 bénh nhan T 18 (%)
Vi tri u (n=48)

Mot thiry 34 70,8
Eo giap 2 4,2
Hai thiy 12 25,0
86 lwong u (n=48)

lu 30 62,5
>u 18 37,5
Kich thwoc u (n=48)

<10 mm 7 14,6
11-20 mm 21 43,8
21-40 mm 15 31,2
>40 mm 5 10,4
TIRADS (n=48)

3 11 22,9
4 35 72,9
5 2 %)

Vé té bao hoc, chi c6 1 bénh nhan khong dugce chi dinh choc hut
té bao bang kim nho. Gan 50% bénh nhéan ¢6 két qua FNA khong
xéc dinh (Bethesda IIT va IV), hon 30% bénh nhan ¢6 két qua
FNA lanh tinh (Bethesda II) va 12,8% bénh nhan ¢6 két qua FNA
nghi ngd 4c tinh. Khong 6 két qua FNA nao khing dinh c tinh.

Tinh trang di cin

Di cn xa: ¢6 9/48 bénh nhan di cin xa ngay tir thoi diém phat
hién bénh. Ty 1¢ di can xuong hay gap nhat, chiém 60% (trong d6
di cin cot sdng chiém ty 1¢ cao nhit 30%). Di can phdi ding thir
2, chiém 30%. C6 1 bénh nhan vira ¢6 di can phoi vira c6 di cin
cot song (biéu dd 1). Mot s6 yéu t6 lién quan t6i tinh trang di can
xa dugc thé hién & bang 2.
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Biéu db 1. Vi tri di cin xa.

Bang 2. Mot s6 yéu t6 lién quan téi tinh trang di ciin xa.

Tinh trang di cin xa, n (%)

Dic diém Gid tri p
Khong di can xa  C6 di can xa
. <55 33 (94,3) 2(5,7)

Tuoi 0,001
>55 6(46,2) 7 (53,8)
Nam 8 (88,9) 1(11,1)

Gidi 0,424
Nir 31(79,5) 8(20,5)
<40 mm 37 (86) 6 (14)

Kich thuéc u 0,039
>40 mm 2 (40) 3 (60)

Di can hach: c6 12/48 bénh nhan dwoc phau thuat cét thuy +
eo (chiém 25%), cac bénh nhan nay khong dugc vét hach cd. Con
lai 75% bénh nhan dugc cat toan bo myén giap, trong do 66,7%
bénh nhan dugc vét hach ¢d. Trong s 24 trudng hop duoc vét hach,
37,5% vét hach nhom trung tam don thuln va 62,5% kém vét hach
¢b bén (bang 3-5).

Bing 3. Két qua di ciin hach sau phiu thuit.

$6 bénh nhan

Vét hach b Di fdn hach  Di c"dn hach Khing Téng
nhom trung nhom trung di cin
tim don thudn tam +cé ben '

Khong vét hach 0 0 24 24

Chi vét hach nhom trung tam 3 0 6 9

Vét hagh tjhom trung tm va 3 9 3 15

hach ¢6 bén

Téng, n (%) 6(12,5) 9(18,8) 33 (68,7) 48 (100)

Bing 4. Méi lién quan giira ty 1¢ di cin hach ¢6 va cic yéu to nguy co.

Tinh trang di cin hach, n (%)

Dic diém Gia trip
Co di can hach Khong di can hach
. <55 12 (34,3) 23 (65,7)
Tuoi 0,727
>55 3(23,1) 10 (76,9)
Nit 11(28,2) 28 (71,8)
Gioi 0,432
Nam 4 (44,4) 5(55,6)
Ung Co 3(75) 1(25)
thu hai 0,049
thayy ~ Khéng  12(27.3) 32(72,7)
’ <40 mm 13 (30,2) 30 (69,8)
Kich 0,642
thudcu 40 mm 2 (40) 3 (60)
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Bing 5. Méi lién quan giira ty 18 di cin hach ¢b va di ciin xa.

Di cin xa

o, 0 A
R e MO, n (%) M1, n (%) Tong
Khong 26 (66,7) 7(77,8) 33
Nla 5(12,8) 0

p=0,724
Ni1b 8 (20,5) 2(22,2) 10
Téng 39 (100) 9 (100) 48
Ban luan

Trong nghién ctru ciia chung t6i, tudi trung binh cia bénh
nhan la 44+16,1, thép nhét 1a 12, cao nhét 1a 75, trong d6 nhom
bénh nhan <55 tudi chiém da s6 (72,9%). Két qua nay tuong
ddng v6i nghién ciru cia Su va cs (2019) [7], tudi trung binh cua
bénh nhan UTTG thé nang 1 46,65+17,95. Theo SEER (2017)
[8], UTTG thé nang hay gip nhat & do tudi 40-60, do tudi mac
trung binh cao hon so vi UTTG thé nha (30-50 tudi). Trong
nghién ctru cia chung t6i, UTTG thé nang gip phan 16n & nir gi6i
voi ty 1é nit/nam 1a 4,3/1. Két qua ndy tuong dong véi nghién clru
cuia Aschebrook-Kylfoy va cs (2013) [4] va Lé Van Quang (2002)
[9] v6i ty 18 nit/nam 1an luot 12‘1 3/1va2,5/1. UTTG thé nang ciing
nhu UTTG néi chung chu yeu gdp O nit gidi va hormon sinh duc
duong nhu la mot gia thuyet hop 1y dé giai thich cho su chénh
1éch nay. Ba s6 bénh nhan déu dugc phat hién bénh tinh co, ty
18 tw so thay khdi u viing ¢6 chi 25%. Khac voi UTTG thé nhi,
UTTG thé nang c6 ty 1é di cin xa cao hon va nhidu bénh nhan
to1 vién do co tri¢u ching cua co quan di can xa trude khi co biéu
hién tai tuyén giap. C6 8 trong s 48 bénh nhan (16,7%) dén kham
vi ¢6 tridu chimg & co quan di cin xa nhw dau xuong ¢ot séng do
di cin xuong hodc ho, kho tho do di can phéi (biéu do 1). Két qua
ndy tuong tu voi nghién ciu cua D’Avanzo va cs (2004) [10],
theo d6 da s6 (69,2%) bénh nhan UTTG thé nang dén vién kham
stic khoe dinh ky phat hién bénh, 13,7% bénh nhan so thdy khdi
u & ¢d va 11,0% bénh nhan c6 triéu chiing di can xa tai thoi diém
chan doan. Tuy nhién theo Thompson va cs (2001) [11], chi co
5% bénh nhan khong tri¢u chimg dugc phat hién bénh nho kham
dinh ky va c6 t6i hon 90% bénh nhan vao vién vi so thiy u & co.

Trong 48 bénh nhan c6 tdi 37,5% c6 2 utrd 1én, ty 1¢ u <4 cm
chiém 89,6%. Chii yéu bénh nhan c6 hinh anh siéu 4m TIRADS
4 (72,9%), nhung ciing c6 gn 23% bénh nhan TIRADS 3 (bang
1). Nhiéu nghién ctru khéc nhau d chi ra ty 18 UTTG & bénh nhén
¢6 mot ndt don doc khong c6 sy khac biét so voi ty 1¢ ¢ bénh
nhan ¢6 nhiéu nét. Theo Hoang va ¢s (2007) [12], UTTG thé nang
cling hay gap trong cac u tuyén giap da nhan. Kich thudc u 1a mot
trong nhu‘ng yéu t6 quan trong anh huong dén tién luong ciia
bénh. Két qua ciia chung toi gan twong ddng v6i nghién ctru cia
Nguyén Xuan Phong (2011) [13] v6i 75,5% bénh nhan c6 khdi u
<4 cm. Trong nghién ciru ciia chung toi, gan 50% bénh nhan
c6 két qua FNA khong xéac dinh (Bethesda I1T va IV). Khong
¢6 bénh nhéan nao c¢6 két qua FNA ac tinh va c6 dén hon 30%
bénh nhan ¢ két qua FNA lanh tinh (Bethesda II). Pa sb cac
bénh nhan nay c6 dic diém nghi ngd trén siéu 4m nén dugc



chi dinh phau thuat. Mot s6 bénh nhan khac duoc chan doan
UTTG thé nang truéc md nhd sinh thiét ton thuong tai vi tri di
cin xa. Két qua nay ciing gidng cac nghién ctru khéc trén thé
gi6i déu chi ra rang rat khé chan doan phan biét dugc UTTG
thé nang va u tuyén giap thé nang lanh tinh dya vao két qua
choc t& bao. Nam 2016, Na va cs [14] ciing dd bio cdo bang
phan loai TIRADS it ¢6 vai tro trong phan biét u tuyén giap thé
nang va UTTG thé nang.

Ty 1€ di cén xa trong nghién ctru cta chung t6i 1a 18,8%.
Trong d6 c¢6 1 bénh nhan di can 2 vi tri la xuong va ph01
con lai di can 1 vi tri. Di cin xuong hay gip nhit (chiém
60%), tiép dén 1a phoi (30%) (biéu do 1). Két qua nay twong
ddng v6i nghién ctru cia Durante va cs (2006) [15], xuong
va phoi 1a hai co quan di cin hay gip nhét, ¢6 ty 1é lan lugt
la 36 va 35%. Vi tri di can xuong thuong gip 1a xuong ba
vai, xuong e, xuong so va xuong chau. Theo nghién ctru cua
Parameswaran va cs (2017) [16], ty 1¢ di can xa 1a 22%, vi tri
di can xa thuong gip nhat 1a xwong (cot sdng, xwong chau va
xuong ba vai, chiém 42%), sau d6 1a phoi (33%), ndo (17%)
va hach (8%). Trong nghién ctru cua chung t6i, c6 6 bénh nhan
di can xuong, trong d6 50% (3 bénh nhén) 1a di can cot song,
1 bénh nhan di can xuong chau, 1 bénh nhan di cdn xuong
cham. C6 1 bénh nhan di cin xwong ham 14 vi trf it gap trong
UTTG thé nang ciing nhu UTTG néi chung. Tudi >55 va u >4
cm lam ting nguy co di cin xa c¢6 y nghia théng ké véi p<0,05
(bang 2). Két qua nay twong dong voi bo cao cia Vuong va
cs (2018) [5].

Di cin hach ¢b thuong it gip trong UTTG thé nang do ban
chit bénh thuong xam 14n mach mau. Theo Podda va cs (2015)
[17], ty 1€ di can hach ¢ 12 17% & UTTG thé nang xam nhap
rong. Trong nghién cuu cua Pisanu va cs (2011) [18], Kim va cs
(2014) [19], ty 1& di can hach ¢6 trong UTTG thé nang tuong ing
147,3 va 5%. Ty 1¢ di can hach c6 trong nghién ctru ctia ching toi
1a 31,3%, cao hon so voi cac nghién ctru khac do ty 1€ vét hach ¢d
nhiéu hon. Di cin hach gidp nhiéu hon & bénh nhan nam gioi, tré
tudi, u co kich thuéc >4 cm, ung thu ca 2 thily gidp trang. Trong
d6, ung thu hai thuy tuyén giap lam ting ty 1¢ di can hach co y
nghia thong ké v6i p=0,049. Ty 18 di cin hach ¢6 ¢ nhém chua
¢6 di can xa la 33,3% va ¢ nhom di can xa la 22,2%, su khac biét
nay khong co y nghia thong ké (bang 4). Tuy nhién theo Vuong
va ¢s (2018) [5], di can hach ¢6 1a yéu t6 nguy co ting ty 1¢ di
cin xa trong UTTG thé nang véi OR=5,1 [95%CI 2,59-10,35]
vGi p<0,0001.

e ~
Két luan

Két qua nghién ciru 48 bénh nhan chan doan UTTG cho thy, ty 16
nit/nam 1a 4,3/1, d¢ tudi trung binh 1a 44£16,1, cha yéu ¢ nhém
twoi <55 (72,9%). Ly do vao vién tham kham cua nguoi bénh chu
yéu I tinh c& phat hién u gidp qua kham stre khoe (50%) va 16,7%
¢o triéu chung biéu hién tai co quan di cin xa. U da s6 gip 6 mot
thity tuyén giap, thuong 1a u don doc, kich thude u trung binh 1a
21,7412 mm, chi yéu dugc danh gia TIRADS 4. Choc hiit té bao
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kim nho c6 it vai tro trong chin doan UTTG thé nang, ty 1& két
qua FNA khong xéc dinh gin 50%, FNA lanh tinh chiém hon
30%.

Di cin xa gip ¢ 18,8% bénh nhan, xwong va phdi 1 hai co
quan thuong gip nhat. Ty 18 di can hach ¢6 1a 31,3%, cao hon &
bénh nhan ung thu ca hai thuy tuyén giap.
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Phat hién d6t bién gen RBI trén miu md
u nguyén bao vong mac
tai mién Bac Viét Nam nam 2020
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Tom tit:

U nguyén bao vong mac, mdt bénh ung thw mit & tré em, da phin 1a do dt bién bat hoat ca 2 béan sao ciia gen RBI.
Chién don sém va xac dinh dot bién gen RBI giip cai thién két qua diéu tri va quéan 1y bénh nhan t6t hon. Nghién
ciru dwge thye hién trén 10 miu khdi u ciia bénh nhin u nguyén bao véng mac bing phwong phap giai trinh ty truc
tiép. 11 dot bién khac nhau da dwoc tim thiy & 9/10 miu mé nghién ctru bao gdm 6 dot bién vo nghia, 1 dot bién sai
nghia, 1 dot bién vi tri cit ndi intron-exon va 3 dot bién 1éch khung dich ma, trong dé ¢é 1 dot bién méi chwa dwge
ma ta trweée d6. Can 1am thém phwong phap MLPA dé xac dinh dét bién xoa doan 16n trén gen RBI va nghién ciru
mé rong trén c& miu 16m hon dé dwa ra birc tranh vé cac dot bién gen RBI trén cac bénh nhan u nguyén bao vong

mac tai Vi¢t Nam.

Tir khéa: dot bién, gen RB1, gidi trinh tw gen, u nguyén bio vong mac.

Chi s6 phén logi: 3.2

Pat van de

U nguyén bao vong mac (UNBVM) hay ung thu vong
mac 1a mot loai khdi u nguyén bao than kinh ac tinh, noi
nhan, phd bién & tré em véi ty 16 mac 1a 1/16000 tré so sinh
con song. Bénh gay tir vong do di can néu khong dugc didu
tri kip thoi, vi vdy phat hién sém va ap dung cac phuong
phap diéu tri pht hop 14 yéu t6 quyét dinh sy sdng con cua
tré, gitip cuu van thi Iyc cho 1 hodc ca 2 mit. Tuy nhién,
viéc nhén thirc vé nhitng déu hiéu ban dau cia bénh con han
ché, dic biét 1a & cac nude dang phat trién trong d6 co Viét
Nam. Phan 16n cac truong hgp UNBVM 6 tré em duoc phat
hién muon, khi khbi u dd phat trién ra ngoai nhin ciu hay
di can nén rat it kha nang giir lai mat va duy tri thi lyc [1].

Céc nghién ctru trén thé gidi da chi ra ring UNBVM la
do dot bién bat hoat ca 2 ban sao cta gen Uc ché khdiu RBI
(Retinoblastoma Transcriptional Corepressor 1). Day la gen
nam trén nhanh dai nhiém sic thé sé 13 vi tri 13q14.2, co
kich thuéc DNA 1a 183 kb gém 27 exon mi héa 928 acid
amin, 1an dau tién duoc duoc mo ta boi Fung va cs vao
nam 1987. Khoang 45% cac truong hgp UNBVM 1la do di
truyén, kiéu di truyén troi trén nhidm sac thé thuong, nhiing
ngudi mang dot bién gen RBI di truyén ciing lam ting nguy
co mic cac khéi u khong phai mét trong subt doi séng cua
ho; khoang 55% cac truong hop con lai chi phat hién dot
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bién trén mau md ung thu vong mac, va khong c6 khuynh
hudng phat trién khéi u ¢ cac vi tri khac. Dén nay, hon 1000
dot bién gen RBI da duoc ghi nhan trong cac mau UNBVM,
bao gém cac dot bién tao ma két thuc sém, dot bién sai
nghia, dot bién vi tri cit ndi intron-exon, dot bién léch
khung, va mdt phan nho 1a dot bién mat doan 16n nam rai
rac trén vung promoter va toan by 27 exon [1-3]. Ty 1¢ phat
hién cac dot bién trén mau mo ung thu 1a 94,9%, trong khi
ty 1€ phat hién dot bién trén mau mau chi 1a 42,4%; xac dinh
dot bién soma trén mau mod ung thu la chi diém dé xac dinh
dot bién té bao mam trén mau mau. Chin doan phan tir dé
xac dinh dot bién gen RBI cho nhiing bénh nhan UNBVM
1a rét can thiét, khong chi gitup bac s lam sang lya chon ligu
phap diéu tri thich hop va c¢6 ké hoach quan 1y bénh nhan
hiéu qua, ma con co ¥ nghia to 16n ddi véi viée tu van di
truyén va du doan rui ro cho cac gia dinh bj anh huong [4].

O Viét Nam, cac nghién ciru chii yéu tap trung vé ty 18
méc bénh, biéu hién 1am sang va cac bién ching ciia bénh,
mot vai nghién curu xac dinh dot bién gen RB1 da dugc tién
hanh trén bénh nhan & mién Bic va mién Nam Viét Nam.
Tuy nhién, nghién ctru trén bénh nhan mién Bic mai chi
phan tich phat hién dot bién gen RBI té bao dong mam trong
mau mau ma chua tién hanh x4c dinh déi chiéu trén ca mau
mo sau phau thuat. Do d6, birc tranh vé dot bién gen RB1 ¢
bénh nhan UNBVM Viét Nam van chua duoc nghién ctru
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Abstract:

Retinoblastoma, a type of eye cancer in children, is
mostly caused by inactivating mutations of both copies
of the RBI gene. Early diagnosis and identification of
RBI gene mutations would improve treatment outcomes
and patients’ management. This study was performed on
10 tumour samples of retinoblastoma patients using the
direct sequencing technique. 11 different mutations were
found in 9 out of 10 tumour samples, including 6 nonsense
mutations, 1 missense mutation, 1 splice site mutation,
and 3 frameshift mutations with 1 novel mutation that
has not been reported before. The MLPA method was
required to identify large deletion mutations in the RB1
gene and the study on more samples to provide a picture
of RBI gene mutations in Vietnamese retinoblastoma
patients.
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day du va con nhidu khé khan dé tu van di truyén, quan ly
hiéu qua nguoi mang gen bénh ciing nhu cham sdc, theo doi
bénh nhan UNBVM sbng sot sau khbi u dau tién.

Tir nhitng thyc tidn trén, nghién ctru nay dugc tién hanh
v&i muyc tiéu: “Phat hién cac dot bién gen RBI trén mau mo
ung thu ctia mot s6 bénh nhan UNBVM tai mién Béc Viét
Nam nam 2020 bang k¥ thuat giai trinh tu gen Sanger”.

Doi tuong va phuong phap
Déi twong

- 3 mau DNA tach tir mau méu ngudi khoe manh dé 1am
mau déi chimg va t6i wu quy trinh k§y thuét sinh hoc phan
tur, phan tich gen.

- Nhém bénh: 10 mau dich choc hiit khéi UNBVM cua
bénh nhan di dugc chan doan xac dinh ung thu vong mac
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theo tiéu chuan nhan khoa.

- Cac mau bénh nhan duoc thu thap tai Bénh vién Mit
Trung wong nam 2020, cac ky thuat sinh hoc phan tir dugc
thyc hién nghién ctu tai Trung tdm Nghién ciu Gen -
Protein, Truong Pai hoc Y Ha Noi.

Phuwong phap
Thiét ké nghién ciru mé ta cdt ngang:
Céc k¥ thuat sir dung trong nghién ctru:

- Tach chiét DNA: DNA duoc tich chiét tir khdi
UNBVM bing bo kit The QIAamp DNA Mini Kit (hing
Qiagen - Pirc), quy trinh tién hanh theo huéng dan ctia nha
san xuat; kiém tra néng dd, do6 tinh sach DNA sau tach chiét
bang phuong phap quang pho.

- K thuat PCR khuéch dai 27 exon ciia gen RBI sir dung
cac cap moi di cong bd cuia Abouzeid va cs (2007) [5] bang
bd kit GoTaq® Hot Start Master Mixes - Promega, vdi chu
trinh nhiét nhu sau: 95 do 15 pht, (95 d6 30 giay, 58 do 30
gidy, 72 do 30 giay) x35 chu ky, 72 6 10 phaut.

- Kiém tra san phdm PCR bang dién di trén gel agarose
1,5%.

- Phan g giai trinh tu Sanger toan b gen RB/ st dung
bd kit BigDye™ Terminator v3.1 Cycle Sequencing Kit
(ABI - My).

- Tinh sach san phém PCR sequencing béng kit BigDye
XTerminator™ Purification Kit (ABI - M¥).

- Pién di san pham giai trinh ty trén hé thong phén tich
di tryén ABI3500 (Applied Biosystem - M¥).

- So sanh két qua gen RBI cia bénh nhan véi trinh ty
chuan trén GeneBank (NG_009009) bing phan mém CLC
main workbench dé phat hién cac dot bién.

Pao dirc nghién ciru trong y hoc: mau nghién ciru duoc
liy khi b me bénh nhan hoan toan déng y tham gia nghién
clru; gia dinh ¢6 quyén roi khoi nghién ctru khi khong mudn
tiép tuc tham gia vi bat ky 1y do nao. Két qua xét nghiém
gen s& dugc thong bao cho bd me bénh nhan dé gitip cho cac
bac s§ tu van diéu trj va tu van di truyén. Céac thong tin ca
nhan s€ duoc dam bao bi mat.

Keét qua

Bang ky thuét giai trinh tu gen toan bo 27 exon ciia gen
RBI trén mau DNA tach tir khdi UNBVM, nghién ctru di
phat hién duogc 9/10 (90%) bénh nhan céd dot bién trén gen
RBI, trong d6 c6 6/9 bénh nhan mang dot bién dong hop
tr, 3/9 bénh nhan mang 2 d6t bién di hop tir két hop. 11 dot
bién khac nhau da dugc tim thay nhu bang 1 dudi day:

1n
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Bing 1. Két qua xac dinh dot bién gen RBI trén cic bénh nhan nghién
ciru.

Bénh nhan

STT  Dét bién Bién d6i acid amin Vi tri o
mang dot bien
Dt bién tgo ma két thiic sém (nonsense)
1 c.179T>A p.Leu60Ter Exon 2 RB7
2 c.1333C>T p.Argd45Ter Exon 14 RB5, RB10
3 ¢.1363C>T p.Argd55Ter Exon 14 RB4
4 ¢.1399C>T p.Argd67Ter Exon 15 RB6
5 c.1654C>T p.Arg552Ter Exon 17 RBI10
6 c.2415T>A p.Tyr805Ter Exon 23 RB3
Dot bién sai nghia (missense)
7 c.1981C>T p.-Arg661Trp Exon 20 RB9
Dt bién vi tri cit néi (splice)
8§ c252045GeA Matvitdcatnoicde o o4 gy
exon/intron
Dot bién lgch khung (frameshift)
9 c.32 63del p.AlallGlyfs*9 Exon 1 RBI1
10 c.1044delA p.lle348Metfs*19 Exon 10 RB2
11 ¢.2330delC p-Pro777Leufs*33 Exon 23 RB3

11 @6t bién khac nhau bao gdm: 6 dot bién tao ma két
thuc sém hay con goi la dot bién v nghia (nonsense), 1 dot
bién thay doi acid amin (missense), 1 dot bién vi tri cét nbi
exon-intron (splice) va 3 dot bién léch khung (frameshift).

Dot bién thay thé nucleotide

Nghién ctrudaxac dinh dugc 8 dot bién thay thé nucleotide
bao gébm 6 dot bién tao ma két thuc soém hay con goi la
d6t bién vo nghia (nonsense), 1 dot blen thay d6i acid amin
(missense) va 1 dot bién vi tri cit ndi exon-intron (splice).

Dot bién thay thé dong hop tir:

¢.1981C ¢.1981C>T(R661W)

¥ N
TATCTCCGGCTAA TATCTCHEGGCTAA

Ngudi binh thudng Bénh nhan RBY.tis

Hinh 1. Dot bién thay thé nucleotide ddng hop tir.

Hinh 1 cho thdy, vi tri 1981 trén cDNA gen RBI tuong
Gmg v6i trinh tu nucleotide C ¢ ngudi binh thuong da bi
thay thé bang nucleotide T ¢ bénh nhan RB9 trén ca 2 alen,
dicu nay lam thay d6i b 3 CGG ma hoa acid amin Arginin
6 vi tri codon 661 thanh b 3 TGG ma hoa Tryptophan, day
la dot bién dong hop tir hay dot bién sai nghia (missense).

Dot bién thay thé di hop tik:

c.2415T ¢.2415T>A(Y805%)

v
CATCTATATTTCAI CATCTAWATTTCA

Bénh nhan RB3.tis

Nguwoi binh thudng

Hinh 2. Dot bién thay thé nucleotide di hop tir.
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Hinh 2 cho théy, tai vi tri ¢.2415 cua gen RBI c6 trinh tu
1a nucleotide T & ngudi binh thuong di dugc thay thé bang
nucleotide A & bénh nhan RB3, sy thay thé chi xay ra trén 1
alen nén két qua giai trinh tu tai diém nay c6 2 dinh chong
1én nhau. Dot bién thay thé di hop tir T bang A dan dén su
thay thé bd 3 TAT ma ho4 tyrosine (Y) & vi tri codon 805
bang bo 3 két thuc TAA.

Dt bién lam léch khung dich ma (frameshift)

C6 3 dot bién xoa nucleotide di dugc tim thdy trong
nghién ctu, bao gdm dot bién dong hop c.32 63del
(p-AlallGlyfs*9) ¢ bénh nhan RBI1, dot bién di hop
c.1044delA (p.lle348Metfs*19) ¢ bénh nhan RB2 va dot
bién di hop ¢.2330delC(p.Pro777Leufs*33) ¢ bénh nhan
RB3.

c.1044A c. 1044delA(1348Mfs*19)

TTCTATXGACAGG TTCTATRRMMRGG

Ngu&i binh thuong

Benh nhan RB2.tis

Hinh 3. Dt bién di hop tir xo4 nucleotide A & bénh nhan RB2.

Tai vi tri nucleotide c.1044 gen RB/ ¢ nguodi binh thuong
1a A, con ¢ bénh nhan RB2 vi tri nay bi mét nucleotide A di
hop tir nén két qua giai trinh ty sau d6 cac dinh bi chong 1én
nhau (hinh 3). Viéc mit nucleotide A s& gay nén léch khung
dich m3 va tao ma két thiic sém & vi tri acid amin tha 19 bét
dau tir vi tri dot bién mét nucleotide.

Ung thu vong mac xay ra khi dot bién bat hoat ca 2
alen cua gen ap ché khdi u RB1 [6]. Cac dot bién trong gen
RBI mang tinh chat khong dong nhat, phan b trén ca ving
promoter ciing nhu 27 exon. Hon 2/3 cac dot bién trong gen
RBI duge dy doan 1a tao nén ma két thic sém (nonsense)
dan t6i hinh thanh protein RB1 khong hoan chinh. Cho dén
nay, trén 1000 dot bién gen RBI da dugc dua vao ngan hang
dit liéu ClinVar [3]. 16 diém nong dot bién cua gen RBI bao
gbm cac dot bién vo nghia, dot bién anh huong toi phan cit
mRNA va dot bién sai nghia dd duoc thong ké thuong xay
ra tai cac exon 9, 10, 14, 17, 18, 20 va 23 trong nghién ctru
tong hop (meta-analysis) cua Valverde va cs (2005) ciing
nhu nghién ctru cua Tomar va cs trén bénh nhan Singapore
nam 2017 [4, 7].

Céc dot bién tao ma két thiic sém la dang dot bién gen
RBI thudng gip nhit, dot bién 1am thay thé nucleotide tao
nén bo 3 két thuc som hay tin hiéu dimng dich ma sém dan
dén hau qua khong tao duoc san phém protein RB1 hodc tao
ra protein RB1 khong cé chtic nang gay nén bénh UNBVM
[4]. C6 6/11 dot bién tao ma két thuc som da phat hién dugc
trong nghién ctru, cac dot bién nay di dugc bao cao trong cac
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nghién ctru trén thé giéi. Dot bién c.179T>A(p.Leu60Ter)
dugc cong bd 1an dau tién boi He va cs (2014) [8] trén cac
bénh nhéan Trung Qudc, sy thay thé T bing A lam thay ddi bo
3 TTA ma hoa Leucin & vi tri codon 60 trén exon 2 thanh bd
3 két thuc TAA. Mot dot bién thay thé nucleotide dang dot
bién sai nghia da dugc tim thay 14 ¢.1981C>T(p. Arg661Trp)
& exon 20, dot bién nay cing da dugc bao cdo ¢ nhiéu bénh
nhan UNBVM trén toan thé gidi, Whitaker va cs (1988) da
ching minh dot bién c.1981C>T(p.Arg661Trp) lam giam
hoat dong cua protein RB1 gy nén bénh Iy UNBVM [9].
Mot dot bién thay thé nucleotide & vi tri cit ndi ciing dugc
tim thdy trong nghién ctru 1a ¢.2520+5G>A ¢ intron 24, tuy
khong truc tiép lam thay ddi trinh tw ma hoa acid amin ciia
protein RB1 nhung anh huéng dén vi tri cit bo intron 24
dé ndi exon 24 va 25 vao nhau tao nén mRNA hoan chinh.
Dot bién nay da dugc cong bd gy bénh va duwoc mo ta trén
ngan hang dit liéu bién thé gen RBI (variant ID: 428703) [3].

Nhitng d6t bién léch khung dugc tim thdy trong
nghién cou la c¢.32 63del(p.Alal1Glyfs*9) & exon 1,
c.1044delA(p.1le348Metfs*19) & exon 10 va ¢.2330delC(p.
Pro777Leufs*33) & exon 23. Nhiing dot bién nay sé giy
léch khung dich ma ngay tai vi tri nucleotide bi mat va s&
tao nén mot tin hi¢u két thiic sém sau d6 mot hodic mot sb
acid amin vi vay s€ khong tao dugc protein RB1 hodc tao ra
protein RB1 khong c6 chlic nang gay nén bénh UNBVM.
Dot bién ¢.32_63del(p.Alal1Glyfs*9) ¢ exon 1 da dugc mod
ta gdy bénh UNBVM trén cac cong bb khac nhau [3]. Dot
bién ¢.2330delC(p.Pro777Leufs*33) & exon 23 chwa dugc
ghi nhén trén cac ngan hang dit liéu dot bién gen RBI trong
bénh UNBVM, tuy nhién da dugc George va cs (2015) [10]
tim thdy trong ung thu phoi khong té bao nho c.1044delA(p.
[le348Metfs*19) & exon 10 1a dot bién m&i 1an dau tién duge
tim thay trong nghién ctru, vi tri c.1044 bi mét nucleotide A
di hop tu lam cho m¢t mach ciia mRNA bi Iéch khung dich
mi, cac acid min tir vi tri codon 348 s& bi thay thé bang cac
acid amin khéc, sy thay thé nay s& dimg lai sau d6 19 acid
amin do tao thanh ma két thic. Dot bién nay dugc tim théy
& bénh nhan mi s6 RB2, ngoai dot bién di hop tir lam léch
khung dich ma ¢ exon 10, bénh nhan con mang mot dot bién
di hop ttr ¢.2520+5G>A lam mat vi tri cit ndi & intron 24.

Nghién ctru méi chi tién hanh dugc trén 10 mau dich
choc hut khdi UNBVM nhung da phét hién dugc 11 dot bién
khac nhau trén 9 bénh nhan. Viéc xdc dinh dot bién té bao
soma trén mau mo ung thu 14 chi diém cho viéc xac dinh dot
bién té bao mam trén mau mau & cac bénh nhan UNBVM,
lam co s¢ dé xac dinh tinh trang mang gen trén cac thanh
vién gia dinh bénh nhan. Viéc nay khong chi giap bac si
1am sang khang dinh chin doan, lya chon phuong phap didu
trj kip thoi, ma con gifip tang nhan thirc vé nguy co mic dé
kham day mit dinh ky & nhiing thanh vién gia dinh. Ddng
thoi, déy cting la co s¢ dé tu van di truyén, tu van truge hon
nhan, chan doan trude sinh hay trude lam t6 d6i v6i nhiing
nguoi mang gen nhom bénh 1y nay.
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Mot bénh nhéan chua tim thay dot bién bang phuong phap
giai trinh tu gen truc tiép c6 thé do bénh nhan mang dot bién
x04 doan 16n gen RB1 hodc dot bién & mot gen khac, can lam
thém phuong phap MLPA hoac giéi trinh tu gen thé hé méi
(Next Generation Sequencing) dé khang dinh thém. Nghién
clu cling can mé rong trén nhiéu bénh nhan hon dé dua ra
blrc tranh vé cac dot bién gen RBI trén bénh nhan UNBVM
tai Viét Nam.

£ ~
Két luan

Nghién ctru da phat hién dugc 9/10 (90%) bénh nhan
c6 dot bién trén gen RBI & mau UNBVM. 11 d6t bién khac
nhau da dugc phat hién, trong d6 co6 6 dot bién vo nghia
(nonsense), 3 dot bién léch khung (frameshift), 1 dot bién
thay dbi acid amin (missense) va 1 dot bién vi tri cit ndi
intron-exon (splice).

LO1 CAM ON

Nghién ciru nay dugc tai trg kinh phi boi Dé tai nghién
ctru khoa hoc va cong nghé cap Bo Y t& “Nghién ciru dic
diém di truyén dot bién gen RBI trén bénh nhan u nguyén
bao vdng mac va cac thanh vién trong gia dinh; dé xuat quy
trinh xét nghiém di truyén sang loc va chan doan sém” theo
Quyét dinh sé 2385/QD-BYT ngay 14/5/2021. Nhém tac
gia xin chan thanh cam on.
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Sang loc cac hop chit twong tw nucleotide va nucleoside
itc ché enzym RNA-dependent RNA polymerase cuia SARS-CoV-2
bing phwrong phap docking phén tir nham diéu tri bénh COVID-19

Ta Thi Thu Hing', Nguyén Bio Kim', Lé Ping Huy?, Bui Thanh Tang"*
"Truong Dai hoc Y dwoc, Pai hoc Quéc gia Ha Noi
2Truong Pai hoc Dugc Ha Noi
Ngay nhén bai 8/6/2021; ngay chuyén phan bién 14/6/2021; ngay nhan phan bién 23/8/2021; ngay chip nhan ding 27/8/2021
Tém tit:

Pai dich COVID-19 do virus SARS-CoV-2 giy ra hi¢n dang l1a mdi quan tim lén cia toan nhén loai. Enzym RNA-
dependent RNA polymerase (RdRp) cia SARS-CoV-2 tham gla diéu hoa qua trinh nhén Ién caa virus dwge danh
gia 1a mot muc tiéu diéu tri tiém nang dé kim ham sy lay nhiém ciia SARS-CoV-2. Trong nghién ctru nay, cac tac
gia tién hanh sang loc cac hop chét twong tw nucleotide ¢6 kha ning e ché enzym SARS-CoV-2 RdRp bang cach sir
dung phuong phap docklng phén tir. Quy tic 5 tiéu chi ciia Lipinski dwgc sir dung dé danh gia dac tinh glong thude
cda cac hgp chit tiém nang. Cac thong so dwge dong hoc cua cac hop chit tiém nang dugc danh gia bang cong cu
pkCSM. Dua trén cac cong b6 truée day, bai bao da thu thap dwec 100 hop chét tuwong tu nucleotide va nucleoside.
Két qua cho thiy, ¢6 18 hop chit c6 tic dung trc ché enzym SARS-CoV-2 RdRp manh hon cé chit chirng dwong
remdesivir. Phan tich quy tic Lipinski cho thiy, 17/18 hgp chit d6 c6 dic tinh giéng thudc. Céac hop chit: novuridin,
didanosine, sofosbuvir, puromycin, defibrotite, gemcitabine va nikkomycins 1a cac chit c6 ning lwong 4m nhit va
dic tinh dwge dong hoc dé hf’ip thu, khong bi chuyén hoéa & gan, thai trir qua than va cé thé ¢6 doc tinh véi gan.
Chinh vi vy, cin tién hanh cic nghién ctru in vitro va in vivo dé c6 thé phat trién cac hop chit nay thanh thudc diéu
tri COVID-19.

Tir khéa: in silico, molecular docking, remdesivir, RNA-dependent RNA polymerase (RdRp), SARS-CoV-2.
Chi s6 phén logi: 3.4

Dat van de cho céc chat tic ché gitp diéu tri virus SARS-CoV-2 [4-7].

K¢ tir khi hoi chiing h6 hap cép tinh COVID-19 lan dau
tién dugc phat hién tai thanh phé Vii Han, tinh HO Bic,
Trung Quéc, gidi khoa hoc ciing nhu toan nhén loai da phai
d6i mat véi mot thach thire chua timg c6 dé tim ra phuong

Docking phén tir 1a mot ky thuat mé hinh héa dé du doan
vi tri va cAu hinh thun loi ma phan tir co chét (phéi tr) co
thé lién két véi phan tir protein (dich tac dung). Phuong
phéap nay tiét kiém thoi gian va chi phi trong viéc sang loc

phap diéu tri can bénh nay. Vi téc d6 lay lan nhanh chong
ctia n6, tinh dén ngay 01/6/2021, di c6 171 trigu trudng hop
lay nhiém va 3,57 triéu truong hop tir vong duge bao céo
[1]. Tai Viét Nam, da ghi nhan 7.625 truong hop mic va 48
truong hop tir vong. Céc triéu chung lam sang thuong dugc
nhan thay sau 5 hodc 6 ngay sau khi nhim bénh nhung thoi
gian 0 bénh co thé 1én dén 14 ngay [2]. Sbt, ho, khé th, mét
moi 1a nhiing triéu chimg pho bién nhat.

Virus SARS-CoV-2 ¢6 bd gen RNA soi don véi kich
thude 29,9 kb. N6 bao gom 14 khung doc md (ORF), ma
hoa cho téng s6 27 protein dugc chia thanh protein cau triic
va khong ciu tric [3]. RNA-dependent RNA polymerase
(RdRp) 1a mét enzym quan trong ddi véi vong doi RNA cia
virus, tham gia vao qu4 trinh phién ma va dich ma ctia by gen
virus SARS-CoV-2. Do d6, RdRp dugc coi la muc tiéu chinh

‘Tac gia lién hé: Email: tungasia82@gmail.com
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cac hop chat so voi phuong phap thyc nghiém [8].

Remdesivir 1a mot loai thude khéang virus da dugc Cuc
Quan 1y thuc phdm va duge phim My (FDA) chip thuén
dé diéu tri COVID-19 cho nhiing bénh nhén phai nhap vién
[9]. La mot chét tuong ty nucleotide, remdesivir ¢6 tic dung
{rc ché enzym SARS-CoV-2 RdRp [10]. Cac hop chat tuong
tu nucleotide 13 cac este phosphat ctia nucleoside, 1a tiéu
don vi cua axit deoxyrlbonuclelc (DNA) va axit ribonucleic
(RNA). Chung bao gdm mét gbc duong duoc lién két véi
mot goc purin hodc pyrlmldln thong qua lién két B-N-
glycosidic [11]. Trén thyc té, cling dd c6 nhimng hop chat
twong tu nucleotide nhu cidofovir, abacavir, stavudine va
entecavir dugc nghién ctru trd thanh thude va duoc FDA
phé duyét dé diéu tri cac bénh nhidm virus khac nhau [12-
15]. Do d6, dua trén gia thuyét rang, nhiing chét c6 cau tric
trong dong duoc ky vong 1a co hoat tinh sinh hoc gidng
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Abstract:

The COVID-19 pandemic triggering acute respiratory
syndrome is a major global health concern. The SARS-
CoV-2 RNA-dependent RNA polymerase (RdRp)
enzyme regulating viral replication has been evaluated
as a potential therapeutic target for inhibition of the
infection of SARS-CoV-2. In this study, we evaluated
the ability of RNA-dependent RNA polymerase drug
inhibitors by using molecular docking in silico model.
Lipinski’s rule of Five was used to evaluate drug - like
properties of potential compound. Pharmacokinetic
parameters of potential compounds were assessed using
the pkCSM tool. Based on previous publications, we have
collected 100 compounds. The results exhibited that 18
compounds have RdRp inhibitory activity stronger than
the remdesivir as reference compounds. The Lipinski’s
rule of Five showed that 17 among 18 compounds had
proprietary drug-likenesss. Compounds including
novuridine, didanosine, sofosbuvir, puromycin,
defibrotite, gemcitabine, and nikkomycins are the most
negative energies and have pharmacokinetic good
absorption, not metabolised in the liver, excreted by
the kidney and may have hepatotoxicity properties.
Therefore, it is necessary to conduct the in vitro and in
vivo assays to develop these compounds into drugs for
COVID-19 treatment.

Keywords: in silico, molecular docking, remdesivir, RNA-
dependent RNA polymerase (RdRp), SARS-CoV-2.
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nhau, chtng t6i tién hanh sang loc cac hop chat tiém ning
c6 cau tric twong tu nucleotide va nucleoside cé kha nang
uc ché enzym RdRp dé diéu tri bénh COVID-19.

Nguyén liéu va phuong phap nghién ciu
Mo hinh docking

Chudn bi cdu triic protein: cau trac enzym 3D cia
SARS-CoV-2 RdRp (PDB ID: 7BV2) duoc truy xuit
tr Ngan hang dir li¢u protein RCSB (www.rcsb.org).
Trong phtrc hgp 7BV2 di chtra sin ligand dong két tinh
la  [(2~{R},3~{S},4~{R},5~{R})-5-(4-azanylpyrrolo[2,1-f]
[1,2,4]triazin-7-yl)-5-cyano-3,4-bis (oxidanyl)oxolan-2-yl]
methyl dihydrogen phosphate. Vung hoat dong (binding
site) cuia protein duoc xac dinh bang phin mém MOE va
Discovery Studio Visualizer 4.0. Bé chuén bi cho qua trinh
docking, tat ca cac phan tir nudc va dong tinh thé di dugc
loai bo khoi phan tir protein bang phin mém Discovery
Studio Visualizer 4.0. Cac phan ti& hydrogen s€¢ duoc thém
vao bang phan mém Autodock Vina trude khi tai lap ving
hoat dong ciia protein sir dung phan mém MGL Autodock
tools 1.5.6. Vung hoat dong cua enzym SARS-CoV-2 RdRp
duoc xac dinh trong mot hop ludi co kich thudc 104x80x118
A, trung tim (x,y,z) 1a (87,682, 89,834, 107,939). Sau do6
lwu protein dudi dinh dang pdbqt dé chuan bi cho qua trinh
docking.

Chudn bj cdu triic phoi tir: dya trén cac cong bd trude day,
chung t6i thu thap dugce 100 hop chat tuong ti nucleotide.
Céu tric 3D cua nhitng hop chat nay duoc 13y tir co so dir
ligu PubChem ¢ dinh dang sdf, sau d6 chuyén thanh dinh
dang pdb bang phan mém Chimera [16, 17]. Tiép theo, cac
phdi tir dugce t6i vu hoa bang phian mém Avogadro sir dung
phuong phap Gradient lién hop (Conjugate Gradients) roi
chuyén thanh dinh dang pdbqt bang phin mém Autodock
Tool [18, 19].

Thuee hién docking phdn tir: cac phdi tir dwoc dock vao
trung tAm hoat dong cua protein bang phin mém Autodock
vina. Str dung phan mém Discovery Studio Visualizer 2020
gilp quan sat cac lién két gilta protein va cac hop chat sang
loc duoc.

Pdnh gid két qua docking: dé danh gia két qua qué trinh
docking, phdi tir tir dong tinh thé da duogc re-dock lai vao
vi tri hoat dong cua muc ti€u. Qua trinh dugc thyc hién
thanh cong néu gi tri d6 léch binh phuong trung binh gbc
(RMSD) nhé hon hodc bang 1,5 A.

Danh gia quy tic 5 tiéu chi ciia Lipinski

Quy tic 5 tiéu chi cia Lipinski dugc st dung dé danh
gi4 dic tinh gidng thudc cua cac hop chit [20]. Chung
toi su dung cong cu online (http://www.sctbio-iitd.res.in/
software/drugdesign/lipinski.jsp) dé danh gia quy tic 5 tiéu
chi cua Lipinski [21].
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Hinh 1. Ving hoat djng ciia RdRp dugc xac dinh bflng ph?m mém MOE (trai) va Discovery Studio Visualizer 2020 (phai).

Dy dodn cdc thong s6 dwgc dong hoc

Két qua dy doan cac thong s6 vé duge dong hoc bao
gém hap thu, phan b6, chuyén hoa, thai trir va doc tinh
(ADMET) cua cac hop chat tiém ning duoc danh gia qua
cong cu pkCSM (http://biosig.unimelb.edu.au/pkcsm/
prediction) [22].

Két qua
Viing hoat dong ciia protein

Vung hoat dong (vi tri lién két) cua protein RdRp duoc
xac dinh bang cong cu SiteFinder ctia phan mém MOE
va Discovery Studio Visualizer 2020 (hinh 1). Pdng thoi,
cac acid amin quan trong ¢ vung hoat dong nay ciing dugc
xac dinh, bao gf“)m: ASN496, LYS593, THR591, GLY 590,
LEU758, CYS813, ASP760, ASP761, ASP618, TYR619,
PRO620, LYS621, CYS622, ASP623.

Dadnh gia mé hinh docking

Trude khi sang loc cac hop chat, phéi tir ddng két tinh
dugc tach ra khoi phirc hop 7BV2 1di duge re-dock lai vao vi
tri hoat dong cia muc ti€u dé xac dinh do léch binh phuong
trung binh géc (RMSD), tir d6 danh gia tinh phu hop cua
cac thong s6 docking. Két qua sau khi docking lai phdi tir
dong tinh thé thu dwoc gia tri RMSD 14 1,005 A (hinh 2).
Gia tri nay théa man diéu kién RMSD nho hon 1,5 A, chiig
t6 két qua docking phan tir vao muc tiéu la déng tin cay.

Su tuong tac gitra phdi tir ddng két tinh va RdRp dugc
thé hién nhu trong hinh 3. Tir hinh ta c6 thé thiy dugc phéi
tir dong két tinh hinh thanh lién két v&i nhiéu acid amin nhu:
lién két conventional hydro voi ASN496, ASN497; lién két
hydro carbon véi LYS500 va lién két vai mot s6 nucleobase
nhu A13, Al4, AlS.
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Hinh 2. Két qua re-dock ciia phoi tir dong két tinh.

LYS

A:500
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A-497
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A N ;
T: 13
— \ /ﬂ
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ASN
ACEF === A
A:496 T4 A

Hinh 3. Twong tac 2D ciia ligand dong két tinh véi SARS-
CoV-2 RdRp.
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Bang 1. Két qui docking cac phan tir hop chét vao dich RARp véi mire

niing lugng lién két twong ing.

Khoa hoc Y - Duoc n——

Sang lpc cac hop chit irc ché RARp

Sau khi chuan bi cac phdi tir, tién hanh docking toan b

— ij;;lg(é!f'-mg I ij;;‘;-‘; é';"-’"g 100 hop chat thu thap dugc vao enzym RdRp dé tim kiém
(keal/mol) (keal/mol) cac hop chat c¢6 kha nang ic ché RdRp. Két qua thu dugc &
I Zidovudin 7,1 50 6-Azauridin 6.6 bang 1.
2 Tenofovir alafenamit  -7,6 53 Mizoribin -6,9 , . A L . Lo 0 aX X, .- L.
3 Zalcitabin 1,5 54 Acyclovir fleximer 1 -6,1 So sanh ?ang lu'O’Ilf?" 'hen ket cua p hoi tu dczngglfet tinh VOI
4 Adefovirdipivoxil 73 55 Acyclovir fleximer 2 64 100 hop chat, chung t6i thu dugc 18 hop chat toi wu so voi
5 Defibrotite 85 56 Acyclovir fleximer 3 52 phoi tir dong két tinh remdesivir (-7,7 kcal/mol).
6 Emtricitabin -6,1 57 CNDAC -6,8 £ . ., ¢ L s . .
7 Azacitidin 8,1 58 Fluorocyclopentenylcytosin  -6,9 Ket qua dénh gid quy tac 5 tiéu chi cita Llp inski
8 Famciclovir -5 59 TanC -6,2 Céc hop chat dugc goi 1a “giong thuoc” khi ching déap
9 Sofosbuvir i UM 0 s et . g it nhat 2 trong 5 tiéu chi theo quy tic 5 tiéu chi ciia
S R R B e s Lipinski: (1) Khéi lugng phan tir <500 Da; (2) C6 tinh ua
11 Nelarabin 12 62  ARC -4,0 dx LogP nhé hon 5): (3) Kho . h.; hon 5 nhé
12 Penciclovir -5,7 63 Valopicitabin 1.5 au CaP ( ?g nho hon )’ ( ) R ong co 1‘.1,\ 1eu hon > n (,)m
3 Stavudin 63 64 Mericitabin a7 cho lln?n két hydrogen; (4) Khong c6 nhiéu hop 10 nhom
14 Decitabin 66 65  Elvucitabin 62 nhén lién ket hydrogen; (5) D6 khuc xa mol phai nam trong
15 Telbivudin -6,6 66 Apricitabin 6,1 khoang 40-130. Két qua dap tng quy tac 5 tiéu chi theo
16 Abacavir 71 67  Cyclopropavir 7,1 Lipinski cua cac hop chat trén dugc trinh bay ¢ bang 2.
17 Fluorouracil -5,9 68 Festinavir 1.5 ) |
18 Acyclovir 6,5 69 4-thio2 deoxycytidin 6,1 Bing 2. Ket qua danh gia quy tac 5 tiéu chi cia Lipinski.
19 Entecavir 21,2 70 Saza-4'-thio2’deoxycytidin ~ -6,0 - - N
20 Trifluridin al 71 Zebularin 70 Trong - Nhém cho — Nhom nhin oo Hop
- : STT Hop chit lwong  lién két lién ket looP Do khicxa chat
21 Ganciclovir -18 72 5-fluorouracil 5,7 op phin  hydrogen  hydrogen 14 mol (MR)  gibng
22 Tegafur 5.9 73 6-thioguanin 5,5 tir (HBD) (HBA) thude
23 Ribaviri -6,5 74 6-Mercaptopuri -49
DAV ’ = : | Defibrotite 444 4 9 3370198 115334564 Co
24 Neplanocin -5,6 75 6-Azacytidin -6,8
25 Acid Tnosinic 4 76 3.Deazauridin 6,6 2 Azacitidin 244 5 9 -2,796001 55,109795  Co
26 Tenofovir -6,0 77 Fludarabin phosphat -6.9 3 Sofosbuvir 529 3 12 1999300  123,152649  C6
U Ny 68 [ ooy fory il 68 4 Gemcibine 269 4 7 0993700 54697998  C6
28 Triazavirin -6,0 79 2-Chloro-2’-deoxyadenosin ~ -7,0
7 Deory-2- 5 Ganciclovir 255 5 8 -2,100000 60,020195  C6
29 Galidesivir 73 80 M -6,5
methylenecytidin 6  CyclicGMP 345 5 11 -1,653200 71,542686  Co
30 Ropidoxuridin 53 81 5-Ethyldeoxyuridin -6,6 i : .
3 Acadesin 69 ) Brivudin 59 7 Didanosine 236 2 6 -0,043800 58,074993  Co
9 Sazaguanin 61 . fiéffhrli(;riiethym : 60 8§  Mericitabin 399 2 9 113000  96,686371 €6
PR 9 Novuidin 253 1 9 0070980 55173691  C6
3 GS-441524 76 T T
’ deoxyuridin i 10 Neosidomycin 348 4 7 -0,148599 87,392975 (o
34 Troxacitabin 52 83 HPMPA 50 Il Psicofuranin 297 6 9 2833500 68767586 Co
35 Cyclic GMP -8,2 86  Novuridin -88
36 CyCliCAMP -7,6 87 Alovudin -6,5 12 Puromycm 471 5 11 -0,793701 123,256668 Co
37 Cytarabin (Ara-C) -6,4 88 Neosidomycin -19 13 BlasticidinS 422 9 13 -1,923828  107,118393  Co
S i E e = 14 Bamicein 604 8 15 -1378799 152718018 Khong
39  Fludarabine -6,6 90 Tubercidin 213 - .
T 87 91 Coformycin 2 15 Nucleocidin 364 6 1l -1,374200 74813385 Co
41 Vidarabine (Ara-A)  -6,9 92 Puromycin 8,7 16 Nikkomycins 495 9 15 -3,134398  112,759758  Co
42 Valaciclovir b4 93 Blasticidin § 80 17 Cladrbin 2855 4 7 0297400 66364990  Co
4. Brivdin l %4 Bamicetin = 1§ EDD28OL 39 4 10 1142801 75353088
44 Valganciclovir 6.9 95 Nucleocidin 17 ’ = ’ 0
B i 60 i bildonty i) Két qua tir bang 2 cho thay, hau hét cac hop chat déu thoa
46 Cidofovir 36 97 Cladribin il man 16n hon hodc bang 2/5 tiéu chi trong quy tac 5 tiéu chi
4T Lobueari 05 % Clofwbin ol clia Lipinski, ngoai trir bamicetin. Mic dii bamicetin cho
48 Adefovir 5,9 99 Floxuridin -6,7 4 p o Hg : . L .
49 Tdoxuridin 63 100 EIDD-2801 79 két qua muc nang 1uqng am nhat (-9,8 'kc?al/mol) nhung lai
50 Tmmucling 67 101 Chimg dwong Remdesivir 7,7 khong thoa man quy téc 5 tiéu chi cia Lipinski nén kha nang
o paNe 0 phat trién thanh thudc bi han ché. Trong s6 17/18 hop chat
B théa man, chung t6i chon ra 7 chat c6 nang lugng lién két am
TAP CHI
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Bing 3. Twong tic giita cdc phdi tir v6i cic acid amin va nucleobase nhit gdm: novuridin, didanosine, sofosbuvir, puromycin,
cta 7hop chat c6 niing lwgng am nhat. defibrotite, gemcitabine va nikkomycins dé tien hanh phan

Ning lwgng  Cc acid amin  Biéu dién twong téc 2D ciia tich va danh gia dac tinh dugc dong hoc (hap thu, phan bo,
STT Tén lién két va nucleobase  cAc hop chét véi acid amin va chuyén héa. thai tri va doc tinh) cla nh&ng Chélt néy,
(keal/mol)  Tién két nucleobase ? :
Tuong tac gitra 7 hop chat c6 nang lugng lién két am
- A P X ye . . . \ . 2
AI3, A9, .., _©°% nhat Vo1 cac agld amin va nucl.eotlt ’du'qc’ 'tO{‘lg hqp trogg
GLY590, D Y bang 3. K&t qua cho thay, cac lién két phoi tir - acid amin
b Moo 58 Eg{l}?g adl DA > va phoi tir - nucleobase déu c6 su tuong dong so véi phoi
’ & orte) A X X 2
ASPS65 & tu dong tinh the.

Ddnh gid cdc thong sé dwoc dpng hoc va dic tinh

Dé danh gia hidu qua cta cac hop chit trén, chung t6i tiép

Al3,A14,A19,
floey "® & tycdénh gia thong s6 duge dong hoc va doc tinh (ADMET)
2 Didanosine 87 LYS593, ‘ “  thong qua viéc sir dung pkCSM. Bang 4 1a két qua du doan
oy ’ ADMET ctia 7/17 chét ¢6 nang luong lién két am nhat va
—E thoa min quy tic Lipinski 5.
o -~ Vé hdp thu, kha niang hip thu ciia mot chat dugc danh
A3 AI4Al5, ©-._ 0 :,,f = - gi4 dua vao cac thong sb: do tan trong nude, tinh thdm qua
3 Sofosbuvir  -8,7 Sg 3}3 " mang Caco2 va kha ning hép thu & rudt (nguoi). Mot cht
U18, ASN496 dugc cho la c6 kha ndng tham t6t khi tinh tham qua mang
= Caco2 (log P, trong 10 cm/s) ¢6 gid tri 16n hon 0,9. Két
qua tr bang 4 cho thay, ca 7 chat déu c6 gia tri nho hon 0,9,
Al1,A13,A14, @@ «w=  Kkhd ning thim qua mang thép. Tuy nhién, kha nang hép
| i S s " thu & rudt ngudi (HIB) cta hiu hét cc hop chét nay déu
4 huomycn 87 GIOALAS, = * & “ “  kha 6t do HIB cua chung déu lon hon 30%, trir hop chat
o i nikkomycins khong hdp thu & rudt. Dic biét, 2 hop chét
=3 defibrotite va novuridin cho thdy % hap thu tét, véi gia tri
) @ HIB 16n hon 70%.
O & 3 ~ , Ve pfzdn bér,’gié tri logBB 16m hon 0,3 dm:)’c cholaco @é
5 Defibrotite -85 A19, G16, B - .  nang hap thu tot qua hang rao mau ndo. Két qua cho thay,
AEINED 50 logBB cua tat ca cac hop chat déu nho hon 0,3, khong qua
A hang rao mau nao.
Vé chuyén héa, hé cytochrome P450 1a hé enzym quan
trong trong qua trinh chuyén hoéa thube & gan voi hai CYP
U18, GLY590, quan trong 13 CYP3A4 va CYP2D6. O day, hop chat
b Gersbie - ab) E$§559931, defibrotite 1a co chét cia CYP3A4, cho thay ching c6 thé
bi chuyén hoa & gan. Ngoai ra, defibrotite dugc du doan co
kha ning trc ché CYP3A4. Sau hop chit con lai déu khong
1a co chét va khong e ché hai enzym quan trong nay, do d6
212 g}; chung c6 thé khong bi chuyén hoa ¢ gan.
i Nt 0 %2((1){5%’5545’ Vé thai trir, cic hop chat déu c6 kha nﬁI’lg thai trir qua
ALAS47, than, trong d6 didanosine thai trir nhanh nhat véi dg thanh
LS thai toan phan (log ml/min/kg) 14 0,94 va defibrotite thai trir
qua than cham nhat: -0,107.
HOARC | oy csrs .



Bing 4. Két qua danh gia ADMET.

Khoa hoc Y - Duoc n——

, Théng sb

Hap thu
Defibrotit Novuridin Didanosin Gemcitabin Sofosbuvir Puromycin Nikkomycins

Tan trong nudc (log mol/l) 23,019 -3,293 22,33 -2,749 -3,953 22,811 -2,892
Tinh thim mang Caco2 (log Pﬂpp trong 10 cm/s) 0,195 0,017 0,175 -0,053 0,472 0,511 0,714
Hap thu ¢ rudt (nguoi) (%) 79,123 71,37 68,748 68,491 68,308 59,883 0
Phan b
Thé tich phan bd (ngudi) (log L/kg) -0,525 -0,101 -0,14 0,283 0,728 0,633 -0,069
Tinh thim hang rao mau nio (log BB) 2,031 -0,636 -1,015 -0,878 -1,873 -1,357 -1,537
Chuyén héa
Co chit CYP2D6 Khong Khong Khong Khong Khong Khdng Khong
Co chit CYP3A4 Co Khong Khong Khong Khong Khéng Khong
Ut ché CYP2D6 Khong Khdng Khong Khdng Khong Khong Khong
Ut ché CYP3A4 Co Khdng Khong Khong Khong Khong Khong
Thai trir
Do thanh thai toan phan (log ml/min/kg) -0,107 -0,018 0,94 0,415 -0,106 0,703 0,488
Dic tinh
Dgc tinh AMES Khong Khong Co Khong Khong Co Khong
Dac tinh gan Co Co Co Co Co Co Co
Kich g da Khong Khong Khong Khong Khong Khong Khong

Vé doc tinh, cac hop chit déu dy doan c6 doc tinh trén
gan, khong gay kich ung da. Ngoai ra, thtr nghiém AMES la
mot phuong phap duge st dung rong réi, dung dé phén tich
xem mot chat co thé gay ra dot bién trong DNA hay khong,
va két qua cho thay 1a hau hét cac hop chit khong co doc
tinh AMES, ngoai trir didanosine va puromycin.

Trong nghién clru nay, chung t6i da sang loc 100 hop
chit tuong tu nucleotide va nucleoside. Két qua cho thy,
¢6 18 hop chat c¢6 tac dung tc ché enzym SARS-CoV-2
RdRp manh hon ca chit ching duong remdesivir va sang
loc dwoc 7 hop chét tiém ning nhit bao gdm novuridin,
didanosine, sofosbuvir, puromycin, defibrotite, gemcitabine
va nikkomycins.

Defibrotite (DF) 1a mot hon hop ciia 90% oligonucleotide
phosphodiester sgi  don va 10% oligonucleotide
phosphodiester soi doi, co nguén géc tr niém mac rudt lon
[23]. Két qua nghién ctru cho thay, defibrotit c6 tiém ning
trc ché dich RdRp véi nang lugng lién két 1a -8,5 keal/mol.
DF da dugc chiing minh 1a 1am giam kich hoat p38 MAPK
thong qua twong tac truc tiép vai cac té bao ndi mo, diéu tri

TAP CHI

HOA HOC |/,
ONG NGHE Ict Nam 63(9) 9.2021

COVID-19 [24]. Cac nghién clru da chirng minh sy gia tang
biéu hién cta phdi tir integrin, pha v& mang té bao ndi mo
va viém quanh mach & COVID-19 [24, 25]. Ngoai ra, DF
{rc ché manh biéu hién cua heparanase (mdt chét diéu hoa
chinh cua qua trinh viém ¢ ndi mac, dong vai tro trung tam
trong viém mach mau lién quan dén COVID-19) va hoat
dong ctia enzym [24, 26, 27].

Gemcitabine 1a mot chat tuong tu cytidine, dugc FDA
chap thuan dé diéu tri cic bénh ung thu [28]. Ngay cang c6
nhiéu bang chimg cho thiy, gemcitabine 1a mot chat khang
virus phd rong hi¢u qua chéng lai nhiéu loai virus RNA bao
gf")m coronavirus, MERS-CoV, SARS-CoV, enterovirus,
virus influenza va virus Zika [29-31]. Gemcitabine {rc ché
MERS-CoV va SARS-CoV voi EC50 twong ung 1a 1,22 uM
va 4,96 uM [31]. Trong mdt nghién ctru ciia Y.-N. Zhang va
cong su [32] cho thay, EC50 ctia SARS-CoV-2 1a 1,24 uM.
Trong nghién ctru cta chung toi, ning lugng lién két cua
gemcitabine 1a -8,5 kcal/mol ciing v6i kha ning hap thu ¢
rudt cao, cho thiy tiém ning 16n cta gemcitabine trong didu
tri COVID-19.

Sofosbuvir 12 mot chat tuong tu nucleotide, la thude
chéng virus viém gan C (HCV) da dugc phé duyét 1am
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sang. Sofosbuvir cling c¢6 kha nang ngan chan cac ho virus
RNA so¢i duong khic nén n6 co tiém ning tc ché SARS-
CoV-2 RdRp [33]. Mot s6 nghién ctru trude day di chi ra
réng, sofosbuvir c6 hoat tinh khang virus in vitro va/hoéc in
Vivo chéng lai virus Dengue, Zika [34, 35]. Thém vao do,
sofosbuvir it twong tic, an toan va dugc dung nap tot véi lidu
400 mg mdi ngay trong ché do diéu tri 24 tun [36]. Trong
nghién ctru nay, chiing t6i da tinh dugc nang luong tu do cta
sofosbuvir voi dich RdRp 1a -8,7 kcal/mol va dy doan dugc
kha nang hap thu & rudt kha cao (gan 70%). Chinh vi vay,
sofosbuvir can duoc nghién ciru in vitro, in vivo dé danh gia
kha ning trc ché SARS-CoV-2.

Didanosine 1a mot loai thude khang virus HIV thudc
nhom chat (rc ché men sao chép nguoc nucleoside va da
dugc FDA phé duyét dé diéu trj nhiém HIV [37]. Sau khi
gan két voi dich, didanosine cho ning lugng lién két véi
protein kha 4m (-8,7 kcal/mol) so véi phdi tir ddng tinh thé.
Trong céc nghién clru in silico khac, didanosine cling cho
thay tiém nang trong diéu trj SARS-CoV-2 [38, 39].

Novuridin 1a mét nucleoside pyrimidine, da dugc danh
gi4 vé hoat tinh chéng retrovirus véi EC50 13 0,36 1M [40].
Novuridin cho két qua ning luong lién két 4m nhat (-8,8
kcal/mol) trong s6 7 hop chat thoa man quy tic Lipinski.
Puromycin 12 mot khang sinh ph rong, ngin chin sy tong
hop protein ciia tic nhan gdy bénh bang cach phan tng voi
polypeptide mdi sinh trén vi tri peptidyl-tRNA ctia ribosome,
xUc tac giai phong cac chudi peptide khong hoan chinh tir
phurc hop peptidyl-tRNA-messenger-ribosome, hinh thanh
peptidyl-puromycin [41]. Trong phan tich ADMET, hai
hop chat novuridin va puromycin déu cho thay kha ning
hép thu ¢ rudt kha tot. Nikkomycins 1a khang sinh peptidyl
nucleoside tu nhién, trc ché téng hop chitin va thé hién hoat
tinh khang nam [42]. Trong nghién ctiiu nay, nikkomycins
cho nang lugng tu do kha am (-8,5 kcal/mol), nhung khong
hap thu & rudt ngudi. Chinh vi vdy, can nghién ciru siu hon
dé danh gia tac dung ciing nhu cai thién kha ning héap thu
cua nikkomycins.

Nghién ciru ndy da cho thiy tiém ning trc ché dich RdRp
ctia hop chat EIDD-2801 voi ning luong lién két thap (-7,9
kcal/mol), cao hon 7 hop chit ban luan & trén. Pic biét,
EIDD-2801 di dugc ching minh 1a ¢6 kha nang chéng lai
SARS, MERS, SARS-CoV-2 va ¢ hiéu qua gap 3-10 lan so
voi remdesivir trong viéc ngan chan su sao chép cia SARS-
CoV-2 [43]. Trong mot nghién ctiu khéac, R. Abdelnabi va
cong su da su dung EIDD-2801 dé diéu tri chuot lang bi
nhiém SARS-CoV-2 vé6i 200 mg/kg BID trong 4 ngay lién
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tuc, bat dau tir ngay nhiém bénh, két qua lam giam déng ké
hiéu gia virus 1y nhiém, tdi lwong RNA cua virus va cai
thién r6 rét mo bénh hoc phéi [44]. Vivay, 7 chét ¢o nang
lwong lién két 4m nhit & trén (dm hon EIDD-2801) cang
cho thiy tiém ning 16n trong trc ché SARS-CoV-2.

Keét luan

Sau khi sang loc 100 hop chat, chung t6i da tim ra 18
hop chit c6 tiém ning tc ché enzym RdRp. Trong d6 c¢6 7
hop chét: defibrotite, gemcitabine, sofosbuvir, didanosine,
puromycin, novuridi, nikkomycins c¢6 ning luong lién két
am nhét, théa min quy tic 5 tiéu chi cta Lipinski, c6 dic
tinh duoc dong hoc nhu hip thu kha t6t, khong chuyén hoa
O gan, thai trr qua than, c6 thé c6 doc tinh véi gan. Do do
can tién hanh nhimg nghién ctru sau hon in vitro v in vivo
dé danh gia va phat trién nhitng hop chat tiém ning nay tre
thanh thuéc diéu trj SARS-CoV-2.
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Pénh gia chat lwgng phdi cac giai doan
khi nuoi cay trong moi truweong nong do oxy thap

Nguyén Linh Chi"*, Ngo Thi Twong Chau?, Nguyén Pinh Tio', Nguyén Ngoc Diép?
!Bénh vién Pa khoa 164 Ha Pong
’Khoa Moi truong, Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Ngi

SHoc vién Qudn y

Ngay nhén bai 20/5/2021; ngay chuyén phan bién 24/5/2021; ngay nhan phan bién 14/6/2021; ngay chip nhan ding 18/6/2021

Tom tit:

Muc tiéu: danh gia chit lwgng phéi dwa vao hinh thai khi nudi ciy & ndong d9 oxy thip (5%) & cac giai doan phat
trién ciia phéi: ngay 3, ngay 5. Phwong phap: danh gia phan tich dwa trén 168 chu ky IVF/ICSI tir thang 10/2019
dén thang 2/2021, sir dung 2 loai tu nuéi cay: ti nudi cay 3 khi K-system G-210 (Uc) (5% 0,,5% CO,, 90%N,) va ti
nuéi cay 2 khi Thermo Scientific 371 (Pan Mach) (5% CO,,75%N, va sir dung nong do oxy theo khl quyen) Noian
trwéng thanh (MI va MII) dwge nudi cay trong moi trueong da bu’(rc G1-PLUS™ (Vitrolife) dén ngay 3, va thay sang
méi trueomg G2-PLUS™ (Vitrolife) tir ngay 3 dén ngay 5. Lwa chon bénh nhin <37 tudi, AMH>1,2 ng/ml, AFC>4.
Phéi sé dwoc Kiém tra ngay thu tinh, ngay 3 va 5. Két qua chit lwgng cia phéi ngay 3 khong cé sw khac biét dang
ke giira 2 nhém nudi cdy (ty 1¢ phdi tot va trung binh chiém 77,28+4,62% va 77,99+5,03% véi p>0, 05, s0 lwong phoi
x4u chiém 1,71+0,38 so véi 1, 97+0,49 v6i p>0,05). Két qua phéi ngay 5 cho thay, ty 1¢ phoi phat trién tir ngay 1 1én
ngay 5, ciing nhw ty 1¢ phoi loai tét va trung binh ¢é chiéu hwéng ting cao hon (p<0,05) & nong dd oxy thap so véi
nhom oxy 20% (lan lwgt 1a 57, 79+3,60% so vaoi 53,05+4,50% va 78,62+4,42% so vai 70, 97:|:5 67%). Két luan: nu01
cay phoi trong m01 truong nong do oxy thap giup phoi phat trién dén giai doan ngay 5 tot hon so véi khi nudi cay &

nong d¢ khi quyen

Tir khéa: TVF, méi trudmg nudi ciy, ndng do oxy thap, nudi ciy phdi nang.

Chi sé phén loai: 3.5

Thy tinh trong ong nghiém (In vitro fertilization - IVF)
1a ky thuét diéu trj v sinh - hiém mudn, trong dé, tinh tring
clia ngudi chong va trimg cua nguoi vo s& duge thy tinh
trong phong thi nghiém dé tao thanh phoi. Tao moéi truong
t6i wu cho nudi cdy phoi la bude rit quan trong dé dam bao
kha nang hinh thanh ph6i va nudi phdi, tir d6 duy tri dugc
két qua on dinh cua thai ky. Ngoai méi truong nudi cay
phoi, su phat trién cta phdi con phu thude vao rat nhleu yéu
t6 khac nhu: nhiét do, oxy, anh sang..., trong do, oxy rat can
thiét cho qua trinh trao doi chat cua phdi nhung lai la con
dao hai ludi vi c6 thé 1am tn hai dén phoi thai dang phat
trién boi sy oxy hoa [1].

Trong tu nhién, noén va phdi phat trién trong tir cung me
6 nong d6 oxy dao dong trong khoang 2-8% [2], trong khi
hién tai cac tu nudi cay IVF truyén thong c6 nong do oxy
1a 20%. Co nhiéu nghién ctru trén thé gidi da chimg minh
nong do oxy cao gay doc vdi phdi, va néu duge nudi trong
diéu kién oxy giong voi mdi truong tu nhién, phoi s€ tang
ty 1& phat trién thanh phdi nang cling nhu tang ty 1¢ dau thai
[3, 4]. Hién nay, van chua ¢6 két luan khéng dinh vé viéc sir
dung n(‘Sng do oxy th?ip ¢6 thuc sy mang lai lgi ich tot hon
cho phoi khi nuéi cdy trong méi trudng nhan tao.

“Tac gia lién hé: Email: Linhchil48@gmail.com
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Xu hudng cac nghién ctru déu thé hién két qua tich cuc
khi nu6i cay phoi ¢ nong do oxy thap. Tuy nhién, cac két
qua nay con nhiéu tranh cii, nén van con qua som dé khuyén
nghi nuoi cay phoi hoan toan ¢ nong d6 oxy thap. Trong lich
str, nudi cay phdi thy tinh trong 6ng nghiém thudng sir dung
nudi ciy & nong do oxy trong khong khi bang cac ti nuoi
chy phoi chi v6i cam bién dleu chinh nong do CO.. Néu
chuyén sang nudi ciy phoi ¢ o ndng do oxy thap, can thay doi
toan b céc thlet bi nudi cdy véi chi phi tén kém cho dau
tu mua ti nudi cdy 3 khi hodc khi tron. Ngoai ra, dé duy tri
phoi & ndng do nay can cung cip khi nito hodc hé thong khi
tron, do d6 ciing 1am ting dang ké cac chi phi.

Vi vay, myc ti€u nghién ctru cua dé tai 1a danh gia anh
hudng ciia ndng do oxy trong khi quyen 20% va nong do
oxy thip 5%, tir d6 dinh hudng st dung ndng do oxy tdi wu
cho nuéi cdy phodi nguoi.

Phuang phap nghién ciiu

Nghién ctru duge thyc hién tir thang 10/2019 dén thang
2/2021, dua trén cac chu ky IVF/tiém tinh trung vao bao
twong noan (ICSI) tai Trung tam HO tro sinh san, Bénh vién
Pa khoa 16A Ha Pong. Nghién ctru st dung tii nudi cay 3
khi K-system G-210 (Uc) hodc tu nudi cdy 2 khi Thermo
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Abstract:

Objectives: evaluating the quality of embryo morphology
cultured at low oxygen concentration (5%) at different
stages of embryonic development: day 3, day 5. Methods:
the present study examined 168 IVF/ICSI cycles
from October 2019 to February 2021 at the Assisted
Reproductive Center, 16A Ha Dong General Hospital.
Embryos were randomly assigned to 2 groups: group
1 used a K-system G-210 tri-gas incubator (Australia)
(5% 0,,5% CO,, 90% N,) while group 2 used a Thermo
Scientific 371 dual-gas incubator (Denmark) (5% CO,,
75% N, with 20% atmospheric Oxygen concentration).
Participants in the study were patients younger than 37
years old, with AMH>1.2 ng/ml, and AFC>4. Mature
oocytes were injected with sperm, and cultured in a
sequential medium (G1,G2-PLUS™). Embryologists
assessed embryos on the day of fertilisation, days 3, 5,
and compared the results of the two groups, using the
method of descriptive statistics and T-test. The results
revealed an insignificant difference in fertilisation rate
and the quality of cleavages cultured in these 2 groups
(percentages of good- and average quality cleavages
were, in turn, 77.28+4.62% va 77.99+5.03%, at p>0.05,
number of poor quality cleavages were, in turn,
1.71£0.38 vs 1.97+0.49 with p>0.05). The results on day 5
embryo showed that the percentage of blastocysts (from
fertilisation) and the percentage of morphologically
good- and average-quality blastocysts tended to increase
higher when cultured in 5% oxygen concentration
(p<0.05) compared with the 20% one (57.79+£3.60%
and 53.05+4.50%, 78.62+4.42% and 70.97+5.67%,
respectively). Conclusions: embryo cultured in a low
oxygen concentration helps embryos develop better on
day 5 than when cultured at atmospheric concentrations.

Keywords: culture blastocyst, culture medium, IVF, low
oxygen concentration.

Classification number: 3.5
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Scientific model 371 (Pan Mach). Cac chu ky IVF/ICSI
duoc thuc hién trong cung mot phong Lab véi cung quy
trinh 1am sang, quy trinh phong thi nghiém va vat liéu tiép
xuc. Khong c6 su thay d6i nhan vién phong thi nghlem phoi
hoc, thay d6i duy nhét 1a thay d6i vé mdi truong nudi cay: sur
dung moi trudong nudi cay da budc G-1, G-2 plus cua hang
Vitrolife-Thuy Bién, cic chu ky IVF dugc s dung ngiu
nhién 2 loai mdi trudng nay trong sudt giai doan nghién
ctru. Pa co su chap thuan cua Hoi dong quan tri Trung tim
HOb tro sinh san, Bénh vién 16A Ha Pong, dit liéu duge thu
thap tir ho so bénh an cta Trung tam. Nghién ctru lya chon
nhing bénh nhén ¢ it nhat 4 nang thtr cap vao ngay 2 chu
ky kinh, tudi me <37 tudi va chi s6 AMH >1,2 ng/ml. Tong
s0 chu ky IVF/ICSI dugc dua vao nghién ctru 1a 168 voi
1742 phéi ngay 1, duoc nudi cdy trong méi truong da bude
G-1, G-2 plus trong 2 diéu kién oxy khac nhau theo Aafke
va cs (2020) [5] va Sobrinho va cs (2011) [6].

Bénh nhén sau khi dugc kich thich budng trimg ¢6 kiém
soat 9-12 ngay, sau 36 gio tiém rung, bénh nhan dugc hut
nang qua huéng dan siéu am Nang trimg dwoc iy ra va
chuyén vao phong thy tinh ong nghiém trong 2 phut, dat
trong ti 4m 2-4 gio' dé chudn bi cho chu ky ICSI.

Sau ICSI, tat ca nodn dugc dat vao moi truong rira (co
chira 10% chat thay thé huyét thanh tong hop trong 25 vi
giot va dugc phén chia ngau nhién thanh 2 nhém trong tu
nuoi cay theo nong do oxy thap K-system G-210 (Uc) hoic
ta nudi ciy ndong do oxy khi quyén Thermo Scientific model
371 (Pan Mach). Madi loai ti duoc kiém soat pH bang cach
diéu chinh nong do CO, (chuan do & muc 5,0-6,5%), tt ca
cac phoi déu trai qua phan loai chat luong tiéu chudn cua
ngay 3 dé danh gia sé lugng té bao, tinh d6i xtmg, sy phan
manh va chi dinh & mitrc d¢ loai 1, 2, 3 theo phuong phap
ctia dong thuan Istanbul (Alpha Scientists in Reproductive
Medicine (2011) [7]. Bén ngay 5, phoi duoc dénh gia thém
mot 1an nita dua vao cac tiéu chi: do gian no cua khoang
phéi nang, thé tich ICM, thé tich 14 nuéi (theo cac mirc do:
tot, trung binh va xau) theo phuong phap cua df”)ng thuan
Istanbul [7] két hop véi so sanh cac nhom phat trién phoi
bang phuong phép phén tich mé ta sir dung kiém dinh T-test.

Quy trinh nghién ctru duoc thyc hién nhu sau:

e Thu thap, Iya chon bénh nhan

e Tiém thudc kich trimg

e Tiém rung

e Choc trung

e Téch tring

Phén chia thanh 2 nhém: nhém nudi & nong do oxy thap
5% va nhom nudi 6 nong d6 oxy 20%. Sau do tién hanh:

e Danh gia hinh thai pho6i ngay 3

¢ Danh gi4 hinh thai phoi ngay 5

e Thu thap sb lidu va xir Iy két qua

23



s Khoa hoc Y - Duoc

Két qua

Trong thoi gian 1,5 ndm (thang 10/2019 - thang 2/2021),
¢6 168 chu ky IVF duogc thuc hién véi it nhat mot trung dugc
thy tinh. Trong d6, 95 chu ky ¢ phdi duoc nudi ciy trong
ta nudi cdy c6 ham lugng oxy thap va 73 chu ky c6 phoi
duogc nudi cdy trong ti ¢6 ndng do oxy khi quyén. Trong
céc chu ky IVE/ICSI, chi s6 AMH, sé nodn va sb phoi ngay
1 ciia nhom nudi cdy 20% oxy cao hon so véi nhom oxy
5% nhung khong c6 ¥ nghia thong ké (p>0,05); nguoc lai,
ty 1¢ thu tinh ctia nhom oxy 5% cao hon so véi nhom 20%
nhung khong ¢6 ¥ nghia thong ké (p>0,15), mic du khong
¢6 su khac biét vé tudi & ca 2 nhom nghién ciru (bang 1).

Bang 1. Thong tin co ban ciia bénh nhan.

Dic diém l:;f:;;‘“ﬁi cay ZN(:LZ“;;‘;‘" W Gkt

$6 Iwong bénh nhan 95 73

Tubi 31,20£0,92 31,45+1,01 0,3669 (p=[0,25-0,5])
AMH (mg/ml) 3,5240,56 3,990,73 1,0162 (p=[0,15-0,2])
$6 noan/chu ky 11,93£1,12 13,45+1,63 1,5382 (p=0,05-0,1)
Ty 1¢ thy tinh (%) 81,112,85 78,8243,33 1,0394 (p=[0,15-0,2])
Téng s0 phoi ngay 1 931 811

$6 phoi/chu ky 9,80+0,98 11,11£1,50 1,4553 (p=0,05-0,1)

Béng 2 cho thay, khong co su khac biét nao dang ké
trong sy phat trién cta phoi giai doan phoi dau (phoi ngay
3): chat lugng phoi ngay 3 cta ca 2 nhom chi yéu 1a phoi
loai t6t va trung binh. S6 luong phéi trung binh chiém ty 16
cao nhat ¢ ca 2 nhém. Sy khac biét ctia cac loai phoi giira 2
nhom nghién ciru khong c6 ¥ nghia thong ké (p>0,05). Tuy
nhién céc két qua cho thay, khi sir dung ti nudi cay c6 nong
d6 oxy thap, s6 luong phoi ngay 3 mdi chu ky thap hon,
khoéng c6 y nghla thong ké so voi khi nudi phoi bang nong
d6 oxy khi quyén (8,31+0,87 so vdi 9,26+1,32 voi p>0,1).

Bang 2. So sanh diic diém phdi ngay 3 giira 2 nhém nghién ciru.

Dic diém 5% oxy 20% oxy Gid tri t

Téng s6 phoi 789 676

Ty 1¢ phoi N3 (%) 84,96:2,77  84,0942,15 0.4913 (p=[0,25-0.51)
$6 lugng phoi mdi chu ky 8312087  926+1,32 1,2046 (p=[0,10-0,151)
S6 lugng phéi tbt 179 179

S0 Igng phoi tbt mi chu ky 1882047 2,45+0,64 1,4198 (p=[0,05-0,1])
Ty 16 phéi 0t (%) 2047+425 2337447 0,6142 (p=[0,25-0,51)
S6 lwgng phdi loai trung binh 448 353

Isn%;i‘i’;gk‘;héi logi trung binh 4704060 4,840,77 02418 (p=[0,25-0.5))
Ty 1¢ pho trung binh (%) 5581£5,17  54,624534 0,3190 (p=[0,25-0.51)
Ty 16 phoi tot va trung binh (%)~ 77,28+4,62  77,99+5,03 0,2074 (p=[0,25-0,51)
S6 lugng phéi xéu 162 144

Phoi xéu/chu ky 1712038 1,97+0,49 0,8588 (p=[0,15-0.2])
Ty 1¢ phoi xéu (%) 20,70+4,62  22,01£5,03 0,2074 (p=[0,25-0,51)
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Bing 3. So sanh diic diém phdi ngay 5 giira 2 nhém nghién ciru.

Dic diém 5% oxy 20% oxy Gia trit

Téng sb phoi 534 430

Ty 1& phoi N5 (%) 57,79£3,60 53,054,550  1,6362 (p=[0,05-0,1])
$6 Iwgng phoi N5 mdi chu ky 562:066  589£094 04660 (p=[0,25-0,5])
Ty 1é phoi ngdy 5 so voingdy 3 (%)  6820:3,74 6334531 14877 (p=[0,05-0,1])
Téng s6 lwong phoi t6t 292 219

$6 Igng phoi tbt mdi chu ky 3074052 3,00:0,65  0,1764 (p=[0,25-0,5])
Ty 1§ loai tbt (%) 51,68+6,13 4876711 0,6179 (p=[0,25-0,5])
Téng s6 lwong phi trung binh 133 101

S0 lugng phoi trung binh mdi chuky ~ 1,40:029  138£038  0,0683 (p=[0,25-0,5])
Ty I¢ loai trung binh (%) 2695£535 22212598 1,175 (p=[0,1-0,15])
Ty I¢ loai tbt va trung binh (%) 78625442 70974567  2,1195 (p=[0,01-0,025])
Téng s6 lwong phoi xdu 109 110

S6 luong phéi xfu mdi chu ky LI5:021  1,512025  2,1879 (p=[0,01-0,025])
Ty 1& loai xéu (%) 2138442 29,03£5,67 2,195 (p=[0,01-0,025])

Bang 3 cho thay, chat lugng phdi ngay 5 cta ca 2 nhom
chu yéu 1a phéi loai tot. Ty 1& phéi loai tot va trung binh khi
nudi cdy trong méi trudng oxy 5% cao hon so véi trong moi
truong 20% oxy (78,62+4,42 so va6i 70,97+5,67, p<0,025).
S6 luong phoi xau cuia nhom oxy 20% cao hon so véi nhom
phoi nuéi cdy trong ndng do oxy thap (1,51+0,25 so voi
1,1540,21 v6i p<0,025). Nhu vay, chat lugng phdi ngay 5
& nhom oxy 5% tot hon so voi nhém oxy 20%, mic di chat
luong phéi ngay 3 & 2 nhdém nghién ctru khong c6 sy khac
biét. Ty 1& phoi phat trién tir ngdy 3 1én ngay 5 va tir ngay
1 1én ngay 5 16n hon khi dugc nudi cay bang ndng do oxy
5% so v&i ndng do oxy 20%, di khong c6 ¥ nghia thong ké
(0,05<p<0,1).

Trong nghién cuu nay, sb luong bénh nhéan, tudi, chi sd
ndi tiét AMH 1a tuong ty nhau ¢ ca 2 nhom; vi vay, co thé
so sanh khach quan giita 2 nhom mai truong. Két qua cho
théy khi nuéi cay phoi ¢ nong do oxy 5% cho ty 1¢ thu tinh,
s0 lugng phoi, chat luong hinh thai phdi cia ngay 3 tuong
duong véi nudi cay phoi & ndng d6 oxy 20%. Tuy nhién,
nudi cay phoi 6 2 ndng do oxy 5 va 20% c6 anh huong dén
tiém nang phat trién tiép theo ctia phoi hay khong va c6 anh
huong dén két cuc ¢ thai 1am sang hay khong khi chuyén
phoi giai doan phan chia sém thi can c6 nhitng nghién ciru
tiép theo.

Két qua cua chiing t6i twong ty két qua nghién ctru cia
David va cs (2011) [8], khi nudi cdy phdi & nong do oxy
thap cho ty 1¢ hinh thanh ph6i nang cao hon, c6 y nghia
thong ké so voi nudi cay phdi & ndong do oxy trong khong
khi. Ty 1€ hinh thanh phoi nang trong nghién clru ctia chiing
t6i cao hon mot sé nghién ctru khéc, c6 thé do chung t6i da
Iwa chon céc phoi co chét luong.

Trén thyc té, trong diéu kién co thé, noan va phoi ¢ giai
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doan phan chia sém dugc phat trién trong voi tir cung &
néng do oxy 2- 5% Nhu Vﬁy, viéc ha thip ndng do oxy trong
diéu kién nudi cy phoi xuong dudi 5% c6 thé thich hop
cho su thy tinh va phat trién ctia phoi ¢ giai doan phoi phan
chia som.

Trong nghién ctru nay, danh gia chung nudi ciy phoi &
ndng d6 oxy thip tét cho su thy tinh va phat trién cua phoi
giai doan phan chia, s§ lugng phdi va chét lugng phdi cao
hon so véi nhom nudi cdy phoi & ndng do oxy 20%. Dbi véi
su phét trién ciia phoi ngay 3, su khac biét khong ¢ ¥ nghia
thng ké, nhung c6 y nghia théng ké dbi v6i phoi ngay 5 vé
s6 luong phdi va chit lugng phdi cao hon so voi nhom nudi
ciy phoi & nong do oxy 20%, cac két qua phu hop véi cac
tac gia Sobrinho va cs (2011) [6], Ciray va cs (2009) [9],
Nguyén Khang Son va cs (2020) [10]. Trong nghién ctru
maoi day cia Menken va cs (2017) [11] khi so sanh nudi céy
phoi tir giai doan thy tinh ngay 1 dén giai doan phoi nang
ngdy 5, ngdy 6 & nong do oxy 3,5% so véi nudi cay phoi &
ndng dd oxy 5%, tac gia nhan thdy ty 18 thu tinh, ty 1& phoi
giai doan phan chia & nhom nudi céy néng do oxy 2-3,5%
cao hon, c6 ¥ nghia thng ké so v6i nhém nudi ciy phoi &
nong do oxy 5% hodc 20% [11].

£ ~
Ket luan

Nghién ciru so sanh ngiu nhién 1742 phoi tir 168 chu
ky, duoc chia déu thanh 2 nhom nudi cdy trong 2 ti nudi
cdy 3 khi K-system G-210 (Uc) va t nudi cay 2 khi Thermo
Scientific model 371 (Pan Mach). Két qua cho thay, khong
¢6 su khac biét nhidu vé chat luong phdi ngay 3, nhung nhin
chung ndng d6 oxy 5% da nuoi cdy duoc phdi nang 1én ngay
5 phat trién t6t hon trén phuong dién hinh thai.
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Nghién ciru hoat tinh khang Escherichia coli sinh enzyme
p-lactamase pho rong (ESBL) cuia ching xa khuan
Streptomyces sp. SS473 phan lap tir thyc vat

Nguye;:‘n Trung Hiéu', Nguyén Phuéc Dat"?, Nguyén Thi Ngoc Quyén?,
Tran Lé Tric Ha', Quan Quoc Ping?, Nguyén Hoang Chuong*
"Trwong Pai hoc Nguyén Tat Thanh
2Trung tam Nghién citu va Ung dung Sinh hoc TP Hé Chi Minh
3Cuc Cong tac phia Nam, B6 KH&CN
“Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia TP H6 Chi Minh

Ngay nhan bai 2/8/2021; ngay chuyén phan bién 4/8/2021; ngay nhan phan bién 31/8/2021; ngay chap nhan ding 6/9/2021
Tém tiit:

E. coli sinh enzyme p-lactamase pho rong (ESBL) 14 vi khuin giy bénh nguy hiém & nguoi do kha ning khang nhiéu loai
khang sinh. Pay 1a vin dé dic biét nghiém trong trong bdi cinh sé lwong khang sinh méi dwge dwa vao sir dung trong
diéu tri cac bénh nhiém trung do vi khuin ngay cang it. Diéu nay din téi moi de doa vé sirc khoe cong dong c6 quy md
toan ciu va dit ra nhu ciu cap thiét phai c6 cac khang sinh méi trong diéu tri bénh nhiém khuan. Trong nghién ctru
nay, cac tac gia khao sat dic tinh khang khuin ciia mét chiing xa khuin phén lap dwoc tir thye vét - chiing xa khuin
SS473 phin 1ap tir cdy Xwong khi (Clinacanthus nutans) thé hi¢n hoat tinh khang lai cic chiing vi khuin E. coli sinh
ESBL giy bénh phan lip tir 1dim sang. Ngoai ra, chiing SS473 c6 pho khing khuin rong khi thé hi¢n hoat tinh khang
khuin trén nhiéu loai vi khuin giy bénh khic nhau. Mdi trwong nudi ciy cé6 anh hudong dén hoat tinh khang khuén ciia
chiing SS473. Trong thi nghiém khao sat tinh bén, hoat tinh khang khuén ciia chiing SS473 vin dwgc duy tri dén nhiét
dd 80°C, tuy nhién hoat tinh nay bi mat & pH 3 va pH 13. Hoat tinh khang khuan ciia SS473 khong bi anh hwéng khi bi
xir Iy bing tia UV va protease. Duwa trén két qua phén tich hinh thai véi méi trwomg dic trung cho nhém xa khuin va
gidi trinh tw gen 16S rRNA, chiing SS473 dworc xac dinh thudc chi xa khuin Streptomyces va dwge goi 1a Streptomyces sp.
$S473. Két qua nay la tién dé cho cac nghién ciru tiép theo nham xic dinh hop chit thir cip cé hoat tinh khang khuin
tir chiing SS473 ciing nhw nghién ciru con dwong sinh tong hop hop chit ¢ hoat tinh khang khuan.

Tir khéa: E. coli, ESBL, khang khufm, SS473, Streptomyces.

Chi s6 phén logi: 3.5

Thoi gian gan day, ty 1¢ vi khuan E. coli sinh ESBL (enzyme
beta-lactamase phd rong) gdy bénh dang ting 1én mot cach
nhanh chong & nhiéu noi trén thé gidi, dac bi¢t 1a cac nudc thude
khu vue chau A [1-3]. ESBL 1a mot nhém enzyme & vi khuédn
0 tac dyng gitip vi khuédn khang lai cac khang sinh thugc nhom
B-lactam gom cephalosporin va mdt s0 dong khang sinh khic.
Céc nghién ctru tai cong dong ciing cho thay ty 1€ nguoi khoe
manh nhiém E. coli sinh ESBL dang c6 chleu hudng tang dan ¢
hau hét cac chau luc [4]. O Viét Nam, mot s két qua nghién ctru
gin day cho thiy E. coli sinh ESBL hién dién trén bénh nhan kha
cao. Két qua khao sat truc khuan Gram 4m sinh B-lactamase pho
rong phan lap tai Bénh vién Dai hoc Y dugc TP H6 Chi Minh
cho thdy ti 1¢ nhidm vi khuan sinh ESBL chiém 32,4%, trong
d6 E. coli chiém ti 1& cao 71,2% va céc chung vi khuén sinh
ESBL dé khang cao vdi cac nhom khang sinh aminoglycosides
(trr amikacin) va fluoroquinolones [5]. Mot nghién ctru khac tai
bénh vién Chg Riy cho théy 174 méau phan ciia bénh nhan khong
nhiém khuén tidu hoa dén kham bénh c6 133 méu (76,4%) co vi
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khuan sinh ESBL va chu yéu 1a E. coli 65,8% [6].

Xa khuén ni tiéng vi kha ning sinh céc chit chuyén hoa thi
cap co hoat tinh sinh hoc nhu khang vi sinh vat, khang phan bao, irc
ché enzyme, Uic ché mién dich va cac dc tinh sinh hoc quy khéac.
Hién nay, khoang hai phan ba thudc khang sinh dang dugc sir dung
& nguoi va dong vat c6 ngudn gdc tir xa khuan, diéu nay cho thay
tAm tmg dung rat 16n cta xa khuan trong san xuét cac thudc khang
khuan c6 ngudn gdc vi sinh vt [7]. Xu hudng dé khang khang sinh
hién nay dang tao dong luc cho céc nha khoa hoc nd lyc tim kiém
céc loai khang sinh méi hiéu qua hon trén céc chung vi khuén da
khang thudc. Pién hinh tai Nhit Ban, khang sinh méi yatakemycin
duge tach chiét tir Streptomyces sp. TP - A0356 cho hiéu qua
khang lai nim Aspergillus fumigatus, Candida albicans va chong
lai cac té bao ung thur vé6i gid tri MIC (ndng do tre ché toi thidu) 1a
0,01-0,3 mg/ml [8]. Tai Han Qudc, chung xa khuan Streptomyces
sp. C684 da dugc phan 1ap va cho thay kha ning sinh chat khang
sinh laidlomycin, chét nay co thé tiéu diét ca tu ciu khudn khang
methicillin (MRSA) va cac cau khuan khang vancomycin (VRE)
[9]. Khi phén lap trén 20 mau dét, Al-Huluva cong su cling phan lap
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Abstract:

The broad spectrum p-lactamase-producing E. coli
(ESBL) is a dangerous bacterial pathogen in humans
due to its resistance to many antibiotics. This is especially
serious in the context of a limited number of new
antibiotics for treating bacterial infections. This leads to a
global public health threat and places an urgent need for
new antibiotics. In this study, the authors investigated the
antibacterial properties of an actinomyces strain isolated
from the plant Clinacanthus nutans against the ESBL-
producing E. coli strains. These actinomyces strains were
designated as SS473. Moreover, SS473 showed a broad
spectrum of antibacterial activity on several clinically
isolated pathogenic bacteria. Culture media have
different effects on the antibacterial activity of SS473. In
stability tests, the antibacterial activity of strain SS473
remained at a temperature up to 80°C but was lost at
pH 3 and 13. By contrast, the antibacterial activity was
not affected by UV and protease treatments. Based on
the results of morphological identification with specific
media for Streptomyces and molecular identification on
16S rRNA gene, strain SS473 was suggested to belong
to the Streptomyces genus and was named Streptomyces
sp. SS473. The results in this study will pave the way for
the following research on the identification of secondary
metabolites having antibacterial activity and their
biosynthetic pathways in Streptomyces sp. SS473 in the
future.

Keywords: antibacterial activity, E. coli., ESBL, SS473,
Streptomyces.

Classification number: 3.5
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dugc chung Streptomyces khang E. coli sinh ESBL manh nhit voi
duong kinh vong khang khuan 1 tir 12-16 mm [10]. Tai Viét Nam,
mdt nghién ctu phan 1ap dugc ching S. autotrophicus HDL 3.16
tir viing ven bd bién Viét nam, chung nay cling cho thy tong hop
duoc chét ¢6 hoat tinh khang khuan cao [11].

Méi day, cac nghién ctru tap trung phan lap cic chung xa
khuén nodi sinh trén thuc vat, két qua cho théy phat hién duogc
vai ching xa khuén c6 kha nang khang lai cdc vi khuin khing
thudc. Pién hinh nhu ching Streptomyces sp. SS004 dugc phan
lap tir céy Trinh nir hoang cung (Crinum latifolium) c6 kha nang
khéng lai ca nhimg vi khuan khang khang sinh va c6 thé nuoi ciy
[12]. Phan tich hoat chat tir dich chiét etyl axetat cua chung S.
cavourensis YBQ39 phan 1ap trén cay Qué & tinh Yén Béi thu duoc
cac chat 1-monolinolein, bafilomycin D, axit nonactic, daidzein,
3’-hydroxydaidzein. Céc chit nay thé hién hoat tinh khang khuan
chong lai ca S. aureus khang methicillin ATCC 33591 (MRSA) va
S. epidermidis ATCC 35984 (MRSE) khang methicillin. Trong do,
1-monolinolein, bafilomycin D duge & xuét 1a chit e ché ca vi
khuan khang thuoc va cac dong té bao ung thu [13]. Két qua nay
cho thay, nhiéu trién vong phan 1ap va nuéi cay duge cac chung xa
khuan tir thuc vat co kha nang khang lai cdc ching vi khudn gy
bénh va 1a tién d& dé nghién ciru, san xuét cdc thudc khang sinh
khang lai cac ching vi khuan dé khang khang sinh.

Doi tuong va phuong phap nghién ciu

Vit liéu

Chiing xa khuan SS473 duoc phan Iap tir cdy Xwong khi tai
Chiia Sam Rong, tinh Tra Vinh. Cac ching vi khuan gay bénh gom
Enterobacter cloaceae, Acinetobacter baumannii, Escherichia
coli, Staphylococcus aureus, Klebsiella pneumoniae, Enterococcus
faecium phan 1ap tir 1im sang va dugc cung cép boi Trung tam
Nghién ciru va Ung dung Sinh hoc TP HO Chi Minh. Céc hoa chat
va thanh phan ctia méi truong sir dung trong nghién ctru dugc cung
cp boi Xilong (Trung Qudc), Himedia (An Do), Bioline (Anh).
Céc primer dugc cung cdp boi Phi Sa Biochem (Viét Nam). Céc dia
khang sinh duoc cung cap boi Cong ty Nam khoa Biotek (Viét Nam).

Xdc dinh kha nang sinh ESBL ciia cdc chiing E. coli

Céc ching E. coli trong nghién ctru nay dugc nudi cdy trén moi
truong Nutrient agar tir 16-18 gio 6 37°C. Sinh khdi duoc thu nhan
va hoa trong nude mudi sinh 1y (0,9%) & ndng d6 10° CFU/ml. Sau
d6, dich vi khudn duoc trai trén moi truong MHA. Céc khoanh gidy
loc chira khang sinh (khoanh khang sinh) bao gom cefpodoxime (10
ug), ceftazidime (30 pg), aztreonam (30 pg), cefotaxime (30 pg),
ceftriaxone (30 pg) duoc dat trén dia MHA chita E. coli dé thuc
hién kho sat ban dau sinh ESBL (initial screen test). Dé khéng dinh
kiéu hinh sinh ESBL (phenotypic confirmatory test), cic khoanh
khang sinh ceftazidime (30 pg), ceftazidime/clavuanic acid (30/10
ng), cefotaxime (30 pg) va cefotaxime/clavuanic acid (30/10 pg)
dugc dat trén dia MHA chira E. coli. Cac dia MHA duoc u 6 37°C
trong 16-18 gio. Két qua khang sinh d6 dugc ghi nhan bang cach do
duong kinh vong vo khuan xuat hién quanh céc khoanh khang sinh.
Chiing E. coli dugc xac dinh sinh ESBL khi c6 vong vo khuan di
v6i cac khang sinh trong thir nghiém khao sat ban dau cu thé nhu
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sau: cefpodoxime <17 mm; ceftazidime <22 mm; aztreonam <27
mm; cefotaxime <27 mm; ceftriaxone <25 mm. Chung E. coli dugc
khing dinh kha nang sinh ESBL trong thir nghiém khang dinh kiéu
hinh khi vong v6 khuan tir khoanh khang sinh ceftazidime/clavuanic
acid 16n hon vong vo khuén tir khoanh khang sinh ceftazidime 5 mm
va vong vo khuén tir khoanh khang sinh cefotaxime/clavuanic acid
16n hon vong vo khudn tir khoanh khang sinh cefotaxime 5 mm. Cac
chi tiéu xac dinh kha nang sinh ESBL dugc thuc hi¢n theo hudng
dan ciia CLSI (Clinical Laboratory Standards Institute - M¥) [14].

Xdc dinh phé khdng khudn ciia chiing SS473

Chung xa khuin SS473 duoc nudi cdy trén moi trudng thach
FM3. Sau 5 ngay nuéi cdy ¢ nhiét do 30°C, cac khdi thach véi
duong kinh 8 mm duoc thu nhén tir dia nuéi ciy SS473 va dat trén
cac dia moi truong MHA di trai trude céc vi khudn gay bénh khac
nhau. Cac dia moi truong MHA dugc G ¢ 37°C trong 16-18 gio.
Ghi nhan hoat tinh khang khuan ctia SS473 bang cach do duong
kinh cac vong vo khuén trén mit thach MHA.

Anh hwéng méi trwong nudi cdy dén hoat tinh khing khudn
ctia chiing SS473

Chung SS473 dugc nudi cdy trén cac moi trudng thach khac
nhau bao gdm FM3, Fermen, PM1, MNGA va A4H. Sau 5 ngay
nuoi céy & nhiét d6 30°C, cac khéi thach vai duong kinh 8 mm tu
cac moi truong ndy duge thu nhan va dat trén cac dia moi truong
MHA d trai trude cac vi khuan gay bénh khac nhau. U cac dia moi
truong MHA ¢ 37°C trong 16-18 gio. Ghi nhédn hoat tinh khang
khudn ciia SS473 bang cach do duong kinh cac vong vo khuan trén
mat thach MHA.

Khio st tinh bén ciia hoat tinh khang khudn tiv chiing SS473

Chiing SS473 dugc nudi cay trén moi truong FM3 agar trong 5
ngay ¢ nhiét do 30°C. Sau do, cac moi truong FM3 agar nay dugc
vat bang vai loc vo tring dé thu nhan dich chiét. Dich chiét moi
truong nay dugc sir dung dé khéo sat tinh bén trong cac diéu kién
ly, hoa, sinh hoc khac nhau. Dich chiét duge xu ly tai cac nhiét
d9: nhiét do phong, 60°C, 80°C, 100°C trong 60 phut. Dich chiét
duogc didu chinh pH vé gia tri pH 3 va pH 13. Dich chiét duge xur
1y v6i tia UV trong 60 phut. Dich chiét duoc xtr 1 véi proteinase
K ¢ nong do 1 mg/ml trong 60 phit. Sau do, cac dich chiét da xur
ly voi nhiét do, pH, tia UV va protease dugc khao sat hoat tinh
khang E. coli sinh ESBL bang phuong phap khuéch tan khang
sinh trén thach. Ghi nhan hoat tinh khang khuén cua céc dich chiét
bang cach do dwong kinh cac vong v6 khuan trén mdt thach MHA.

Dinhdanh chiing SS473 dwatrén hinh thaiva sinh hoc phan tir

Dinh danh hinh thai: ching SS473 dugc nuéi cdy trén céc
moi truong MacConkey, Casein agar, ISP4, ISP5, ISP6, Simmon
citrate agar. Sau 5 ngdy nudi cdy ¢ nhiét d6 30°C, tién hanh ghi
nhan hinh thai khuan lac c6 déi chiéu véi cac dic tinh khuan lac
ctia nhom xa khuén.

Dinh danh sinh hoc phan tir: chung SS473 dugc nudi chy trong
moi truong TSB trong 2 ngay. Sau do, thu sinh khoi va tach chict
DNA b¢ gen bang phuong phép phenol/chloroform. Nhén ban ving
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gen 16S rRNA cta ching SS473 vé6i cap mdi (primer) 27F/1492R
va thu nhan san phdm PCR. Tién hanh giai trinh ty san phdm PCR
tr gen 16S rRNA cua ching SS473. Str dung cong cu 16S-based ID
cua dich vu EZBioCloud (https://www.ezbiocloud.net) dé dinh danh
ching SS473 duya trén trinh ty nucleotide gen 16S rRNA da giai ma.

Keét qua

Xdc dinh kha nang sinh ESBL ciia cdc ching E. coli thu
nhdn tir lim sang

Céc chung vi khuan E. coli cung cép boi Trung tm Nghién
ciru va Ung dung Sinh hoc duge xac dinh kha ning sinh enzyme
B-lactamase phé rong (ESBL) bing phuong phap khang sinh do
v6i céc dia khang sinh theo hudng dan ciia CLSI (M¥). Theo do,
kha nang sinh ESBL dugc khdo sat qua hai thir nghi¢ém: khao sat
ban dau va khang dinh kiéu hinh. Két qua cua thir nghiém khao st
ban dau kha nang sinh ESBL dugc trinh bay ¢ hinh 1.

Hinh 1. Két qua thir nghiém khao sat ban diu kha ning sinh ESBL
ciia cac chiing E. coli. Ecl, Ec2, Ec3: chung E. coli s6 1, 2, 3 trong
nghién ctru. 1: cefpodoxime, 2: cefotaxime, 3: aztreonam, 4: ceftriaxome,
5: ceftazidime.

Két qua khao sat ban dau cho thiy duong kinh vong khang
khuan dbi v6i cac khang sinh khao sat cua ba ching E. coli Ecl,
Ec2, Ec3 nhu sau: cefpodoxime <17 mm, cefotaxime <27 mm,
aztreonam <27 mm, ceftriaxone <25 mm, ceftazidime <22 mm.
Déi chiéu voi tiéu chuan cta CLSI thi ca ba ching Ecl, Ec2, Ec3
déu co kha nang sinh ESBL. Tiép theo, thir nghiém khing dinh
kiéu hinh sinh tinh khang dugc tién hanh dé khang dinh kha ning
sinh ESBL cta ba ching E. coli. Két qua dugc trinh bay ¢ hinh 2.

Hinh 2. Két qua thir nghi¢m khing dinh kiéu hinh sinh ESBL ciia cac
chiing E. coli. Ecl, Ec2, Ec3: ching E. coli sb 1,2, 3 trong nghién ciru. 1:
cefotaxime/clavuanic acid, 2: cefotaxime, 3: ceftazidime/clavuanic acid,
4: ceftazidime.

Két qua khao sat cho thay, vong khang khuan ctia hdn hop
hai khang sinh cefotaxime va clavulanic acid 16n hon vong khang
khuén ctia cefotaxime don I¢ 5 mm. Tuong tu, vong khang khuan
ctia hon hop hai khéng sinh ceftazidime va clavulanic acid 16n hon
vong khang khuan cta ceftazidime don 1¢ 5 mm. D6i chiéu véi tidu
chuan ciia CLSI thi két qua nay khang dinh ba chung E. coli Ecl,
Ec2, Ec3 trong nghién clru nay sinh ESBL.
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Khao sdt hogt tinh khéng E. coli sinh ESBL ciia chiing xgq
khuan $5473

Chung SS473 phén 1ép tir cdy Xuong khi ¢4 hinh thdi trén moi
truong SEFM va c6 hoat tinh khang khuan khang céac ching E. coli
sinh ESBL ¢ hinh 3.

Hinh 3. Hinh thai va kha niang khang E. coli sinh ESBL ciia chiing SS473.

~ Khi duge nudi cay trén moi truong sinh chat chu):'én héa thu
cap la FM3, chung SS473 thé hién hoat tinh khang khuan khang ca
ba chung E. coli sinh ESBL 1a Ecl, Ec2, Ec3 voi duong kinh vong
v6 khuan trung binh la 21,3+0,57 mm.

Khio sdt phé khdng khudn ciia chiing SS473

Chung 61 khdo sat phd khang khuan ciia chung SS473 trén
mot sb vi khudn gdy bénh phén I4p tir miu lm sang. Chung SS473
duoc cdy trén moi truong sinh chat khang khudn 13 FM3. Két qua
khéo sat phd khang khuan dugc trinh bay 6 hinh 4.

Enterobacter cloaceae Acinetobacter baumannii Escherichia coli

Klebsiella pneumoniae Enterococcus faecium

Staphylococcus aureus

Hinh 4. Két qua khio sat phd khang khuin ciia chiing SS473.

Keétqua cho thiy ching xa khuan $3473 the hién hoat tinh khéng
nhiéu loai vi khuén gdy bénh, trong d6 vong vo khuén nho nhat la
16 mm doi voi E. faecium va 1én nhat [a 25 mm doi véi S. aureus.

Khdo sdt anh hwéng ciia méi truong nudi cdy lén hoat tinh
khdng khudn ciia SS473

Chang t6i khdo sat anh huong ciia mdi truong nudi cdy lén
hoat tinh khang khuén ctia chiing SS473. Cac moi truong sinh chét
khang khuan dugc khio sat trong noi dung ndy bao gom: FM3,
Fermen, PM1, MNGA va A4H. Céc vi khuén thir nghiém bao gém
E. cloaceae, A. baumannii, S. aureus, E. coli, K. pneumoniae, E.
faecium. S6 liéu khang khuén trong thi nghiém khao sat anh huong
ciia moi truong nudi cdy 1én hoat tinh khing khuan cia ching
SS473 dugc trinh bay ¢ bang 1.
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Bing 1. Anh hwéng ciia mdi truomg nudi cdy dén hoat tinh khing
khuén ciia chiing SS440 va chiing SS473.

Puimg kinh vong khang khun (mm) ciia chiing SS473 véi cc vi

Chiing vikhuAn  khu#n gy bénh khi nudi trén cdc méi truong khac nhau

gdy bénh

FM3 Fermen PM1 MNGA A4H
E. cloaceae 210 11,6£0,57  14,3£0,57  13,6+0,57  13,3£0,57
A. baumannii 19,6£0,57 0 1240 0 0
E. colisinh ESBL ~ 21£0 0 103£0,57  13,3£0,57  12,340,57
S. aureus 253+0,57 1240 16£0 150 1540
K. pneumoniae 2240 12,340,57 1740 160 16,6+0,57
E. faecium 160 0 0 0 0

Két qua khao sat cho thdy méi truong nuéi cdy anh huong rit
khéc nhau 1én hoat tinh khang khuén cua SS473. Ching SS473 cho
hoat tinh khang khudn manh trén 6 chang vi khuan khao sat khi nudi
trén moi truong FM3 (duong kinh vong vo khuan tir 16-25 mm).
Céc moi truong Fermen, PM1, MNGA va A4H kich thich sinh cac
chat khang khuan khac nhau va yéu hon so voi moi truong FM3.

Khio sdt tinh bén ciia hogt tinh khing khudn tir chiing
S§8473 doi voi nhiét dp, pH, UV, protease

Chiing t6i khao sat tinh bén trong hoat tinh khang khuén ciia
chung SS473 d6i vdi céc tac nhan nhiét do, pH, tia UV va protease.
Chung vi khuén E. coli Ecl duge st dung dé thur nghi¢m hoat tinh
khang khuén trong thi nghiém nay. Két qua khao sét tinh bén ciia hoat
tinh khang khuan chung SS473 duoc trinh bay trong céc bang 2-5.

Bang 2. Két qua khio sat tinh bén dbi véi nhiét do.

Nhiét do xirly Hoat tinh Puong kinh % hoat tinh

khang khuén vong vo khuén  con lai

I,'.‘ .

Nhiét d§ phong 17,3£0,57 mm  100%
(28-29°C)
60°C 16,6+0,57 mm  95,9%
80°C 14+0 mm 80,9%
100°C 0 mm 0%

Két qua khao sat cho thay hoat tinh khang khuéan giam
khi xir 1y ¢ nhiét d 80°C va hoan toan mat hoat tinh khi xir
ly dich méi truong ¢ nhiét d6 100°C.
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Bang 3. Két qua khio sat tinh bén doi véi pH.

pH xir ly Hoat tinh khang khuin Puwong kinh % hoat tinh
vong vo khuén con lai

Khong xur ly 17,3+£0,57 mm  100%

(pH 8,15)

pH3 0 mm 0%

pH 13 0 mm 0%

Két qua khao sat cho thiy hoat tinh khang khuan ciia SS473
bi mat khi xir Iy ¢ hai gi4 tri pH cuc doan 1a pH 3 va pH 13.

Két qua khao sat cho thdy, hoat tinh khang khudn ciia SS473
khong bi anh huong khi xt 1y protease trong 60 phut. Két qua khao
sat tinh bén cho thdy, ching SS473 van giit dugc hoat tinh khang
khuan dén nhiét do 80°C, nhung bi mat hoat tinh tai hai gia trj pH
cuc doan 1a pH 3 va pH 13. Ngodi ra, hoat tinh khang khuén cta
chung SS473 khong bi anh huong bdi tia UV va enzyme protease.
Thong tin vé tinh bén ciia hoat tinh khang khuan ctia ching SS473
1a can thiét dé dinh hudng viéc chiét xuat va st dung hop chat
khang khuén tir SS473 vé sau.

Dinh danh chiing SSS473 biing hinh thdi va phn tir

Két qua dinh danh hinh théi ching SS473: dé dinh danh vé mat
hinh thai ching SS473, ching t6i nudi cdy ching SS473 trén cac
moi truong khac nhau bao gdm mot s6 moi truong dic trung cho
nhém xa khuén (cic méi truong ISP) va quan sat dic tinh vi sinh
ciia ching SS473 trén cac moi truong nay. Két qua dinh danh vé
madt hinh thai dugc trinh bay ¢ bang 6.

Bang 6. Két qua nudi cdy chiing SS473 trén cac méi trrong.

. N STT M truom, Hinh 4nh Mb ti khuén lac
Biing 4. K&t qua khio st tinh bén di véi tia UV. s Rk
Xirly UV Hoat tinh Khang Dudng kinh % hoat tinh MacConkey
khuan vong v6 khuan con lai 1 - -Sinh trudng: -
Khéng chiéu 16,6£0,57 mm  100% -Sinh trudng: +++
uv -Kich thudc 16n khoang 6 mm.
) Casein acar -Khuan lac bé mat bén trong co
8 vien ring cua, vién ngoai trang
duc.
-KTKS: mau trang duc.
Chiéu UV 1740 mm 102,4% S
o €0 ik -Kich thude 16n khoang 5 mm.
3 ISP4 -Khuén lac bé mat tron ¢6 mau
trang duc.
-KTKS: mau vang nhat.
Két qua khao sat cho thdy hoat tinh khang khuan cua
SS473 khong bi anh hudng khi xtr Iy véi tia UV trong 60 _Sinh truéng: ++
phﬁt, -Kich thuéc nho khoang 2 mm
. o 4 ISP5 -Khuan lac bé mét tron, mau
Béng 5. Két qua khio sat tinh bén doi véi protease. tring sita
-KTKS: mau vang nau
Xit IV protease Hoat tinh khing Dwong kinh % hoat tinh
yp khuan vong vo khuan con lai
-Sinh trudng: +++
-Kich thudc 16n khodng 5 mm.
Dich nuéi céy 5 1SP6 -Khuan lac tron, bén trong mau
Kkh ong xit Iy 16,6£0,57 mm  100% ;[iréng, bén ngoai ¢ vien mau trang
protease K uc. )
-KTKS: mau trang.
-Sinh truong: +
Dich nuéi ciy 6 Simon citrat -Khuén lac nh6 khoang 2 mm.
e s Iy agar -Khuan lac ¢6 mau trang.
véi protease K 17,640,57 mm  106% -KTKS: mu trang.
trong 60 phut &
37C Sinh trwrdmg: “+” kém; “++7 tdt; “+++ rét tdt; (-) khong moc; KTKS: khudn ty khi sinh.
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Két qua nuoi céy cho théy, xa khuan S$S473 moc tdt trén ca 5
moi truong nhung khong moc duge trén moi truong MacConkey
do day 1a moi truong chon loc cho vi khuan Gram am va trc ché
vi khuan Gram duong. Quan st hinh thai khuan lac ching SS473
trén cac moi truong phan loai ISP cho thdy kich thude khuan lac
twong d6i nho, mau sic c6 thay doi tly theo méi truong nudi cay,
trén cac moi truong déu ¢ cdu triic khuan ty co chat, sinh bao ti.
Vi vdy, ching t6i buée ddu xac dinh SS473 ¢6 kha ning thude
nhom xa khudn va budc tiép theo ching t6i s& tién hanh dinh danh
phan tir dé c6 két luan chinh x4c vé ching SS473.

Két qua dinh danh sinh hoc phan tir ciia chiing SS473: sau khi
thuc hién dinh danh bang hinh thai, ching toi tién hanh dinh danh
vé mat phan tir chung SS473 duya trén gen 16S rRNA. Cac budc
dinh danh bao gdm tach chiét DNA bd gen ching SS473 bang
phuong phap phenol/chloroform, nhan ban trinh tu gen 165 rRNA
bang PCR v6i cap primer 27F-1495R, giai trinh ty san pham PCR
va xdy dyung cdy phét sinh loai dé dinh danh phén tir chung SS473.
Két qua dién di san phim PCR gen 16S rRNA cia ching SS473
dugc trinh bay ¢ hinh 5.

1311bp

Hinh 5. Két qua nhan ban gen 16S rRNA ctia chiing SS473 véi cdp
primer 27F-1495R. 1: thang DNA; 2: san pham PCR tir chung SS473; 3:
mau chimg 4m PCR.

Két qua dién di cho théy, thu dugc mot san phém ¢0 kich thude
khoang 1,5 kb khi so sanh véi thang DNA. Khong c6 vach ky
sinh trong san pham PCR. San pham nay duoc gui di giai trinh tu
nucleotide tai Cong ty Macrogen (Han Quoc) Két qua giai trinh
tir duoc cong bd trén GenBank voi ma sd truy cap MW181654.
Trinh ty nucleotide gen 16S rRNA cua chung SS473 dugce str dung
dé dinh danh phan tir st dung cong cu 16S-based ID cua dich vy
EZBioCloud (https:/www.ezbiocloud.net). Két qua dinh danh
phan tir dugc trinh bay ¢ hinh 6.

DASHBOARD  APPS  TOOLS  RESOURCES ~ HOWTOCTE  ABOUT

EZsiocialls

List of hits from EzBioCloud 16S database

Select hits by database

410(T)  MUMDO1000370

n  Daozsedt

AB1B4690

NBRC1SHOO(T)  ABBAEST

Hinh 6. Két qua dinh danh phan tir dua trén gen 16S rRNA chiing
SS473.
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Két qua dinh danh bang phan mém 16S-based ID cho thay,
chung SS473 ¢4 sy twong dong rét cao voi nhiéu loai thudc chi
xa khuan Streptomyces. Két qua dinh danh phén tir 16S rRNA nay
chwa du dé khang dinh chinh xac dén mirc loai trong hé thong phan
loai nén chiing t6i goi chung SS473 1a Streptomyces sp. SS473.

Nhu cdu phét hién cac hop chét ty nhién cé hoat tinh khang
khuan dang dugc quan tim manh mé trudc tinh trang khang
khudc ctia vi khudn, dic biét 1a cac vi khudn gdy bénh & nguoi.
Trong cac ngudn cung cip cic hop chat tw nhién co hoat tinh
khang khuén thi cac vi khuan thudc nhom xa khuan c6 vai tro
quan trong véi hon 2/3 s6 khang sinh duoc sir dung trén nguoi va
dong vat c6 nguon gdc tir nhém vi khuan nay [15]. Theo truyén
théng, cac chung xa khuan ¢ hoat tinh sinh hoc noi chung va
hoat tinh khang khuan noi riéng duoc phan lap chi yéu tir dat
va nude. Gan day, cac chung xa khuén phan lap tur thyc vat thu
hiit duge su cha ¥ vi ddy 1a ngudn phéan 1ap méi va hoat tinh sinh
hoc cua thyc vat, dac biét 1a cac cay thude dan gian co thé dén
tir cac vi sinh vat ndi sinh trong cdy. Nghién ciru nay ciing nam
trong hudng phén 1ap céc ching xa khuan ndi sinh trong thyc vat
huéng dén hoat tinh khéng khuan khang E. coli sinh ESBL.

Chung xa khudn SS437 duoc phan 1ap tir cdy Xuong khi ¢6
hoat tinh khang lai cac ching E. coli sinh ESBL tir [am sang.
Ngoai ra, hoat tinh khang khuan ctia SS473 1a dang cht y khi 6
tac dung trc ché nhidu vi khuan gdy bénh thudc vi khuan Gram
am, Gram duong, cau khuén, truc khuan. Thuc té, cac chung vi
khun gdy bénh duoc Iya chon trong nghién ciru nay duoc To
chirc Y té Thé gioi lidt vao nhom cac tac nhan giy bénh nguy
hiém do dac tinh khang khang sinh cua chung [16]. Bén canh do,
hoat tinh khang khudn cua SS473 ciing twong ddi bén voi cac yéu
t6 ly, hoa, sinh hoc nhu nhiét o, pH, UV va protease. Hoat tinh
nay chi bj mét & didu kién pH axit hodc kiém manh 1a pH 3 va
pH 13. Hoat tinh khang khuan dugc duy tri dén nhiét d6 80°C va
khong bi anh hudng boi tia UV va enzyme protease.

O xa khuén, cac hop chit thir cap c6 hoat tinh sinh hoc thudng
do cac nhom gen (gene cluster) chiu trach nhiém sinh tong hop.
Cac nhom gen sinh tong hop duoc didu hoa biéu hién rat khac
biét boi cac yéu to moi truong, trong d6 méi trudng va dicu kién
nudi cdy ¢ anh huong rd rét. Trong nghién ctru ndy, moi truong
FM3 cho thiy kha nang kich thich ching SS473 sinh hoat tinh
khang khudn cao nhat trong s 5 mi truong khao sat. Moi truong
nay s& duoc sir dung cho cac nghién ctru phéan 1ap hop chét thir
cap co hoat tinh khang khuan ciing nhu nghién cru con dudng
sinh tong hop va diéu hoa sinh téng hop hop chét thir cip c6 hoat
tinh khang khuan sau nay.

Chung SS473 cho thy cac dic diém hinh thai cia xa khuan
khi dugc nudi cdy trén nhiéu loai mdi truong khac nhau, trong
d6 co cac moi trudng nudi cdy dic trung cho nhom xa khuan
(cac moi truong ISP). Hon nita, két qua dinh danh phén tr dua
trén gen 16S rRNA ciing khing dinh SS473 thudc chi xa khuan
Streptomyces. Tuy nhién, dé dinh danh chinh xac ching SS473
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dén muc loai thi cin mot nghién ctu tong hop (polyphasic
taxonomy) bao gdm cac budc nhu dinh danh hinh thai trén céc
moi truong nudi cdy khac nhau, xac dinh kha ning bién dudng
cac co chét hitu co, phan tich thanh phan hoa hoc cia thanh té
bio, mang té bio, giai trinh tur va xay dung cay phat sinh loai trén
nhiéu gen chi thi, chup hinh c4u triic té bao dudi kinh hién vi dién
tir [17]. V6i Iy do nay, ching toi goi chiing xa khudn SS473 trong
nghién ctru nay 1a Streptomyces sp. SS473.

Dua trén két qua trong nghién ciru nay vé hoat tinh khang
khuan ctia chung Streptomyces sp. SS473, cac nghién ciru khac s&
dugc tién hanh tiép theo nham dinh danh chinh xac ching SS473
dén murc loai, phan 14p hop chét tht cap c6 hoat tinh khang khuan
tir SS473, giai trinh tw bo gen va xac dinh nhom gen chiu trach
nhiém sinh tong hop hop chat thw cp muc tiéu, nghién ctru con
dudng sinh tong hop va diéu hoa sinh tong hop cta hop chat thir
cap muc tiéu. T4t ca nhimng nghién ciru tiép theo nay tao tién dé
quan trong cho viéc tong hop va img dung hop chat thir cip co
hoat tinh khéng khuan tir ching SS473.

4 ~
Két luan

Cac két qua nghién ctru cho thdy chung xa khuin SS473
¢6 kha niang khang lai cac chung vi khuan E. coli sinh ESBL
ciing nhu cc vi khuan gdy bénh khac dugc phan 1ap tir mau lam
sang. Chiing SS473 ¢6 pho khang khuan manh nht khi nu6i trén
mdi truong FM3 so voi cac moi truong con lai. Hoat tinh khang
khuan cua ching SS473 van dugc duy tri & nhiét do 80°C, tuy
nhién bi mét hoat tinh ¢ pH 3 va pH 13. Hoat tinh nay khong bi
anh hudng boi xtr 1y voi tia UV, cling nhu voi enzyme protease.
Khi nudi cdy trén cac moéi truong khac nhau, chung SS473 thé
hién ddy di cac dic diém hinh thai dic trung cho xa khuan. Két
qué phan tich trinh ty gen 16S rRNA cho thay ching SS473 ¢6
su twong dong rat cao véi cac loai thuge chi Streptomyces. Dua
trén két qua dinh danh hinh thai va phan tir, chung t6i goi chiing
SS473 1a Streptomyces sp. SS473.

LGOI CAM ON

Nghién ctru nay dugc tai trg boi Quy Phét trién khoa hoc
va cong nghé NTTU trong dé tai ma s6 2020.01.102. Chung toi
ciing xin cdm on Trung tim Nghién ctru va Ung dung Sinh hoc
da cung cép cac ching vi khuén sir dung trong nghién ctru nay.
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Danh gia kha nang st dung Des-y carboxy prothrombln
huyet thanh trong chan do4n ung thw biéu mé té bao gan
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Ngay nhén bai 5/4/2021; ngay chuyén phan bién 7/4/2021; ngay nhan phan bién 14/5/2021; ngay chép nhan dang 20/5/2021
Tém tit:

Ung thwr biéu mé té bao gan (Hepatocellular carcinoma - HCC) 1a mét trong nhirng bénh ung thw phd bién trén thé
gi¢i va & Viét Nam. Hau hét bénh nhan HCC dwgc chin do4n & giai doan mudn, din dén hiéu qua diéu tri khong cao.
Vi vy, chin doan sém HCC cho dbi twrgng c6 nguy co' cao bing chin doan hinh inh va cac chi ddu huyét thanh c6 y
nghia quan trong dé kiém soat ciin bénh nay. Hién nay, a-fetoprotein (AFP) 1a chi diu huyét thanh dwoc sir dung phd
bién dé tam soat HCC. Tuy nhién, AFP huyét thanh khong dii tin cdy trong chin doan HCC, nhit la giai doan sém.
Muc tiéu ciia nghién ctru nay la buéc diu danh gia gia tri chdn doan HCC ciia chi ddu Des-y carboxy prothrombin
(DCP). Nong do DCP va AFP trong huyét thanh ciia 50 b¢nh nhan HCC giai doan sé'm (giai doan A), 50 bénh nhan
HCC giai doan mudn (giai doan B va C), 50 bénh nhén viém gan khéng mic HCC va 50 ngudi khong ¢6 yéu td nguy
co da dwge dinh lwgng. Phéan tich dwong cong ROC cho thiy, véi gia tri ngudng (cut-off) 11,93 ng/ml, d9 nhay va do
diic hiéu chin doan HCC ciia DCP twong g 1a 50 va 94%. Véi HCC giai doan sém, dd nhay chin doan bénh ciia
DCPla 34% trong khi d9 dic hi¢u khong thay doi. Véi chi ddu dang dwgc sir dung AFP, két qua nghién ctru cho thiy,
& gia tri ngudong 952,1 ng/ml, d9 nhay va dé dic hiéu chin doan HCC ciia AFP 1a 39 va 95%. Véi HCC giai doan
sém, AFP khéng c6 hiéu qua chin doin bénh. Két hop hai chi ddu huyét thanh DCP va AFP khéng giiip cai thién
dd nhay phat hién HCC so véi khi chi sir dung chi ddu DCP. Nghién ciru cho thiy, chi ddu huyét thanh DCP cé thé
dwgc sir dung thay cho AFP trong chin doan HCC va lam ting dd nhay chin doan bénh.

Tir khéa: o-fetoprotein, chan doan, chi dAu huyét thanh, Des-y carboxy prothrombin, ung thw té bao gan.

Chi s6 phan logi: 3.5
Tong quan 16n hon va nho hon 3 cm [2]. Hon nita, 40-50% bénh nhan
HCC c6 ndng do AFP trong huyét thanh nho hon ngudng
chan doan duong tinh (<400 ng/ml) [3]. Mot s6 bénh nhan
x0 gan va/hodc viém gan ciing c6 thé c6 su ting cao luong
AFP (c6 khi 1én tdi 2500 ng/ml) trong mau ma khong c6 sy
hién dién cua khdi u [3, 4]. Nhu vay, AFP chua phai 1a mot
chi dau huyét thanh tot dé chan doan HCC, viéc tim kiém va
sir dung mot chi déu protein khac ciia HCC 1a diéu can thiét.
D3 ¢6 nhiéu nghién clru trén thé gidi duoc thuc hién nham
tim kiém céc chi ddu méi dé chan doan HCC, trong d6 DCP

Ung thu gan la mot trong tdam dang ung thu thuong gép
trén thé gioi. Tai Viét Nam, ung thu gan 1a loai ung thu phd
bién dtmg hang thir 4 & ca hai gi¢i. Trong d6, HCC 1a dang
ung thu 4c tinh phd bién chiém ty 1& trén 80% cic truong
hop ung thu gan, xay ra chil yéu ¢ nhimg bénh nhan nhiém
HBV, HCV man tinh va xo gan [1]. Viéc chén doan sém c6
¥ nghia rat quan trong d6i voi hidu qua diéu tri bénh ung thu
gan. Nhiéu k¥ thuat di duoc ap dung dé chan doan HCC
nhu: chup CT, si€u am gan, chup cong huong tir, sinh thiét

gan va dinh lugng chi dau sinh hoc trong huyét thanh. Dinh
luong chi ddu sinh hoc trong huyét thanh 1a xét nghiém don
gian, khong doi hoi thiét bi dit tién, thich hgp dé chan doan
sang loc va bd trg cho cac ky thuat chan doan hinh anh.
Hién nay, chi d4u protein trong chan doan HCC dugc dung
phé bién nhit tai Viét Nam 1a AFP. Tuy nhién, 80% bénh
nhan HCC véi khéi u kich thudc nho khong co su gia ting
néng do AFP, d6 nhay cta chan doan HCC dua trén chi dau
AFP 13 52 va 25%, tuong ung v6i khdi u co duong kinh
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duoc xem 1a chi dau nhiéu trién vong [5]. DCP con duogc
goi la Protein induced by vitamin K absence or antagonist
I (PIVKA-II), 1a mot san pham bat thuong do sy 1di loan
carboxyl hoa trong qua trinh hinh thanh thrombogen. N6
hoat dong nhu mot yéu t ting trudng ty sinh cta cac dong
té bao ung thu biéu mé té bao gan. Ham luong cua protein
nay trong huyét thanh ting 1én rd rét & cac bénh nhan HCC
s0 voi nguoi khoe manh va bénh nhan u gan lanh tinh. Mac
dit mot vai nghién ciru co két qua trai nguoc, DCP trong
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Abstract:

Hepatocellular carcinoma (HCC) is amongst the most
common cancers in the world and Vietnam. Most HCC
patients are diagnosed late, so the effect of treatment is
limited. Hence, early diagnosis for high-risk populations
using medical imaging and serum markers is very
important to control HCC. Recently, a-fetoprotein (AFP)
has been popularly used as a serum marker for screening
of HCC. Unfortunately, AFP is not trustworthy enough
for HCC diagnosis, especially early HCC. Therefore,
this study was deployed to estimate the ability of serum
Des-y carboxy prothrombin (DCP) applied in the
diagnosis of HCC. DCP and AFP concentration in serum
of 50 early HCC patients (stage A), 50 late HCC patients
(stage B and C), 50 HBV/HCV-infected patients, and
50 healthy persons were identified. ROC curve analysis
manifested that with the cut-off value at 11.93 ng/ml,
DCP allowed identifying HCC cases with the sensitivity
and specificity of 50 and 94%, respectively. With early
HCC, the sensitivity of DCP decreased to 34%, while the
specificity was unchanged. In the case of AFP, results
showed that the sensitivity and specificity of this marker
for HCC were 39 and 95%, with the cut-off value at
952.1 ng/ml. For early HCC, it was impossible to use
AFP for diagnosis. The combination of DCP and AFP
serum markers in the detection of HCC did not improve
the sensitivity of the diagnosis compared to that of DCP
alone. The study demonstrated that serum biomarker
DCP can be used instead of AFP in the diagnosis of HCC,
which improves the diagnostic sensitivity.

Keywords: a-fetoprotein, Des-y carboxy prothrombin,
diagnosis, hepatocellular carcinoma, serum marker.
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huyét thanh va mo da dugc nhiéu cong trinh chimg minh 1a
hiru ich hon AFP trong vig¢c phan bi¢t HCC véi cac bénh gan
khong phai ung thu, nhat 13 trong chan doan HCC véi khéi
u nho. Ngoai myc dich sang loc HCC, DCP huyét thanh con
6 thé duoc dung nhu déu hiéu tién luong bénh, danh gia
diéu tri HCC va c6 thé phan anh dic diém xam lan cta khoi
u [6]. Hudng dan cua Hiép hoi Nghién ctru vé gan chau A
- Thai Binh Duong (Asian Pacific association for the study
of the liver - APASL) tir nam 2010 da nhin nhan DCP nhu
1a céc chi dau huyét thanh tiém ning trong chan doan va
tdm soat HCC [7]. Nghién cuu nay dugc thuc hién nhim
g6p phan lam rd thém co so khoa hoc vé gia tri lam sang
cua DCP trong chin doan - tim soat HCC, dic biét trén d6i
tugng nghién ctru 1a nguoi Viét Nam.

Vat liéu, phuong phap nghién cifu
Déi twong nghién ciru

Nghién cuu dugc tién hanh trén 4 nhém doi tuong véi
tiéu chuan chon mau nhu sau:

- Nhom I: bénh nhan dl{qc chan dpén HCC va xac dinh
giai doan A dua theo phac d6 hudéng dan chan doan cua Hiép
hdi Nghién cttu bénh gan Hoa Ky (AASLD) nam 2010.

- Nhém II: bénh nhan duoc chén doan HCC 7VE‘1 Xac
dinh giai doan B, C dya theo phac d6 hudéng dan chan doan
AASLD nam 2010.

- Nhom III: bénh nhéan dugc chan doan viém gan siéu vi
B man tinh (nhung khong c6 HCC) dua theo cac tiéu chuan
sau: HbsAg (+) kéo dai hon 6 thang; SGOT, SGPT tang cao
gap 2 lan trj sO binh thudng; siéu 4m gan khong phat hién
sang thuong bét thuong.

- Nhom IV: ngudi khong co yéu td nguy co duoc xac
dinh theo tiéu chuan: HbsAg (-) va AntiHCV (-); siéu am
gan khong phat hién sang thuong bat thuong; SGOT va
SGPT trong gidi han binh thuong.

Cac mau mau ngoai vi tham gia nghién ctru dugc thu
nhan tai Bénh vién Pai hoc Y Dugc TP Ho Chi Minh.
Phwong phdp tinh ¢é miu

p(@-p)
dZ

C& mau duogc tinh theo cong thirc: n =72, ,

trong do: n la co mau; 2w /2) la gia tri phan b6 chun, duoc
tinh dya trén mac y nghia thong ké&; p 1a ty 1€ uwdc doan; d 1a
mirc sai sO tuyét doi chap nhan do nha nghién ctru chon.

Véi @6 nhay ciia DCP 1a 51,7% [8], ¢& mau n cho nhom
HCC duoc xac dinh khoang 96 mdu bing cac thong sb:
Z=1,96 (v6i sai 1am loai 1 1a 5%); p=0,517; 1-p=0,483;
d=0,1. C& miu thuc té dugc chon 1a 100 bénh nhan. Chon
mau phan tang cho nhom HCC [9]: 50 mau huyét thanh cuia
bénh nhan HCC giai doan A, 50 mau huyét thanh ctia bénh
nhan HCC giai doan B va C.

Véi @6 dac hiéu cua DCP 1a 86,7% [8, 10], ¢& mau n
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cho nhom khong HCC dugce xac dinh khoang 45 mau bang
cac thong s6: Z=1,96 (voi sai lam loai 1 1a 5%); p=0,867;
1-p=0,133; d=0,1. C& mau thuc té duoc chon 1a 100 bénh
nhan, do nhom khong HCC dugc phéan ting: 50 mau huyét
thanh cia bénh nhan viém gan siéu vi B man tinh (khong
HCC), 50 mau huyét thanh ngudi khong c6 yéu té nguy co.

Phwong phdp thu nhén va bio quén huyét thanh

Khoang 2 ml méu toan phan duoc cho vao éng thu mau
khong c6 chat chong dong (Tube traite, plain serum). Mau
mau dugc dé dong ty nhién ¢ nhiét do phong trong 1 gio.
Sau d6 ly tim mau & 1000xg trong 15 phuit, 4°C va thu nhan
huyét thanh. Huyét thanh dugc chia thanh 3 phan bang nhau
va trit & -80°C cho dén khi tién hanh dinh luong cac chi diu
sinh hoc.

Phuong phap ELISA dinh lwong DCP

Nong d6 DCP trong mau huyét thanh duoc xac dinh bang
phuong phap ELISA st dung kit thuong mai (#MBS700977;
MyBioSource, San Diego, CA, USA) theo huéng dan cua
nha san xuit. Tém tat phuong phap nhu sau: chuin bi day
pha loang bac 2 méu chuan trong sample diluent buffer,
ndéng d6 miu chuin cao nhit 1a 20 ng/ml. Cac mau huyét
thanh dugc pha lodng 20 lan trong sample diluent buffer.
Cho vao mdi giéng ciia dia ELISA da phi sin khéng thé so
cap 100 ul miu chudn hodc miu huyét thanh da pha lodng.
U dia trong 30 phut ¢ 37°C. Rira dia 3 lan bang 200 pl wash
buffer cho mdi giéng trong mdi 1an rira, loai bo dung dich
rira giéng. Cho 100 pl/giéng HRP-conjugate 1X, u & 37°C
trong 30 phit. Rira dia nhu trén 5 1dn. Cho vao mdi giéng 90
pl dung dich co chit TMB. U dia trong téi, & 37°C trong 20
phiit. Thém 50 pl stop solution vao mdi giéng dé dimg phan
ung. Do gid tri mat do quang & budc song 450 nm trén may
doc ELISA 680-Bio-Rad.

Phuwong phap ELISA dinh lwong AFP

Nong d6 AFP trong mau huyét thanh duoc xac dinh bang
phuong phap ELISA st dung kit thwong mai (#KA0202;
Abnova, Taipei, Taiwan) theo hudng din cta nha san xuat.
Tém tit phuong phap nhu sau: pha lodng cic mau huyét
thanh 20 1an trong Zero buffer. Cho 20 pl mau chuin & cac
nbng d6 khac nhau (0, 5, 20, 50, 150, 300 ng/ml) vao céc
giéng, thém 100 pl Zero buffer. O cac giéng thir nghiém,
cho 120 ul mau huyét thanh di pha lodng vao cac giéng. U
dia ¢ nhi¢t do phong trong 30 phut. Loai bé dung dich trong
céc giéng va rira dia trong 2 phat bang 300 pl nude vo tring
cho mdi giéng/lén ria. Lap lai qué trinh ria dia nhu trén
trong 5 lan. B6 sung 150 pl enzyme conjugate reagent vao
mdi giéng. U dia & nhiét do phong trong 30 phut. Rura dia
nhu trén 5 lan Thém 100 ul TMB Reagent vao mdi giéng.
U dia trong t6i ¢ nhiét d6 phong trong 20 phut. Ding phan
ng & mdi giéng bang cach bo sung 100 pl stop solution.
Do gié tri mat d§ quang ¢ budc song 450 nm trén may doc
ELISA 680-Bio-Rad.
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Phwong phdp phén tich thong ké

Gia tri trung vi néng do DCP va AFP cta 4 nhom mau
huyét thanh dugc xac dinh va duoc xir 1y thong ké Kruskal
Wallis bang phan mém GraphPad prism. Hiéu qua chan
doan HCC cua tung chi déu DCP va AFP dugc xac dinh
bang dudong cong ROC dung biang phin mém GraphPad
prism. Hiéu quéa chan doan HCC khi két hop 2 chi ddu DCP
va AFP dugc phan tich bang phuong phap hoi quy logistic
str dung phan mém SPSS két hop phan tich ROC bang phan
mém GraphPad prism.

Gia tri chan doan ctia moi chi dau dwoc xac dinh nhu
sau:

Két qué xét nghiém C6HCC (D+)  Khéng HCC (D-)  Téng cong
Duong tinh (T+) a(TP) b (FP) a+b (TP+FP)
Am tinh (T-) ¢ (FN) d (TN) c+d (FN+TN)
Tong cong atc (TP+EN) b+d (FP+TN) atbtctd=N

TP: true positive, duong tinh that; FP: false positive, duong tinh gia; FN: false
negative, am tinh gia; TN: true negative, am tinh that.

b0 nhay (sensitivity)=TP/(TP+FN)=a/(a+c) x100%
b6 dac hiéu (specificity)=TN/(FP+TN)=d/(b+d)x100%

Ty 1¢ duong tinh gia (false positive rate: FPR)
=FP/(FP+TN)=b/(b+d)x100%
Ty 1€ am tinh gid (false negative rate: FNR)

=FN/(FN+TP)=a/(c+a)x100%

Gia tri tién doan duong (positive predictive value: PPV)
=TP/(TP+FP)=a/(a+b)x100%

Gia tri tién doan am (negative predictive value: NPV)
=TN/(TN+FN)=d/(c+d)x100%.

Két gua
Gid tri chin dodn HCC ciia DCP

Két qua dinh lugng DCP trong 200 mau huyét thanh cho
théy, nhom bénh nhan HCC giai doan B, C ¢6 nf”)ng do DCP
huyét thanh cao nhat trong 4 nhom mau (v&i gi tri trung vi
1a 100,84 ng/ml), khac biét c6 y nghia thong ké. Trong khi
d6, ndng dd DCP huyét thanh cua nhém bénh nhan HCC
giai doan A tuong tu nhu nhom bénh nhan viém gan khong
HCC (gia tri trung vi la 5,66 ng/ml so v6i 7,57 ng/ml), khac
biét khong ¢6 y nghia thong ké. Nhom khong c6 yéu té nguy
co ¢6 ndng do DCP thap nhat trong 4 nhom khao sét (gié tri
trung vi 1a 0,00 ng/ml). Tuy nhién, xtr ly thong ké cho thiy,
ndéng do DCP huyét thanh ctiia nhom khéng c6 yéu t nguy
co khong khac biét so vdi nhém bénh nhan viém gan. Nhu
vay, ¢6 thé thiy sir dung chi dau DCP cho phép phan biét
nhom bénh nhan HCC giai doan B, C v&i cac nhom con lai.
O nhém bénh nhan HCC giai doan A, n@)ng do DCP huyét
thanh c6 ting cao & mot sd truong hop, nhung vé tong thé
van kho phan biét nhém nay v6i nhém bénh nhan viém gan
khong HCC va nhom khong c¢é yéu té nguy co (hinh 1A).
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Hinh 1. Gia tri chdn doan HCC cita DCP. (A) Nong d6 DCP trong 4 nhom mau huyét thanh khao sat (n=50). Nhom I: HCC giai doan A, nhom II:
HCC giai doan B-C, nhém I1I: viém gan khéng HCC, nhom IV: khéng ¢6 yéu t6 nguy co. S6 lidu dugc xir Iy théng ké Kruskal Wallis bang phan mém
GraphPad prism; *: khac biét c6 y nghia théng ké p<0,05, ****: khac biét c6 y nghia théng ké p<0,0001, ns: khac biét khong c6 y nghia. Vach xam thé
hién trong hinh 1a gi4 tri trung vi va khoang tir phan vi (interquartile range). (B) Phén tich duong cong ROC phép chan doan HCC véi chi ddu DCP cho
100 mau HCC. (C) Phén tich dwong cong ROC phép chan doan HCC véi chi ddu DCP cho 50 mau HCC giai doan A.

Dé xac dinh gia tri chan doan HCC cua chi ddu DCP huyét
thanh, chiung t6i1 thuc hién hai phép phan tich dudng cong
ROC v6i 100 mau HCC/100 mau khong HCC (hinh 1B) va
50 mau HCC giai doan A/100 mau khong HCC (hinh 1C).

Cac thong sé thu dugc tir phan tich ROC véi 100 mau
HCC: dién tich dudi duong cong (area)=0,7531; do tin cay
95%; mic y nghia p<0,0001; cut-off ndng d6 DCP dé phan
bi¢t HCC va khong HCC 1a 11,93 ng/ml; do nhay (sensitivity)
chan doan HCC 1a 50%; d¢ dic hiéu (specificity) chan doan
HCC 1a 94%; ty 1€ duong tinh gia (FPR) 1a 6%; ty 1¢ am tinh
gia (FNR) 1a 50%; gia tri tién doan duong (PPV) la 89,28%;
gia tri tién doan am (NPV) 1a 65,28% (hinh 1B).

Céac thong s6 thu dugc tir phan tich ROC v&i 50 mau HCC
giai doan A: dién tich dudi duong cong (area)=0,6789; do tin
¢y 95%; mutc y nghia p=0,0004; cut-off ndng d6 DCP dé phan
bi¢t HCC giai doan A va khong HCC la 11,93 ng/ml; d§ nhay
(sensitivity) chan doan HCC giai doan A 1a 34%; d¢ dac hi¢u
(specificity) chan doan HCC giai doan A 1a 94%; ty 1¢ dwong
tinh gia (FPR) 1a 6%; ty 1€ am tinh gia (FNR) 1a 66%; gia tri
tién doan duong (PPV) la 85%; gia tri tién doan am (NPV) 1a
58,75% (hinh 1C).

Két qua trén cho thiy, phép chan doan HCC dua trén ndng

d6 DCP huyét thanh ¢6 do chinh xac (accuracy) trung binh
véi dién tich ving dudi duong cong dat 0,7531. Do dac hi¢u

ctia phép chan doéan cao - dat 94% nhung do nhay cua phép
chén doan & mtrc thip - chi dat ty 1¢ 50 va 34% tuong (g véi
HCC néi chung va HCC giai doan som (v6i ndng do ngudng
la 11,93 ng/ml).

Gid tri chin dodn HCC ciia AFP

Két qua dinh luong AFP cho thiy, nhom bénh nhan HCC
giai doan B, C ¢6 ndng d6 AFP huyét thanh cao nhét (voi gia
tri trung vi 1a 1218,80 ng/ml), tiép theo 1a nhom bénh nhan
viém gan khong HCC, nhém bénh nhan HCC giai doan A va
thap nhét 1a nhoém khong yéu td nguy co (v6i gia tri trung
vi AFP lan luot 1a 41,73; 18,70 va 2,22 ng/ml). Xir ly thong
ké cho thiy, ndng d6 AFP huyét thanh cia nhém bénh nhan
HCC giai doan B, C khac biét c6 y nghia so vdi nhém HCC
giai doan A va nhoém khong c6 yéu t6 nguy co. Tuy nhién,
su tang néng d6 AFP ¢ nhom HCC giai doan B, C (nhom II)
khong khéc biét c6 y nghia so voi nhom viém gan do ndng do
AFP trong cac mau huyét thanh ctia nhom 11 bién dong rat 16n.
Trong khi d6, ndng dd AFP huyét thanh ctia nhém bénh nhan
HCC giai doan A khac biét khong ¢6 y nghia so voi nhom
viém gan va nhom khong c6 yéu to nguy co. Két qua nay cho
thay, AFP khong c6 hiéu qua trong chian doan HCC giai doan
A. Chi diu nay c6 thé sir dung dé chan doan HCC giai doan
B, C, nhung s& ¢6 kha nang nham 14n véi cac truong hop viém
gan khong c6 HCC (hinh 2A).

100 100
E ~ 80 ~—~ 80
z 3 2
5 i O
=] ; 40 = a0
- e =3
?n R % R 2
B e 0 0
(2 R fe\ 0 20 40 60 B0 100 0 20 40 60 80 100
5 <® n oae in PP L
@w ¥ E s (B) 100% - P§ dic hiéu (%) (© 100% - D$ ddc hi¢u (%)

Hinh 2. Gia tri chin doan HCC ciia AFP. (A) Nong d6 AFP trong 4 nhém mau huyét thanh khao sat (n=50). Nhom I: HCC giai doan A, nhom II:
HCC giai doan B-C, nhom III: viém gan khéng HCC, nhém IV: khong c6 yéu té nguy co. S6 liéu duge xir 1y thong ké Kruskal Wallis bing phan mém
GraphPad prism; ***: khac biét c6 y nghia théng ké p<0,001, ****: khac biét c6 ¥ nghia théng k& p<0,0001, ns: khac biét khéng c6 ¥ nghia. Vach xam
thé hién trong hinh 13 gi4 trj trung vi va khoang t phan vi (interquartile range). (B) Phan tich dudng cong ROC phép chén doan HCC véi chi ddu AFP
cho 100 mdu HCC. (C) Phan tich dudng cong ROC phép chin doan HCC véi chi ddu AFP cho 50 mau HCC giai doan A.
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Tiép theo, chung toi kiém tra gia tri chan doan HCC cua
AFP bang hai phép phan tich duong cong ROC duge thyc
hién véi 100 madu HCC/100 mau khong HCC (hinh 2B) va
50 mau HCC giai doan A/100 mau khong HCC (hinh 2C).

Céc thong sb thu dugc tir phan tich ROC véi 100 mau
HCC: dién tich dudi dudong cong (area)=0,6429; do tin cay
95%; mirc y nghia p=0,0005; cut-off ndng do AFP dé phan
biét HCC vakhong HCC1a952,1 ng/ml; d0 nhay (sensitivity)
chan doan HCC 14 39%; d6 dic hiéu (specificity) chan doan
HCC 12 95%; ty 1€ duong tinh gia (FPR) 1a 5%; ty 1¢ 4m tinh
gia (FNR) 1a 61%; gia tri tién doan duong (PPV) 1a 88,64%;
gia tri tién doan am (NPV) 1a 60,9% (hinh 2B).

Céc thong s6 thu duge tir phan tich ROC véi 50 mau
HCC giai doan A: dién tich dudi duong cong (area)=0,5308;
do tin cdy 95%; muc ¥ nghia p=0,5392; cut-off ndng do
AFP dé phan biét HCC giai doan A va khéng HCC 13 952,1
ng/ml; d6 nhay (sensitivity) chdn doan HCC giai doan A 1a
24%; d6 dac hiéu (specificity) chan doan HCC giai doan A
1a 95%; ty 1¢ duong tinh gia (FPR) la 5%; ty 1¢ am tinh gia
(FNR) 1a 76%; gia tri tién doan duwong (PPV) la 82,76%; gia
tri tién doan am (NPV) 1a 55,55% (hinh 2C).

Két qua trén cho thiy, phép chin doan HCC dua trén
ndng do6 AFP c6 d6 chinh xac (accuracy) thip, véi dién tich
vung dudi duong cong chi dat 0,6429. B¢ dac hiéu cia phép
chan doan cao - dat 95%, nhung d¢ nhay cta phép chin
doan & murc thap - chi dat ty 18 39% véi gid tri ngudng xéac
dinh trong nghién cuu nay la 952,1 ng/ml. Pang luu y 1a
AFP khong c6 gia tri chan doan HCC giai doan A khi dién
tich dudi duong cong chi dat 0,5308 va khac biét khong co y
nghia thong ké v&i p=0,5392 (>0,05). Ciing nhu cac nghién
ctru trude day [2, 3], két qua nghién ctru cta chung t6i cho
thdy AFP khong phai 1a mot chi diu dang tin cay trong chan
doan HCC.

Hiéu qud chin dodn HCC khi sit dung phéi hop 2 chi
diu DCP va AFP

Tiép theo, chiing t6i phan tich hiéu qua chan doan HCC
khi sir dung phéi hop 2 chi ddu sinh hoc DCP va AFP. Méi
quan hé giita 2 chi du trong chan doan HCC dugc phan
tich bang phwong phap hdi quy logistic da bién sir dung
phdn mém SPSS. Phan tich duong cong ROC gia trj hoi
quy logistic (predicted probability) cho két qua: dién tich
duédi duong cong (area)=0,6000; do tin cay 95%; muc y
nghia p=0,0146; cut-off gia tri hoi quy logistic 2 chi dau
DCP va AFP phan bi¢t HCC va khéng HCC 1a 0,705; do
nhay (sensitivity) chan doan HCC 1a 42%; d6 dic hiéu
(specificity) chan doan HCC 1a 93%; ty 1é duong tinh gia
(FPR) 1a 7%; ty 1¢ am tinh gida (FNR) la 58%; gia tri tién
doan duong (PPV) 1a 85,71%; gia tri tién doan am (NPV) la
61,59% (hinh 3).

Nhu vy, trong pham vi 200 mau huyét thanh da phan
tich, két hop DCP véi AFP khong gitip tang d6 nhay phat
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hi¢n HCC so v6i khi chi sir dung mot chi d4u DCP. B6 chinh
xac (accuracy) ctia phép chan doan két hop 2 chi du & muc
thp, voi gia tri dién tich ving dudi duong cong chi dat
0,6000, thap hon gia trj dién tich ving dudi duong cong khi
phan tich don yéu t6 DCP hoic AFP.

100+
80

60+

404

PO nhay (%)

204

0 U 1 1 1 1
0 20 40 60 80

100% - Do ddc hiéu (%)

Hinh 3. Gi4 tri chin do4n HCC khi két hgp DCP va AFP. Phan tich
dudng cong ROC phép chian doan HCC véi gia tri hdi quy logistic 2 chi
ddu DCP va AFP cho 100 miu HCC.

Thao luan

Theo cac nghién ciru trude day trén thé gioi, DCP 1a chi
ddu huyét thanh duoc danh gia cao trong chian doan HCC.
Két qua nghién ctru cta ching toi cho thiy, DCP ¢6 d6 nhay
chén doan HCC néi chung va HCC giai doan sém lan luot 14
50 va 34% véi do dac hiéu 94% & gia tri ngudng 11,93 ng/
ml. Nghién ctru cua Lok va cs (2010) [4] 6 bénh nhan nguoi
My da xac dinh d6 nhay va d6 ddc hiéu cua chi ddu DCP
trong chan doan HCC 1a 74 va 86%. Mot nghién ctru khac
cling thuc hién & M¥ cia Marrero va cs (2003) [10] xac dinh
do nhay va dac hi¢u chan doan HCC cua DCP la va 89 va
95%. Beale va cs (2008) [5] bao cao DCP ¢6 do nhay va do
dac hiéu chan doan HCC 1a 80% ¢ dbi tuong nghién ctru 1a
nguoi Anh. Trong khi d6, mgt nghién ctru thuc hién tai Buc
cua Ertle va cs (2013) [11] da xac dinh d6 nhay chén doan
HCC cua DCP 14 63,4%. Nghién ctru hiéu qua chan doan
HCC cua chi ddu DCP cling da duogc thuc hién nhidu & céac
nudce chau A. Tai Nhat Ban, Takikawa va cs (1992) [12] xac
dinh d6 nhay va d6 dac hié¢u chan doan HCC cua DCP 1a
52,8 va 98,8%. Tai Han Qudc, nghién ctru ctia Yoon va cs
(2009) [13] cho thay do nhay chan doan HCC ctia DCP 1a
51,9% va do dac hiéu 1a 97% & nhém bénh nhan HBV man
méic HCC va khong mic HCC. Mot nghién ctru khac thyuc
hién trén 401 bénh nhan HCC va xo gan tai Han Qudc [14]
cho két qua DCP ¢6 d6 nhay va do dic hiéu chan doan HCC
1a 51,0 va 91,2%. Tai Trung Qudc, Cui va cs (2002) [8]
cong bd do nhay chén doan HCC cua chi ddu DCP1a 51,7%
v6i do ddc higu 1a 86,7%. Nhu vay, két qua do nhay chan
doan HCC cua dau 4n DCP trong nghién ctru cia ching toi
thdp hon so v6i cac nghién clru trude day thuc hién & My
va chau Au nhung twong duong két qua mot sb nghién ctru
thyc hién ¢ Trung Qudc, Nhat Ban va Han Qudc [8, 12-14 1.

Thém vao do, trong khudén khé nghién ctru nay, ching
toi nhan thay két hop 2 chi dau DCP va AFP khong giup
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tang d6 nhay cta phép chan doan HCC so véi khi chi st
dung chi ddu DCP. M6t s6 nghién ctru trude ddy thyc hién &
chau Au [11], Trung Qudc [15] hay Han Qudc [13] cho thiy
rang, két hop AFP va DCP d gitip ting d nhay chin doan
HCC so voi khi chi str dung chi dau DCP. Chung t6i chua
¢6 dir liéu dé giai thich nguyén nhan cia khac biét néu trén
giita két qua nghién ctru ctia chung toi voi cac cong bd trude
day trén thé giéi. Diéu nay cho thay, can phai thyuc hién cac
nghién ctru can than & Viét Nam v6i ¢d mau 16n va da dang
hon dé c6 co sé dit liéu vimg chéc khi 4p dung cac chi diu
sinh hoc vao thuc té 1am sang chan doan bénh.

So sanh v&i chi diu dang dugc sir dung hién nay dé chan
doan HCC 1a AFP, DCP ¢6 d6 nhay chan doan 1a 50% - t6t
hon d¢ nhay cua AFP 1a 39%, do ddc hiéu cta 2 chi dau
déu dat 94-95%. O day, ching toi str dung gi4 tri ngudng
AFP dugc xac dinh trong nghién ctru nay 1a 952,1 ng/ml
ma khong sir dung gia tri ngudng duoc cong nhan phd bién
trong 1am sang 14 400 ng/ml dé c6 thé so sanh AFP v6i DCP
trong ciing diéu kién. Néu chon gié tri ngudng AFP 1a 400
ng/ml dé xac dinh HCC trong nghién ctru nay thi do nhay
phép chan doan dat 44% nhung d¢ dac hi€u chi dat 87%.
Vi cung do dac hi¢u chén doan 1a 87-88%, do nhay chén
doan HCC cuia chi dau DCP trong nghién ctru nay dugc xac
dinh 14 52%, van cao hon so véi do nhay cua chi déu AFP &
cung diéu kién khao sat. Voi HCC giai doan sém (giai doan
A), str dung chi déu sinh hoc DCP c¢6 thé phat hién dugc
bénh véi d¢ nhay 34%, trong khi chi dau AFP khong c6 y
nghia chin doan HCC giai doan sém. Nhu véy, nghién ctru
cia chiing t6i gop phan khang dinh DCP 1a chi du sinh hoc
chén doan HCC tbt hon AFP [4, 8, 10, 16].

Két luan va khuyén nghi

DCP c¢6 thé 1a chi ddu huyét thanh tiém ning tmg dung
trong chan doan va sang loc HCC ¢ bénh nhan Viét Nam.
Chi ddu huyét thanh DCP c¢6 thé duoc sir dung thay cho
chi dau AFP trong chan doan HCC, gitp ting d¢ nhay chan
doén bénh ma khong can két hop véi chi ddu AFP.
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Van chuyén thude qua da bang k¥ thuét dién di ion:
wu, nhuge diém va phat hién mai tir nhirng nghién ciru

Nguyén Thi Hong Pirc, Vo Qudc Anh*
Truong Pai hoc Duoc Ha Noi
Ngay nhédn bai 17/5/2021; ngay chuyén phan bién 20/5/2021; ngay nhan phan bién 21/6/2021; ngay chip nhan dang 29/6/2021

Tém tit:

K§ thuat dién di ion da dwoc ing dung trong vat Iy tri liéu va phuc hdi chire ning tir nhiéu thap ky truéc. Tuy nhién,
ng dung ciia no6 trong cac linh vue diu tri khac con rat han ché vi mét s6 1y do nhu: thiét bi phirc tap, kém an toan
va thiéu bang chirng khoa hoc diy di. Trong hon mét thiap ky gin diy, ky thuit nay di c6 nhirng cii tién virgt bac
vé thiét ké va tinh an toan ciia thiét bi. Quan trong hon, nhitng nghién ciru ng dung ky thuit nay trong viéc ting
hip thu thudc qua da da dat duoe nhiéu két qua kha quan, ciing nhw di chirng minh dwoc tiém niing trong viéc bao
ché thudc hap thu qua da c6 chira cac phan tir I6n va céc tiéu phan nano. Trong bai bao nay, nhém tac gia trinh bay
tong quan cic wu, nhugc diém ciia ky thuat dién di ion, nhirng cai tién thiét bi quan trong va nhirng phat hién méi
vé wng dung cua ky thuit nay trong tang cwong van chuyen thubc qua da.

Tir khéa: dién di ion, dwa thudc khéng xam lin, ting vin chuyén thudc qua da, van chuyén protein/peptide, vin

chuyén thubc chi dong.

Chi s6 phén loai: 3.5

Pat van de

K¥ thuat dua thubc qua da bang dién di ion twong dbi
phd bién trong vat 1y tri liéu nhung con han ché trong viéc
ap dung cho cac thudc diéu tri khiac do mot s 1y do nhu
thiét bi phrc tap, kém an toan, khong phit hop cho tu diéu tri
cling nhu chua ¢ cac nghién ctru tién 1am sang va 1am sang
day du. Tuy nhién, trong hon mot thap ky gan day, nhirng
nghién cru img dung ky thuat nay da dat duoc nhiéu két qua
rat kha quan trén ca tlen lam sang va lam sang. Ky thuat nay
da ching to duoc tiém nang trong viéc vén chuyen nhiéu
loai dugc chat khong thé tham qua da bang co ché khuéch
tan thy dong. Phuong phap nay cho hiéu qua tét ngay ca voi
céc thude c6 phan tir lugng 16n nhu cac peptide, protein va
ca cac tiéu phan nano mang thudc. Thiét bi dién di ciing ¢
nhitng cai tién dang ké theo hudng nho gon, dé sir dung va
an toan trong khi van phat huy tot kha ning dua thude. Sy
ra doi cua cac thiét bi hién dai dd mé dudng va thuc ddy cac
nghién ctru ing dung k¥ thudt nay trong diéu tri nhidu bénh
khéc. Nhitng phat hién méi vé tiém nang ciia ky thuat dién
di ion da thu hut sy quan tam cua ca gidi khoa hoc va céac
doanh nghiép dugc.

Phugng phap thu thap tai liéu

Tat ca céc tai lidu duoc dung dé viét bai tong quan nay déu
¢ ngdn ngit tiéng Anh. Céc bai nghién ctru duoc tim kiém
trén co so dir liéu dién tir Pubmed, ScienceDirect va Google
Scholar dén thang 2/2021 véi cac tir khoa “iontophoresis”,
“transdermal”, “absorption across skin”, “bioavailability

“Tac gia lién hé: Email: anhvoquoc@gmail.com
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enhancement”, “absorption enhancement” va “transdermal
enhancement”. Céc bai nghién ctru duoc xem xét chi tiét noi
dung dé kiém tra tinh pht hop véi linh vuc tong quan. Néu
¢6 nhiéu nghién ctru gan giéng nhau thi nghién ctru day du,
tiéu biéu nhét dugc lya chon.

Ca ché van chuyén thudc bang dién di ion

Dién di ion 1a k¥ thuat dua thudc cha dong qua da va
niém mac, trong do cac phan ti dugc chét duoc van chuyén
qua hang rao hap thu ddng thoi bang 3 co ché: dan dién
(electric mobility), tham thiu dién (electroosmosis) va
khuéch tan thu dong (permeability). Co ché dan dién xay
ra khi ap 1én da mét hiéu dién thé sé tao ra dién truong
phan b ngay dudi cac dién cuc diy cac dién tich cung du
1a cac phan tir thudc dang ion hodc cac tiéu phan tich dién
mang thudc hudng vao trong da. Co ché thir 2 xay ra do sy
thim thau dién tao ra cac dong chat long di chuyén trong
cac vi mao quan. Do thanh mao quéan trong 16p sung co
dién tich am va 16p dung dich sat thanh mao quan tich dién
dwong, dong chét long s& chuyen dich tir cyc duong hudng
vao trong da kéo theo cac chat di dugc hoa tan hodc phan
tan trong nd ngay ca khi khong duoc tich dién. Co ché thi
3 la dién di ion lam tang sy hydrate hoa cua 16p stng, nho
d6 lam tang su khuéch tan thu dong ctia phan tur dugc chét,
dic biét 1a dbi voi cac chét it than dau [1]. Nhu vay, ky thuat
dién di ion ting van chuyén thudc qua da khong chi cac
phan tu thude ion hoa ma ca cac thude khong ion hoa, dac
biét 1 cac hoat chét it than dau.
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Abstract:

Iontophoresis has been utilised to deliver medications in
physical therapy for a long time, but its applications in
treating diseases are still limited. This stemmed partly
from its complicated and unsafe instrumentation as well
as insufficient scientific evidence. Over the past decade,
however, the design and safety aspects of iontophoresis
devices have been dramatically improved. More
importantly, various optimistic results were revealed
from many scientific studies, especially its potential to
actively transport large molecules and nanoparticles
across the skin barrier that attracts great attention from
both academia and industry. This paper aimed to review
the advantages and disadvantages of the technique and
representative transdermal enhancement studies using
iontophoresis.

Keywords: active transportation of drugs, iontophoresis,
noninvasive drug delivery, transdermal enhancement,
transportation of proteins/peptides.

Classification number: 3.5

Su phat trién cia thiét bj dién di ion

Ky thuét dién di ion lién quan dén viéc tao ra mot dién truong
dé diéu khién dong chuyen dong cua cac phan tur thudc. Thiét bi
dién di ion truyén thong gdm ¢6 ngudn dién noi voi hai dién cyc
dang ban mong va céc tim cotton duoc tham am bang dung dich
thuoc hodc dung dich dém, trong d6 ngudn dién thuong dugc bién
(101 tir ngudn dién sinh hoat (h1nh 1A). Thiét bj loai nay co uu
dlem 14 tao ra dwoc vung tiép xtc rong, tuy nhién thiét b cong
kénh, khong tién loi va it an toan do sir dung dong dién tuong doi
16n. Thiét bj nay phai dwgc st dung dudi sy gidm sat cua nguoi
co chuyen mon. Chung thu’(mg dugc dung tai cdc co so vat ly tri
ligu, céc co sd'y té, noi co day du cac phuong tién cap clu y té, va
khong an toan cho viéc bénh nhan ty dung tai nha.

Céc tim dién cyc ¢6 thé dugce lam tir kim loai tro, khong tham gia
vao cac phan g dién cyc. Tuy nhién, hién tuong dién phan nudc tai
céc dién cyc xay ralam thay doi pH tai noi tiép xtc da va ¢6 thé gay rat
hodc bong da. Phuong trinh dién phan tai cac dién cuc xay ra nhu sau:

2H,0 +2¢" — H, + 200"
2H,0 — O, +4H" +4e”

Phan ting tai cathot (kht):
Phan tuing tai anot (oxy hoa):

bign cuc AgCl/Ag duge sir dung rong réi nhim khéc phuc
nhuoe diém ndy cua dién di ion. Trong do, electron dugc giai
phong tao ra dong dién, trong khi AgCl khong tan dugc tao ra va
két tia trén bé mit cua anot. Cac phan tmg dién cuc xay ra nhu sau:

Ag+ Cl —AgCl+e
AgCl+e —»Ag+Cl

Phan tng tai anot (oxy hoa):
Phan ting tai cathot (kht):

Nhu vdy, c6 thé thy ring, khi dung cip dién cuc AgCl/Ag
phan g tai dién cuc xay ra khong anh huong dén pH cta moi
truong bao quanh dién cuc, va do do tranh dugc cac tac hai co thé
xay ra tai ving da diéu trj khi dung dién di ion.

pé tang tinh tién lgi va kha nang tu diéu tri cua nguoi bénh,
thiét bi dién di ion duge thiét ké nho gon hon, an toan hon do
st dung nguon dién nhd, khong c6 kha ning gy hai cho co the
(thuong co the dung pin cuc 4o). Trong truong hop nay, thudc
dugc bao che dudi dang ban ran (gel hodc cream), sau d6 dugc
dua vao m1eng dan co lap san dién cuc va nguon dién mot chiéu co
hiéu dién thé thip. Ngudn dién c6 thé duoc tich hop sin trong thiét
bi hodc thay thé dugc dudi dang cac vién pin nho (hinh 1B, C).

(B) ©

Hinh 1. Céc thiét bi dién di ion dwoc ap dung trong thue té didu tri. (A) B dién di ion don gian; (B) B dién di ion Hybresis da ning c6 thé ding
vai nhiéu loai thuoc; (C) Bo dién di ion Zecuity chira sumatriptan dung dicu tri dau nira dau.
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Uu, nhuge diém cia ky thuat dién di ion

Ky thuat dién di ion timg dung trong van chuyén thube qua da
ké thira tat ca cac wu diém ciia dang thudc ngoai da. Dy la ky thudt
dua thude khong xam lan, khong gdy dau, tranh dugc nguy co lay
nhiém, tang sy tuan thu phdc dd diéu tri cua nguoi bénh va giam tai
cho dich vu cham séc y té. Thém vao d6, so véi dudng udng, né gitp
tranh duogc cac diéu kién khic nghiét ciia moi truong trong duong
tiéu hoa, tranh thude bi phan huy qua gan lin diu, ¢6 thé tap trung
thude voi néng d6 cao khi diéu tri cac triéu chimg va bénh tai chd.

K¥ thuat dién di ion con cai thién dugc céc nhuge diém c¢b
hitu ctia thudc ngoai da, d6 1 khic phuc dugc thoi gian tiém ting
trude khi thude phat huy tac dung, wée tinh duoc lidu luong dua
thude vao co thé, giam sy bién dong c4 thé. Thudc co thé phat
huy tac dung ngay sau khi ap dién thé va viéc dua thude dugce
dimg lai ngay khi ngit két ndi voi nguon dién. Ngoai ra, ky
thuat ndy c¢6 thé tng dung cho cac dugc chit than nudc, duge
chat ¢6 phan tir luong 16n hodc thude dang siéu vi tiéu phan.
Binh thuong, khi duge bao ché dudi cic dang thudc ngoai da
truyen thong, nhimg dugc chit va dang bao ché nay khong thé
tham duoc tryc tiép qua da bang co ché khuéch tan thy dong.

Ngoai chirc nang dua thudc, ky thut dién di ion con dugc tmg
dung trong chan doan, theo ddi ndng do cac chat diéu tri ma khong
can dung dén cac bién phap co hoc dé lay miu sau bén trong mo.
Uu diém cta k¥ thudt dién di nguoc 1a khong lam phé v cdu tric
sinh ly da va niém mac nén khong gy dau, tranh duogc nhlem
khuan, vi ritt va cdc bénh lay qua dudng mau. Trén thuc té 1am
sang, di¢n di ion da dugc ing dung dé theo ddi nong do glucose
trong mau va chan dodn cystic fibrosis.

Bén canh nhiing uu diém ndi bt néu trén, ky thuat dién di ion
ciing ¢6 nhitng nhuge diém khong dé khic phuc. Khic véi cc
thudc boi ngoai da truyén thong, k¥ thuat ndy phai sir dung cac
thiét bi chuyén dung. Vi Iy do an toan, sy dién di ion bi gidi han
vé thoi gian 4p dién thé va cuong do dong dién. Néu ding dong
dién manh trong thoi gian dai s€ gay rat, bong hoac kich ng tai vi
trf tiép xtc vi dién cuc. Cling vi cac gidi han nay, dién di ion co
thé khong phit hop véi céc thude ¢6 liéu didu tri 16n. Tuy 6 kha
nang van chuyen cac thudc ¢6 trong lwgng phan tir 16m, protein va
cac siéu vi tiéu phén qua da nhung trong thuc té toc do cua qua
trinh nay thuong rat chim, luong thube thim vao khong du dé
gy tac dung diéu tri. Do d6, v6i nhitng dbi tuong nay, dién di ion
thuong duoc két hop véi cac ky thuat khic tic dong c6 kiém soat
vao tinh toan ven ciia 16p biéu bi bao vé dé ting cuong kha ning
van chuyén thudc bing co ché van chuyén dién va thim thiu dién.

Cac nghién ciu dai dién ung dung dién di ion trong van
chuyén thudc gqua da

Ung dung ky thudt dién di ion trong nghién civu tién
lam sang va lam sang

K¥ thuat dién di ion da dugc ing dung thanh cong trong
diéu tri cac triéu chimg va bénh tai chd, pho bién 14 trong
vat 1y tri liéu va cac bénh da lidu [2]. Nhiing thanh cong trén
lam sang cua k¥ thuat dién di ion da thic day viéc nghién
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ctru cac tmg dung méi. S6 lwong nghién ctru duge cong bd
tang 35 1an trong 20 nam qua (tir 40 dén hon 1400 ban),
trung binh c6 khoang 70 bai bao dugc xuit ban mdi nim
[2]. Hoa Ky 1a nudc di dau vé sb luong cac nghién ctru tién
lam sang va 1am sang lién quan dén cic ing dung cua dién
di ion trong chan doan va diéu tri ching dau nira dau, bénh
thoai hoa than kinh, ung thu, tim mach hay nghién ctru vic
xin [2]. Mot s6 nghién ciru 1am sang va tién 1am sang tiéu
biéu ung dung k¥ thuat dién di ion trong diéu tri nhiéu loai
bénh di dugc tom tit trong bang 1.

Bang 1. Mot s6 nghién ciru tidn 1am sang va lam sang ing dung k§
thuat dién di ion.

Tén Diéu kién Dura thude

14 SoLA 2
hoat chit dién di quamb Tom tat ket qua

Ung dung

Thc dung kéo dai gip 4 lin

Diéu trj tridu chimg Sty OO ImAL S0 61 6 mg dutn tiém v
dau nira dau P cm’ e ¢ap 2 lan so voi 50 mg duong
uong [3].
Thodi hoa than kinh ~ Tacrine O’A.I‘HA/CHY; Da nguoi Nong d? thude t{ong fuyc
3 gio tuong tang 1,4 1an [4]
Giam cac ton thuong Cisplatin 0,5 hoc 1 mA/ Danaui 50-100% khong xudt hién cdc
trong ung thu da P cm’ e ton thuong do ung thu da [5].
Nhiém vi rit Acyclovir 0,5 mA/em? Du l?l.'mg Gidm 1‘,4 fin }hql;glar,l 0
nguoi duoc nong do dieu tri [6].
Giam dang ké 34-40% viém, dau
Giam dav/viem co T i khuyu Ifly. Suc beE Va;kha ndng
Xuong quay tro lai lam vic tot hon sau
6 thang [7].
. . 0 Ao i
Bénh tim mach Metoprolol 02 hoa? LE Da tho Gl?m gy g
mA/em’ chu [8].
Hor{mox}e . Parathyroid 0,1 mA/em? Da chugt Da e 1u({ng e
tuyen can giap tiém 5 pg/kg/ngay [9].
o . ,  Mongtay  Thim quamong ting gap 6 lin
Nam méng Tebinafne 0.5 mAfem nguoi 50 véi khuéch tan thy dong [10].
P ) Dutng huyét giam 33,3 va
Tiéu ddng Teuphinmang 0ZmARTS oy 99300 v micban dhu 64

chiaInsulin 3 gio va 6 gio[11].

Ung dung di¢n di ion trong vin chuyén chii djng cdc thudc
co phan tir lwong nho

Trai vai viée hép thu qua da bang co ché khuéch tan thu dong,
ky thugt dan thube chu dong bing dién di ion co thé phat huy tac
dung tot vai cac duoc chat than nude. Két qua cua nhleu nghién
ctru cho thay k¥ thuat dién di ion dat hiéu qua dan thudc tot voi cac
duoc chét co phan tir lwgng thap, ¢6 kha ning ion hoa va tan tot
trong nudc. Mot s6 dugc chit tiéu biéu di duge chimg minh ting
kha ning thim qua da lén nhiéu lan bang k¥ thuat dién di ion dugc
trinh bay trong bang 2. Céc duogc chit phd bién duge nghién ciru
thudc nhom thude gay te tai chd, NSAID, khang sinh, cac steroid,
thube didu tri dau nira dau, thude an than giam dau va thudc chong
ung thu da. Ky thuat dién di ion c6 thé img dung dé dua thudc ¢6
tac dung tai chd hodc phat huy tac dung toan than. Dién cuc phé
bién dugc sir dung trong cic nghién ciru 1a AgCl/Ag. Dong dién
thuong ding 1a dong dién lién tuc mot chiéu hodc dong dién xung
v6i mat do dong dién tr 0,1-0,5 mA/cm? Kha niang thdm su cua
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dugc chat phu thudc vao nhiéu yéu t6, trong do tinh chét ctia duge
chét, kich thude phén tr duge chét, mat do dong dién, thoi gian
dién di, dic diém sinh Iy cua ving da diéu trj 13 nhitng yéu t6 dong
vai tro quan trong.

Bang 2. Mét s6 hoat chit tiéu biéu da dwoc nghién ciru ing dung dién

di ion.
Tén Ditu kién Dua thude L
hoat chit dién di qua md Tom ekt qua
' 520 mA: Tnvivo Tong lugng thuoe hap thu sau 4 gio: ting 8,2
Diclofenac 20 ohit o0 bip & naudi lan C,.. ting94 Jin, £, gidm2 lén. Tén
P PODGUOL 3t tic dung phu 18,75% [12].
0,06 mA: Téng thong hwong van chuyén thudc ting 1,56
Ibuprofen 16 it ’ Da chudt lan so v6i khuech tan thy dgng (7,103 so voi
P 4,54 pgems") [13].
Tong thong hwgng vin chuyén thudc ting 1,45
Indemethacin 0,06 mA; 10 phit ~ Da chugt lan so v6i khuech tan thu dong (0,263 so véi
0,182 pg.em™s)[13].
. 0,5 mA/em?; Ting hép thu thudc 2 1an, giam kich thude
Al e o Dalgn Khéi u 2 1in so v khi tiém dui da [14].
0,2 mA; . Téng thong hwong van chuyén thude ting 35
feomt 6 gio Rilud Jan va wu gidt thude trong da glp 22 lan [15].
Riboflavin 1 mA, Invivo Thi lye duoc cai thién: dg cong gide mac va
5 phut mat ngudi trigu chimg giam dang ké [16].

. . 0,1 mA; . Thoi gian trd giam i 2,2-53 gio: hé s0 thim
S 8 gio el ting 10 lan so v6i khuéch tan thu dong [17].
STATISRNAVS 0SmAkm?s  hviwougthy oo am vio adenddsiu 70-100 um. U
matinib mesvlate 2 it i & chudt ché protein Stat va trc che khoi u 1én dén 47,2

¥ s : va 82,02%. Thé tich khoi u giam 4 lan [18].
e Thude khong hip thu khi khong co dong dién,
crazos 0-05mA/lem®  Dalon t6c d thim ting i 80-305 pg.cmr>r! khi

e e dong dién ting tir 0,1-0,5 mA/em? [19].

Ky thuat dién di ion con c6 thé img dung dé phan phdi dong
thoi nhiéu duoc chat qua da nhdm phdi hop tac dung va ting hiéu
qua diéu tri. Cordery va cs (2019) [20] da nghién cuu dua déng
thoi hai duoc chat buprenorphine hydrochloride va naltrexone
hydrochloride qua da dé diéu tri cai nghién ma tly. Thong lugng
van chuyén qua da ctia 2 dugc chit nay c6 thé didu khién duoc
bﬁng cac thong sd cua qua trinh di¢n di dat dén néng d6 didu tri.
Trong mdt nghién ctru khac cla tac gia Delgadillo va cs (2016)
[21], granisetron, metoclopramide va dexamethason dugc dién di
ddng thoi vao trong da dé diéu tri budn ndn va non do hoa tr liéu.
Granisetron va metoclopramide dugc dua vao khoang chira dugc
chit & ngin anot trong khi dexamethason natri phosphate dugc
hoa tan trong ngan cathot. Két qua nghién ciru cho thay toc do van
chuyén dugc chat ty 16 thuan voi ndng do céc duge chat trong tng
o trong cdc khoang dién cuc khi dung dong dién c6 mat d¢ 0,3
mA/cm2 Mic du ¢6 cac dic tinh 1y hoa kha gidng nhau, nhung
thong lugng van chuyén metoclopramide nhanh hon nhiéu so voi
granisetron.

Ung dung kj thudt di¢n di ion dé vén chuyén cdc peptide va
protein qua da

Su ra doi cla sinh hoc phan tr va sy phat trién cong ngh¢ sinh
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hoc da tao ra cac protein, peptide diéu tri nhw insulin, cac khang
thé don dong hay céc khang nguyén c6 hiéu qua tdt trong diéu tri
va phong bénh. Céc loai thudc c6 ban chat protein ngay cang ¢6 vai
trd quan trong trong san xuat céc loai vic xin va diéu tri cc bénh
kho chira tri nhu viém khdp, tiéu duong, loang xuong va ung thu.
Do ban chat than nudce va kich thudce phan tir 16m, céc protein va
peptide gan nhu khong thé hip thu qua da bang co ché khuéch tan
thy dong. Ky thuat dién di ion la mot trong nhiing gidi phap hua
hen c6 thé cai thién duoc sinh khd dung khi ding qua da cua cac
thudc protein va peptide. Mot s6 nghién ctru tiéu biéu vé g dung
k¥ thudt dién di ion trong van chuyén céc thude ¢6 ban chat 13 cac
phan tir 16n (protein va peptide) qua da dugc tom tit trong bang 3.
Béng 3. Mt s6 nghién ciu ing dung k§ thuit dién di ion dé van
chuyén mot so thuoc c6 nguon goc sinh hoc qua da.

Diéu kién Dua thude

Tén hoat chdt P A Tom tit két qua
: dién di qua md
Vasopressin 0.78va047mAlem®,  Inviroda  Thong lwong van chuyén qua da ting
P 4 gio chugt 50 va 500 lan [22].

. 0,1A; R Higu qua kéo dai 6 gio. Lap lai 3 lin
Desmopressin 5 phi/lin Chudt trong 4 gio, hiéu qua dén 11 gio 23],
Thyrotropin Releasing 0,16, 0,31 va 0,47 . Tong thong lwong van chuyén thue ty

. 5 Invitro da Ao a T e
Hormone, Leuprolide ~ mA/cm?; ot 1¢ thuan v6i mat do dong dién va phu
acetate 12 gio oy thugc vao pH [24].
Leutinizing Hormone 0,2 mA; iy Nong do LHRH hu)iet Flﬁlanh Ean% o .
R — A Da nguoi 11,3-§6,4 rpIU/ml va hiéu qua diéu tri
bat dau xuat hién tir phat 60 [25].
‘ 0,62 mAder . Vin chuys:n msul}n qua da' va flCh ll:ly
Insulin 4aib Da chugt trong da ting tuyen tinh v6i nong do
5 cua khoang chira thuoc [26].
Kha nang van chuyén Angiotensin
P 0,08;0,17va 0,28 Da chugt tang 20 lan so voi khuéch tan thy

mA/em’ dong. Thong hwong dién di ty 16 tuyén

tinh voi mt do dong dién [27].

Nghién ctru tién phong ciia Meyer va cs (1988) da chimg minh
k¥ thuat dién di ion c6 thé mg dung dé van chuyen hormone tao
hoang thé qua da dat dugc nong do diéu tri. Tac gia da so sanh sy
hép thu qua da ciia leuprolide (mot chat twong tw hormone giai
phong 9 axit amin) trong miéng dan trén da khi c6 dong dién 0,2
mA va khi khong c6 dong dién. Néng d6 hormone luteinizing (LH)
trong huyét thanh tang dang ké tir 11,3-56,4 mIU/ml 6 nhom dung
dién di ion, trong khi khéng ¢ sy thay doi vé nong do LH 6 nhom
con lai. Pién di thube 6 hiéu qua tuong duong véi tiém dudi da.
Nghién ciru cho thdy thudc c6 kha ning dung nap tot va doc tinh
trén da khong dang ké [28].

Cac nghién ctu doc lap, da trung tim trén dbi tuong la
calcitonin (thyrocalcitonin-mot hormone polypeptide mach thing
gdm 32 axit amin dé diéu tri chimg lodng xuong, bénh paget va
ting canxi huyét) dd chimg minh hi¢u qua ciia viéc phan phéi
calcitonin béng k¥ thuat dién di ion trén cdc mo hinh dong vat
[29, 30]. Pau tién, Santi va cs (1997) da nghién ciru sy van chuyén
calcitonin qua da thd véi dién cuc AgCl/Ag, tan s6 100 Hz, mat
d6 0,8 mA/cm?, hai dién cyc dat cach nhau khoang 3-4 ¢cm trén da
bung tho, thude duoc dit ¢ cathot, dang dung dich hodc dia tAm
thudc dugce 1am dm bang nude. Mau mau duoc ldy tir tinh mach tai
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tho dé dinh luong ndng do canxi huyét. Két qua nghién ctru cho
thiy nong do canxi huyét giam dén 20,8% (nhém sir dung dung
dich) va 19,3% (nhom sir dung dia tim thudc) ddi voi cac ca thé ap
dung dién di, trong khi khong c6 dap tmg ha canxi huyét & cac c4
thé duoc thir nghiém trong tu nhung khong két ndi vi nguon dién
[29]. Trong chudi nghién ciru nay, Chang va cs (2000) da nghién
ctru sy van chuyén calcitonin trén biéu bi da nguoi bing k§ thuat
dién di ion véi dién cuc AgCl/Ag. Két qua nghién ciru cho thay
khong phat hién dugc co sy van chuyén cua calcitonin qua 16p
biéu bi khi chwa két ndi véi ngudn dién va thude bit ddu duoc phat
hién & khoang nhan khi ¢6 dong dién chay qua. Thi nghiém ¢ céac
mat do dong dién khac nhau tir 0,1-0,75 mA/cm? v6i thoi gian dién
di 4 gio cho thiy c6 mbi quan hé tuyén tinh giira thong luong van
chuyen calcitonin va mat do dong dién. Diéu d6 goi ¥ ring c6 thé
diéu khién liéu luvong va thoi gian van chuyén calcitonin qua da
bang cach 1ap trinh mat do dong dién theo thoi gian [30].

K§ thuat di¢n di ion 1a mt gii phap dua thudc khong xam lan
¢6 thé khic phuc mot s han ché ¢b hitu cua cac thube ngoai da
truyén thong, nho do ting hiéu qua ciia viéc dua thudc qua da. Bén
canh viéc duoc chit van ¢6 thé khuéch tan thy dong qua da, k¥ thuat
nay cho phép dua thude chi dong véi lidu 16n hon, nhanh hon va ¢6
thé diéu khién dugc thong qua dién truong. Ky thudt ndy da chimg
to kha nang van chuyén duge nhidu duge chit than nude va cac
phan tir 16n vao trong da v6i thong lugng 16n hon nhiéu lan so véi
khuéch tan thu dong. Nhimg thanh cong budce dau trong cac nghién
ciru tién 1am sang va 1dm sang cting véi su ra doi ciia céc thiét b
dién di ion nho gon, an toan di va dang thiic day viéc nghién ciru
phat trién di¢n di ion thanh mt k§ thudt dua thude higu qua va pho
bién. Trién vong trong thoi gian t6i chung ta s& dugc ching kién
sy ra doi cua nhiéu san phim thuong mai dya trén ky thudt nay.
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Déc diém hé nam ni cOng sinh ré cay ho tiéu (Piper nigrum L.)
& m0t so tinh phia Nam

Nguyén Vii Phong’, Vii Trung Nguyén, Tran Kién, Ha Thi Tric Mai

Truong Pai hoc Nong Lam TP Ho Chi Minh

Ngay nhédn bai 10/6/2021; ngay chuyén phan bién 15/6/2021; ngay nhan phan bién 22/7/2021; ngay chip nhan dang 30/7/2021

Tém tit:

Nam noi cong sinh ré c6 vai tro quan trong dbi véi sinh trlro'ng cua thuc vat, dac biét khi diéu kién moi truong bt
lgi. Tir 60 mau dat ving ré cay hd tiéu (Piper nigrum L.) trong o cac tinh Ba Ria - Viing Tau, Dong Nai va Gia Lai da
xac dinh su hién di€én ciia nam ndi cfng sinh re thudc chi Acaulospora, Gigaspora, Glomite, Glomus va Scutellospora,
trong d6 Glomus va Acaulospora la hai chi phé bién nhit. Khi nhan nudi hén hop nim cong sinh h¢ so nhén dat
khoing 8,5 lan trén cay bap (Zea mays) so vé6i 6,5 lan trén ciy cao lwong (Sorghum bicolor) hay ¢6 min triu (Eleusine
indica) sau 40 ngay Hom ho tiéu giam trén gia thé b sung hén hop nam reé cfng sinh co chleu cao hom, s6 lugng ré
va khdi lwgng ré twoi cao hon c6 y nghia so voi cay débi chung Két qua nay cho thay trién vong wng dung nam noi
cong sinh nhw la tac nhan sinh hoc trong canh tac ho tiéu bén virng, thich irng bién ddi khi hau.

Tir khéa: Acaulospora, Gigaspora, Glomite, Glomus, hd tiéu, nam ndi cong sinh ré, Scutellospora.

Chi s6 phén logi: 4.1
Md dau

Ngay nay, céc quc gia nong nghiép dang hudng t6i mot nén
nong nghiép bén viing. Cac giai phap sinh hoc theo hudng “tiép
can xanh” dugc nghién ctru va img dung rong rai. Cac nghién ciru
phit trién va tmg dung cac ché phim sinh hoc dan thay thé céc loai
san pham hoa hoc, gitp tang nang sudt cay trong va bao vé moi
truong. Ndm ré cong sinh Arbuscular mycorrhizal (AM) dugc sir
dung nhu mot loai phan bén sinh hoc lam tdng kha nang hép thu
dinh dudng cua cdy trong, mat khac lam on dinh cau triic va dic
tinh sinh hoc cuia dat va la yéu t6 chi thi cho mue do suy thoai clia
dt. O Viét Nam da c6 mot s6 nghién ctru vé sy phan bo ciing nhur
anh hudng cua ném ré dén mot s6 loai cay trong, chu yéu la cdy co
mui va cdy ngan ngay Nguyén Thi Kim Llen Va cs (2012) [1] da
nghién cru thanh phan va anh huong ctia ndm ré congsinh AM den
sinh trudng cua cay cam con. Nam 2017, tr mau r¢ va dit trong
ngd tai Dong bang séng Ciru Long, V& Thi Ta Trinh va Duong
Minh [2] d4 xac dinh sy hién dién 3 chi ndm Glomus, Acaulospora,
Entrospora. Cling trén cay ngo, L& Thi Hoang Yénvacs (2017) [3]
d phan lap duoc cac bao tir thude 15 loai ndm r& AM khac nhau
tir 15 miu dét thu thap tai Ha Noi. Tir cac mau dat ving ré cia mot
$6 cdy hoa thdo va cdy bui thu thap tai hai ving d4t bac mau va dat
ferralit, Nguyén Thi Minh va cs (2014) [4] d4 phan lap dugc 15
giong ndm r& AM thudc 4 chi Gigaspora, Glomus, Scutellospora,
Acaulospora. Anandaraj va cs (1994) [5] dd chimg minh khi b6
sung nam ré cong sinh Glomus fasciculatum vao trong gia thé da
tang cuong kha ning tao r& hom ho tiéu. Thanuja va cs (2001)
[6] d4 so sanh anh hudng cta 3 loai ndm Glomus fasciculatum,
Gigaspora margarita, Acaulospora laevis dén sy sinh r& va chdi
hom hd tiéu. Két qua cho thay, ty 1é hom ra r& va chdi dat cao nhat
khi b6 sung loai Acaulospora laevis. Bén canh d6, nim ré con
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dong Va1 tro quan trong trong viéc phong trur sinh hoc Mot 56 loai
ndm r& ¢ thé kiém sodt tot mam bénh trong dat do nim Fusarium,
Phytophthora, Pythium, Rhizoctonia va Sclerotinium... gy ra, nh
d6 han ché that thu nang suat cdy trong [7]. O Viét Nam, c6 rat it
cac cong bo veé nghién ciru va ung dung cuia loai nam ré€ cong sinh
trén cdy ho tiéu. Nghién ctu nay trinh bay anh huong cua nam
ndi cong sinh re¢ phan 1ap tr mau dat va re ho tiéu ¢ cdc tinh Ba
Ria - Viing Tau, Dong Nai va Gia Lai dén sinh truéng ctia hom
giam ho tiéu.
Vit liéu va phuong phap nghién ciu

Vit liéu

Mau dat va ré hd tiéu duoc thu thap ¢ d6 sau 5-20 cm tai cac
vuon chuyén canh ho tiéu tir 3 ndm tudi ¢ tinh Gia Lai (huyén

Tagrai va TP Pleiku), Pong Nai (huyén Trang Bom va Thdng
Nhat), Ba Ria - Viing Tau (huyén Chau Dic va Xuyén Mdc).

Hat gidng ca chua, ngo, cao luong va co man trau dugc mua tir
cac cong ty thwong mai hat giong. Hom ho tiéu giong Vinh Linh
dugce gilr 6 nha ludi Khoa Khoa hoc sinh hoc, Truong Dai hoc
Nong Lam TP H Chi Minh.

Phwong phap nghién ciru

Xdc dinh chi nam dua vio hinh thdi bdo tir: bao tir ndm ré
duoc phan 1ap tir dat bang ki thuat sang udt (wet seiwing) qua rdy
loc ¢6 kich thude 1an luot 350, 150 va 50 pwm két hop véi nﬁ”)ng do
duong sucrose 50% va tach bao tur don theo Brundrett va cs (1996)
[8]. Bao ttr phan 1ap dugc chia thanh cac nhém khac nhau dya vao
hinh thai. Quan sat dudi kinh hién vi Olympus ¢ d9 phong dai 40X
mau sac, kich thude, bé mit va céu tric véch bao tir. Dinh danh
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Abstract:

Mycorrhiza was considered to enhance plant growth,
especially in unfavourable environmental conditions. From
60 samples of rhizospheric soils and roots of black pepper
(Piper nigrum) grown in Ba Ria - Vung Tau, Dong Nai, and
Gia Lai provinces, the presence of Acaulospora, Gigaspora,
Glomite, Glomus, and Scutellospora genera were detected,
of which Glomus and Acaulospora were dominants. After
40 days of inoculation, mycorrhiza multiplied 8.5 fold on
corn (Zea mays) and 6.5 fold on sorghum (Sorghum bicolor)
or goosegrass (Eleusine indica). Black-pepper cuttings on
substrate supplemented mycorrhiza showed better growth
than the non-inoculated cuttings. Results suggest the
potential of applying mycorrhizal fungi as biological agents
in sustainable black pepper cultivation, adapting to climate
change.

Keywords: Acaulospora, arbuscular mycorrhizal fungi, black
pepper, Gigaspora, Glomite, Glomus, Scutellospora.

Chi 56 phdn logi: 4.1
|

nédm duyra vao hinh thai bao tir theo phuong phap ctia Gerdemann
va Nicolson (1963) [9].

Hinh thai soi nim, t0i va cdu tric cong sinh trong r& duoc quan
sat theo phuo‘ng phap cua Glovannet‘u va Mosse (1980) [10]. Ré
dugc rira sach dat bén ngoai va cit nho thanh timg doan 1 cm, tiép
theo nhudm véi Trypan blue 0,1%. Quan sat dudi kinh hién vi do
phong dai 40X [8].

Nhén nam ngi cong sinh trén cdy ky chii trong chdu: hat ca
chua, ¢6 man trau, cao luong va ngd dwgc khir tring bé mit bang
cdn 70% va gieo trén gia thé dat min. Cay con 4 ngay tudi dugc
chuyén sang chau kich thudc 22x16 cm chira 2 kg gia thé (dat:xo
dira, w/w) hodc (dét:cat, w/w) di hap khir trung va bo sung 100 g
dét chua hon hop khoang 420 bao tir céc loal ném ré. Tudi nude
i am dén 5 ngay sau lay nhiém, khi cdy da 6n dinh chi bo sung
nude 3 1an mot tudn. Mdi nghiém thuc thyc hié¢n 10-15 chau tuy
loai cay. Chau khong bo sung bao tir nAm ré lam doi ching. Sau lay
nhlern 30 hogc 60 ngay, ghi nhan sinh khoi ré tuoi, s6 lugng bao tir
nam 1é trong gla thé trong, 50 sanh voi chau doi chimg va tinh hé
s6 nhan bao tir nim ré.
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Danh gla danh huong ciia ndm ré dén sinh truong cdi xanh va
hom tiéu giam: hat cai xanh dugc khu trang v6i con 70% trong 2
phut va rira lai nu6c may 3 lan, sau d6 gieo vao khay trong gom
dét sach va tro trdu (1:1) da khr tring va bo sung 100 g dét chira
khoang 3000 hon hop bao tir nam. Cac khay dwgc tudi nudc 2
ngay 1-2 lan iy thudc vao nhiét do va do am hang ngay. Sau 5
ngay, tia cay dé lai 5 cdy trén khay, thi nghi¢m trén 4 khay. Cac
khay khong chung nim lam déi chimg,

Hom tiéu gidng Vinh Linh ¢6 2 d6t duoc xir Iy bang thude
diét nam Ridomil Gold 68WG trong 2 phit, gidm trong chau nhya
chua 0,5 kg gia the da hap khir trung, Sau 60 ngay chon nhimg
hom tuong dong vé chidu cao chdi va s 14, sau do bd sung 250 bao
tir ndm r¢ moi chgu. Thi nghiém thyc hién trén 30 chu, 30 chéu
khong ching ndm lam ddi chimg.

Sau 30 ngdy chung ném, céc chi tiéu nhu sb 1a, chiéu cao cay,
kh01 luong tuoi phan than 14, do dai 18, khdi lugng tuoi 1é, 6 bao tir
ndm trong gia thé va trong ré duoc ghi nhan va tinh hé s6 nhan bao tir.

Két qua
Thanh phén nim ré trong cdc mdu dit thu thdp

Tir 54/60 miu r& va 60/60 miu dat thu thap da phan lap duoc
bao tr nim ré noi cong sinh. Dya vao dac diém hinh dang, mau
sic, cubng va thanh bao tur, cac bao tir dwge xép thanh 14 kiéu
thudc 5 chi gém Acaulospora, Gigaspora, Glomite, Glomus,
Scutellospora thudc 3 ho, gdm Acaulosporaceae, Glomaceae
va Gigasporaceae (hinh 1). Tuy nhién, Gigaspora, Glomite va
Scutellospora lai khong xudt hién trong mau dat twong tmg thu
thap ¢ tinh Ba Ria - Viing Tau, Gia Lai va Dong Nai. S6 lugng bao
tir ndm cong sinh hién dién trong mau dat thu thap dat trung binh
32-38 bao tir trong 50 g dét. Acaulospora va Glomus 1a 2 chi nAm
xuit hién ¢ tat ca cdc mau thu thap voi ty 16 bao tir 24,3 va 37,7%
twong tmg véi 8,7 va 12,9 bao tit/50 g dat, chi Glomite o ty 18 bao
tir thap nhét 1a 14,3% véi 4,6 bao ti/50 g dét (hinh 2).

Ji
®

Hinh 1. Kiéu hinh bao tir ciia nim chi nAm phén Iap tir dit ving r& ho tiéu
thu thap. (A) Glomite, (B) Glomus, (C) Scutellospora, (D) Gigaspora, (E)
Acaulospora.

6 lwigng va thanh phan chinam ni cgng sinh Mifc phd bién clia céc chi nam
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Béng Nai BaRia- Ving Tau GL1 GL2 GL3 GL4 DN1 DN2 DN3 DN4 BV1 BV2 BV3 BV4
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Hinh 2. Thanh phan cac chl nim noi cong smh thu thép tr 3 tinh (n=60). (A)
S6 luong va thanh phan chi ném noi cong sinh hién dién & 3 tinh; (B) Mitc d6 phd
bién ciia cac chi ndm ndi cong sinh trén 12 vuon trong tiéu.
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Ddnh gia kha nang tang sinh ciia cdc chi ndm

Pé xac dinh kha ning sinh truong ciia nim cong sinh, thi
nghiém duogc thuc hién v6i cdy ca chua. Sau 1 thang lay nhiém,
kha nang sinh trudng clia cac chi ndm gap 5-7 lan so voi lan dau,
cao nhit & Glomus va Acaulospora, thap nhat ¢ Scutellospora va
Gigaspora (bang 1).

Bing 1. Hé s6 nhén ciia nim cong sinh ré trén ciy ca chua 30 ngay sau liy
nhiém (n=10).

Chi nim Glomus

1,25

Glomite

6,03

Acaulospora

7,13

Gigaspora
533

Scutellospora

5,46

Heé $6 nhan

Pé xac dinh loai cay ky chu phu hop cho nhan nudi cac ching
ném, thi nghiém da duoc tién hanh trén 3 loai cay gom ngo, cao
luong, man triu. Sau 60 ngay nhan nuoi, 56 bao tr nim ré déu ting
1o rét. Trong do, 56 bao tir trong co chat dat nh1eu nhat trén cay ngo
v6i hé s0 nhén 8,5 lan, trong khi trén cay min trau va cao luong
hé sb nhan dat 6,0-6,5 1an. Dong thor, sinh khdi ré cdy co su khac
biét & rét vai cdy ddi chimg khong bd sung nim (bang 2, hinh 3).

Bing 2. H¢ s6 nhin bao tir va sinh khéi ré ciy ng, cao lvong, min triu sau
40 ngay (n=15).

ng ky Acaulospora  Gigaspora  Glomite  Glomus  Scutellospora f]faslorgl:g L
Ngd 6,73 15,6 77 582 6,02 1,90
Cao luong 548 10,2 5,65 4353 5,84 1,88
Mintrdu 5,65 94 58 456 55l 2,09

©: 50 voi cdy khong bo sung nam ré.

2@ ong. | ag Luong
ONT) (BC)

(BC)

Hinh 3. R& va tii nAm trong ré ngo (A), mén triu (B), cao luwong (C)
sau 40 ngay l1ay nhiém.

Anh hwdéng ciia ndm ré lén sinh truong cia cdy chi

Dé kiém tra kha ning gilip tang cuong sinh truong ciy trong
ctia nim cong sinh, thi nghiém da duoc tién hanh véi cdy cai xanh.
Sau 30 ngay lay nhidm, ¢ gia thé bo sung ndm cdy c6 s6 14, chiéu
cao than, do dai ré, trong lugng tuoi 1€ 16n hon so véi cac cdy
doi chimg trong gia the khong b0 sung nim ré& (p<0, 01) (bang
3). S6 lugng bao tir ndm cong sinh sau 1 thang tang gap 3,4 lan
so v6i lwong lay nhiém ban dau. Budc dau c6 thé nhan dinh cac
ching nim cong sinh nghién ctru ¢6 kha ning gitp tang cuong sinh
truong cdy trong.
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Bing 3. Anh hudng ciia nim AM Ién sinh trudng ciia cdy cai xanh.

o - Iy Chiéucao Dy dairé Trong lwong Trong lwgng
Nehigm thirc 50 13 than (cm)  (cm) tuoi than 14 (2)  twoi ré ()
Thinghiém  4,48+036  12,0£036  5,540,23  34,9+0,05 5,050,003
DGi chimg 3674043 11,6035  5,040,06  34,6+0,15 4,89+0,001

Ghi chu: s8 liéu dugc trinh bay boi gia tri trung binh + do 1éch chuin (n=20).

Kha ning thuc dy sinh truong ciy hd tiéu cia ndm cong sinh
duoc kiém chimg voi hom hd tiéu giam trong vuon wom, Sau 30
ngay bo sung nam, cdc chi tiéu nhu s6 14, chiéu dai, khoi lugng
than 14 déu cao hon gap doi so voi cac hom khong b6 sung nam
(p<0,01). Chiéu dai ré va khéi lugng tuoi r& (9,60 cm, 0,32 g) cao
hon nhiéu so v6i hom ddi chimg (0,53 cm, 0,01 g). Ngoai ra, cac
hién tuong thuong gap nhu rung 16ng, hoa néu va chét giam di 16
rét khi bd sung ndm vao gia the giam (bang 4). Co thé nhan thiy ro
sur khac biét gitta hom tiéu trong trén gi4 thé b sung va khong bd
sung ndm r& (hinh 4).

Bang 4. Anh huéng ciia nim AM Ién sinh truéng ciia hom tiéu.

A A 2 1A A
Nghigm s6 C‘h.leuh KLT thin C‘h.leg KL ré Tylé h'om So(hom
thite 1 dai choi Ii (g) dairé © runglong  chet
(cm) S ) I O B )
24T 8,75 9,60 0,32
Chung nam 09 93 2,59+41,43 £145 0,13 47,5 6,6
Khong 1,33 332 0,53 0,01
chingndm  +083  £2,00 0632049 £1,39 40,02 80 B3

Ghi chi: KLT: khéi luong tuoi, sb lidu duoc trinh bay boi gia tri trung binh +
d¢ 1éch chuan (n=30).

T |

I i U

IR inine

(A)
P

Hinh 4. Hom tiéu (A) va tui nam trong ré hom tiéu (B) sau 30 ngay. NT: bd
sung nim ré; DC: khdng b sung ndm ré.

Thdo luan

Trong hé vi sinh vat dit, nim ré cong sinh la loai phd bién
nhit va dong mot vai tro quan trong trong moi quan hé gitra thyc
vat va dat sy cOng sinh gilra ndm va cdy xdy ra 0 héu hét cic moi
truong song va khi hau khac nhau [11]. Tir 60 méau dét thu tir cac
vuon ho tiéu 3-4 nam tudi & Gia Lai, Dong Nai va Ba Ria - Viing
Téau d3 xéac dinh sy hién dién ctia ndm ndi cong sinh 1é thudc 5 chi.
Diéu ngac nhién la khong phat hién nim Gigaspora trong miu dét
& Ba Ria - Viing Tau, khac v6i cong bd ciia Lé Thi Kim Duyén
va cs (2019) [12]. Nguogc lai, do 1a truong hop chi Glomite, hién
dién trong nghién ciru nay voi ty 18 thép nhat trong 5 chi nim. Véan
& nay can duoc kiém chimg thém bang cach ting sb luong mau



kiém chimg va sir dung k¥ thuat dinh danh sinh hoc phéan tir. Bén
canh do, s bao tir ndm ré trong dit ¢ nghién ctru nay 1a 32-38 bao
/50 g dat, thap hon so v6i cong bd 110-130 bao ti/50 g dat cua
Lé Thi Kim Duyén va cs (2019) [12]. Nguyén nhan ¢6 thé do mau
dat thu thap tir vuon trong thuan ho tidu khoang 3-4 nam tudi vao
cudi miia mua nén sy tich tu vé thanh phan va mat s bao tir con
thip so v6i vuon hd tiéu ldu nim xen canh voi cac loai cdy trong
khéc nhu chudi, diéu, ca phé. Sy hién dién, phong phu vé thanh
phén va mat 6 ndm AM lién quan mat thit dén hé sinh thai thuc
vat hién hitu [13]. Mat khac sy da dang cta nim AM phu thudc vao
mua [14], dgc diém dia Iy va diéu kién moi truong [15]. D& ¢6 céi
nhin tong quat hon, cac ddc tinh 1y hoa cua dat, hién trang vuon
canh tac, tudi vuon, gidng cay trong can dugc phan tich danh gia
nhim x4c dinh mdi twong quan véi mic do da dang di truyén, sy
da dang loai (species richness) va loai cong sinh chinh (dominant)
trén & cdy ho tiéu.

Khi nhan nuéi trén cdy ca chua, ngd, cao lwong va co man trau,
céc chi nim déu c6 hé sd nhan kha tot. Khi ¢6 su cong sinh gilta
ndm va ré cy trong, s ting truong ciia cy, nhat la sinh khoi ré
déu ting mot cach 6 ¥ nghia. Piéu nay chimg minh rang, ndm
ré - cong sinh ¢4 tac dong tich cuc dén su phat trién b ré clia cdy
trong, gitip cdy trong phat trién tot hon. Bon loai cay trong nay déu
14 céy chi thich hop dé nhan céc loai ndm ré cong sinh a8 cap. Kha
nang cong sinh va thiic day tang truong cay trong cla nam cong
sinh ctng dé dugc khdo sat trén cdy cai xanh va cdy ho tieu. Két
qua cho thay, hon hop ndm cong sinh da thiét lap duoc sw cong
sinh trong 1é cy trdng va c tac dong tich cuc dén sinh truong
cua cdy chi. Nam 1994, Anandaraj va Sarma [5] da ching minh
Glomus fasciculatum gitp ting cuong sy ra r& cia hom hd tidu
giam. Thanuja va cs (2001) [6] bao cdo ré‘mg 69,9% doan than hd
tiéu tao ré khi dugc gidm trong gia thé b sung Acaulospora laevis,
Gigaspora. Gogoi va Singh (2011) [16] cho thy, 23 chung AM
gitip ting sinh khoi va ham lwgng N-P trong than 14 hom tiéu. Tac
dong tich cyuc cla nim ré dén sinh khéi, kha ning tao ré, tao chdi,
hap thu cht dinh dudng ctia hom giam ho tiéu ciing dugc céc tac
gia bao cdo [17-19]. Su tong hop cac chat thir cip ¢ hom tidu ciing
duoc ting cuong khi bd sung nam ré [20, 21].

Nghién ctru ny cung cap dit liéu vé thanh phin, kha nang cong
sinh va tac dong ctia ndm ndi cong sinh ré ciy h tiéu dén sinh
trudng ciia cdy trong, lam co so cho viée nghién ciru sir dung ndm
ndi cong sinh 1& nhu 14 tac nhan sinh hoc trong bdo v¢ cdy hd tiéu,
phuc vu canh tac bén vimg.

Két qua khao sat cho thy, ca 60 mau r& va dét trong hd tiéu
duogc thu thap tai Gia Lai, Ba Ria - Viing Tau, B@)ng Nai déu co
su hién dién cia ndm ré cong sinh. Nam chi Glomite, Glomus,
Scutellospora, Gigaspora, Acaulospora da dugc ghi nhan, trong
6 chi Glomus va Acaulospora hién dién trong tit ca cic mau thu
thap. Ngd, cao lwong, man trau, ca chua déu 1a cdy chu thich hop
cho qué trinh nhan nudi da bao tir trén méi truong dét. Nam e
cong sinh c6 tic dong tich cuc dén sy sinh treong cua cay trong.
Céc nghién cuu sau hon vé thanh phan loai ndm cong sinh, tac

TAP CHI

HOA HOC

ONG NGHE I} Nam 63(9) 9.2021

Khoa hoc Néng nghiép n——

dong tang cuong sy sinh trudng va giup cay ho tiéu chong chiu voi
thc nhan gy stress sinh hoc va phi sinh hoc cn duoc tiép tuc thuc
hién dé 1am co so st dung tac nhan sinh hoc ndy trong canh tic
nong nghiép bén viing, thich tmg bién doi khi hau.
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Tom tiit:

Viéc quan ly dich bénh do virus giay nén d6i véi ca chua (Solanum lycopersicum) von anh hwéng nghlem trong dén
ning suit du dwge quan tdm thyc hién mot cach nghiém ngat trong san xuét, nhung con gip rit nhiéu khé khan
do thiéu hut thong tin vé bénh ly, tac nhan giy bénh va cac ky thuit phat hién bénh & giai doan so'm Trong bai viét
nay, cac tac gia tong hop mot s6 bénh virus thuwong gap tren ciy ca chua kém theo mo ta ngan gon vé loai virus cung
v0i cac tri¢u chirng dién hinh. })ong thoi thao luin vé tiém ning tng dung cic phuong phap sinh hoc phén tir trong
kiém soat va chin doan sém mét s6 nhém virus gy bénh hai chinh trén ca chua, gép phan cung cip nhirng dén li¢u
co' ban cho viéc quén ly dich bénh do virus trén ciy ca chua.

Tir khéa: ca chua, chin doan, dich bénh, LAMP, virus.

Chi 56 phin logi: 4.1
Mé dau

Ca chua (Solanum lycopersicum) la cay rau giau dinh du(mg,
cung cép nhiéu hop chét quan trong, dac biét 1a mot so chat chong
6xy hoa nhu lycopene [1]. Tong san luong ca chua xuat khau nim
2015 trén toan thé gioi dat gia tri khoang 1,3 ty USD (http://www.
fao.org/faostat), riéng Viét Nam doanh thu xuat khau nam 2011
dat 2,4 triéu USD) (Tong cuc thong ké, 2012). Méc du la loai cay
trong dé canh tac, phd sinh thai twong ddi rong, gop phan quan
trong trong viéc néng cao thu nhap va giai quyét van dé viéc 1am
cho céc ndng ho nhung do nhiéu nguyén nhan (chu yéu 1a bénh hai
[2]), hiéu qua san xuét ca chua & Viét Nam chua cao, c thoi ky
con di xudng (giai doan 2011-2014, gia tri xuét khau giam tir 2,4
xudng 1,6 triéu USD - Tdng cuc thong ké, 2012, 2015).

Bénh hai trén ca chua chii yéu gy ra boi céc tac nhan vi sinh
vét, nhu vi khuan, ndm, tuyén tring (nematode), phytoplasma va
virus. Trong d6 voi dac trung kha nang 1ay lan cao, kho phat hién
triéu chung ¢ giai doan som, bénh do vius thuong gay nén thiét hai
ning né [2 ]. Trong boi canh do, nghién ciru cua chiing t6i tap trung
vao viéc tong hop mot s6 bénh hai virus chinh trén doi tuong ca
chua va céc phuong phap chin dodn ¢ murc dg phén tir nhim gop
thém khuyén cao c6 ich cho san xuét.

Mat sé bénh hai chinh do virus trén ca chua

Ca chua dugc st dung nhu loai tham chiéu cho chi Solanum va
1a cdy mo hinh hai 14 mam dién hinh trong cac nghién ctru twong
thc giita cdy trong va tac nhan gdy bénh [3]. Pidu nay xuét phat
tir thye &, mac du 1a mot trong nhing cay rau quan trong hang
dau thé gi¢i nhung san Xuét ca chua hién nay dang bi anh huong

“Tac gia lién hé: Email: research@letiendung.info

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(9) 9.2021

nghiém trong bdi hang loat tdc nhan gay bénh [4]. Bén canh cac tac
nhan nhu ndm va vi khuan, rat nhiéu loai virus gay bénh da dugc
ghi nhan trén cdy ca chua ¢ vung nhiét déi va can nhiét doi. Cu thé,
c6 khodng 136 loai virus da dugc xac dinh trén cay ca chua, con
$6 nay cao hon rat nhidu so véi cac loai cdy rau khac, nhu hat tiéu
(Piper nigrum, 62 loai), khoai tay (Solanum tuberosum, 57 loai),
xa lach (Lactuca sativa, 53 loai) [5]. Mot s dbi twong gdy bénh
trén ca chua dién hinh ¢ thé nhic dén nhu virus kham dwa chudt
(Cucumber mosaic virus - CMV), virus kham thube 14 (Tobacco
mosaic virus - TMV), virus d6m héo ca chua (Tomato spotted wilt
virus - TSWV), bén canh mot s6 virus thuong gap khac nhw kham
Y khoai tay (Potato virus Y), kham ca chua (Tomato mosaic virus
- ToMV), héo vang 14 ca chua (Tomato yellow leaf curl virus -
TYLCV), Pepino mosaic virus (PepMV) va Tomato torrado virus
(ToTV)... Hinh dnh mo ta triéu chimg ctia mot s bénh virus ca
chua dugc thé hién trén hinh 1.

CMV la mot trong nhitng virus phd bién nhat, giy hau qua
nghiém trong cho nhiéu loai rau qua khac nhau, nhu ca rot, dua
chuodt, rau diép, hat tiéu va mot s6 cay canh. CMV c¢6 dang hinh cau,
hat virus khong c6 vo, chira khoang 18% vat chatdi truyén. Su phong
phii vé s6 luong loai cay chu duoc coi 13 mot ngudn lay lan CMV
chii yéu cho cay ca chua. Céc tridu chimg bénh do CMV trén ca chua
c6 thé khac nhau tiry thudc mire do nghiém trong va thoi gian nhidm
bénh nhung thudng gip cac tridu chimg dién hinh nhu: cdy coi coc
va Ua vang hodc 16m dém 14. Dac diém dic trung nhat cua bénh
ndy Ia trén 1a xuét hién cac nép nhin ndi 1én gidng nhu dy gidy.

Virus TMV va ToMV 1a 2 loai rat gan giii v6i nhau boi ching
déu gay ra cac triéu ching twong ty ¢ cac doi tugng cay chu. Bay
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Abstract:

The viral disease is one of the biggest challenges in tomato
(Solanum lycopersicum) production. Although disease
management is highlighted and seriously controlled in whole
production areas, there are still many difficulties due to the
lack of understanding of the symptoms, pathogens, and
detection methods to control the viral disease at early stages.
In this review, the authors summarised some major viral
diseases in tomato plants with a brief of virus characteristics
and their specific symptoms. Then the authors discussed
the application of the molecular techniques, with a focus
on loop-mediated isothermal amplification (LAMP), for
the detection of tomato viral diseases in the early stages of
infection, thereby providing a solid foundation for further
improvement of virus-free tomato production.

Keywords: diagnosis, disease, LAMP, tomato, virus.
Classification number: 4.1

Hinh 1. M{t s6 tri¢u chu'ng ciia ca chua bi nhiém bénh gay béi virus. (A) Cac
@bm hoai tir & gbc 14 do virus ToTV gay ra; (B) Lé bién dang, chuyén mau vang va
¢di coc do virus TYLCV; (C) Qua ca chua b nhiém bénh gay ra boi virus PepMV;
(D) Céc vong bat thuong xudt hién trén 14 bi nhiém bénh gy boi Pelargonium
zonate spot virus; (E) Qua bi hoai tir do Tomato marchitez virus; (F) Hién tugng
bac 14 gy ra boi Tomato chlorosis virus; (G) Dém hoai tir & 14 gdy ra boi Tomato
necrotic spot virus.
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14 nhom virus pho bién cho dang liy nhiém do tiép xuc. Virus
TMYV c6 dang thing, kha twong déng v6i ToMV, déu khong c6 vo
va phan nucleocapsid ¢6 hinh gay thing. Nhiing virus ndy dugc coi
14 pho bién, ¢6 phd anh huong rong, gay bénh trén mot so loai hoa,
co dai va céc loai rau (nhu ca chua, hat tiéu, ca tim). Cay ca chua
bi nhiém bénh c6 cac dic trung: xuat hién mot s6 d6m sang mau
xanh 14 cay va mau xanh dam trén 14, mot $0 14 ¢6 thé bi cudn tron.
Céc tridu chimg khéac c6 thé bao gf)m cdy coi coc, qua chin khong
déu va giam kha nang tao qua, dan dén ning suét glam Nhung
triéu chimg nay c6 thé thay doi tiy thudc vao chung virus, giong ca
chua, thoi gian lay nhiém va diéu kién moi truong [6].

Virus TSWV, gidng nhu céc loai virus phd bién khac, ¢6 thé lay
nhiém bénh trén mot s lugng 16n cy canh, co dai va rau, trong d6
ca chua chiu anh huong rt nghiém trong véi dic diém dom vang &
14 non, céc vét tdi trén than va nau 6 ngon [7]. Qua non thuong xuat
hién dom va phat trién thanh c4c vong mau vang, qua truong thanh
thuong c6 cac dém 16n mau trang hodc vang, 1am cho chung kho
¢ thé ban duoc, gy thiét hai kinh té cho nguoi trong [2]. Ngoai ca
chua, virus nay con dugc coi la tic nhan gy bénh cho hang loat cay
tréng khac nhu dau, lac, rau diép, thudc 14, khoai tay va hat tiéu [7].

Pepino mosaic virus, con dugc goi la PepMV, thudc chi
Potexvirus, ho Flexiviridae, dugc biét dén nhu tac nhan gay bénh
kham xoan 14 pho bién nhat trén cdy ca chua. Cau tric dién hinh
ciia PepMV 14 c6 dang soi tran, thudng duogc tim thiy trong té bao
chat & cdc méu té bao 1a. Triéu chimg ctia bénh xodn 14 do PepMV
gay ra la su xuat hién céc vét kham, d6m mau vang, lam 14 bi xoan
lai, sau d6 than cay, doi khi cd canh hoa xuét hién cac mang mau
nau, ddc biét qua chin thuong xuét hién ddm kham vdi kich thude
khac nhau. Mirc d6 biéu hién ciia PepMV phu thudc rat nhidu vao
thoi tiét do virus nay ua thich diéu kién nhiét do va anh sang trong
nha kinh. Hon nita, PepMV c6 thé ton tai trong thoi gian dai trong
hat va qua, day duoc xem nhu nguyén nhan chinh ma bénh kham
xodn 14 dé dang phat tan trén céc cdy non.

Mot sb loai virus méi thude 16p Torradovirus, déc trung boi cac
triéu chiing 14 bi hoai tir nghiém trong [2] cling da dugc ghi nhén.
Triéu chiing bénh ban dAu 1 cac ddm hoai tir duoc bao quanh bdi
mdt khu vuc mau xanh 14 cdy hodc mau vang nhat xuat hién &
cudng 1, sau d6 16n dan 1én va tro nén rd rang hon dudi dang céc
vét bong hinh 1A). Trong giai doan sau, 14 va qua b hoai tir, sinh
truong ciia cdy bi ngimg tré dan dén thiét hai kinh té nghiém trong
[8]. Tén ToTV da dugc dé xuat nhu mot loai mdi, dua trén md ta
vé triéu chimg dic trung nhu vét bong trén 14, qua cua cay ca chua
bi nhiém bénh [8]. Tir ndm 2003, mot bénh gy ra céc triéu ching
hoai tir rit gidng nhau ¢ 14, than va qua da duoc quan sat thiy ¢ cay
ca chua Mexico, voi tén goi dia phuong la bénh héo Gia. Nguyén
nhan ban dau dugc cho 1a do TSWV thudc chi Tospovirus, mac du
virus nay khong thé duoc phét hién trong cac cdy ¢6 triéu chimg.
Tuy nhién, khi soi dudi kinh hién vi dién t&r, nguoi ta quan sat thay
su hién dién cua mot loai virus khac voi cac virus duge mo ta trude
d6 va dugc dé xudt dit tén 1a Tomato apex necrosis virus (TOANV)
[2]. Bén canh do6, trong nhiing thap ky qua, cc loai virus thudc
chi Crinillin spp. tré thanh van d& nghiém trong trong san xuat ca
chua, dién hinh 1& Tomato chlorosis virus (ToCV) [9] va Tomato
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infectious chlorosis virus (TICV) [10]. TICV lan dau tién duoc xéc
dinh trén céc cay ca chua bi b¢nh vang 14 tréng tai rudng vao nam
1993 & California, v6i thiét hai udc tinh 2 triéu USD trong nam do6
[11]. Ban dau bénh duoc goi la rdi loan 14 vang do rdi loan dinh
dudng hodc nhidm doc & bao do thude trir sdu gy nén boi cic
phén tich ban dau khong phat hién sy hién dién ciia virus.

Tac nhan virus gay bénh mdi duoc phat hién & cay ca chua

Céc tic nhan virus gdy bénh méi trén cdy trong trong d6 co
ca chua thudng xuat hién do sy thay d6i moi truong, vecto, vat
chi hodc céu truc hé gen cua virus. Bén canh do, su phat trién vé
giao luu thuong mai quic té va bién doi khi hau ciing duge coi 1
nhitng tac nhan quan trong. Gan day, mot loai virus gdy bénh méi
xuét hién co thé dan dén sy lay lan rong hon trong cic nha kinh
va tai cac vuon da dugce ghi nhdn va mo ta tir cdc nudc Jordan,
Israel, Mexico, Hoa Ky, Drc, Y, Palestine, Tho Nhi Ky va Trung
Qubc 1a Tomato brown rugose fruit virus (TOBRFV) thugc giong
Tobamovirus [12-22]. Salem va cs (2016) [13] 1a ngudi dau tién
bao cdo sy bung phat cia TOBRFV trén cdy ca chua trong nha kinh
vao ndm 2015 tir Jordan. Tuy nhién, sy xuat hién dot ngdt cua bénh
niy ¢ cac nudc hién dang co bénh van chua duge hiéu 13, c6 thé
céc triéu ching thé hién con xa la. Cay ca chua 1a vat chu chinh
ciia TOBRFV vi mét s6 nong dan ua thich cac gidng ca chua trong
& mién béc Palestine [20] c6 kha nang chira loai virus nay va ciing
c6 thé ching truyén qua con dudng hat giéng khi trong trong nha
kinh ¢ cac nu6e Bic Au. Tuy nhién, cac cong bé hién tai cho thay
can bénh méi nay ¢6 kha ning lay truyén co hoc theo nhya cay bi
nhiém bénh thong qua nhiéu con dudng nhu bam dinh vao co thé
con nguoi, qu?m 40, chdu, bao bi, vat liéu van chuyén cling nhu cac
dung cu lam viéc va dung dich dinh dudng [23].

Bén canh do, 2 loai virus méi duge phan 1ap tir ca chua tréng 0
mién bic Brazil (Solanum lycopersicum) ciing da dugc dé xuat dat tén
1a Hibiscus golden mosaic virus (HGMV) va Tomato chlorotic leaf
curl virus (TOCLCV) thudc giéng Begomovirus (ho Geminiviridae),
mot nhom tac nhan gy ra cac b¢nh nghiém trong trén mot s6 loai cdy
trong ¢6 tim quan trong vé kinh té trén toan thé gioi [24].

Tém lai, biéu hién bénh do virus rét phtic tap va kho co thé
phan biét, nhat1a & giai doan i bénh. Viéc kiém sodt su phat tan ctia
virus khong don gian, do chiing c6 kha ning ton tai cao va dé dang
tao ra cac bién chung méi. Van dé nay thach thire cac nha khoa hoc
tao ra giéng ca chua khang bénh virus, ciing nhu phat trién cac ky
thuat chan doan bénh & giai doan sém. Thyc té cho théy, cong tac
kiém soat dich bénh do virus bang cac bién phap k¥ thudt truyén
théng dang gap rat nhidu kho khan. Vi thé, nhing wu viét cua
phuong phap sinh hoc phan tir hién dai mang lai da cho phép viée
chan doan dugc chinh x4c hon, ¢ giai doan sém hon, nhd d6 kiém
soat duge mirc d§ lay lan cua bénh hai ca chua do virus gy ra.

Chan doan hénh virus trén ca chua hiang phuong phap sinh
hoc phan ur

Triéu chung bén ngoai cta bénh do virus rat kho phat hién, dic
biét 1a chung c6 thé lay lan trong hé thong nha kinh cling nhu qua
hat cua cay bi nhiem bénh. Chan dodn sém dugc xem 1a nén tang
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co ban cho cong tac quan 1y dich bénh cling nhu dva ra nhitng du
bao chinh xac vé thiét hai do bénh gay ra. Mit khac, khi bénh virus
da xuat hién va lay lan trén dong rudng, cac bién phap xir 1 thong
thuong rat it co hidu qua nén viéc kiém soat tac nhan virus luén
duoc wu tién hang dau. i ¢ nhiéu phuong phap chan doan bénh
ap dung trén d6i twong ca chua nhw st dung cdy chi thi, chi thi
mau, dya vao triéu ching, nhung nhin chung nhing ky thuat nay to
ra kém hiéu qua véi tac nhan gdy bénh virus. Gan day, c6 hai cich
tiép can pho bién dé giai bai toan chan doan bénh virus mot cach
chinh xéc 1a phuong phap khang huyét thanh (serological method)
va phan ta (molecular method) [25].

Dua trén nguyén ly s dung khang thé dic hiéu dé nhan biét
khing nguyén, mot s6 ky thuft chan dodn di dwgc ghi nhan
nhu phwong phip mién dich lién két enzym (Enzyme-linked
immunosorbent assay - ELISA), phén tich mién dich hoc mé mau
(Tissue blot immunoassay - TBIA), cam bién mién dich tinh thé
thach anh (Quartz crystal microbalance immunosensor - QCM),
trong do, phuong phap ELISA t6 ra hi¢u qua do thao tac kha don
gian, nhanh chong, tién 1¢i, co thé thuong mai héa thanh bg kit
[25]. Theo d6, mot sd virus gdy bénh chinh trén ca chua, nhu
PepMV, CMV, TMV, ToMV, PVY va PVMV [26-30] da dugc phat
hién va xac dinh trén cdc mau 14, hat béng ky thuat ELISA (bang
1). Tuong tu, TBIA cling su dung khang thé chéng lai virus, nho
vao mau do di duoc danh dau dé phat hi¢n sy c6 mat cia virus.
Phuong phap TBIA ciing c6 cac uu diém nhanh, nhay, don gian
(khong can dich chiét ciia virus) va ciing c6 thé phat trién thanh bo
kit [25]. Géan day, k¥ thudt méi QCM ciing da dugc phat trién voi
muc tiéu giam b6t thoi gian thao tic nham phét hién bénh virus
mot cach chinh xéc voi do nhay rét cao. Mic du cac phuong phap
nay rat thong dung nhung do chinh xdc lai phy thude kha I6n vao
16n yéu o, nhu chat lugng khang thé, mau, thoi gian liy bénh va
héa chit.

Bang 1. Tém lwgc thanh tyu trong chén doan mt s6 virus giy bénh chinh
trén ca chua bing ky thuit ELISA va LAMP.

K§ thuét chin doan

TT Tén virus ELISA LAMP Nguon

1 PepMV 4 + [26]

2 CMV + + [27, 31]
3 ™V + + [28, 32]
4 ToMV + + [6, 28]

5 PVY + + [29, 33]
6 PVMV + = [30]

Bén canh d6, chan do4n bénh thong qua vi€c phat hién vat chét
di truyén dac trung cta virus (DNA hodic RNA) bang k¥ thudt sinh
hoc phan tir ciing da thu duoc nhiéu két qua tich cuc trong vide
phat hién sém sir 6 mit clia virus trén mau ca chua. Dai dién cho
nhom phuong phap chuan do4n bénh virus ca chua theo huong nay
¢6 thé ké dén nhu PCR v6i chi thi RFLP truyén thong, PCR 16ng
(Nested PCR), RT-PCR (Reverse-transcription PCR). Nhin chung,
cac ky thudt nay ciing gap phai mot s van dé nhu chi phi cao, doi
hoi trang thiét bi hién dai, trong khi sy tap nhiém c6 thé dan dén
két qua dwong tinh gia [34]. Vi thé, mot trong nhitng méi quan tim
hang dau hién nay 1a viéc chan doan bénh hai cay ca chua ndi riéng



va cdy trong noi chung bing cac ky thuat sinh hoc phan tir hién dai
voi tiéu chi chan doan nhanh, dé thao téc, gia thanh thap nhung van
phai dat d§ chinh xac cao.

K§ thuat dAu tién dugc dé cép la khuéch dai vong tron cubn
(Rolling circle amplification - RCA) dé nhén céc trinh ty DNA
mach vong trén nguyén Iy chung la dung enzyme DNA polymerase
ctia thuc khuan thé $29 va moi hexamer dé nhan céc phan tir DNA
mach vong thanh cac multimer mach thang, mang nhiéu doan
DNA soi don (single-strained DNA - ssDNA) cua virus. San phim
RCA sau d6 duoc cit bang enzym cét gioi han thich hop trong diéu
kién khong triét dé tao thanh nhiéu phan manh chira trinh ty 1 bd
gen (monomer), 2 by gen (dimer) va nhiéu bo gen (multimer) cia
virus. Bang cach nay, RCA t6 ra uu viét hon so v6i phuong phap
PCR truyén thong. Nam 2006, cac nha khoa hoc da thanh cong
trong viéc phat hién mot sd virus gdy bénh, trong d6 co Tomato
golden mosaic virus, Tomato yellow leaf curl virus (TYLCV) &
ndng do chi tir 1 dén 50 pg trong 50 ng mau DNA. Gén déy, mét sb
nhom nghién ctru khac cling da xay dung hoan chinh phuong phap
RCA d€ xéc dinh sy c6 mit cia TYLCV [35].

Tiép theo, ky thuat RT-PCR ciing dwoc sir dung nhidu & quy
mo6 phong thi nghiém nhim tong hgp DNA trén khuon mau RNA
virus. K§ thudt RT-PCR khong chi gitp ich cho viée chén doan
bénh virus ma san pham khuéch dai cia RT-PCR ciing dugc s
dung dé giai trinh ty, tir d6 6 thé nghién ciru sau hon vé cac
dong virus gay bénh. RT-PCR dugc ng dung trong viéc phat
hién Southern tomato virus (STV), mot loai virus RNA soi kép
(dsRNA) thudc giéng Amalgavirus (ho Amalgamaviridae) trén
cay ca chua voi d6 nhay tir 10* dén 10" ban sao ciia STV trén mdi
nanogram RNA tdng so. STV dugc phat hién trong cac mé cdy ca
chua khac nhau, ciing nhu trong vo va phdi hat voi ndng do virus
khong thay doi theo thoi gian trong cic mo 1a. K§ thuat RT-qPCR
¢6 thé dugce st dung trong cac chuong trinh v¢ sinh dé han ché su
lay lan cta virus va trong nghién ctru anh hudng cua STV ¢ cac
bénh nhiém tring hdn hop hodc cac diéu kién cang thing phi sinh
hoc [36]. Phuong phap RT-PCR ciing t6 ra cyc ky hi¢u qua trong
kha nang nhan dang va xéc dinh TOBRFV. Hau hét céc diém bung
phat ToBRFV tai Mexico, Hoa Ky, Dtrc, Italya, Palestine, Thé Nhi
Ky va Trung Qudc (dugc néu & phan trén) déu co thé duge xac
dinh bang k¥ thuat RT-PCR [15-22].

Vé6i wu diém troi so voi PCR truyén thong, k§ thudt tong
hop DNA vong, con goi 1a LAMP (Loop-mediated isothermal
amplification) dugc st dung rong rdi trong chén doan tac nhan
gy bénh trén cdy trong néi chung. Cho dén nay, khodng 20% tic
nhan gay bénh da duoc xac dinh thong qua k¥ thuat LAMP, trong
d6 ¢ it nhét 50 loai virus thuc vat. Nguyén tac chung cia LAMP
14 str dung 4 mdi khac nhau, bao gom FIP (Forward inner primer),
F3 (Forward outer primer), BIP (Backward inner primer) va B3
(Backward outer primer) dugc thiét ké ddc hiéu dé nhan biét 6
trinh tu riéng biét trén gen dich. Qua trinh khuéch dai gen co thé
duge thyc hién trong mot bude bﬁng cach 0 hon hgp mau DNA,
mdi, Bst DNA polymerase ¢ nhiét do thich hop [37]. Uu diém
ciia phuong phap nay 13 hiéu qua khuéch dai gen rat cao (10°-
10"°1an) trong khi thoi gian phan tmg ngan (45-60 phit), va nhiét
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do phan tmg chi dao dong trong khoang 60-65°C. Diéu nay cho
phép k¥ thuat LAMP ¢6 thé dugc tién hanh ngay trong diéu kién
rudng thi nghiém véi mot s0 thiét bi gia nhiét can thiét. Cho dén
nay, cac nha khoa hoc da thanh cong trong viéc xac dinh mét loat
virus gay bénh trén ca chua bing ky thuit LAMP va RT-LAMP
(reverse-transcription LAMP), nhu CMV, TMV [31, 32]. Gan
day, cac bénh hai Tomato back ring virus [38], Tomato chlorosis
virus [10], Tomato torrado virus [39], Southern tomato virus [40],
Chrysanthemum stem necrosis virus [41] cing nhiéu bénh virus ca
chua khac ciing di duoc phat hién bang k¥ thuat nay (bang 1). Céc
chi thi phan tir dugc sir dung dé phat hién cac tic nhan virus gdy
bénh pho bién trén cdy ca chua duoc tom tit & bang 2.

Bang 2. Céc doan mdi phén tir dwoc sir dung dé nhén biét cac tic nhan giy
bénh trén ca chua.

Tén mbi Trinh ty moi Muc tiéu Phuong phép  Ngubn
TMV330F  TCAAACACARCAAGC
TMV6SR ~ AGGTCCARACCAMCCCAG
ToMVSTF  CTCCATCGCAATTTGTG ToMV, TMV, Pepper
mild mottle virus RT-PCR [28]
ToMV6IS3R ~ CCCAGACATACTTTC (PMMoV)
PMMoV3543F  GGTCAGTGCCGAACAAG
PMMoV60I12R ~ CGTCTACTCTACGAGTAGC
CMVII(F)  CTACGTTTATCTTCC
CMV subgroup 1T
CMVIIR)  AACCGGTGATTTACCATCGC
CMVI(F)  GCCACCAAAAATAGACCG
CMV subgroup I
CMVIR)  ATCTGCTGGCGTGGATTTCT Ml
™V (F) CGATGATGATTCGGAGGC o RT-PCR
MV (R) GAGGTCCARACCAAMCCAG
ToMV (F) CATCTGTATGGGCTGAC -
0.
TMV(R)  GAGGTCCARACCAAMCCAG
& GATGATCTCTAGAATTGTTATTTGG
B3 GTTGGCAGCAGTTTTCTG
- GCATGTTTGGATCTACCAGTGC GT
CTGCCCTACTATTCCG Chrysanthemum
stem necrosis virus ~~ RT-LAMP [41]
i TIGAAAGGTCAAGGCACTATAACA ()
GTGTTATTCATTTTTGGTATAGACC
F-loop GCCATCAATTTGCCAGTTGG
B-loop GATCCTATCTGTTTTGTGTT
CSNV-NS GAGCGACTGCGGAATACTCT Chrysanthemum
stemnecrosis virus ~ RT-PCR [43]
CSNV-N3 GACACACTTTAAATCTTTAACACACC  (csyy)
- TGGTGAGGACAATACCCAGTGTACA
ACAATCCTACTTTCACTC
i TCAATCAGTGCCAGGTCATCATTAA
GAACTTCGGG TGTG
one-step RT-
LoopF GTATGAGGACATTAAGCTTGITICC ~ PepMV LAMP (44
Loop B GACGGTGCAGCCATAGTTA
B3 TCAAGACGGAACTAAGAAG
B3 AACTTAACCCGTTCCAAG
ToCVF3 CTGCCTCATCTCATTTGATG
ToCVB3 GTTTCATACTGTCCGGTCT
tocvp  GTTCTGTGCAAMAATIGCATCCG o ghioossvins RELAMP,  [10]
TCAACGATTTTATGTCAGTGG REPCR
ACCTGTTGAGAAGATGGTCCTT
TOCVBIP - GCAAGAATTTTCGAGACA
o1
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PA TAATATTACCKGWKGVCCSC Tomatoyelowlaf 0 -
PB TGGACYTTRCAWGGBCCTTCACA ~ curl vius
3 ATACGACATAGGAGAAACTGA
B3 ACGCTTCTGCAACATCTGAG
- GTTTGGCGAGGTTCCATTTTCTG
TGATGAATGGGCTTATGGT . RTLAMP
Potato virus Y RT-PCR [46]
o TGAAACCAATCGTTGAGAATGA -
TGTGCCATGATTTGCCTAAG
Y38 ACGTCCAAAATGAGAATGCC
Y4A TGGTGTTCGTGATGTGACCT
PVY IF AAATGACACAATTGATGCAGGAG
PVY IR TAAAAGTAGTACAGGAAAAGCCA ) RTPCR
Potato virus Y ? [29]
PVY 2F ACGTCMAAAATGAGAATGCC Sscp
PVY 2R CATTTGWATGTGCGCTTCC
F3 Vp3s ACCAACCCATATCCTCCC
B3 Vp3s CCTTACAGCTTCATTGGCA
D GCCTGCTCCTTTGCCACATTGAT
iy TGTTATGATGGCTTAACG Tomotomdovins RELAMP [
op Vozs GTGGCCCAAACTAGTGTGGAAT omalo forrado virus - £
Vi TCATGCTATCCACACTGC
LoopF Vp35  CTCTAGCTCACTGCGAACTT
LoopB Vp35  ATACCATCCACCTCATTCGC
F3-CP GAGACTCAGAGGAATGACATG
B3- CP CCTCCTTGACTTGCTTCC
T TTGGTTGCGATCAAGTCCTCC
GAGGAGGAGATCGCTGAT .
0 GAGCCTGTTAGCCGGTATGTGG Southern tomato virus - RT-LAMP [40]
GGTTGAACTGCTGGTAAA
Loopf-CP~ CGCTTGACAATCTTACGCTG
LoopR-CP TGAGTGACTACGAGTTGAACTG
CPF GCCTGTCTCTCTCGCAATG
CPR AAGGAG CCAAACTGAAATG
- GGTTTCTGGTGCTAGG GGTGC
ACGGCAAATTTTGGGGA Tomatoblackring ~ RT-LAMP o4
o ACATATCCATGGTATAAAGGCCAA ~ virus RT-PCR
G-CCAA GCAAAATGCTGGTTA
3] ACTCTGCAAATACAGTCTCC
B3 TGTATCGAGATGCTCAAGC
F3 SF371 TGCAGTCCGTTGAGGAAAC
B3 SF372 CCTGTACGTCCATGATCGTC
mpspyr; AGTCACGGGCCCTTACAACAGCC
CAATACATTGGGCCACG
CTCGAAGGTTCGCCGAAGGCGA
BIPSESM  CAATGGGGACAGCAGC
F3 SF448 GAGCCTCTGACTTACTGCC
B3 SF449 CATCCAAACATTCAGGGAGC
ppspssy  CACGGACGATCTGCACGTGGAG
TTAAGAGCTGCGGCGTA Tomato yellow leaf ~ LAMP
virus (TYLCV)  PCR 7]
| GAAACTCACCCCAGTCGACGG G
ATCCAGTTCAGACGTCAAGT
F3 SF432 GCATGTTGAAATGAATCGGTG
B3 SF433 CATCTGTGTAACCCTCGTG
ppspiy ACCAAATAGCCATTAGGTGTCCA
ATCCCTCAAAGCTCTATGGCAAT
ppspzs  CAAATCATTAAAGCGGCCATCCG
TCCACATAAAAGGAAAAGGCG
SF301 GTCTTATGAGCAACGGGATG
SF303 GAACATGACCTGATTAGTGTG
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Két luan

Hién c6 hon 136 loai virus gdy bénh trén cdy ca chua cung
voi cac tridu chimg dién hinh da duoc phat hién va mo ta chi
tiét, nhung viéc nhan dang va phan biét ching béng mét thuong
twong doi kho, nhat 1a ¢ giai doan 0 bénh. Viéc (mg dung cac
k¥ thudt sinh hoc phan tir dé chan doan bénh chinh xac ¢ giai
doan som két hgp chon tao cac gidng khang dé quan 1y dich hai,
giam thiéu kha nang lay lan von rat manh ciia virus, do vy c6
tinh cap thiét rd rét.

Trong linh vyc chan doan bénh hai trén cay trong noi chung,
cy ca chua noi riéng, cic phuong phap PCR truyén thong, RT-
PCR hién dai va LAMP da thu dugc nhiing thanh cong nhét
dinh vai ti€u chi vu tién 1a phat hién sém, chi phi thép, dé thao
tac ngoai thyc té, do chinh x4c cao va khong doi hoi may moc
phtc tap.
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Nghién ciru mot 50 yeu to anh hwong trong qua trinh san xuit bot dinh dwimg
in lién tir oc oai Indothais lacera (Born, 1778)

Lé Doan Diing’, Ping Thi Yén, Vii Thi Hwong, Nguyén Thi Hong Ngoc,
Phan Thi Thuy Dwong, Pham Bio Huyén Linh, Quach Ta My

Trieong Pai hoc Cong nghiép Thire pham TP H6 Chi Minh
Ngay nhdn bai 18/6/2021; ngay chuyén phan bién 23/6/2021; ngay nhan phan bién 26/7/2021; ngay chip nhan dang 2/8/2021

Tom tit:

Oc gai Indothais lacera (Born, 1778) phan bd doc theo cac ran san ho, ran da ven bo tir Bic vao Nam & vung bién
Viét Nam. Hién nay, phan 16m loai 6c¢ gai nay dang dwoc sir dung dé ché bién thanh nhirng mon an (don gian, thong
thwong nén gla tri kinh té chua cao. Nghlen clru nay nhim muc dich khdo sat mgt so diéu kién tdi wu trong quy
trlnh san xuat bot dinh dudng an lién tir bc gai dé da dang héa san pham thye pham, mang lai gia tri kinh té cao cho
loai b¢ nay. Nghién cuu da bd tri cac thi nghiém khao sat diéu kién lugc va say, sau dé tién hanh phan tich mét s6 chi
tiéu dinh dwdong chu yeu cua thit 0 ¢ sau khi ludc, say Két qua cho thay, khi sir dung acid phosphoric dé diéu chinh
pH nuéc lude thi pH nwéc lude phi hop nhét 1a 5,5, thoi gian lude 13 5 phit tinh tir khi nwéc soi. Véi diéu kién do,
ham lugng protein ciia thit 6¢ sau khi lugc 1a 64,18+4,23%. Thit é¢ sau khi ludc dwge thai nhé va tién hanh siy. Didu
ki¢n siy phlt hep nhit 1a & 50°C trong khoang thoi gian 15h. O diéu ki¢n sy nay, thit 6 sau khi siy c6 ham lugng
protein va vitamin C cao nhét, 1an lwgt dat 66,07+4,81% va 0,660,036 mg/g. Do Am sau khi sy 1 4,28+0,48%, phu
hop dé san xuit bot dinh dwdng in lién.

Tir khéa: in lién, bot dinh dudng, Indothais lacera, b¢ gai.

Chi 56 phin logi: 4.5
M6 dau

Trong xa hoi phat trién ngay nay, bot dinh dudng an lién ngay
cang trg thanh mot san pham thyc phdm wa thich cua nguoi tiéu
dung ¢ nhiéu quéc gia trén thé gioi. Vi wu diém cua bot dinh
dudng an lién 13 chi can rét it thoi gian chuan bj nhung van dam
bao du thanh phan dinh dudng thiét yéu cho nhu cau hing ngay,
dd co nhidu san phim bot dinh dudng an lién dugc san xudt va
trao d6i trén thi truong. Bén canh do, tir trudc toi nay c6 nhicu dé
tai nghién clru trong va ngoai nude da va dang dwoc thyc hién voi
mong mudn tim ra quy trinh ché bién bot dinh dudng an lién tir cac
nguon nguyén liéu khic nhau nham da dang hoa san pham thyc
pham, dap tmg nhu cau ctia con nguoi [1-5].

Oc bién 1 loai sinh vat c6 ham luong dinh dudng cao. Ham
luong protein trong ¢ gai Chicoreus ramosus dat 14,35%, b¢ mo
vit Hemifusus puliginus 6,09%; ham lugng carbohydrate cua 2 loai
¢ nay 1an luot 12 4,82 va 4,12%... [3]. Tuy nhién, cho dén nay co
rat it dé tai nghién ctru san xuat bot dinh dudng an lién tir oc bién
[6, 7]. Mot sb cong trinh nghién ciru tiéu biéu trén thé gioi nhur
nghién ctru san xuat bt dinh dudng tir loai Chicoreus ramosus (2],
Lambris lambris [4]... O nudc ta hién nay chua c6 mot san pham
bot dinh dudng an lién nao dwgc san xuat tir nguyén liéu dc bién.

Bién Viét Nam ¢4 trit lugng bc bién dwge danh gid 1a twong dbi
16n [8, 9]. Phan 16n dc bién duogc st dung dé ché bién thanh nhimg
moén an don gian, thong thudng nén chua da dang hoa duge céac
loai san pham thyc pham tir ¢ bién. Nhiéu loai dc c6 gi4 tri dinh
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dudng cao (protein, vitamin, chat khoang...) nhung chua duoc st
dung hodc st dung chua ding cach aé mang lai lgi nhudn kinh té
cao, trong d6 dc gai I lacera 1a mot dién hinh. Loai dc gai L lacera
thudc ho 6c bién Muricidae, phan b6 doc theo céc ran san hd ven
ba, ven dao tir Bic vao Nam voi do sdu khoang 30 m. Oc sau khi
khai théc tir bién vé dugc ban & céc cho hodc cang ca. O TP Hb
Chi Minh, 6c gai duoc ban nhiéu & mot s6 chg, nhung chu yéu ¢
cho dau méi Binh Pién voi gia dao dong 30.000-45.000 dong/kg.
Dé sir dung loai 0 be gai nay ché b1en ra cic san pham c6 gia tri sur
dung cao, phuc vu nhu cau xa hoi can phai co quy trinh san xuat.
Viée nghién ctru mot quy trinh san xuat thuong rat kho khin vi ¢6
nhiéu yéu t anh huong dén chat luong san pham nhu nhiét do sy,
thoi gian hép, loai dung méi...

Nghién ctru nay nham muc dich xac dinh mot sb diéu kién
thich hop trong qua trinh lugc thit 6 dc, qué trinh siy dén ham lugng
protein, vitamin C cua thit 6 bc. Két qua cua nghién ctru la co s6
khoa hoc dé tiép tuc ap dung vao nghién ctru quy trinh san Xuit bot
dinh dudng an lién tir dc gai.

Nguyén liéu va phucng phap nghién ciu

Nguyén li¢u

Oc gai tuoi (I lacera) nguyén con dugc mua ¢ cho Binh Pién
(dai 10 Nguyén Vin Linh, khu pho 6,’quan 8, TP H67Chi‘Minh),
bao quan bang da lanh trong thung xop va van chuyén vé Trung
tam Thi nghiém thyc hanh, Truong Dai hoc Cong nghiép Thyuc
pham TP H6 Chi Minh.
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Abstract:

Sea snail Indothais lacera (Born, 1778) is found along
coral reefs and rocky reefs in the coastal zone from
the north to the south of Vietham. Currently, most of
this species are being used as fresh seafood, so their
economic value is not high. This study aims to investigate
some optimal conditions in the production of instant
nutritional powder from Indothais lacera to diversify
food varieties and create a high economic value for
this sea snail species. Experiments were carried out to
examine the conditions of boiling and drying, then some
nutritional compositions of snail meat were analysed
after being boiled and dried. The results showed that
using phosphoric acid to adjust the pH level of water
for boiling sea snail indicated the optimum pH level of
boiling water was 5.5; the shells were boiled in 5 minutes
after boiling. Under these conditions, the protein content
of boiled snail meat was 64.18+4.23%. The boiled snail
meat was cut into small pieces then dried. The optimal
drying condition was the temperature at 50°C for 15
hours, when the snail meat contained the highest content
of protein and vitamin C of 66.07+4.81% and 0.66+0.036
mg/g, respectively; the moisture content of dried snail
meat was 4.28+0.48% suitable for producing instant
nutritional powder.

Keywords: Indothais lacera, instant, nutritional powder,
sea snail.

Classification number: 4.5

Tai phong thi nghiém, ¢ duge ria sach béng nudce sinh hoat
O phong thi nghi¢ém va tién hanh b6 vo, bo ndi tang, chi gitr lai
phﬁn thit 6¢ dé 1am thi nghiém. Thit dc sau do duge dung trong tui
nylon khoang 0,5 kg/tti va bao quan bang tu dong lanh ¢ nhiét do
tir -15 dén -18°C.

Phwong phdp bé tri thi nghiém

Khdo sdt ché dj lude: thit dc sau khi cap dong duogc tién hanh
ra dong cham, sau do thai nho, rira sach béng nude sinh hoat phong
thi nghiém va deé rdo. Tién hanh khao sat ché do ludc véi 2 thong
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56 can khao st 1a pH nudc ludc va thoi gian luge. M3i thi nghiém
duoc 1ap lai 3 lan. Thit oc sau khi lugc dugc tien hanh xac dinh
ham lugng protein dé lya chon dieu kién tot nhat.

Thi nghiém 1 (khao sat pH nudc lude): pH nu6e luoe 1d 4,5, 5,5
va 6,5. pH nu6c luge duge diéu chinh bang acid H ,PO, vi loai acid
nay da duoc mot s nghién ciru trude day sir dung de khu tanh thit
oc trong qua trinh ludc [2, 3]; thoi gian ludc 1a 5 phut tinh tir khi
nude soi; nhiét do ludc la 120°C; ty 1€ nudc/thit dela1/1 (wiw).

Thi nghiém 2 (khdo sat thoi gian lugc): thoi gian ludc tinh tir
khi nude s6i 1a 4, 5, 6 va 7 phut; pH nude luge t6i wu duoc xac
dinh tir thi nghiém 1; nhiét do ludc 1a 120°C; ty 18 nu6ce/thit dc 1a
1/1 (w/w).

Khdo sdt ché dé sdy: thit ¢ sau khi lude dugce vét ra, dé ngudi,
rira bing nude sinh hoat phong thi nghiém nhim trung hoa acid va
de r4o. Thit d¢ sau d6 duoc sir dung dé khao sat ché do siy bang ta
sdy dbi luu cudng bic MEMMERT UF110 (Pirc) véi 2 thong s6
can theo ddi 1a nhiét d¢ va thoi gian. Mdi thi nghiém duoc lap lai
3 lan. Sau khi say, tién hanh phan tich ham lwong dm, protein va
vitamin C cita thit éc dé x4c dinh diéu kién tt nhat.

Thi nghiém 3 (khao sat nhiét do sdy): nhiét do sdy duoc b tri
¢ 4 diéu kién 1a 40, 50, 60 va 70°C; thoi gian say 1a 15h.

Thi nghiém 4 (khao sat thoi gian sdy): thoi gian sdy duoc thir
nghiém 12 9, 12, 15 va 18h; nhiét do say toi vu dugc xac dinh tir
thi nghiém 3.

Phwong phdp phan tich cdc chi tiéu

Xéic dinh chi tiéu hinh hoc: timg c4 thé ¢ gai ding lam nguyén
liéu dugc xac dinh khoi lugng (g) béng can dién tur 2 so, xac dinh
chiéu cao (mm) va chiéu rong (mm) bang thudc kep Palme.

Xac dinh dg a am ( W ):doa am thit dc sau khi sdy duoc do bang
may do 4m hong ngoai Infrared Moisture Determination Balance
KETT FD-720 (Nhat Ban). Phuong phap xac dinh theo TCVN
4326:2001.

Xac dinh ham hegng protein (W ). ham lugng protein cua cac
mau ¢ sau khi ludc, sdy voi cac ché d¢ thoi gian, nhiét do khac
nhau dugc xac dinh theo TCVN 3075-90. Ham lugng protein sau
d6 dugc quy vé phan tram theo chit kho dya trén ham luong do
am theo cong thirc:

100 x W,
pd = m
trong do: W, 1a ham luong protein tho (tinh bing phan trim khéi
lrong chit kho) W 1a ham luong protein tho (tinh bang phan trdm
khéi lugng véi d6 4 Am tw nhién theo TCVN 3075-90); W _1a d6 4 am
duoc xac dinh o trén.

Xac dinh ham legng vitamin C: ham lugng vitamin C ctla
cac mau dc sau khi sa”iy voi cac ché do thoi gian, nhiét d¢ khac
nhau duoc xéc dinh bang phuong phap sic ky long hidu ning cao
HPLC-DAD. Ham lugng vitamin C sau d6 duoc quy dbi theo khoi
lwong kho dua trén ham luong do am (W ) ctia mau dé phu hop
cho vi¢c nghién ciru.
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Phwong phap xie Iy 56 ligu

S6 lidu duge xir 1y bang phan mém Microft Office Excel 2016
va phan mém thong ké IBM SPSS Statistics 20. Két qua phan tich
ANOVA v6i d0 tin cay 95%, so sanh su khac biét giira cac nghiém
thirc qua phép thir LSD.

Két qua nghién ciu
Mot so dic diem vé doi twong va nguyén liéu nghién ciru

Mot s6 dic diém sinh hoc cua ‘0”’0 gai: téng $6 114 ¢4 thé b¢
dugc su dung dé nghién ctru dac diém sinh hoc. Két qua cho théy,
chiéu cao trung binh 37,7 mm, dao dong 30,5-42,5 mm; chiéu rC)ng
trung binh 21,0 mm, dao dong 15,9-24,5 mm; trong luong cd the
oc trung binh 11,5 g, dao dng 5,4-17,1 g (bang 1). Ttr kich c&
nhan thy, tit ca céc ca thé dc bién trong thi nghiém nay déu dat
dén giai doan truong thanh, dam bao dé ché bién lam thyc pham.

Bang 1. Mt s chi tiéu sinh hoc ciia loi éc gai . Lacera.

. Két qua phén tich
TT  Chi tiéu sinh hoc , 5
Trung binh Dao dong 80 lwong cd the (n)
1 Chiéu cao (mm) 37,7 30,5-42,5 114
2 Chiéu rong (mm) 21,0 15,9-24,5 114
3 Khéi lwong (g) 115 54-17,1 114
4 Tuong quan chiéu cao W=0,0011 x L2 114

(mm) - khéi Trong (g)

Su tang trudng cla cac loai sinh vat duge xac dinh thong qua
viéc phan tich moi quan hé giita chiéu dai toan than (L) - khoi
luong (W) cta timg ca thé theo cong thire W=a*L> [10]. Dic diém
ting trudng cua sinh vat duoc thé hién thong qua tham sb ting
truong b: néu b=3, ting truong dong bd; néu b<3, ting truong wu
thé chiéu dai hon khdi luong; néu b>3, ting truong uwu thé khoi
lugng hon chiéu dai [11]. D6i véi d¢ bién, chi sd chiéu cao duge
str dung thay cho chiéu dai trong cong thirc trén. Tir phuong trinh
tuong quan chidu cao (mm) - khdi luong (g) dbi vai loai ¢ gai cho
thiy b=2,56<3 (hinh 1), két luan loai ¢ gai nghién ciru ¢6 ting
truong wu thé chidu cao hon khéi lwgng.

18 W =0.0011%L2% N

16 R?=0.86

14 "c‘.
2 12 [
g 10 .”..0
5 og.
Z 8 ...:""'
g ¢ i

4

2

0

0 10 20 30 40 50

Chiéu cao (mm)

Hinh 1. Phuong trinh twong quan chiéu cao - khdi lwgng ciia loai ¢
gai I lacera.

Thanh phdn hoa h_oc: va dinh dzt&ng ciia mot s6 lodi o¢ gai: ham
luong protein cla loai ¢ gai twong doi cao la 14,46+3,18%, lipid
0,32+0,37%, vitamin C 0,142+0,061 mg/g va nudc 74,63+6,03%.
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So v6i mot s6 loai d¢ bién khac nhw Chicoreus ramosus, Hemifusus
pugilinus [3], Lambis lambis [4] thi loai dc gai trong nghién ctru
ndy c6 ham lugng protein cao hon, nhung ham lugng vitamin C
lai thap hon.

Anh hwong ciia pH nwée luge dén ham legng protein ciia
thit éc

Ham lugng protein trong thit dc sau khi ludc cao nhat
14 64,18+4,23% & diéu kién pH nudc luge 1a 5,5 (hinh 2). Khi
pH nuéc luge tang 1én 6,5 thi ham lugng protein giam xuong
63,57+4,76%. Piéu nay co thé duogc giai thich do tinh chat cia
protein thuong hoa tan tt, thim chi mot s6 loai protein bi bién
tinh trong moi truong kiém. Ngoai ra, khi tién hanh ludc trong diéu
kién pH 16n hon 7, hién tuong racemic hoa thuong xay ra doi véi
protein, san pham thity phn 1a racemic D, L-amino acid lim giam
gi4 tri dinh dudng [12, 13]. Ciing theo nghién ctru [12, 13], diéu
kién pH 16n hon 7, nhiéu acid amin d& dang bi 6xy hoa nén lam
giam chat luong, ham lugng protein.

Trong nghién ctru ndy mic dii diéu kién pH thi nghiém 1a 6,5
(thép hon 7) nhung trong qua trinh thi nghiém d két hop véi viéc
gia nhiét ¢ nhiét do cao 120°C nén d lam cho protein dé dang bi
bién d6i hon, tir d6 ham luong protein giam xudng. Khi pH thip
(pH=4.5), ham lugng protein thap hon so véi pH=5,5. Nhur vy,
diéu kién pH nudc lude bing 5,5 la phu hop nhit. Két qua phan
tich thong ké cho thay, sw khac nhau vé ham lugng protein ¢ cac
diéu kién pH nudc lude 1a co y nghia thong ké v6i khoang tin ciy
12 95%.

80,0

a 64,18° 63,57°
700 62,90 ;
g 60,0
£ 50,0
2
£ 40,0
=%
%‘j 30,0
= 20,0
&
g 100
0,0
4,5 55 6,5
pH

Hinh 2. Bién d6i ham lwong protein ciia thit éc theo pH nuéc lude. Céc ky hidu
a, b, ¢ chi ra sy khéc biét ¢6 ¥ ngha théng ké v6i khoang tin ciy 95%.

Anh hwong ciia thoi gian Iugc dén ham lwong protein ciia
thit oc

Thoi gian lude dugc tién hanh ¢ cac ngudng 1a 4, 5, 6 va 7 phut
voi diéu kién pH nuéc luge duge xac dinh ¢ thi nghiém 1 (pH=5,5)
cho théy, thoi gian ludc 5 phat cho ham lugng protein tho tinh theo
khoi luong kho cia thit o¢ 14 cao nhit (64,18+4,23%). Khi thoi
gian ludc kéo dai tir 4 [én 5 phit, ham lugng protein tdng, nhung
sau d6 néu tiép tuc kéo dai thoi gian lude e 16n 6 hodc 7 phit thi
ham lugng protein c6 xu hudng gidm nhe (hinh 3).

Khi lugc d¢ ¢ nhiét do cao 1a 120°C, thoi gian lugc cang lau
thi protein cang bi bién tinh tao thanh cac chat lién két kho tiéu
hoa [14], tir d6 dan dén ham lugng protein khi ludc v6i thoi gian



6 va 7 phut thap hon 5 phit. Trong truong hop khi ludc véi thoi
gian ngan 13 4 phut, ham lugng protein lai thap hon so vé6i luge 5
phit, diéu nay c6 thé 1 do thoi gian lude cang lau, nude va mot sb
chat d& hoa tan c6 trong thit 6¢ nhu lipid, Trimetylamin oxit, acid
succinic... thodt ra ngoai cang nhiu, dan dén ham lugng protein
trong thit ting 1én [15]. Ngoai ra, thit ¢ sau khi lude véi thoi gian
4 phat van con c6 mui tanh nhe, trong khi d6 thit o¢ ludc véi thoi
gian 6 va 7 phut ¢6 xu huéng dai do ham lugng nude va mot sd
chét d& hoa tan trong thit bc con lai it. Nhu vay, thoi gian lugc 5
phiit vira ddm bao c6 ham lugng protein cao, thit i¢ sau khi luge
lai ¢6 vi thom ddc trung va gion.

80,0 P
12 B <
70,0 1 64,18° 63,67 63,24

60,0
50,0
40,0
30,0
20,0

10,0

0,0

4 5 6 7

Thoi gian lude (phit)

Ham lugng protein (%)

Hinh 3. Bién d6i ham lwgng protein ciia thit ¢ theo thoi gian lude. Cac ky hiéu
a, b, ¢ chi ra sy khac bi¢t co y nghia thong ké voi khoang tin cdy 95%.

Anh hwéng ciia nhiét dp sdy dén ham lwong protein, vitamin
C ciia thit oc

Céc mau thit oc sau khi sdy ¢ cac muc nhiét do 40, 50, 60
va 70°C voi thoi gian 15h dugc tién hanh phén tich ham luong
protein. Thong thuong nhiét do sy tir 40 dén 70°C thi ’khong anh
hudong dén chu trac cua phan tir protein c6 trong thit oc. Sy thay
d6i vé ham luong protein trong thit dc khi siy & khoang nhiét do
trén co thé do su thay d6i ham lugng cia mot s6 chat khac c6
trong thit 6 bc nhur ham lugng lipid, vitamin C.. . Két qua bang 2 cho
thay, khi nhiét do séy tang thi ham lugng protein ¢6 trong thit dc
tang, tuy nhién ham lugng protein ting nhanh tr 65,24+4,12% lén
66,074,81% khi nhiét do say ting tir 40 lén 50°C, sau d6 néu tiép
tuc ting nhiét do sy 1én 60 va 70°C thi ham lugng protein c6 ting
nhung khong déng ké.

Bang 2. Bién df?i dd 4m, ham lu'q:ng protein va vitamin C trong thit éc
theo nhiét dg say véi thoi gian say 15h.

TT Nhit dj siy D) 4m Ham lwong protein ~ Ham lwong vitamin
(0 (%) () C (mgfg)

1 40 521£0,31° 65,24+4,12° 0,59+0,051

2 50 428+0,48°  66,07+4,81° 0,66+0,036°

3 60 3,59+0,27¢ 66,19+4,41° 0,60+0,081°

4 70 2,33+0,23¢ 66,27+3,28¢ 0,55+0,055¢
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vitamin C dat cao nhit ¢ nhiét d sdy 50°C (0,660,036 mg/g),
ham luong vitamin C sau d6 gidam dan khi siy ¢ nhiét do 60 va
70°C. Sy khéc nhau vé& ham luong vitamin C khi séy o nhiét do 40
va 50°C ¢4 thé 1 do sy bién doi vé ham lugng mot so chat nhu chat
béo, duong tu do. .. ciia thit d¢ trong qua trinh sdy. Khi nhiét do sdy
¢ 50°C mdt s0 chat ndy c6 trong thit Oc bj thét thoat nhiéu hon khi
say & 40°C din dén ham luong vitamin C tang 1én. Tuy nhién, do
diéu kién nghién ctru c6 han nén vén dé nay can duoc tiép tuc tim
hiéu trong thoi gian toi.

Két qua phan tich v& ham lugng protein, vitamin C trong thit
bc shy 6 cac didu kién nhiét do khac nhau cho thdy, ham luong
protein c6 trong thit dc ting 1én khong dang ké khi nhiét do sy
tang dan tir 40 dén 70°C, tuy nhién ham lugng vitamin C ¢ nhiét do
sdy 50°C 1a cao nhét, khi nhiét do siy tang 1én 60-70°C thi toc do
that thoat cua vitamin C xdy ra nhanh. Tt do, 50°C 1a nhiét do séy
01 tru trong nghién ctru nay dé vira dam bao vé ham lugng protein
va vitamin C trong thit c. Két qua khao sat vé nhiét do siy nay
cing phu hgp vdi mot sb nghién ctru trude day lién quan dén san
xuét bot dinh dudng an lién tir ¢ bién nhu nhiét do sdy phu hop la
40-50°C [2, 4], 50-60°C [3].

Anh hwong ciia thoi gian sdy dén ham lwgng protein, vitamin
C ciia thit oc

Khi sy & cimg nhiét do sdy la 50°C, ham lugng protein tang
dan theo thoi gian sdy. Thoi gian sdy cang lau thi ham luong
protein trong thit 6¢ cang cao. Két qua bang 3 cho thay, khi thoi
gian sdy kéo dai tir 9 1én 12h, ham lwong protein ¢6 trong thit ¢
ting lén. Tuy nhién, khi kéo dai thoi gian séy tir 12 1én 15 va 18h
thi ham luong protein ting rat cham.

Do ham lugng protein dugc tinh theo khéi luong chat kho, su
gia tang ham luong protein khi thoi gian say cang kéo dai co thé
lién quan dén sy that thoat ciia mot sb chét trong qué trinh sy, vi
du nhu lipid, chit thom, vitamin C... Khi thoi gian say cang lau thi
ham lugng céc chit d6 bi thit thoat cang nhiéu, nhung néu tlep tuc
kéo dai thi hién tuong that thoat s& dung lai. Tt do, ¢o thé dan dén
mot nhan dinh 1 c6 thé khdi luong protein trong cac mau dc siy
& cac didu kién thoi gian khac nhau 1a khong khac nhau, hay n6i
céch khac khi say & nhiét do 50°C thi hoan toan khong anh huong
dén ddc tinh, cAu trac cua protein trong thit be.

Bang 3. Bién d6i d 4m, hﬁm lwrgng protein va vitamin C trong thit ¢
theo thai gian véi nhiét d§ say 50°C.

T Thoi gian shy D) 4m Ham lwgng protein ~ Ham lwgng vitamin
(h) (%) (%) C (mg/g)

1 9 6,04+0,28"  65,24+5,28" 0,57+0,032°

2 12 5,54£0,25°  6591+4,36° 0,62+0,029°

3 15 4284048  66,07+4,81® 0,66+0,036°

4 18 281£031¢  66,09+6,21° 0,630,045

Ghi chii: cac ky hiéu a, b, ¢, d chi ra sy khac biét c6 y nghia théng ké voi
khoang tin cay 95%.

Vitamin C la chat d& tan trong nuéc, c6 tinh 6xy hoa khir manh
nén rat dé bi 6xy hoa ¢ nhiét do thuong. Ngoai ra, khi nhiét do siy
cang cao sy ton that vitamin C cang nhiéu [5]. Két qua nghién ciru
& bang 2 cho théy, khi sdy voi khoang thoi gian 1a 15h, ham luong

TAP CHI

HOA HOC

ONG NGHE I} Nam 63(9) 9.2021

Ghi chu: cac ky hiéu a, b, ¢, d chi ra sy khac biét c6 y nghia théng ké voi
khodng tin cay 95%.

Bién d6i ham lugng vitamin C trong thit o¢ sau khi sdy & nhiét
d9 50°C voi céc thoi gian khac nhau dugc thé hién ¢ bang 3. Két
qua cho thay, khi thoi gian sdy tang tir 9 dén 15h thi do dm trong
thit dc giam, dan dén ham lugng vitamin C ting rd rét. Néu tiép

91
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tuc sy dén 18h thi ham lugng vitamin C lai giam déng ké va thé
hién sy khac nhau c6 y nghTa so voi 15h. Sy suy giam ham lu’ong
vitamin C khi keéo dai thoi gian say tir 15 1én 18h ¢6 thé duoc giai
thich 1a do vitamin C 14 chit rat d& bj 6 6xy hoa nén thoi gian say
cang kéo dai thi vitamin C co trong thit o¢ cang tiép xuc lau véi
khong khi nén bi 6xy héa manh [5].

Tir két qua phan tich vé ham lwong do Am, protein va vitamin
C khi siy ¢ 50°C véi thoi gian sdy khic nhau cho thdy protein
duong nhu khong bi anh huong nhiéu ¢ thoi gian siy khac nhau;
ham lugng vitamin C ¢6 xu hudng giam rd rét khi thoi gian say
kéo dai tir 15 1én 18h. Hon nita, voi thoi gian sdy 13 9 va 12h thi do
am ctia thit ¢ twong ddi cao, lan lugt 12 6,64=0,28 va 5,54+0,25%,
v6i thoi gian sdy 1a 18h thi d§ & am lai twong d6i thap (2,810,3 1%),
khong phu hop dé san xuat san pham bot dinh dudng. Theo mot sb
nghién ctru cho thy, d6 4m phi hop cua bot dinh dudng thudng tir
3 dén 5% [2, 3, 5]. Tir do, véi nhiét do siy 1a 50°C thi thoi gian sdy
15h 1a phi hop nhét.

Loai oc gai I lacera sit dung trong nghién ciru ndy ¢6 ham
lugng protein 14,46+3,18%, lipid 1a 0,32+0,37 mg/g, vitamin C
0,142+0,061 mg/g, nudc 74,63+6,03%. Ham lugng protein cua
loai dc gai ¢6 xu huéng cao hon cdc loai 6 bc bién khac nhung ham
lugng vitamin C lai thap hon.

Trong quy trinh san xuét bot dinh dudng an lién tir ¢ gai L
lacera, diéu kién pH nu6c ludc phi hop nhét 1a pH=5,5, thoi gian
ludc 1a 5 phut tinh tir khi nude s6i, nhigt do luge 1a 120°C, ty 1¢
nude/thit oc 13 1/1 (w/w). Ham luong protein tinh theo khdi lugng
kho cua thit d¢ sau khi luge & diéu kién nay 1a 64,18+4,23%.

Piéu kién sdy phit hop nhat dé san xuit bot dinh dudng an lién
tir dc gai 1. lacera 14 thit dc sau khi lude dugc sdy véi thoi gian 1a
15h, nhiét do sdy 1a 50°C. O diéu kién sdy nay thit dc sau khi siy
¢6 ham lugng protein 1a 66,07+4,81%, ham lugng vitamin C la
0,66+0,036 mg/g va do 4m 1a 4,28+0,48%.

Két qua khao sat vé diéu kién t6i wu trong qua trinh ludc va sdy
dat duoc trong bai bao nay 1a co s¢ khoa hoc dé tiép tuc nghién
ciru cac ndi dung khac nhu ty 18 phdi tron céc thanh phan phu gia
va gia vi vai thit dc sau khi siy, danh gia chat luong san pham sau
khi thir nghiém ché bién dé hoan thién quy trinh san xut bot dinh
dudng an lién tir ¢ gai.
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Phén Ip va tuyén chon vi khuan chuyén hoa nitrite

fir bun ddy ciia vung nuoi tom hum ¢ vinh Xuan Dai, tinh Phi Yén

Truwong Phuéc Thién Hoang’, P§ Huynh Dan, V4 Tran Quéc Thing, Nguyén Phi Hoa

Trieong Pai hoc Nong Lam TP Ho Chi Minh

Ngay nhén bai 13/5/2021; ngay chuyén phan bién 17/5/2021; ngay nhan phan bién 21/6/2021; ngay chip nhan ding 1/7/2021

Tom tit:

Nghién ctru di thwe hién phén lap va tuyén chon nhém vi khuéin chuyén héa nitrite tir viing day 16ng bé nudi tom
hum tai vinh Xuan Dai, tinh Phi Yén. Tir 21 miu bun lay tir khu vue 11 16ng bé nudi tdom hum da phan 1ap dwoe
16 chiing vi khuin c¢é kha ning chuyén héa nitrite. Sau khi tién hanh khao sat dic diém sinh hoc va kha ning
chuyén hoa nitrite ciia cic ching vi khuin, thu dwgc 10 chiing c6 kha nang chuyén hoa nitrite trén 95% trong thoi
gian 12 72 gio, 10 chiing vi khuén c6 hi¢u suit xir Iy NO,” cao nhit dwgc dinh danh sinh héa bing kit API 20E, API
20NE va phwong phap gidi trinh tu gen viing 16S RNA, tra ctru trén BLAST SEARCH da xac dinh dugc 5 loai l1a
Stenotrophomonas pavanii, Chryseobacterium gleum, Stenotrophomonas maltophilia, Delftia lacustris, Acinetobacter

Jjunii.

Tir khéa: nitrite, nuéi tom hum long bé, vi khuan chuyén hoéa nitrite, vinh Xuan Dai.

Chi sé phin logi: 4.6

Pat van de

Trong nhiing ndm gan day, nganh nudi thiy san 10ng bé
(trong d6 c¢6 nudi tom hum) & nhiéu dia phuong dang phai
d6i mit v6i nhitng kho khin c6 thé dan dén nguy co that bai.
Nguyén nhan chinh 1a do 6 nhiém méi trudng nude ving
nudi, dich bénh va hé théng sinh thai bi pha huy. Dac biét,
& cac dam phéa/vinh c6 hoat dong nudi trong thuy san, nude
luu thong khong thong thoang vao mot sb thoi diém trong
nam. Ngoai ra, cac dam/vinh khong duoc nao vét nén phan
cua sinh vat nuoi, thirc an thtra, xac dong vat thuy sinh, xéac
rong, tdo, cac loai hoa chét sir dung trong qua trinh nudi, cac
loai vi khuan gdy bénh tich tu & day lam cho nudc va bun
day trong dim/vinh ¢6 khuynh huéng 6 nhiém. Céac chét
hiru co tich tu lai & day ddm/vinh bi phan huy ki khi sinh ra
cac san phém nhu: NH,, st’ NO,, NO3'. .. gay hai 9ho tom
ca va cac sinh vat khac song trong dam/vinh. Khi dam/vinh
¢6 hoat dong nudi thuy san bj 6 nhiém s& din dén nhiing
nhom vi sinh vat cé hai cé co hdi phat trién manh, khong
kiém soat dugc va hiu qua la vat nuoi bi bénh. Nitrate 1a san
pham tiép theo cua qué trinh oxy hoa NO, trong chu trinh
chuyén hoa nito, khi ham luong NO,” vuot qua 10 mg/l s€
gdy nén sy phu dudng, anh huong dén nuoi trong thiy san
(Boyd, 1998) [1]. P4 c6 nhitng nghién ciru vi khuin chuyén
hoa nito tir bun day ao nuoi tom thé, st trong nudc cling
nhu trén thé gi6i va tao ra nhitng san phdm sinh hoc hitu
ich cho ao nudi thuy san, tuy nhién viéc tuyén chon nhom

‘Tac gia lién hé: Email: hoangtp@hcmuaf.edu.vn
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vi khuan chuyen héa NO, tir bun ddy ¢ ving nudi tom nudc
man hau nhu rét it dugc nghlen cuu. Xu huong hién nay la
trién khai cac mo hinh nu6i tom him trong bé xi mang nham
kiém soat dugc ngudn nude ciing nhu cac du lugng thude
sir dung trong nudi trong thuy san [2]. Vi vay, viéc nghién
ctru xac dinh céc loai vi sinh vat chuyen héa NO, trong bun
day vang nudi tom hum la hét strc can thiét, nham ng dung
dé san xuét cac ché sinh hoc cho xtr Iy nuéc trong bé nudi
tom hum.
Vat liéu va phuong phap nghién cifu

Vit liéu

Mau bun duge thu tir ddy ctia khu vye 11 10ng nudi tom
hum Vinh Xuan Dai, thi xa Song CAu, tinh Pha Yén tir thang
8/2016 dén thang 7/2017 véi d6 man cua nudc bién dao
dong tir 29-35%o, dinh ky 1 thang/ 1 1an. Cac mau thu gom 6
mau tir 1ong treo ky hiéu lan luot 14 T,T,T,T,T, va TKT
la long treo khong c6 nudi tom hum; 5 mau tu long chim ky
hiéu lan luot 1a C,C,C, C,vaCKT la 16ng chim khong
c6 nuoi tom hum. O mdi vi tr1 dudi long thu khoang 100 g

bun duoc giir lanh bang d4 va chuyén vé phong thi nghiém
bao quan ¢ 4°C.

Phwong phdp phdn ldp va tang sinh vi khuin chuyén
héa NO;

Moi truong nitrite-calcium-carbonate dugc st dung dé
phan 1ap va dinh lugng vi khuan chuyén héa NO, dya trén
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Abstract:

The study had isolated and selected groups of bacteria
that metabolise nitrite from the bottom mud of lobster
cages in Xuan Dai bay, Phu Yen province. Analysis
results from 21 sludge samples taken from 11 cages
of lobster farming area isolated 16 strains of bacteria
capable of nitrite metabolism. After investigating
biological characteristics and nitrite metabolism of
bacteria strains, 10 strains of bacteria were collected
with the ability to metabolise nitrite over 95% in 72
hours. In addition, 10 strains of bacteria with the highest
NO," treatment efficiency, identified by genetic analysis
and looked up on BLAST, defined as Stenotrophomonas
pavanii, Chryseobacterium gleum, Stenotrophomonas
maltophilia, Delftia lacustris, Acinetobacter junii.

Keywords: lobster cage culture, nitrite, nitrite

metabolising bacteria, Xuan Dai bay.
Classification number: 4.6

phuong phap MPN cua Ehrlich (1975) [3].

DPém mét sb vi khuan theo phuong phap MPN: mau bun
duoc pha loang ¢ cac nong do tir 10'-10° véi 3 lan lap, G &
28°C trong 21 ngay. Kiém tra sy ¢6 mat ciia NO,” ¢ cdc ong
nghiém chira dung dich huyén phu vi khuan va do6i chung
am bang thuoc thir Griess-Ilosway. Tra ctru bang MPN ti€u
chuan dé xéac dinh s6 luong vi khuan chuyén hoa NO, trong
1 g mau bun.

Moéi truong Aleem va Alexander (1960) [4] dugc su
dung dé nudi tang sinh vi khuén chuyén hoa NO,.

Ddnh gid khd ning chuyén héa NO; cia cac chiing vi
khudn bang phwong phap trac quang 4500 NO ,-B

Céc chung vi khuan sau khi tuyén chon dwoc nuéi cay

tang sinh trong méi truong TSB dat mat d6 10’ CFU/ml thi
tién hanh cac thi nghiém dénh gia kha nang xir 1y NO, voi
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3 lan lap bang cach hat 1 ml dich khudn (107 CFU/ml) cho
vao cac 6ng falcon chira 50 ml méi trudng dinh luong NO,,
céc ching vi khuan duoc nudi cdy mé qua dém & 30°C, 150
vong/phiit trong 24 gid. Mau duogc thu tai thoi diém 12, 24,
36, 48, 60, 72 gid dé phan tich ham luong NO, theo phuong
phap tric quang 4500 NO,-B [5, 6]. Sau do, cac két qua dinh
lugng NO," s€ dugc dua vé hiéu sudt xir Iy theo cong thirc
sau:

H= “aix 100%

trong d6: H 1a hiéu sudt xtr 1y (%), a 1a ham lugng chat
ban dau (mg/1), b 1a ham luong chit sau khoang thoi gian i
(mg/1).

Dinh danh bang cdc phdn iing sinh héa, kit API 20E,
API 20NE va phdn tich trinh tw gen 16S rRNA

Vi khuan duoc nhuém Gram va quan sat dudi kinh hién
vi & vat kinh 40 X, vét kinh 100 X c6 giot diu. Pdng thoi
xéc dinh hinh dang té bao vi khuan, nhuém bao tir, thuc hién
cac phan tng oxidase, catalase, kiém tra di déng/bét dong,
khao sat nhiét d¢ phat trién, khao st nong d6 mudi vi khuan
¢6 thé phat trién.

Str dung kit API 20E va API 20NE theo huéng dan cua
hang BioMerieux (Phap) [7], doc két qua dya vao bang
hudéng dan va tra phan mém dé xac dinh tén chi/loai cua
vi khuan thir nghiém. Sau d6, cac chung vi khuan duoc giri
phan tich trinh ty gen 16S rRNA v&i cap moi 27F (5'-AGA
GTT TGA TC[A/C] TGG CTC AG-3’) and 515R (5'-TAC
CGC GGC TGC TGG CAC-3') [8] tai Cong ty TNHH dich
vu va thuong mai Nam Khoa (793/58 Tran Xuan Soan, P.
Tan Hung, Q.7, TP H6 Chi Minh).

Phwong phdp xir ly so ligu

S6 lieu dugce xir Iy véi phﬁn mém Microsoft Excel 2010
va phan mém théng ké MSTATC.

£ 2 < 2 ~
Ket qua va thao luan

Két qua khdo sat sw hién dién cia nhom vi khudn
chuyén héa NO,

132 mau bun thu tir vinh Xuan Dai, thi xa Séng Cau,
tinh Phii Yén dugc chuyén vao cac dng nghiém chira moi
truong nitrite-calcium-carbonate, i ¢ 28°C trong 21 ngay,
kiém tra sy hién dién nhém vi khuin chuyén hoa NO, két
qua di chon loc dugc 21 mau bun co hién dién cua nhom
vi khuén c6 kha ning chuyén hoa NO,, trong d6 ¢6 10 mau
bun ¢6 mat s6 MPN ciia vi khuan nho hon 10° MPN/g va 11
mau bun ¢6 mat sé MPN 16n hon 10> MPN/g duoc thé hién
o bang 1.



Bang 1. Chi s6 Most Probable Number (MPN) ciia miu bimn.
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Bing 2. Dic diém khuén lac va nhuém gram ciia 10 chiing vi khuin
¢6 kha niing chuyén héa NO, cao nhit.

K D pha loang B
STT Tén mau Ket qua (MPN/g)
S Kihion
. * Khuanlac Nhugm Gram Mo ta
1 CKT 3 3 1 4,6x10* STT  ching i
2 C 3 3 1 4,6x10°* Mikhin
! o Khudn le ron, 161, iy,
3 C, 3 3 2 1,1x10° mau vang dyc. T¢ bao hinh
4 C 3 1 0 43x10° : que, gram am, khong di dong,
2 X ! G khong sinh béo ti, catalase
5 C, 3 3 0 2,4x10* ‘ 3 (+), phét trién yéu trén moi
6 TKT 2 2 1 2,8x10° : Lt hisel | S
Khuan lac tron, 10i, nhay,
3 g , 101, nhay,
7 T 3 ! ! 7,5x10 e\ i vng duc. T bio hinh
8 T, 3 2 0 9,3x103 ) o S que, gram am, khong di dong,
? : khong sinh bao tu, catalase
3 0ao t,

2 T, 2 2 . Ll (+), phat tién yéu trén moi

10 T, 3 1 0 4,3x10° § trudmg NaCl 3%,

1 T, 3 3 1 4,6x10° > Khuén lac ron, 10i, nhéy,

Vi mau trang duc. Té bao hinh
£ 21 e ; . 2 2 . B que, gram am, khong di dong,
Keét qua bang~1 cho thay, nhém vi khuan chuyer} h6aNO, 3 (2 ‘ Khing i b i, caaase
(NOB) ¢ cac mau bun nam trong khoang 10° dén 1,1x10° ‘ (+), phat trién trén moi truong
LA r x \ 0 1A 1A 1 A \ s 9
(MPN/g) va hau nhu cac mau bun 6 10ng treo va 1ong chim déu E;Cl 3 f’ P

, L. 2 n K XA uan lac tron, 10i, nhay,
c6 mat so vi khuan tir 1 93 MNP/g. Theo nghién cliru vé mat T NN s Wl A
d6 nhéom NOB trong dat ctia mdt so tac gia nhu Degrange o que, gram 4m, khong di dong,

\ . A 2 M ) 4 C/1 } Kkhong sinh bao t, catalase
1 3 bao tu,
va Bardin (1995) [9], quan t'he NOB n.am trong kl.loang 104, ’ : (), pht trién trén moi truong
10%> hodc 10° CFU/g. Ngoai ra, Rennie va Schmidt (1977) NaCl 3 vi 4,5%, phét trién
[10] cho biét mat do cua ching cao hon, tir 10°-10* CFU/g. E;“h °1"h1;fd‘-’lj‘? fh

%oy 7A . X A N x ~ A uan lac tron, 101, nhay,
O Viét Nam, Pham Thi Tuyét Ngan va Nguyén Hiru Higp ‘ iy tring duc, T bdo hyinh
(2010) [11] ciing nghién ctru khdo sat vé bien dong nhom 5 que, gram 4m, khong di dng,
NOB b; h hap MPN t 51 t6 4 tha 4 : khong sinh bao i, catalase

ang phuong phap Tong ao nuo1 tom su tham (+), phét trién trén moi truong
canh va cho thay mirc dao dong tir 5,5 dén 2,6x10° MPN/g. NaCl3%.
Hoat dong cua NOB giam ngay sau khi tiép xtc vdi anh s Khuiin lge tron, 135, nhy,
nang mat troi [12] va NOB trong bun thap 1a do hoat dong AN ‘q’:fe“g;f‘rﬁ g:rlfle; I‘:g"sih[ﬁéo
va sy phat trién cua chung dé bi rc ché bdi cac yéuto moi 6 KT AW i, Kb d g, cataase
treong nhu nong do NH, va pH cao; oxy hoa tan (DO) va (b;r):cll’gé;"‘é“ trén mi trudng
A PN A A \ e . “ gy a .
NO, thap, nhi¢t do thap [13]. Ngoai ra, NOB bi giéi han R
h bi N d6 va thoi gi h.,{ , hi £ 13 4nh =R Khuﬁnylactr(‘)n,l@i,nhéy,
manh béi cuong d6 va thoi gian chiéu sang chu yéu 1a an \ o tring dyc, T4 i bih
sang xanh duong va tim [14]. Trong cac ao nudi thuy san, i\ que, gram 4m, khong di dong,
;g X, re 7 ; N , 7 T A khong sinh bao tu, catalase
NOB dugc xac dinh man cam vdi anh sdng nhiéu hon nhom ! A\ e

. 2 i i . 25 . | N \ (+), phdt trién trén moi truong
vi khuan chuyén héa ammonia (AOB), diéu nay goép phan "1 NaCl 3 va 4,5%, phét trién
lam mat can bang quan thé gitta chiing [15]. K&t qua phan ‘ E;‘“h "I“h“"t 69142“;‘

p . A N . N 4 , = u&n’ ac tron, (‘;i, 3y,
tich chi s0 MPN trong nghién ctru nay cho thay, nhém NOB ‘ it trng Gy, T4 bl hih
tap trung khoang 10°-10° MPN/g tai ving day vinh Xuan ¢ N que, gram am, khong di dong,

‘. . A I A P ;2 5 1 khong sinh bao tu, catalase
bai, l.<ha tuong dong voi céc ng}'lgen ctru khac ¢ tr.ong va (+), phit tien trén moi trudmg
nguoi nuéc. Do do, nghién ctru ti€p tuc phan lap vi khuan : NaCl 3%.
trén moi truong thach dé chon loc nhém NOB. Khudn e ton, 13, iy, i

N , . 2z 2 , : \ trang duc. T bao hinh que,
Phdn lgp nhom vi khudn chuyén héa NO, 9 1) gram im, i ding, Khong sinh
N z n ; A ) , . 2 \ ‘ bao t, catalase (+), phét trién
Nhiing ong nghiém c6 sy hién dién cia nhom vi khuan y trén moi truomg NaCl 3%.
NOB dugc tién hanh phan 1ap trén mai truong thach nitrite- T
. £ , S . 2 : Khuén lac tron, 10i, nhay,
calcium-carbonate, két qua thu dugc 16 chung vi khuan. miu tréng trong. Té bao hinh
A . X p o , \ . \ que, gram am, khong di dong,
Sau}<hl sang loc kha nang chuyen hc;a NQZ C}la i:ac dong 2/1 0 T/ ‘, Kbt sinhbiot,catalise
khuan, chon dugc 10 chung vi khuan cé kha nang chuyén (+), phit trién trén moi truong
NaCl 3%.

héa NO, cao nhat thé hién & bang 2.
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Kha nang xi ly NO, cua cdc chiing vi khudn dugc
tuyén chon

Sau khi chon loc nhom vi khuan c¢é kha ning chuyén
héa NO, cao nhat, tién hanh khdo sat kha nang xu Iy NO,’
cua cac chung vi khuén. Hiéu suat chuyén héa NO, cua 10
chung vi khuan CKT, C/1, C,)2, C/1, C /2, TKT, T , T2,
T,/1, T,/1 nubi cay trong moi tru(mg d1nh luong n1tr1te véi
ham luong NO, duge b sung lac ban dau 1a 0,62 mg/l (mat
do6 vi khuan ban du 1a 10’CFU/ml) sau 12 h khao sat duoc
thé hién trong bang 3.

Bing 3. Hi¢u suit chuyén héa NO, cua 10 chiing vi Khuén.

Bing 4. Két qua phan tng sinh hoa ciia cac chiing vi khuén theo kit
API 20E.

Chiing vi khuén

Phin img sinh ho
Al g SHL A0 KT T, T2 €2 C/l Cp

1

ONPG (B-galactosidase) + + o+ + + +
ADH (arginine dihydrolase) - = = s - -
LDC (lysine decarboxylase) - + - s + -
ODC (ornithine decarboxylase - - - = - -
CIT (citrate) + + 4+ + i n
H2S (hydrogen sunfite) - = = - -

URE (enzyme urease) - c s - - R

TDA (enzyme tryptophan deaminase) - - - -

PR IND (indole test ; - . -
Ching  iéu subtchuyén héa NO; (%) (indole test)
STT g; VP (voges-proskauer) - - . - - -
L Uk 36h 8h 60 2h GEL (enzyme gelatinase) 1 + o+ + + +
I CKT 16904001 34264001 6487003 897752008 94,56%:0,02  96,62%:0,01 GLU (Ién men glucose) - - - . : =
MAN (D-manose) - - - o - -
200G/l 9804008  3464U046 6495116 87065114 96.86%:0,67  97.9940,58 S
: INO (inositol) - = = = - R
300 1553058 4674027 61904058 87944057 96165057  96,16%:038 SOR (sorbitol) 2 - . -
40/l 95006 19964057 5664057 831062046 9076058 9531%:0,60 RHA(thamnose) - - - - o
SAC (sucrose) - = = = - -
5OCR 1205069 2654057 60344066 SSOTEOS3  9LESHST 95,1505 MEL (melibiose) . o _ o
6 TKT 2773057 3558115 7486%0.57 8919048 03,58°L0.81 95737058 AMY (amygdalin) : = e 2 -
ARA (arabi ; - . .
70T, 13142048 2559021 56254057 $2,07038 9290027 9505:40,60 (arabinose)
OX (oxidase test) - + - = + -
8 TR D908 64864057 B0THLIT 9AT6H0S8 97524023 98214046 Ghi chit: (+): duwong tinh; (-): am tinh.
9 T 31974006 36,5740,06  81,1920,05 94304035  96,600,57  97,290,23 Bang 5. Két qua phan ing sinh héa ciia cac ching vi khuén theo kit
0 T/l 17965038 52524006 76170:046 91410009 9391%0,57  96,18%£0,17 API 20NE.

Két qua & ‘bang 3 cho thay kha ning chuyen ho6aNO, cua
nhém vi khuén bat dau ting cao sau 36 h. O thoi diém 72 h,
hiéu suat xir 1y ctia cac chung vi khuan déu ting 1én va dat
trén 95%, trong do chung vi khuan T,/2 ¢6 hig¢u sut xir Iy
cao nhit (98,21%). Piéu nay cho thay cac ching vi khuan da
thich nghi va dang hoat dong manh. Két qua twong tu ciing
duoc tim thay ¢ nghién ctru cua nhom tac gia Nguyen Thi
Phi Oanh (2019) [16] cho rang nhém vi khuan chuyén hoa
NO, duoc phan 14p tai ao tom thé chan trang & Bac Liéu cho
hleu suét xir 1y NO, 12 97,2% trong thoi gian 3 ngay. Do do,
dé danh gia dugc th(n diém xu ly NO,” cho manh nhat cua
ting dong vi khuan can phai tién hanh khao sat tai cac mdc
thoi gian lién tiép nhau. Két qua dinh luong NO, thiy, kha
nang xur Iy NO, cua mdi ching vi khuan tai cac thoi diém
khac nhau 1a ¢6 sy khac biét va tuy thugc vao moi truong,
chung vi sinh vat. Do vay, 10 ching vi khuan c6 kha ning
chuyén hoa NO, cao nhat (v6i hiéu suét trén 95%) duogc
lya chon (CKT, C J/1,C/2,C/1,CJ2, TKT, T, T,/2, T/1,
T,/1) dé tién hanh d1nh danh smh hoa va sinh hoc phan tur.

Dinh danh vi khudn bang cdc phan teng sinh héa va kit
chuan dodan API 20E, API 20NE

Sau khi chon loc dugc 10 chung vi khuén c6 kha nang
xu ly NO,” trén 95% trong thot gian 72 h, tién hanh cho thir
nghiém smh hoa cac chung vi khuén bang kit API, két qua
duoc thé hién & bang 4 va bang 5.
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Chiing vi khu4n

T/1 T/1 CKT Ccy1
NO, (khtr nitrate) ¥ - ¥ i
TRP (phan ung indole) - = + +

Phan rng sinh héa

GLU (lén men glucose) - = = -
ADH (arginine dihydrolase) - - - -
URE (urease) - =
ESC (esculin) - -
GEL (gelatinase) - -
PNG (B-galactosidase) - =

GLU - assim (dng hoa glucose) - - - -
ARA (arabinose) - - - -
MNE (mannose) - - - -
MAN (D-mannitol) i - - -
NAG (N-acetyl glucosamine) - = = =
MAL (D-maltose) - - - -
GNT (gluconate) - - - -
CAP (capric acid) - 4 - -
ADI (adipic acid)
MLT (malic acid)
CIT (citrate)
PAC (phenyl acetic acid)
OX (oxidase)

Ghi chu: (+): duong tinh; (-): &m tinh.

+ o+ o+ o+
0
0
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Két qua bang 4 cho thiy, ca 4 chung vi khuan TKT, T2,
C,2, C/2 duong tinh v6i citrate, B-galactosidase, thuy phan
gelatln tra trén phan mém API 20E V5.0 thi 4 ching vi khuan
ndy ¢6 do twong dong voi chung vi khuan Stenotrophomonas
maltophilia 1a 96,7%. Hai ching vi khuan T, C/1 duong tinh
voi  P-galactosidase, lysine decarboxylase, mtrate enzyme
tryptophan deaminase, oxidase, thiy phin gelatin, tra phan
mém API 20E V5.0 cho thdy 2 chung vi khuan nay co do tuong
ddng 99,7% vé6i ching vi khuan Stenotrophomonas maltophilia.

Bang 5 cho théy, 2 ching vi khuan CKT va C,/1 duong tinh v6i
phan umg khu nitrate, phan mg indole, urease, esculine, thuy phén
gelatin, B-galactosidase, oxidase. Tra phin mém API 20NE V8.0
thiy rang 2 chung vi khuan nay c6 d6 twong dong 99,8% véi chiing
vi khuan Chryseobacterium indologenes.

Tai bang 5, hiu hét cac phan tng sinh héa cta ching vi khuin
T,/1 duong tinh v6i phan (mg khir nitrate, phan (mg oxidase, st
dung co chat mannitol, malic acid, citric acid, phenyl acetic acid,
tra phan mém API 20NE V8.0 cho thdy chung vi khuan nay c6 do
tuong dbng 72,5% véi ching vi khudn Delftia acidovorans. Chung
vi khun T J1 déu a am tinh, chi duong tinh voi phan umg citric acid,
capric a01d Phan mém API 20NE V8.0 cho thay, ching vi khuan
nay c6 do tuong dong 90,9% véi ching vi khuan Acinetobacter
Junii/johnsonii.

Céc chung vi khudn trude khi dinh danh bang b kit API s&
dugc nhudm gram va thyc hién cac phan ung nhu oxidase va
catalase. Theo hudng din cua nha san xuét bé kit API [7] thi nhom
vi khuan gram 4m va oxidase 4m tinh thi st dung b kit API 20E,
tuy nhién trong qua trinh thtr nghiém kit API 20E, chung T /1 chi
cho két qua chi Acinetobacter; do d6 tién hanh thir nghiém tren kit
API 20NE dé xac dinh loai. Tuong ty, cac chung vi khuan gram
am va oxidase duong tinh dugc thir nghiém trén b kit API 20 NE,
chung T1 va C/1 cling cho két qua 1a chi Stenotrophomonas, do
d6 tiép tuc tién hanh thir nghiém trén kit API 20E dé xé4c dinh loai.
Hai chi vi khuin Stenotrophomonas va Acinetobacter ¢6 thé ding
ca 2 loai kit APT 20E, API 20NE.

Dinh danh vi khudn bing phén tich trinh ty gen 16S rRNA

Sau khi thyc hién phan Gng sinh hoa, tién hanh dinh
danh 10 ching vi khuan c6 hiéu suat chuyén héa NO, cao
nhét (trén 95%) bang phuong phap giai trinh tu gen ving
16S rDNA, két qua duogc thé hién & bang 6 va hinh 1.

Bing 6. Két qua dinh danh céc chiing vi khuén.

STT Chiing vi khuén Tén khoa hoc P twong dong
1 CKT Chryseobacterium gleum 99%
2 C/1 Chryseobacterium gleum 100%
3 C2 Stenotrophomonas pavanii 100%
4 C/ Stenotrophomonas maltophilia 100%
5 C,/2 Stenotrophomonas pavanii 100%
6 TKT Stenotrophomonas pavanii 99%
7 T, Stenotrophomonas maltophilia 99%
8 T2 Stenotrophomonas pavanii 100%
9 T/1 Delftia lacustris 99%
10 T/1 Acinetobacter junii 99%
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Khoa hoc Néng nghiép n——

C/2 Ste » P

/1 S ot

T1 Stenotr » b
Cy/2 Ste » p

TKT Stenotroph P

T2/2 Dk

T3/1 Delftia lacustris

— Tyl Aci

bacter junii

| CKT Chryseobacterium gleum

| C2/1 Chryseobacterium gleum

0,150 0,100 0,050 0,000

Hinh 1. Céy phit sinh loi cac chiing vi khuin chuyén héa nitrite.

Cay phat sinh loai ¢ hinh 1 v€ theo phuong phap
UPGMA (Unweighted PairGroup Method with Arithmetical
Averages) bang phan mém MEGA 7.2 thé hién khi ¢ ving
doan gen dugc giai trinh ty hau nhu khong phat sinh
loai c6 ho hang gén‘ voi cac loai da duoc dinh danh, chi
riéng ching vi khuin Stenotrophomonas maltophilia va
Stenotrophomonas pavanii ¢6 d6 twong dong 100% va két
qua sinh héa trén kit API cho thay ca 6 ching vi khuin déu
la Stenotrophomonas maltophilia, tuy nhién khi thuc hién
nuoi cac ching vi khuén trén méi truong c¢o sy hién hién
ciia mubi NaCl 4,5% va i vi khuan ¢ nhiét do 42°C thi hai
ching vi khuan C /1 vaT moc trén mdi trudong thach dia,
con4 chung vi khuan TKT T,2,C/2,C,/2,khong thiy moc
trén moi truong. Tham khao ket qua nghlen clru cua tac gia
Guzik Urszula va cs (2009) [17], Patricia L. Ramos va cs
(2011) [18] ¢6 thé nhan dinh chung vi khuin C J1vaT, la
Stenotrophomonas maltophilia va cac ching vi khuan TKT
T2, C,2, C /2 1a Stenotrophomonas pavanii.

Dua vao két qua giai trinh tu gen 16S rRNA, c6 thé nhan
dinh chung vi khuan CKT va C,/1 1a Chryseobacterium
gleum, ching T./1 1a Delfiia lacustris, chung ky hiu T /1 1a
Acinetobacter junii.

Theo tac gia Pham Thi Tuyét Ngan va cs (2011) [6],
Nitrosomonas nitrosa va Nitrobacter winogradskyi 13 2 loai
vi khuan nitrite hoa hién dién trong ao nudi tom st tham
canh, phu hop véi nghién ctiu cia cac tac gia khac 1a nhom
vi khuén NO, bao gdm 5 giéng khac nhau: Nitrosomonas,
Nitrosococcus, Nitrosobrio, Nitrozolobus va Nitrosospira
[19-21]. Tuy nhién, theo két qua dinh danh sinh hoc
phén tir trong nghién ctiu nay da xac dinh dugc cac loai
vi khuan Stenotrophomonas pavanii, Chryseobacterium
gleum, Stenotrophomonas maltophilia, Delftia lacustris,
Acinetobacter junii 14 cac dong chuyén hoa NO, trong moi
truong nudc man dugce phan 1ap tir bun day ¢ vinh Xuéan Pai,
tinh Phu Yén. Nguyén nhan cua két qua trén c6 thé 1a do do
mén cua nude bién va thirc an twoi cho tom hum lam anh
huong dén hé vi sinh vat chuyén hoa NO, trong nudc mén
vanhom vi khuén duoc phan lap, dinh danh ¢6 két qua khac
v6i mot s6 nghién ctru phan 1ap vi khuan chuyén hoa NO,
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trong ao tom thé chan trang hay tom su. Hién nay, nhiing
nghién ctru vé nhom vi sinh vat chuyén hoa NO, trong
bun nudi tém him con rat han che cac loai vi khuan dugc
xac dinh trong nghién ctru nay Van chua duge d& cap dén
vige chuyen héa NO, trong nudi trong thiy san, tuy nhién

¢6 mot sO nghién cu’u trén thé giéi da minh chimg vi khuan
Acinetobacter sp. c¢6 kha ning chuyén hoa NO, trong bun
cua nudc thai xu 1y thuc vat [22], chung vi khuan Delftia
lacustris c¢6 kha nang phan huy chit peptidoglycan trong tur
nhién [23], chung vi khuén Stenotrophomonas maltophilia
¢6 kha ning st dung cac hop chit thom [17], chung vi khuan
Stenotrophomonas pavanii phan lap tir than ciia mot gidng
mia & Brazil c6 kha ning c6 dinh nito [18], chung vi khuan
Chryseobacterium gleum phan hity ddu mo tai cac ving dat
nhiém xing dau [24]. Trong cac ching vi khuan dwoc dinh
danh thi chung vi khuén Stenotrophomonas maltophilia co
kha nang xtr Iy cac hop chit chira nito nhu ammonia, NO,
nhung day ciing 1a mot chung vi khuan gay nhlem khuan co
hoi cho con nguoi tai cac bénh vién. Vi vay can dic biét luu
¥ va co bién phap kiém so4t khi tién hanh st dung ching vi
khuén nay trong cac nghién ciru sau.

Da phan lap, tuyén chon va dinh danh duoc 5 ching vi
khuan c6 kha ning chuyén hoa NO, ¢ vung bun day long
bé nuodi tom hum vinh Xuan Dai, Pha Yén. Do 1a cac loai vi
khuan nhu Stenotrophomonas pavanii, Chryseobacterium
gleum, Stenotrophomonas maltophilia, Delftia lacustris,
Acinetobacter junii. Trong do6, chung Stenotrophomonas
pavanii ¢6 kha ning chuyén héa NO,- cao nhit trong thoi
gian 72 h véi hi¢u suat 98,21%, ké dén 1a ching vi khuén
Chryseobacterium gleum, Delftia lacustris c6 kha nang
chuyén hoa NO, v6i hi¢u suat 97,99% va 97, 29%. Co thé
ung dung cac chung vi khudn nay vao san xuit ché pham
sinh hoc tng dung xur Iy NO,” trong nu6i trong thiy san.

LO1 CAM ON

Nghién ctru dugc hoan thanh 1a mot phﬁnrkét qua nghién
cuu cua dé tai doc l1ap cap nha nuéc ma s6 DPTDL.CNN-
60/15. Nhom tac gid xin tran trong cdm on.
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Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau clia bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hop v6i ndi dung bai bao.
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Nam xu&t ban: ndm xu4t ban cda tai liéu dugc tham khao, trich dan.
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tham khdo nay can dudc danh dau a, b.. sau nam xuét ban (vi du: 1986a).

Né&u c6 mot s6 tai lieu tham khao trong cung 1 bai bao dudc trich dan c6 s6 trang khac nhau thi can trich
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. Xa hoi hoc

. Phéap luat

. Khoa hoc chinh tri

. Dia ly kinh t& va xa hoi

. Théng tin dai ching va truyén thong

Lich st va khao c8 hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao diic va ton giao
. Nghién ctiu vé khu vuc va quéc té
. Céc linh vic khac cla khoa hoc x&

hdi va nhan van
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Pic diém xét nghiém dong mau thwong quy va ROTEM & bénh nhan
da chén thwong tai théi diém nhép vién.

Trin Thi Hang, Trinh Thi Thu Hién, Nguyén Vin Chinh, Poan An Son, Ha
Vin Phi, Tran Thi Thanh Huyén, Duong Cong Nguyén

Pic diém 1am sang, cAn 1Am sang va tinh trang di ciin cia ung thw
tuyén giap thé nang.
Nguyén Xuan Hau, Nguyén Thi Phuong Anh, L& Vin Quing

Phat hién dot bién gen RBI trén miu md u nguyén bao vong mac tai
mién Bic Viét Nam nam 2020.

L& Thi Phuong, Pao Nguyén Ha Linh, Nguyén Minh Ngoc, Tran Huy
Thinh, Tran Van Khanh

Sang loc cac hop chat twong tw nucleotide va nucleoside irc ché enzym
RNA-dependent RNA polymerase ciia SARS-CoV-2 bang phwong
phiap docking phén ti nhiam diéu tri bénh COVID-19.

Ta Thi Thu Hing, Nguyén Béo Kim, I.& Pang Huy, Bui Thanh Ting

Panh gia chit Iwong phoi cac giai doan khi nudi ciy trong moi trwong
nong dé oxy thap.

Nguyén Linh Chi, Ngé Thi Tuong Chau, Nguyén Dinh To, Nguyén Ngoc
Diép

Nghién ciru hoat tinh khang Escherichia coli sinh enzyme B-lactamase
phd rong (ESBL) ciia chiing xa khuin Streptomyces sp. SS473 phén 1ap
tir thue vat.

Nguyén Trung Hiéu, Nguyén Phudc Pat, Nguyén Thi Ngoc Quyén, Tran
L& Triic Ha, Quan Qubc Pang, Nguyén Hoang Chuong

Panh gia kha ning sit dung Des-y carboxy prothrombin huyét thanh
trong chin doan ung thw biéu mé té bao gan.

Nguyén Ding Quén, Nguyén Thi Thanh Thao, Pham Nguyén Thanh Thuy,
L& Thi Thuy Hing, Tran Céng Duy Long, Pinh Minh Hiép

Vin chuyén thuéc qua da bing ky thuat dién di ion: wu, nhwoc diém va
phat hi€én méi tir nhitng nghién ciru.
Nguyén Thi Hong Dtc, VS Quéc Anh

Pic diém hé nAm ndi cong sinh ré ciy ho tiéu (Piper nigrum L.) & mot
s6 tinh phia Nam.
Nguyén Vil Phong, Vii Trung Nguyén, Tran Kién, Ha Thi Trac Mai

Cac phwong phap chin doan bénh virus trén ca chua (Solanum
Iycopersicum).
Vii TuAn Nam, Chu Pirc Ha, 1¢é Tién Diing

Nghién ciru mét s6 yéu t6 anh hwang trong qua trinh san xuat bot dinh
dudng an lién tir ¢ gai Indothais lacera (Born, 1778).

L& Dodn Diing, Pang Thi Yén, Vii Thi Huong, Nguyén Thi Hong Ngoc,
Phan Thi Thity Duong, Pham Bao Huyén Linh, Quach T M¥

Phén 1ap va tuyén chon vi khuin chuyén héa nitrite tir bin day ciia
ving nuéi tom hum ¢ vinh Xuan Pai, tinh Phua Yén.

Treong Phuée Thién Hoang, P& Huynh Dan, V& Tran Qudc Thing,
Nguyén Phi Hoa
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Characteristics of routine coagulation testing and thromboelastometry
in polytrauma patients at admission.

Thi Hang Tran, Thi Thu Hien Trinh, Van Chinh Nguyen, An Son Doan,
Van Phu Ha, Thi Thanh Huyen Tran, Cong Nguyen Duong

Clinicopathological and metastasis status of follicular thyroid cancer.
Xuan Hau Nguyen, Thi Phuong Anh Nguyen, Van Quang Le

Detecting RB1 gene mutations in retinoblastoma tumour of patients
in Northern Vietnam in 2020.

Thi Phuong Le, Nguyen Ha Linh Dao, Minh Ngoc Nguyen, Huy Thinh
Tran, Van Khanh Tran

Screening nucleotide and nucleoside analogues as potential inhibitors
of SARS-CoV-2 RNA-dependent RNA polymerase by the molecular
docking method for the treatment of COVID-19.

Thi Thu Hang Ta, Bao Kim Nguyen, Dang Huy Le, Thanh Tung Bui

Evaluation of the quality of embryo based on morphology cultured at
low oxygen concentration.

Linh Chi Nguyen, Thi Tuong Chau Ngo, Dinh Tao Nguyen, Ngoc Diep
Nguyen

Study of antibacterial activity of Streptomyces sp. SS473 isolated from
plants against ESBL-producing Escherichia coli.

Trung Hieu Nguyen, Phuoc Dat Nguyen, Thi Ngoc Quyen Nguyen, Le
Truc Ha Tran, Quoc Dang Quan, Hoang Chuong Nguyen

Evaluating the diagnostic value of serum Des-y carboxy prothrombin
in the detection of hepatocellular carcinoma.

Dang Quan Nguyen, Thi Thanh Thao Nguyen, Nguyen Thanh Thuy
Pham, Thi Thuy Hang Le, Cong Duy Long Tran, Minh Hiep Dinh

Enhancement of drug delivery across the skin barrier using
iontophoresis technique: pros, cons, and novel findings from
representative studies.

Thi Hong Duc Nguyen, Quoc Anh Vo

Characterisation of arbuscular mycorrhizal fungi community on
black pepper (Piper nigrum L.) in Northern.
Vu Phong Nguyen, Trung Nguyen Vu, Kien Tran, Thi Truc Mai Ha

Molecular methods for detection of viral diseases in tomato (Solanum
lycopersicum).
Tuan Nam Vu, Duc Ha Chu, Tien Dung Le

Study of some affecting factors in the production of instant
nutritional powder from sea snail Indothais lacera (Born, 1778).
Doan Dung Le, Thi Yen Dang, Thi Huong Vu, Thi Hong Ngoc Nguyen,
Thi Thuy Duong Phan, Bao Huyen Linh Pham, Tu My Quach

Isolation and selection of nitrite metabolising bacteria from the
bottom mud of lobster culture area in Xuan Dai bay, Phu Yen
province.

Phuoc Thien Hoang Truong, Huynh Dan Do, Tran Quoc Thang Vo, Phu
Hoa Nguyen
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