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Pic diém dt bién EGFR phat hién trong huyét twong
¢’ bénh nhan ung thw ph01 khong té bao nhé
diéu tri tai Bénh vién Bach Mai niim 2017-2018

Pham CAm Phwong', Nguyén Thuin Loi', Nguyén Hiru Thing?, L& Thi Luyén?*
"Trung tam Y hoc hat nhdn va Ung bu"o’u Bénh vién Bach Mai
’Khoa Y - Duoc, Pai hoc Quoc gia Ha Noi

Ngay nhédn bai 8/5/2019; ngay giti phan bién 10/5/2019; ngay nhan phan bién 11/6/2019; ngay chip nhan dang 18/6/2019

Tom tit:

Xét nghiém dot bién thu thé yéu té ting truwong biéu bi (epidermal growth factor receptor - EGFR) huyét twong
trong ung thu phdi khong té bao nhé (UTPKTBN) gin diy dwoc sir dung rong rii nhim danh gii kha ning thich
hop sir dung thudc trc ché EGFR tyrosine kinase (TKIs) va theo di dap tng diéu tri. Muc tiéu ciia nghién ciru nay
nhim mé ta tinh trang dot bién EGFR phat hién 6 miu huyét twong va phan tich mdt s yéu t6 lién quan. Phuwong
phap nghién ciru: phat hién dot bién EGFR bang k§y thuit real-time PCR & 136 miu huyét twong ciia bénh nhan
UTPKTBN tai Bénh vién Bach Mai nim 2017-2018. Két qué nghién ciru: 56/136 miu (41,2%) c¢6 dot bién EGFR;
dot bién T790M chiém 24% trong tong s6 75 dot bién dwec phat hién; ty 1¢ dot bién EGFR huyét twong & nir cao
hon & nam (p=0,045), cao hon & nhém ngudi khong hit thude 14 so véi nhém ngudi hit thude 14 (p=0,027), nhém
thudc giai doan IV cao hon cac giai doan con lai (p=0,003); ty 1& dot bién T790M & nhom da hoic dang diéu tri TKIs
cao hon nhém chuwa tirng diéu tri TKIs (p=0,001). Két ludn: xét nghiém dét bién EGFR huyét twong c6 gia tri trong
phat hién dgt bién EGFR va dot bién khang thudc T790M; ngoai ra, xét nghi¢ém EGFR huyét twong ciing giup theo
doi tién trién ciia bénh.

Tir khod: ctDNA, djt bién gen EGFR, ung thu phéi khong té bao nhé.

Chi s6 phén loai: 3.1

ctDNA (circulating tumor DNA) ¢6 trong huyét twong bénh nhan
UTPKTBN c6 nhiéu uu diém vuot trdi [4, 5], cho phép bénh nhan
c6 thém co hoi dé lam xét nghiém chan doén, dong thoi c6 thé lam
xét nghiém Iap lai nhiéu lan dé theo doi diéu trj ma khong can can
thiép sau nhu sinh thiét. Bén canh d6, phuong phap nay kha don
gian, dé thyc hién, giam duoc chi phi v thoi gian cho bénh nhén,

Ung thu phdi 1a nguyén nhan gy tir vong hang dau tai Viét
Nam va nhiéu nudc trén thé gi6i. Dya vao m6 bénh hoc, co toi
85% cac truong hop ung thu ph01 nguyén phat la UTPKTBN [1 1].
Hién nay, c6 nhiéu phuong phdp diéu tri ung thu phdi nhu phau
thuat, hod tri, xa tri, diéu trj dich; trong do nhidu nghién clru da

chimg minh céc thude TKIs ¢6 thé gitip tri hodn bénh tién trién va
cai thién chat lugng song tot hon so véi hod tri & nhiing bénh nhan
6 dot bien thy the yeu to tang trudng bicu bi [1].

EGEFR 1a mot yéu t anh huong dén sy phat trién ctia ung thu,
trong d6 c6 ung thu phoi, dwge Carpenter va cong sw nghién ciru
phat hién vao nim 1978 [2]. Dot bién trén ving tyrosine kinase
cua EGFR 14 rét quan trong d6i voi viée xac dinh do nhay thude
TKIs. Hién nay, ki thuat giai trinh tw chudi DNA dya trén mau mo
ung thu dugc xem 14 tiéu chuan vang trong phat hién dot bién gen
EGFR. Tuy nhién, phuong phap xét nghiém dot bién EGFR trén
mau mo trong mot s6 truong hop khong kha thi: khong du diéu
kién cho phép sinh thiét, hodic mau sinh thiét qua nho khong du dé
giai trinh ty gen, hodc cén kiém tra lai bang mau huyét twong khi
tin higu dot bién thap [3-5].

Phuong phap phat hién dot bién gen EGFR bang cach sir dung

"Tac gia lién hé: Email: luyenle66(@gmail.com
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khong gay bién chimg [6].

Nhu Vay, viéc phan tich, danh gia tinh trang dot bién EGFR
mau huyét {fuong rat can thiét, gilp cdc bic si lam sang trong viée
diéu tri nhdm kéo dai thoi gian sOng va nang cao chat luong song
cia bénh nhan. Myc tiéu cia nghién ctru nay nhidm mé ta duoc tinh
trang dot b1en gen. EGFR phit hién & miu huyét twong va phan tich
duoc mot s6 yéu th lién quan trén bénh nhan UTPKTBN diéu trj tai
Bénh vién Bach Mai nam 2017-2018.

Doi twong va phuong phap nghién ciiu
Déi twong nghién cieu

Doi twong trong nghién ciru nay gom 136 bénh nhan dwgc chan
doan UTPKTBN c6 chi dinh xét nghiém dot bién gen EGFR huyét
tuong, diéu tri tai Trung tdm Y hoc hat nhan va Ung budu, Bénh
vién Bach Mai tir thang 5/2017 dén thang 8/2018 dap tmg cac tiéu
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Characteristics of EGFR
mutations in plasma samples
from non-small cell lung cancer
patients at Bach Mai Hospital
during 2017-2018
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The Nuclear Medicine and Oncology Center, Bach Mai Hospital
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Abstract:

EGFR mutation plasma analysis on non-small cell lung
cancer (NSCLC) has recently been widely used to assess the
suitability of targeted therapy by TKIs and follow treatment
responses. This study aims to describe EGFR mutation status
detected in plasma samples and analyse some related factors.
The study was conducted by detecting EGFR mutations
using real-time PCR technique in 136 plasma samples of
NSCLC patients at Bach Mai Hospital during 2017-2018.
Results: EGFR mutations were detected in 56/136 (41.2%)
plasma samples; the T790M mutation accounted for 24%
of 75 mutations detected; the rate of EGFR mutations,
respectively, in females was higher than in males (p=0.045),
in non-smokers was higher than in smokers (p=0.027), and in
the stage IV group was higher than in other stages (p=0.003);
the T790M mutation ratio in treated patients with TKIs
was more common than in non-treated patients (p=0.001).
Conclusions: EGFR mutation plasma analysis is valuable
in the detection of EGFR mutations, especially T790M
mutations; in addition, EGFR mutation plasma tests help to
monitor the disease progression.

Keywords: ctDNA, EGFR mutations, non-small cell lung
cancer.

Classification number: 3.1

chuén chon lua va tiéu chuén loai trir.
Tiéu chudn chon lya:
- Bénh nhén d3 duoc chan doan xac dinh UTPKTBN duya vao
két qua mo bénh hoc.
- Bénh nhén co ddy @i hd so bénh an bao gdm thong tin hanh
chinh, két qua mo6 bénh hoc, giai doan bénh.
- Bénh nhan dugc chi dinh xét nghiém EGFR huyét twong.
Tiéu chudn logi trie: khong xac dinh dugc dot bién EGFR
huyét twong do chat lugng mau kém.
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Phuwong phdp nghién ciru

Thiét ké nghién citu: nghién ctru dugc tién hanh theo phuong
phap mo ta hoi ciru.

Mau nghién ciru: dugc chon theo phuong phap chon miu
thuan tién.

Cdc bién s6, chi s6 trong nghién ciru: thong tin chung ctia doi
twong nghién ctru (tudi, gidi, dia chi, tién st hut thudc 14, tién sir
diéu tri thude dich, két qua xét ‘nghiém m6 bénh hoc, giai doan
bénh); két qua xét nghiém dot bién gen EGFR huyét twong (c6 hay
khong c6 dot bién, loai dot bién, vi tri dot bién).

K7 thudt tach chiét DNA: 5 ml mau mau dugc thu thap trong
ong EDTA, sau d6 ly tim & 4000xg trong 10 phut dé tach huyét
tuong ra khoi mau, khoang 2 ml huyét tuong dugc thu thap sé
str dung dé tach ctDNA bang b¢ kit cobas® Sample Preparation
(Roche - M¥).

Phat hién, phan tich két qua dot bién EGFR huyét tiong bang
ky thugdt real-time PCR: nghién ctru sit dung bo kit Cobas® EGFR
mutation Test v2 (Roche - M§) dé phat hién va phan tich dot bién
EGFR trong mau huyét trong.

Phdn tich théng ké: s6 liéu dugc thu thap, nhap va ma hoa bfing
phan mém Excel 2010. Dit lidu dugc phan tich bang phin mém
SPSS 20.0 véi cac test thong ké y hoc, céc yéu td lién quan dén dot
bién gen EGFR c6 y nghia khi gia trj p<0,05.

Két qua nghién ciiu

Tu thang 5/2017 dén thang 8/2018, ching t6i chon dugc 136
bénh nhan du tiéu chuan vao nghién cttu va thu nhan duge 136
mau huyét twong.

Dic diém lim sang - gidi phdu bénh ciia nhom bénh nhin
nghién ciru (bang 1)

Bang 1. Pac diém lam sang - giai phiu bénh cia nhém bénh
nhan nghién ciu.

Pic diém S lwong Ty 18 %)
Nam 77 56,6
Gidi tinh
N 59 434
. <60 47 34,6
Nhom tuoi
>60 89 65,4
. . Chua tirng 77 56,6
Tién su hut thuoc la
ba hoac dang hut 59 43,4
. . Chua ting 48 353
Tién sur dieu tri TKIs
ba hoac dang 88 64,7
Ung thu biéu mo tuyén 131 96,3
Mo bénh hoc -
Ung thu biéu mo vay 5 3,7
1 2 1,5
11 2 1,5
Giai doan
111 21 15,4
v 111 81,6
2



Ty 1¢ nam/ni trong nghién ctru khoang 1,3/1; ty 1¢ nhom
chua timg hat thude 14 cao hon nhom hut thude 14 (bao gdm
ca hut thu dong), da hodc dang diéu tri TKIs cao hon nhém
chua timg diéu tri.

Ung thu biéu m6 tuyén chiém da s6 vai ty 1¢ 96,3%, con
lai 1a ung thu biéu mo vay - 3,7%; nhom bénh nhan ¢ giai
doan IV la chu yéu - 81,6%; giai doan III chiém 15,4%, con
lai giai doan II va I - cung chiém 1,5%.

Dic diém dpt bién EGFR méu huyét twong

Trong 136 bénh nhan nghién ctru, 56/136 bénh nhan
mang dot bién gen EGFR mau huyét tuong (41,2%); 19
bénh nhan mang 2 dot bién (14,0%). Phan bo cac loai dot
bién dugc trinh bay ¢ hinh 1.

45 Tarav
40 +
35
30 +
25 +

Xoa doan L858R trén T790M trén G719X trén S7681trén L861Q trén

trén exon 19 exon 21 exon 20 exon 18 exon 20 exon 21

Hinh 1. Phan b cac dgt bién trén exon 18-21 clia gen EGFR.

Trong 75 dot bién dugc phét hién, dot bién xoa doan trén
exon 19 va dot bien L85 SR trén exon 21 chiém ty 1¢ cao nhat,
dang cht y 1a ty 1€ dot bién T790M kha cao (24%).

Mt s6 yéu 16 lién quan giita djt bién EGFR huyét twong,
dot bien T790M vai dic diem lam sang (bang 2)

Bang 2. Mdi lién quan giiia dot bién EGFR huyét tuong, dot bién
T790M véi lam sang.

i EGFR (+) T790M (+)
Diic diém N
n % P n % P
<60 717 362 485
Nhém tudi 0389 0237
>60 89 39 438 4157
Nam 72 B8 9 117
Gidi tinh 0,045 0,543
Nit 5930 508 9 153
s oo Chuating 7738 494 10 130
z’e’is’l‘,”’” 0,027 0922
thuoc ld Pihojcdang 59 18 305 § 136
Tibnsididy  Chuating 48 6 125 0 00
: <0,001 0,001
trj TKs Dihojcdang 88 50 568 18 205

Ty 1& dot bién EGFR huyét twong ¢ nir cao hon nam
(p=0,045), ty 1¢ dot bién EGFR ¢ ngudi chua timg hut thudc 14
cao hon ngudi da hodc dang hut (p=0,027), ty 1& dot bién EGFR
& ngudi da hodc dang diéu trj dich cao hon nguoi chua timg
diéu trj dich (p<0,001).
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Ty 1¢ dot bién T790M ¢ ngudi da hodc dang diéu trj TKIs
cao hon so véi nguoi chua tung diéu tri bang TKIs (p=0,001).

Mt $6 yéu 16 lién quan gitra dot bién EGFR huyét tuwong,
dot bien T790M voi mé bénh hoc - giai doan bénh (bang 3)
Bang 3. Mgt so yéu t6 lién quan giita dot bién EGFR huyét tuong,
dot bién T790M véi mé bénh hoc - giai doan bénh.

EGFR (+) T790M (+)
Dic diém N
n % P n % P
- gryli;h“ bomo 1y 56 ap 18137
Zfl‘zb'e"h — 0,057 0374
: Ungthubita sy gy 0 00
mo vay
I 20 0 0 00
I 20 0 0 00
Giai dogn 0,003 0,505
it a2 95 148
v 54 486 17153

Tét ca nhimg bénh nhan c6 dot bién EGFR huyét twong déu
nim trong nhém ung thu biéu mo tuyén (42,7%); ty 1¢ bénh nhan
dot bién EGFR ¢ giai doan IV chiém ty 1€ cao hon giai doan III
(48,6% so0 v6i 9,5%), trong khi khong c6 bénh nhan dot bién gen
0 giai doan I, IL.

Dot bién T790M ciing chi gip 6 nhém ung thu biéu mo tuyén
(13,7%); ty 1€ dot bién T790M & nhém bénh nhéan giai doan IV
(15,3%) cao hon céc giai doan khac nhung sy khac biét vé ty 1€
chua ¢6 y nghia thong ké (p=0,374 va p=0,505).

Dic diém lim sang - gidi phdu bénh ciia doi twgng nghién
cuu

Trong 136 bénh nhan dugc nghién ciru, do tudi tir 60 tro 1én
chiém 65,4%. Pay 1a do tudi co nguy co tiép xic va tich luy véi
cac yéu td sinh bénh cao hon so vdi cac lira tudi khac. Két qua nay
phit hop v6i mot s6 nghién ciru trong va ngoai nudc [7-9]. Ty 1¢
nam/nit trong nghién ctu khoang 1,3/1 va ty 1¢ nhém bénh nhan
chua timg hit thudc 14 cao hon nhom da hodc dang hit (56,6% so
v6i 43,4%); didu nay cho thiy ty 1¢ dot biét EGFR gap ngdy cang
nhiéu ¢ nir gioi, khong hut thude, twong dwong vai cac nghién ciru
trong va ngoai nudc khac [6, 7]. Ty 1€ bénh nhan trong nghién ctiru
da hodc dang diéu trj dich cao hon nhém chua ting diéu trj dich
(64,7% so voi 35,3%), twong duong voi nghién cliru ngoai nude
[10].

Dua trén két qua md bénh hoc cho thay, ty 1¢ bénh nhan ung
thu biéu mo tuyén chiém da s6 (96,3%), bénh nhan ¢ giai doan IV
chiém ty 18 cao hon céc giai doan khac (81,6%), twong duong véi
céac nghién ctru trong va ngoai nude [11, 12].

Dic diém djt biéen EGFR mdu huyét twong

Két qua phan tich dot bién gen EGFR huyét twong cho thay
56/136 (41,2%) bénh nhan co dot bién. Trong d6, 19 bénh nhéan
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(14,0%) mang dot bién kép. Nhiéu nghién ciru ciing ghi nhan két
qua dot bién tuong duong [6, 12].

Ty 1¢ dot bién xo4 doan trén exon 19 va dot bién L858R trén
exon 21 chiém da s6 (41,4% va 29,3%); ty 1¢ dot bién T790M
chiém 24,0%. Su xuét hién ty 1& cao cua dot bién khang thude
T790M c6 thé duoc 1y giai bang viée trong dbi tuong nghién ciru
cia chiing t6i c6 mot sb lwong 16n bénh nhan da duoc didu tr bang
TKIs true do, dan dén tinh trang khang thudc thir phat.

Moi lién quan giika djt bién EGFR, dgt bién T790M véi lim
sang - gidi phdu bénh

Vé dic diém gioi tinh va tién sir hit thude 14, két qua c6 ¥ nghia
thong ké vé ty 1¢ dot bién EGFR ¢ nit cao hon nam (p=0,045) va
& nhom khong hut thude so v6i nhom hat thude (p=0,027), twong
duong voi mot sd nghién ctru trude do [8].

Xét vé giai doan bénh, ty 18 dot bién EGFR huyét twong 6 giai
doan IV cao hon céc giai doan con lai va sy khac biét la c6 y nghia
thong ké (p=0,003). Két qua nay phu hop vi nhan dinh chung 1a
ung thu phéi thuong phat hién ¢ giai doan mudn. Hon niia, doi
voi nhitng bénh nhan ¢ giai doan tién trién, nf”mg do ctDNA luu
hanh trong mau cao nén dé dang hon trong viéc phat hién dot bién
EGFR huyét tuong ¢ nhimg ddi tuong nay [13].

Nhiing bénh nhan da hodc dang diéu tri TKIs co ty 1¢ dot bién
EGFR huyét twong va ty 1¢ dot bién T790M cao hon so v6i nhom
chua timg diéu trj TKIs (p <0,001 va p=0,001). Diéu nay ciing phu
hop v6i nhan dinh ring diéu tri ung thu phdi bang TKIs cing la
mot trong nhitng nguyén nhan dan dén tinh trang khang thudc thi
phat [14].

Nghién ctru xéc dinh dot bién gen EGFR trong méau huyét
twong thyc hién trén 136 bénh nhan UTPKTBN tai Trung tdm Y
hoc hat nhan va Ung budu - Bénh vién Bach Mai tur thang 5/2017
dén thang 8/2018 cho thiy:

- Dot bién gen EGFR thuong gip ¢ d6 tudi trén 60, nit nhidu
hon nam, chu yéu ¢ nguoi khong hut thudc, giai doan [V gap nhicu
hon cac giai doan con lai.

- Trong tat ca céc dot bién EGFR huyét tuong, ty 1& dot bién
x0é doan trén exon 19 va dot bién L858R trén exon 21 van thuong
gip nhat, ngoai ra c6 mot ty 1& 16n dot bién khang thude T790M do
mot s6 luong 16n bénh nhan da diéu trj dich trude do.

- Nhitng bénh nhan di hoic dang diéu tri TKIs co ty 1¢ dot bién
khang thudc T790M cao hon han nhimng ngudi chua timg diéu tri
bang TKIs.

L0I CAM ON

Nhom nghién ciru tran trong cim on TS Nguyén Thuan Loi,
ThS Nguyén Tién Lung cling toan thé cac bac sy, diéu dudng, ky
thudt vién Pon vi Gen - Té bao géc, Trung tdm Y hoc hat nhan va
Ung budu - Bénh vién Bach Mai di hd tro nhom téc gia thyc hién
nghién clru nay.
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Két qua diéu trj nhd ré thin kinh C5, C6, +C7 ddm roi canh tay
bang phau thuat chuyén than kinh

Nguyén Vin Pha’, Lé Vin Poan, Vii Hiru Trung,
Bui Viét Hung, Nguyén Huy Canh va cdng sw

Bénh vién Trung wong quan doi 108
Ngay nhén bai 16/4/2019; ngay chuyén phan bién 19/4/2019; ngay nhan phan bién 20/5/2019; ngay chip nhan ding 28/5/2019

Tom tiit:

Nghién ctru dwgc thwe hién nhim danh gia két qua phuc hoi gip khuyu, giang va xoay ngoai khép vai cho 30 bénh
nhan (BN) bi tn thwong nhé ré C5, C6, £C7 do tai nan xe may. Cac BN dwoc diéu tri bang phiu thuit chuyén thin
kinh (TK) kép, chuyén TK diu dai co tam dau cho nhanh trwéc TK mii va TK XI cho TK trén vai tir thang 7/2015
dén 10/2016. Thoi gian theo déi sau mé trung binh 1a 31,8 thiang (24-40 thang). Két qua cho thiy, gip khuyu trung
binh 11,0 kg: 24/30 BN dat rit tt (M4, ning ta >10 kg); 6/30 dat tét (M4, ning ta <10 kg). Giang vai trung binh
12 129,7°: 15/30 BN dat rét tot (>M4, giang vai 180°); 10/30 dat tét (M4, giang vai >60°); 1/30 trung binh; 4/30 mirc
kém. Xoay ngoai trung binh I 108,0°: 23/30 BN dat rit tét; 4/30 dat tot; 3/30 mirc kém; 0/30 trung binh. Phiu thuat
chuyén TK dé phuc héi gip khuyu, giang va xoay ngoai khép vai trong tén thwong liét cao dam roi canh tay (PRCT)

mang lai két qua cao nhit cho dén nay.

Tir khéa: chuyén than kinh, giang va xoay ngoai khép vai, li¢t cao dam rdi canh tay, phuc hdi gip khuyu.

Chi sb phdn loai: 3.2

- 4 X
Dt van dé

Tén thuong DPRCT khéng hiém gip, nguyén nhan do tai
nan xe may chiém trén 92% [1]. Ton thuong liét cao (& C5,
C6, £C7) chiém téi 30% cac trudong hop ton thuong PRCT
[2, 3]. Khi bi ton thuong nay, BN mat giang, xoay ngoai
khop vai va gap khuyu. Diéu tri bang phau thuat chuyén TK
13 hiéu qua nhat [4, 5].

Niam 1994, Oberlin va cs [4] dé xuit phuong phép
chuyén mot phan TK tru cho TK co nhi dau dé lam gép
khuyu (Oberlin I). Tuy nhién, mot s6 truong hop phuc hdi
st gép khuyu chi dat mirc <M3, phai bd sung bang phiu
thuat chuyén gan Stiendler. Nam 2005, Mackinnon va cs [5]
chuyén thém mot phan TK giita cho TK co canh tay, goi 1a
chuyén TK kép (Oberlin II). Két qua phuc hdi gap khuyu
khoe hon, phan 16n cac trudong hop dat >M4, khong dé lai
di chting noi cho TK. Nam 2003, Leechavengvongs va cs
[6] chuyén TK dau dai co tam dau cho nhanh trude TK mil,
dong thoi chuyén TK XI cho TK trén vai dé phuc hoi giang
va xoay ngoai khép vai. Két qua giang vai trung binh Ia
124°, khong co trudng hop nao dé lai di chimg noi TK cho.

Tl nam 2010, Bénh vién Trung wong quan doi 108 bat
dau ing dung phau thuat chuyén TK diéu tri liét cao PRCT.
Nghién ctru nay dugc thuc hién voi 2 muyc tiéu: i) Panh gia

"Tac gia lién hé: Email: bsphul 08@gmail.com
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két qua phiu thuat chuyén TK kép dé phuc hdi gip khuyu,
chuyén TK theo Leechavengvongs dé phuc hoi giang va
xoay ngoai khop vai; ii) Xac dinh mirc do anh huong sau lay
TK XI, TK dau dai co tam ddu, mot bo soi TK gitra, TK tru.

Poi tuong va phucng phap nghién ciiu
Déi twong

30 BN bi nhé cac ré TK C5, C6, +C7, khong con kha
nang ndi hodc ghép, tir khi chin thuong dén khi phau thuat
1a dudi 12 thang. Khong liét co thang va co tam dau, khong
bi ton thuong xuong - khop vai, khuyu cung ben Céc BN
nay duogc phiu thuét chuyén TK kép dé phuc hoi gip khuyu,
chuyén TK theo Leechavengvongs dé phuc hoi giang va
xoay ngoai khép vai tu thang 7/2015 dén 10/2016 tai Bénh
vién Trung uong quan doi 108. Thoi gian theo ddi sau mo
trén 24 thang.

Phuwong phap

Nghién ciru tién ctru, mo ta 1am sang, khong déi ching,
theo ddi doc va cit ngang tai cac thoi diém sau mé 3 thang
cho dén thoi diém trén 24 thang. Cac chi tiéu nghién ctru
duogc xay dung theo biéu miu thdng nht. Phan tich, xir ly
sO liéu bang phan mém SPSS 20.0.

M6 td ky thudt mo:
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Results on the treatment of C5, C6, +C7
nerve root avulsion injuries
with combined nerve transfers

Van Phu Nguyen®, Van Doan Le, Huu Trung Vu,
Viet Hung Bui, Huy Canh Nguyen, et al.

108 Military Central Hospital
Received 16 April 2019; accepted 28 May 2019
Abstract:

This study aims to evaluate the results of combined
nerve transfers for restoration of elbow flexion, shoulder
abduction and external rotation for 30 patients (29 males,
01 female) with the average age of 31.6 with CS, Cé,
+C7 root avulsion of brachial plexus due to motor-bike
accidents (100%). The mean time of preoperative delay
was 3.9 months. 30 patients were treated with double
nerve transfers for restoration of elbow flexion with the
spinal accessory nerve to suprascapular nerve combined
the long head of triceps to anterior branch of axillary
nerve transfers for restoration of shoulder abduction
and external rotation from July 2015 to October 2016.
All patients were observed during the mean time of 31.8
months (range: 24 to 40 months). The average elbow
flexion recovery was 11.0 kg lift: 24/30 patients had
very good results, score >M4 (could lift >10 kg); 6/30
patients had good results, score M4 (could lift <10 kg).
The average recovery shoulder abduction angle was
129.7°: 15/30 patients obtained very good results; 10/30,
1/30, and 4/30 patients got good, fair, and poor results,
respectively. The mean value of recovery shoulder
external rotation was 108.0°: 23/30 patients obtained
very good results; 4/30 and 3/30 patients got good and
poor results, respectively. Combined nerve transfers
for restoration of elbow flexion, shoulder abduction
and external rotation in upper brachial plexus injuries
exhibited good results.

Keywords: nerve transfer, restoration of elbow flexion,
shoulder abduction and external rotation, upper
brachial plexus injury.

Classification number: 3.2
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Chuyén TK XI cho TK trén vai, chuyén TK dau dai
co tam dau cho nhanh truéc TK mii (theo ky thuat ciia
Leechavengvongs va cs [6]): chuyén TK XI cho TK trén
vai; di duong trén don: lay nhanh TK XI di vao co thang
chuyén truc tiép cho TK trén vai; di dudng sau vai: lay TK
dau dai co tam dau chuyén tryc tiép cho nhanh trugec TK
mil.

Chuyén TK kép (theo mé ta ctia Livernaux va cs [7]): 1ay
mot hodc vai bo soi van dong ctia TK tru (tim bo véan dong
co tru trude bang may kich thich dién TK) dé chuyén cho
nhanh van dong cua co nhi dau. Léy mot hodc vai bo soi van
dong cua TK gitra (tim bo van dong cho co gan tay 16n, gan
tay bé, co gip chung noéng) dé chuyén cho nhanh van dong
cua co cénh tay.

Phirong phdp danh gid két qua:

Danh gia stc co: theo thang diém cia Hoi dong nghién
ctru y hoc Anh tir MO dén M5 (MO: khong co co, M1: may
co, M2: van dong chi thé nhung khong thing dugc trong
lIuc; M3: théng trong lyc nhung khong théng duoc stic can;
M4: thiang stic can, M5: gan binh thudng).

Danh gia két qua phuc hdi gap khuyu: rit tbt (gap khuyu
>135°, sitc co >M4, nang ta >10 kg); tt (gép khuyu tir 90-
135°, sitc co M4, nang ta <10 kg); trung binh (gép khuyu
<90°, stuc co M3); kém (stc co MO, M1, M2).

Panh gia két qua phuc hdi giang vai: rat tot (giang vai
180°, strc co Delta >M4); tot (giang vai >60°, sirc co Delta
M4); trung binh (giang vai dén 60, stic co Delta M3); kém
( stic co Delta M0, M1, M2).

Danh gia két qua phuc hdi xoay ngoai khop vai: rat tot
(xoay ngoai 120°, stcc co >M4); tot (xoay ngoai tir >90-120°,
suc co M4); trung binh (xoay ngoai tir >30-90°, stic co M3,
duy tri cing tay & tu thé nim ngang >10 gidy); kém (xoay
ngoai <30°, sttc co M0, M1, M2, khong duy tri dugc cfmg
tay nam ngang >10 gidy).

Panh gia di chimg noi cho TK bang cach: do luc dudi
khuyu, lyc nang vai, luc ndm ban tay, luc kep ngoén tay, do
cam gidc (su dung test phan biét 2 diém tai vi tri mat gan dot
3 ngoén I, V), danh gia chirc nang doi chleu ngoén cai, giang
khep cac ngon & cac thoi diém trude md, ngay sau md va
mdi 3 thang sau m6 cho dén thoi diém cubi.

Két qua
Dic diém doi twong

- S6 luong: 30 BN (29 nam, 1 ni), tudi tir 15 dén 56,
trung binh 1a 31,6 (£9,8).

- Nguyén nhan chan thuong: tai nan xe may Ia 30/30 BN,
- Thoi gian tir khi chan thwong dén khi phau thuét: 3 tuan



dén 12 thang, trung binh 14 3,9 (£2,5) thang.

- Mirc d6 tén thwong: 17 BN nhé & TK C5, C6; 13 BN
nhd ré TK C5, C6, C7.

- Thoi gian theo doi sau mé tir 24 dén 40 thang, trung
binh la 31,8 (£5,2) thang.

Phuc héi gip khuyu
Bang 1. Két qua phuc hi stic co gap khuyu.

Thaoi gian 3 6 9 12 18 >24
Stre co' thang thiang thang thang thang thang
MO 7 0 0 0 0 0
M1 15 0 0 0 0 0
M2 4 0 0 0 0 0
M3 3 7 1 0 0 0
M4 1 23 29 30 30 30
M5 0 0 0 0 0 0
n 30 30 30 30 30 30

Két qua bang 1 cho thay, 23/30 BN (76,7%) c¢6 dau hi¢u
phuc hoi gap khuyu & thoi diém 3 thang sau mo6. Pén thoi
diém 6 thang, 100% phuc hdi tir M3 trg 1én. Dén thoi diém
12 thang, 100% phuc hdi tir M4 tro 1én. Gép khuyu trung
binh 14 138,2 (+4,6)°. Néng ta trung binh 1a 11,0 (£3,1) kg.

Phan loai két qua phuc hdi gap khuyu: i) Loai rat tot: 24
BN, chiém 80%; ii) Loai tot: 6 BN, chiém 20%; iii) Loai
trung binh va kém: 0.

Phuc hoi giang vai

Bang 2. Két qua phuc héi stic co Delta.

Thaoi gian
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Giang vai trung binh 1a 129,7 (£57,9)°. Phan loai két qua
phuc hoi giang vai nhu sau: i) Loai rat tot: 15 BN, chiém
50%; i) Lpai tot: 10 BN, chiém 33,4%; iii) Lpai trung binh:
1 BN, chiém 3,3%; iv) Loai kém: 4 BN, chi¢m 13,3%.

Phuc hoi xoay ngoai khop vai

Bang 3. K&t qua phuc héi stic co xoay ngoai khép vai.

Thoi gian 3 6 9 12 18 >24

Stke cor thang thing thing thing thang thang
MO 25 13 4 1 1 0

M1 5 10 8 4 1 0

M2 0 5 3 3 1 3

M3 0 2 13 9 6 0

M4 0 0 2 13 21 27
M5 0 0 0 0 0 0

n 30 30 30 30 30 30

Két qua bang 3 cho thdy, ¢ thoi diém 3 thang sau md,
gan nhu chua c6 sy phuc hdi. 6 thang thi bit dau ¢ su phuc
héi & 17 BN (56,7%). 9 thang m&i ¢6 su phuc hoi giang vai
13 rét voi 26 BN (86,7%), trong d6 ¢6 15 BN phuc hdi véi
sttc co M3, M4. Bén thoi diém 12 thang, sé BN phuc hoi 1a
29 BN (96,7%) va dong thoi ting dan vé sitc manh cua co
trén gai, dudi gai v6i 22 BN dat M3, M4. Sau md trén 24
thang, s6 BN phuc héi 1a hoan toan, trong d6 27 BN (90%)
dat strc co M4.

Xoay ngoai khop vai trung binh 1a 108,0 (£28,6)°. Phan
loai két qua phuc hoi xoay ngoai khép vai nhu sau: i) Loai
rat tot: 23 BN, chiém 76,7%; i1) Loai tot: 4 BN, chiém 13,3
%; 1ii) Loai trung binh: 0%; iv) Loai kém: 3 BN, chiém
10,0%.

Mure dp anh huong noi TK cho

) 3 6 9 12 18 >4 .
]S)l:lct:(r thang thang thang thang thang théng Bang 4. Thay doi stic co va cam giac ngi TK cho.

MO 28 16 5 1 1 0 16 T Ny 3 § 9 i 8 M
M1 ) 12 9 4 ) 0 8C,CG mo saumo  thang thing  thing  thing  thing  thing
M2 0 ) 6 s 4 4 Grip 145¢72 8652 143461 171264 19,1x64 20563 207+6,7 237471
M3 0 3 9 | Pin.ch 46E18 2715 424 SOELS SS5£LS SOELS 62414 654
M4 0 0 ) 1 18 25 Duoi khuyu SO 31400 45824 S8R8 6928 TAE31  T6:34 88436
M5 0 0 0 0 0 0 Nang vai 340459 224446 309447 339+40 36345 365406 376£44 376452
N 30 30 30 30 30 30 WPDestngdnll 66434 9037 7637 T35 68432 65431 61229 5624

Két qua bang 2 cho thay, ¢ thoi diém 3 thang sau md,
gan nhu chua c6 su phuc hoi. 6 thang thi bit dau c¢6 su phuc
hoi & 14 BN (46,7%). 9 thang méi c¢6 su phuc hdi giang vai
15 1ét v6i 25 BN (83,3%), trong d6 ¢6 10 BN phuyc hoi véi
sitc co M3, M4. Bén thoi diém 12 thang, sé BN phuc hoi
1a 29 BN (96,7%) va dong thoi ting dan vé sitc manh cua
co Delta v6i 20 BN dat M3, M4. Sau md trén 24 thang, sb
BN phuc hdi 1a hoan toan, trong dé 25 BN (83,3%) dat stic
co M4.
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WPDtestngonV 5610 7621 64822 62821 6(L7 573 550 53l

Ghi cht: TG 1a thoi gian; SC 1a stic co; CG 1a cAm gic; Grip la luc ndm ban
tay; Pinch |a luc kep ngon tay; 2PD test la test phin biét cam gidc 2 diém.

Két qua bang 4 cho thay, thay ddi cua cac gia tri trung
binh sirc co, cam giac tur thoi diém truée md dén cac thoi
diém sau m6 gan nhu dién bién theo quy luat chung, d6 1a
giam ¢ thoi diém ngay sau mo, dan phuc hoi tro lai & cac
thoi diém sau mo khac nhau va tiép tuc ting 1én theo thoi
gian cho dén thoi diém theo ddi cudi ciing. Lyc ndm ban tay
phuc hoi tré lai gin voi mie trude md & thoi diém 3 thang
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sau mo. Som nhét trong cac chi sd. Luc kep ngén tay phuc
hoi tro lai v6i mirc trude md ¢ thoi diém trong khoang thoi
gian tir 3 dén 6 thang sau mé. Luc dudi khuyu, lyc nang vai
cung phuc héi tré lai vi mie trude md & thoi diém 6 thang
sau mo. Cam gidc & dau ngon JIAY glam ngay sau mo Va
cling tré lai v6i mirc trude mo ¢ thoi diém 12 thang sau mo.

Két qua diéu tri dugc thé hién ¢ hinh 1.

Trudc mod Trudc mod Sau mo Sau mo

Hinh 1. BN 29 T, bj nhé ré TK C5, C6 bén trai do tai nan xe may
thang th 10. BN dugc phau thuat chuyén TK kép, chuyén TK
dau dai co tam dau - nhanh trugc TK ma, TK XI - TK trén vai ngay
29/4/2016. K&t qua sau mé 26 thang: gap khuyu 11 kg, giang vai
180°, xoay ngoai khép vai 120°.

Nguyén nhan cia ton thuong PRCT phén 16n 14 do tai
nan xe may [1, 2, 8], do do, ton thuong nay hay gip & cac
nudc dang phat trién, c6 mat d¢ xe may tham gia giao thong
cao nhu Thai Lan, An D9, Viét Nam... Ddi tuong bi tai nan
phan 16n 1 nam thanh nién, trong bao co nay 29/30 BN la
nam, tudi trung binh 1a 31,6, tat ca déu do tai nan xe may
gy ra. Ton thuong nhé ré TK thi khong thé ndi hoic ghép
lai dugc. Do vay, cac tac gia trén the gidi déu thong nhat
phau thuat chuyén TK dé diéu trj ton thuong nay néu BN
den trude 12 thang [8, 9]. Trong phau thuat chuyen TK, néu
ndi tryc tlep va chuyén chon loc TK thi két qua dat duoc
s& 1a cao nhit [4, 5]. Cac BN trong nghién ctru nay déu dat
duoc ca 2 tiéu chi trén.

Két qua phuc hoi gép khuyu trong nghién ctru cua ching
t61 (xem bang 1): sau m6 3 thang, c6 dau hiéu phuc hoi gap
khuyu 12 76,7%. Sau md 6 thang, 100% s6 BN phuc hoi gap
khuyu dat tr M3 trd lén, trong d6 76,7% dat stic co M4.
Dén thoi diém sau mo 12 thang, 100% phuc hdi muc tir
M4 tré 1én. Sau thoi gian theo doi trung binh 1a 31,8 thang,
trung binh nang duoc 11,0 kg (khoe nhat 1a 17 kg). Theo
Leechavengvongs, voi phuong phap Orberlin I, dat M3 1a
7 thang, 13/15 dat M4 sau md 17 thang va trung binh nang
dugc 2,6 kg. Béo céo cua Bhandari va cs [8] cho thdy, voi
phuong phéap Oberlin I1, dat M3 1a 6,5 thang. Céc bao cao sir
dung chuyén TK ngoai dam rdi, thoi gian dat M3 kéo dai 16
rét tir 10 dén 17 thang, sirc gap khuyu dat M4 1a 70%. C6 3
nguyén nhan lam cho phuong phap chuyén TK kép (Oberlin
IT) dat duoc két qua phuc hoi gip khuyu sém va khoe hon
so v6i phuong phap khac nhu Oberlin I, chuyén TK ngoai

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(7) 7.2019

dam roi 1a: 1) Khoang cach tur vi tri mdi nbi TK dén co dich
ngin, ndi truc tlep, ii) Lya chon dugc nhimg b6 soi TK vén
dong lam nguodn cho va dugc ndi chon loc vao b van dong
ctia co dich; iii) Chuyén TK cho ca 2 co & khu trude canh
tay 1a co nhi dau va co canh tay, do vay strc gip khuyu thu
duogc 16m hon so véi phuong phap Orberlin 1.

V& phuc hdi giang va xoay ngoai khop vai trong nghlen
ctru nay, ching toi thay ¢6 su kha tuong ddng vé thoi gian
va mirc d6 phuc hoi doi véi co Delta va nhém co trén gai,
duoi gai (bang 2 va 3): tai thoi diém 3 thang sau md, gén
nhu chua c6 sy phuc hdi. Bén thoi diém 6 thang sau md, co
Delta dat mtic M1, M2 1a 14/30 BN (46,7%), co trén gai, co
dudi gai dat murc Ml, M2, M3 1a 17/30 BN (56,7%). DBén
thoi diém 9 thang sau md, sé BN phuc hdi 1a 25/30 BN dbi
v6i co Delta va 26/30 BN dbi véi co trén gai, dudi gai va bit
dau xuét hién mot s6 BN phuc hdi stre co & miac M4. Pén
thoi diém sau mo 12 thang, sé BN phuc hdi gan nhu hoan
toan 1a 29/30 BN (96,7%), trong do s6 BN dat strc co M3,
M4 1a 20/30 BN dbi véi co Delta va 22/30 BN dbi voi co
trén gai, co dudi gai. Strc co nay khoe dan 1én theo thoi gian
va phai dén thoi diém trén 24 thang sau mé su phuc hoi 1a
100%, trong d6 sirc co dat M4 1 25/30 BN (83,3%) ddi véi
co Delta va 27/30 BN (90%) ddi véi co trén gai, dudi gai.
Chiing t6i chua 1y giai dwoc vi sao thoi gian phuc hdi ciia
co Delta, co trén gai, dudi gai lai dai hon so voi thoi gian
phuc hdi gap khuyu (dat 100% sirc co >M3 ¢ thoi diém sau
md 6 thang), mac du khodng cach tur vi tri mbi ndi TK dén
co dich khong khac biét nhiéu, ciing dugc chuyén ndi truc
tiép va chon loc. Tham khao y vin trong cdc bdo cao [9, 10],
chung t6i cling chua thdy tac gia nao dé cap va giai thich van
dé nay. C6 1& TK co bi ¢ kha ning phuc hdi tot hon so véi
TK mil, TK trén vai giéng nhu TK quay phuc hdi tot hon so
voi TK gitta va TK try sau khi dugc ndi. Bién do phuc hoi
giang vai trung binh la 129,7°, trong d6 c6 50% giang vai
dat toi da 180°. Bién d¢ phuc hoi xoay ngoai khép vai trung
binh [a 108,0°, trong d6 c6 23/30 BN (76,7%) dat mtc xoay
ngoai toi da 120°. Phyc hdi giang vai & murc kém 13 4/30 BN
(13,3%) va 3/30 BN (10%) phuc hdi xoay ngoai & mirc kém.
Chung t6i nhan thdy rang, thi nhat 1a phuc hdi xoay ngoai
khop vai thuong di d6i voi phue hdi giang vai, nhiing BN
phuc hdi giang vai tét thi xoay ngoai khop vai cling t6t va
nguoc lai vi 2 dong tac nay la dong van va c6 mdi quan h¢
tuong hd voi nhau; thir hai nhitng BN dat két qua rét t6t va
t6t hau hét 1a nhimg trudng hop tré tudi, co strc nang vai va
dudi khuyu khoe, dugc phau thuat sém; con nhitng BN phuc
hoi kém lai roi vao nhitng truong hop trén 45 tudi va co
diém chung la suc dudi khuyu va nang vai ¢ thoi diém trude
moé yéu, thoi diém phau thuat mudn hon. Trong bao céo clia
Bhandari va cs [8], gdm 23 BN, thoi gian phuc hoi giang vai
dat M3 tir 7 dén 20 thang. Tuy nhién, sau theo ddi 32 thang,
ty 1¢ giang vai trung binh dat 123°. Theo Leechavengvongs
va cs [6], phuc hdi co Delta M2 trong thoi gian tir 6 dén 9
thang va ¢ thoi diém theo ddi cudi cing 13/15 BN dat M4,
giang vai trung binh 14 115°. Nhu vay, két qua nghién ctru



ctia chung t6i ciing trong dong voi hai tac gia trén.

Mot trong nhitng vin dé dang quan tim 1a di chtng van
dong va cam giac ciia ban tay sau khi cit mot vai bo soi
cua TK gitra, TK try. Vé mit cam giac, chiing t6i nhan thay
tat ca 30 BN déu co6 rdi loan, giam cam gidc, thé hién [y
kha nang phan biét 2 diém giam ¢ thoi diém ngay sau mo
nhung that may min 1a khong gip truong hop nao co t6n
thuong bong bubt. Tuy nhién, cac tén thuong vé cam giac
nay thuong giam dan va trd lai trang thai nhu thoi diém
trude md sau 12 thang (bang 4, hang 6, 7). Va diéu dic biét
1a ¢ giai doan tiép theo, cam giac ving ban ngon tay lai c6
chiéu hudng cai thién hon, cho dén thoi diém theo ddi cudi
cung khoang cach phan biét 2 diém con thu hep hon so véi
thoi diém trude mo. Tuong ty nhu vay, khi danh gid vé van
dong, két qua theo ddi sirc ndm ban tay, strc kep ngon tay
qua cac thoi diém cho thay sy giam, phuc h01 va cai thién
theo 3 pha. Pha dau & nhitng tuan dau sau mo, strc ndm ban
tay yéu hon so voi truge; pha thir hai (khoang tir thang thir
3 tr¢ di), sue nam ban tay tro lai thoi dlem trudc mo va cai
thién rat it cho dén khi c6 sy phuc hdi gip khuyu; pha thi
3 (khi c6 su phuc hoi gip khuyu M4), sttc nim ban tay cai
thién 16 va tang hon so voi thoi diém trude mé (bang 4,
hang 2 va 3). Nghién ctru cta cac tac gia [1, 2, 8, 10] cling
cho thay chiéu hudng thay doi tuong tu.

Hién twong giam vé cam gidc va van dong ngay sau mo
1a rat hop logic boi viée cit di mot phan TK try, TK gilia va
sang chan TK trong qua trinh phau tich riéng € ting bo sgi
TK. Hién tuong ting dan sirc nim ban tay, stre kep ngon tay
va cam giac ¢ vung ban ngén tay tré ve nhu thoi diém trudce
mé va diéu dic biét 1a lai tang hon ¢ thoi diém theo ddi cudi
cung (trén 24 thang), theo chung t6i c6 2 1y do: thir nhat 1a
khi phuc hdi dong tac gip khuyu BN sé& s dung tay nay
trong lao dong, sinh hoat hang ngay nén stic ciia ban ngon
tay dan dugc cai thién va ngay cang tang 1én; thir hai 1a TK
gitra, TK tru bi tén thuong mot phf?ln do tai nan xe may, do
sang chin trong md (phau tich, tach cac bé soi TK trong khi
tim soi van dong), do vay cang vé sau TK gitia, TK tru cang
tu phuc hdi khoe dan 1én va tré vé gan nhu binh thuong.

Theo dbi sirc nang vai, dudi khuyu tai thoi diém truge
va sau mo chung t6i thay: tai thoi diém ngay sau mo, strc
CO nay yeu giam 10 rét & tat ca 30 BN. Tuy nhlen sau mo
6 thang, ching da tr¢ lai nhu thoi diém trudc md va tham
chi con tang dan 1én cho ti thoi diém trén 24 thang (bang
4, hang 4 va 5). Cac tac gia Leechavengvongs va cs [6],
Bhandari va cs [8], Ren va cs [9], Kostas Agnantis va cs
[10] déu khang dinh khong dé lai di chimg sau khi ly di TK
dau dai co tam dau va TK XI. Mac du TK XI da bj cat dé
chuyén cho TK trén vai nhung co thang van khong bi mat
di churc nang vi ¢o6 sy bu trir tr cac nhanh TK van dong cua
dam rbi ¢d, cua cac ré TK nguc. Co tam dau chi bi cit TK
cta ddu dai nén sirc co duoc bu trir boi ddu ngoai va dau
trong do vay ciing it dé lai anh huong.
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Keét luan

Chuyén TK kép phuc hdi gap khuyu 100% dat mirc M3
& thoi diém 6 thang, M4 & thoi diém 12 thang sau md. Gép
khuyu trung binh 1a 11,0 kg. Két qua rat t6t 1a 80%; tot 1a
20%. Chuyén TK theo Leechavengvongs phuc h01 giang va
xoay ngoai khdp vai ¢ thoi diém 24 thang sau mo dat mirc
M4 14 83,3% dbi véi co Delta va 90% ddi véi co trén gai,
dudi gai. Giang vai trung binh la 129,7°. Xoay ngoai khép
vai trung binh 1a 108,0°.

Anh hudng noi TK cho: 100% BN giam van dong, cim
giac ban ngén tay va strc nang vai, dudi khuyu & thoi diém
ngay sau mo. Tro vé nhu trudce mo & thoi diém tir 3 dén 12
thang sau md. 100% BN ting vé van dong va cam giac ncn
TK cho so véi thoi diém trude md & thoi diém theo ddi cudi
cung trén 24 thang.
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Ung dung k¥ thuit PCR to dinh loai giun méc
Ancylostoma spp. va giun mo Necator americanus
¢’ ngwoi nhiem bénh
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Tém tit:

Trong nghién ciru nay, nhém tac gia da ing dung ky thuit PCR t6 (nested PCR) dé xac dinh giun méc Ancylostoma
spp. va giun mé Necator americanus trong phin ngudi nhiém bénh & cong dong din cw xa Pirc Lap Thwong, huyén
Pirc Hoa, tinh Long An. 80 miu ADN tich chiét tir 80 mau Au tring giun tir phan nguwdi bénh dwoe phan lap bing
phuong phap Sasa da cho két qua _duong tinh. Két qua PCR tb dic hieu vung gen 28S rRNA-ITS2 thu dugc ty 1é
nhiém Necator americanus c6 66 mau (82 5%), Ancylostoma spp. c6 5 miu (6 25%) va dong nhiém ca 2 loai c6 9 miu
(11, 25%) Tir két qua nghién ciru cho thay, ky thuit nay 1a mét cong cu b6 sung c6 gia tri trong chin do4n va kiém
soat nhiém bénh Ky sinh trung & cac tinh/thanh pho cua Viét Nam.

Tir khéa: Ancylostoma spp., 4u trung, Necator americanus, PCR t6, phin ngudi, phwong phap Sasa.

Chi sé phén loai: 3.3

Dét van dé

Hién nay, ty 1¢ nhiém giun méc va giun mé & ngudi van
& muc cao, trong khi ty 18 nhidm cac loai giun khac ¢6 chiéu
hudng giam. Tai Viét Nam, loai giun moc gay bénh ¢ nguoi
c6 tén 1 Ancylostoma duodenal chiém ty 1¢ thap, con loai
giun mo Necator americanus gay bénh chiém ty 1& cao hon.
Do chu ky phat trién, cach thirc gdy bénh va ki thuat chan
doan gidng nhau nén 2 loai giun nay thuong duoc ghép
chung v6i nhau bang danh tir giun moéc/mo [1-3].

Trong chan doan thuong dwa vao hinh thé tring va du
tring ctia 2 loai giun tir bénh pham. Chung chi ¢6 vai diém
khac biét nhé nén rat khé dinh danh. Do vay, viéc chan dodn
hién nay méi chi dimg lai & chan doan chung chung va chua
c6 dinh loai. Vi su phat trién cua ky thuat sinh hoc phan
tir, ky thuat PCR t6 da gitp viéc chan doan dinh loai ¢ co
s6 khoa hoc chinh x4c va toan dién hon. Piém han ché cua
k¥ thuat nay la gia thanh con cao. Ngoai ra, k¥ thuat nay co
nhiéu trién vong trong xac dinh ty 1& nhidm céc loai giun
moéc Ancylostoma ceylanicum va Ancylostoma duodenalis
gay bénh ¢ nguoi Viét Nam [3-5].

Vi ¥ nghia d6, & nghién ctru nay k¥ thuat PCR t6 duoc

"Tac gia lién hé: nguyenkimthach@pnt.edu.vn
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st dung nhan luong vung gen 28S rRNA-ITS2 dinh loai
Ancylostoma spp. va Necator americanus gay bénh & cong
déng dan cu xa@ buc Lap Thuong, huyén Duc Hoa, tinh
Long An, 1 dia phuong c6 ty 1& nhiém cac loai giun néu
trén twong ddi cao.

Phuong phap nghién ciiu
Déi twgng va thoi gian nghién ciru

Au tring giun méc/mé duge thu thap tir 80 mau xét
nghiém phan tir thang 12/2017 dén thang 12/2018. Nghién
ctru dugc thuc hién tai Phong thi nghiém, B mon Ky sinh y
hoc, Truong Pai hoc Y khoa Pham Ngoc Thach.

Thiét ké nghién civu: thuc nghiém phong thi nghiém.

Mdu bénh pham: thu thap 80 mau phan ctia ngudi dan
ddng y tham gia va cu ngu tai xa Ptc Lap Thuong, huyén
buc Hoa, tinh Long An.

Cac ky thudt xét nghié¢m

Xdc dinh hinh thé du tring va trimg ciia giun méc hodc
giun mé bang soi trec tiép dwdi kinh hién vi: 80 mau phan
dugc cdy biang phuong phap Sasa thu thdp dugc 80 miu
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Application of nested PCR
to detect Ancylostoma spp.
and Necator americanus
infections in human
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Abstract:

In the present study, a nested PCR based approach was
applied for the specific detection of Necator americanus
and Ancylostoma spp. in human faeces in Duc Lap
Thuong commune, Duc Hoa district, Long An province.
A total of 80 DNA larva samples were extracted from 80
positive human faecal samples using the Sasa method.
The results of the nested PCR based method amplifying
a fragment of the 28S rRNA-ITS2 region exhibited
that, the infection with Necator americanus was found
in 66 (82.5%) samples, the infection with Ancylostoma
spp. was found in 5 (6.25%) samples, and 9 (11.25%)
samples represented the co-infection with both species.
The results showed that the present PCR approach is
a valuable complementary tool for the diagnosis of
Necator americanus and Ancylostoma spp. infections in
human and for monitoring the parasitic infection control
programs in Vietnamese provinces and cities.

Keywords: Ancylostoma spp., human faeces, larva,
Necator americanus, nested PCR, Sasa method.

Classification number: 3.3
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au triung giai doan I, II va soi tryc tiép dudi kinh hién vi
dé xac dinh mau duong tinh khi tim thy trimg giun méc
hodc trimg giun mo [1]. Phuong phap Sasa (Harada mori cai
tién): 10 g phan cdy sau 3 ngay sé& thu thap dugc au tring
giun. Ly tim véi toc do 3.000 vong/phit trong 5 phut. Liy
can lang soi dudi kinh hién vi tim 4u tring giai doan L, II ciia
giun moc hodc giun mo. C6 dinh 4u tring giun bang dung
dich con 70°.

Tdch chiét ADN khuén mdu: tach chiét ADN cta 10 du
tring giun bang kit tach chiét va k¥ thuat PCR cua Hang
Roche Diagnostics GmbH, Mannheim, Duc. ADN thu dugc
sau tach chiét duoc luu trit & -20°C. ADN dugc sir dung lam
khuon tong hop cho k¥ thuat PCR t6 gdm 2 budc [3]:

- Budc 1: PCR nhan luong doan ADN dich c6 kich thudce
béng mdi NCI F va moi NC2 R dic hiéu cho Ancylostoma
spp. va Necator americanus cia vung trinh tu gen 28S
TRNA-ITS2 (bang 1). Thanh phﬁn phéan tng PCR trong thé
tich 20 pl chira 4 pl dém Taq (10X), 4,8 ul MgCl, (25 mM),
1,5 ul mdi loai dNTP’s (10 mM), 0,5 pl mdi loai mdi dic
hiéu, 0,2 pl enzyme Taq polymerase (5 U/ul), 4 ul ADN
mau pha lodng (20 ng). B6 sung nude khir ion tdi thé tich 20
ul theo huéng dan ciia Hang Promega, My.

Phan ung dugc thuc hién theo chu ky nhiét nhu sau: budc
1 (94°C, 3 phat); bude 2 (94°C, 30 gidy); bude 3 (55°C, 30
gidy); budc 4 (72°C, 30 gidy); budc 5 (72°C, 7 phat). T
bude 2 dén bude 4 1ap lai 30 chu ky va bude 6 ¢ diéu kién
4°C, bao quan mau [3, 6, 7]. San pham PCR duoc dién di
trén thach agarose 1,5%, nhuom ban thach trong dung dich
Ethidium bromide. Chi dung céc san pham PCR nhan luong
thanh cong ¢ budc 1 dé thuc hién PCR nhan luong budc 2.

- Buéce 2: PCR nhan lugng doan ADN dich c6 kich thude
bang mdi NA F, mdi AD1 F va méi NC2 R dic hiéu cho
Ancylostoma spp. va Necator americanus cia vung trinh tu
gen 28S rRNA-ITS2 (bang 1). Thanh phin phan timg PCR
trong thé tich 50 ul chira 8 pul dém Taq (10X), 5,6 pl MgCl,
(25 mM), 1,5 pl mdi loai dNTP’s (10 mM), 0,5 ul mdi loai
mdi dic hiéu, 0,2 pul enzyme Taq polymerase (5 U/ul), 2 ul
san pham PCR nhan lugng budc 1. B sung nude khir ion
t6i thé tich 50 ul theo huéng dan ctia Hing Promega, My.

Phan tng dugc thuc hién theo chu ky nhiét nhu sau:
budce 1 (94°C, 5 phut); budce 2 (94°C, 1 phat); bude 3 (55°C,
1 phat); bude 4 (72°C, 1 phit); budce 5 (72°C, 7 phut). T
bude 2 dén budc 4 1ap lai 35 chu ky va budc 6 ¢ diéu kién
4°C, bao quan mau [3, 6, 7]. San pham PCR duoc dién di
trén thach agarose 1,5%, nhu¢m ban thach trong dung dich
Ethidium bromide.
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Bang 1. Cac doan mdi viing trinh ty gen 28S rRNA-ITS2.

. o A PCR nhan lwong Tai liéu tham

Tén moi  Trinh tw moi doan ADN Khao

NCIF 5’-ACGTCT GGTTCA  Ancylostoma spp.:
GGG TTC TT-3’ 310 bp Gasser va cs [8];

NeoR  S-TTAGTTTICTTIT Necator Ngui va cs [9]
CCT CCG CT-3’ americanus: 420 bp

NAF 5’-ATG TGCACG TTA Necator Verweij va cs
TTC ACT-3’ americanus: 250 bp ~ [10]

ADI F 5’-CGA CTT TAG AAC Ancylostoma spp.: De Gruijter va
GTT TCG GC-3’ 130 bp cs [5]

NC2R 5>-TTAGTTTCTTTT

CCT CCGCT-3’

Phan tich va xi¢ ly s6 liéu: sb liéu dugc nhap vao phan
mém Excel V16.0.

Ket qua nghién ciiu
Hinh thé au trung, trirng ciia loai giun moc va giun mo

Trong nghién ctru xac dinh dugc 80 bénh nhén nhiém
glun moéc hodc giun mé bang ca 2 ki thuat nudi cdy Sasa
tim au tmng giun va ky thuat soi truc tlep tim trirng giun.
80 miu 4u tring dai 0,2-0,5 mm, mau trang anh vang, c6
xoang miéng dai, m¢ va dudi nhon. R4t kho phén biét a 4u
trung gitta Ancylostoma spp. va Necator americanus (hinh
1A va 1B).

Hinh 1A. Au trung giai doan Hinh 1B. Au trung giai doan Il
I ctia giun méc hodc giun mé. cia giun méc hoac mé.

80 mau trimg cua 2 loai Ancylostoma spp. va Necator
americanus rat giong nhau. C6 hinh bau duc, vé mong, mau
xam den. Kich thudc 60x40 pm va c6 4-8 phdi bao (hinh 2).

Hinh 2. Tring cta giun méc hodc giun mé.

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(7) 7.2019

Két qud PCR t6 dinh loai Ancylostoma spp. va Necator
americanus ddc hi¢u vang trinh tu gen 28S rRNA-ITS2

ADN tach chiét tir 80 méu 4u tring duogc st dung lam
khudn tong hop trong PCR t6 2 budc dac hiéu Ancylostoma
spp. va Necator americanus vung trinh tu gen 28S rRNA-
ITS2.

O PCR budc 1, by mdi NCI-NC2 dugc sir dung
nhan lugng cac manh ADN kich thude 310 bp cua loai
Ancylostoma spp. va cac manh ADN kich thude 420 bp cua
loai Necator americanus. San phérn PCR duogc dién di trén
ban thach agarose 1,5% (hinh 3).

420 bp
310 bp

Hinh 3. Két qua khao sat mic d biéu hién gen viing trinh ty
28S rRNA-ITS2 clia PCR t6 buGc 1 véi 10 mau ADN au tring
Ancylostoma spp. va Necator americanus bang dién di agarose
1,5%. M: thang DNA 100 bp, giéng 1-10: 10 mAau 4u tring va
gi€ng C: chiing H.0.

O PCR budc 2, sir dung két hop cac moi AD1 véi NC2
dé nhan luong cdc manh ADN kich thuéc 130 bp cia loai
Ancylostoma spp. va két hop cac moi NA v6i NC2 dé nhan
luong cdc manh ADN kich thudc 250 bp cua loai Necator
americanus. San pham PCR dugc dién di trén ban thach
agarose 1,5% (hinh 4). O budc nay, do tiép tuc sir dung moi
nguoc NC2 nén mat s6 mau c¢6 xuét hién cac manh ADN
mo kich thude 310 bp hodc 420 bp con dur thira tir san pham
PCR budc 1, nhu tai vi tri giéng thi 1, 3,4, 5,6, 7,9 va 10
cua hinh 4.

250 bp
130 bp

Hinh 4. Két qua khdo sat mic do biéu hién gen ving trinh ty
28S rRNA-ITS2 clia PCR t6 budc 2 véi 10 mdu ADN Au tring
Ancylostoma spp. va Necator americanus bang dién di agarose

1.5%. M: thang DNA 100 bp, giéng 1-10: 10 miu au tring va
giéng C: ching H,0.

Sau khi d6i chiéu két qua PCR t6 6 ca 2 bude, c¢6 66 mau
(82,5%) dugc xac dinh nhiém Necator americanus nhu tai
Vi tri giéng tht 1,2, 4, 9 cta hinh 3 va hinh 4; 5 mau (6,25%)
nhiém Ancylostoma spp. nhu tai vi tri giéng thtr 8 ciia hinh 3
va 4; ¢6 9 mau (11,25%) dong nhidm ca 2 loai nhu tai vi tri
giéng thtr 3, 5, 6, 7, 10 cta hinh 3 va hinh 4 (bang 2).
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Bang 2. Ty lé loai Necator americanus va Ancylostoma spp.
dugc xac dinh béng ky thuat PCR td.

Loai S6 lwong Ty 16%

Necator americanus 66 82,5

Ancylostoma spp. 5 6,25

N. americanus va Ancylostoma spp. 9 11,25

Téng 80 100
Ban luan

Nghién ctru nay di thu dugc 80 mau phan duong tinh cia
nguoi dan cu ngu tai xa Pic Lap Thugng, huyén Dic Hoa,
tinh Long An. Khao sat vé hinh thé cho thay céc du tring kha
dong nhat. Tat ca 4u tring, trimg dugc dinh danh 13 du tring
va tring cla giun moc Ancylostoma spp. va giun mo Necator
americanus. Nhu vy, du dugc chan doan nhidm giun méc
hogc giun mo nhung vé hinh thé au tring van con nhiéu truong
hop khong thé phén loai, béi vi trong qué trinh thyc hién cay
bang phuong phap Sasa co nhiéu yéu t6 anh huorng nhu thoi
gian cay, nhlem nam, pH... 1am bién d6i, mat di hinh dang
dién hinh cua 4u tring. bay 1a mot trong cac ly do ma phén 16n
cac nghién cuu trén cong dong hoac thuc hién tai bénh vién chi
két luan chung 1a nhiém giun méc hodc giun mo.

O bang 2 cho thay, 80 mau ADN tach chiét tir ngudn au
tring 1am khu6n tong hop cho k§ thuat PCR t6 c¢6 kha ning
phat hién giun moc va giun mo 1a 100%, twong dong véi chan
doan hinh thé du trung va trimg. Voéi két qua nay cho thiy,
budc dau ki thuat PCR 6 c6 kha ning dinh loai khé tot. Ty
1& nhiém Necator americanus c6 66/80 mau (82,5%), chiém
phan 16n cac ca nhidm duong tinh & cong dong dan cu khao
sat. Pidu nay ciing chimg minh kha ning phat hién giun mo
Necator americanus cua ky thuat trong nghién ctru t6t hon so
v6i ky thudt chan doan hinh thé truyén thdng cta cac tic gia M.
Papaiakovou tai Ghana [7] va Hoang Thuy Hing tai Viét Nam
[11]. Ty 1& nhiém loai giun méc Ancylostoma spp. c6 5/80 mau
(6,25%) va dong nhiém ca 2 loai c6 9/80 mau (11,25%).

K§ thuat PCR t6 voi cac doan mdi dwoc thiét lap gitp
phan biét dugc 2 loai giun moc Ancylostoma spp. va giun mo
Necator americanus. Theo cac bao cao gin déy, di ghi nhan
c6 su xuat hién nhiém giun moc Ancylostoma ceylanicum &
ngudi song song véi nhiém giun méc Ancylostoma duodenal.
Vi ly do d6, trong nghién cttu nay chi ghi nhan & mtc do loai
Ancylostoma spp. Nhitng san pham PCR t6 ctia Ancylostoma
spp. thu dugc s€ dugc gidi trinh ty phan bi¢t 2 loai trong
nhitng nghién ctru sap t6i.

Trong nghién ctru nay, ty 1¢ nhiém giun mo Necator
americanus cao (85%) tuong duong ty 1& nhiém ¢ chau A
trong cac nghién ciru di cong bd [3, 12]. Khi nghién ctu
nhiém giun méc va giun mé & ngudi, thong thudng déu nghi
dén vai tro chinh ctia Necator americanus ma bo qua vai trd
gdy bénh ciia Ancylostoma spp. Ty 1é dong nhidm ca 2 loai
cao (11,25%) cang cho thay vai trd wu viét cta k¥ thuat PCR
to [4, 7.
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Nghién ctru da thuc nghiém thanh cong k¥ thuat chan doan
PCR t6 dac higu ving gen trinh ty 28S rRNA-ITS2. Ty 1é
nhidm Necator americanus chiém 82,5%, nhiém Ancylostoma
spp. chiém 6,25% va dong nhiém cé 2 loai chiém 11,25%. Ky
thuat nay co thé thuc hién véi cac du trung dong lanh -20°C
hoac luu trit trong ethanol,

Nghién ctru can mé rong ap dung quy trinh chan doan
PCR t6 tir ADN tach chiét tryc tiép tir phan nguoi, nham khéc
phuc nhuoc diém vé thoi gian trong qua trinh cay cua phuong
phép Sasa. Dong thoi st dung cac san phdm PCR t cua
Ancylostoma spp. trong nghién ciru nay dé giai trinh tu gen,
dinh ty 18 thanh phan ctia loai Ancylostoma spp. tai Viét Nam.
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Xay dung cong thirc gel nhii twong dz‘“u} dua
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Tém tit:

Nghién ctru nay nham xiy dung cong thirc gel ¢é ciu tric nhii twong (gel nhii twong) chira dau dira (coconut oil).
Nghién ctru dwge tién hanh theo phwong phap nhw sau: tj 1§ phéi hgp ciia ting chét nhii héa va trong cong thirc
gel nhii twong dwoc xac dinh dwa trén hé s6 cin bang diu - nwéc yéu ciu (Required Hydophilic Lipophilic Balance -
RHLB) ciia dau dira. Cong thirc gel nhii twong dugc téi wu héa bang phan mém Design-Expert véi 25 cong thire thuc
nghiém theo thiét ké IV-Optimal. Thiét ké nay dwa trén cac bién dc 1ap gdm: lwong dau dira, lwong Carbopol, lwong
triethanolamin, lwgng hén hop chit nhii héa, lrgng nuwée cit. Cac bién phu thude dwge khio sat nhw pH, kich thuée
hat trung binh, dién tich dan méng, dd bén vt ly. Cong thirc tdi wu dwoc kiém chig biang thue nghiém va khao sat
mot s6 chi tiéu chat lwgng. Két qua cho thz"iy, gid tri RHLB cuia gel nhii twong diu dira 1a 5,5, tir d6 suy ra ty I¢ phéi
hop giira 2 chat nhii héa (span 80:tween 80) I 89:11. Design-Expert di chi ra cong thirc toi wu ¢ chi s6 mong mudn
(desirability) cao (0,99) véi ty 1¢ dau dira 5%, hdn hop chit nhii héa 4,5%, Carbopol 940 0,39%, triethanolamin
0,36%, lwogng nuwée 81,59%. Két qua thye nghiém kiém chirng trén cong thirc toi wu cho thiy khong cé su sai khac
v6i du doan ciia phan mém. Nhu vy, cong thire gel nhii twong dau dira dwoe xay dung 13 6n dinh, ¢6 thé tao ra sin
phiam kem hwéng dén cong dung dudng da.

Tir khda: dau dira, gel nhii twong, thiét ké thue nghiém.

Chi s6 phén loai: 3.4

Dat van de toc: toc hu ton, ché ngon, xo xac, dé gdy, Xin mau, gau, nglra

. ) o . da dau... Tuong ty nhu vdy vé6i cac van dé vé da: nhiém
Dtra (Cocos nucifera) la mét loai cay trong ho Cau, than

hinh tru, ¢ thé cao t6i 20 m. Cay dua moc va phat trién
nhidu & nhidu ving nong thon Viét Nam, xung quanh ao
hd, muong rach, lach séng. O nudc ta c6 cac gidng dira quy
nhu dira Dau, dira Xiém, dtra Lura, dua lai Maoa [1]. Theo
t6 chire FAO, Viét Nam 1a 1 trong 10 qudc gia c6 san luong

trung bé mit da, da kho, nut né, mun, nhin, nam, ran da,
nam da, chdng vi khuan trén da [4-7]. Trén thé gi6i gan day
xudt hién nhiéu san phim my phdm tir dau dira duoc bao ché
& nhiéu dang khac nhau. Tuy vay, & Viét Nam véi ngudn dau
dura 16n tir cac khu vuc, déac biét vung dira Bén Tre vbn da
¢6 thuong hiéu ndi tiéng tir lau, nhung my pham tir dau dira
con don gian, chi yéu 1a dau dira nguyén chat. Vi vay, dé tai
nay dugc thuc hién véi muc dich da dang hoa cac my phém

dira 16n nhét thé giGi, trong d6 Bén Tre 1a mot trong nhiing
vung trong dira ndi tiéng. Dau dira (coconut oil) 1a dau thu
dugc tir cui cua qua q&a [2]. N6 d}rqc su dung trong nhi%?u tir dau dira, tao mot dang bao ché 6n dinh va co tinh tng
linh vuc nh}r thuc ‘phém, dugc pham, va cong nghi€p. Dau  dung cao, tan dung dugc ngudn dira ddi dao cia nudc ta.
dura cung cap ngudn nhiét rat on dinh, do dé no thich hop
trong cac cach ndu an ¢ nhiét do cao nhu chién hay ran. Do Nguyén liéu va phugng phap nghién ciu
tinh 6n dinh, nén no it bi oxy hoda, va do ham lugng chét béo
no cao nén c6 thé cét giir 1au (dén hon 6 thang) trong diéu

kién bao quan thuong [3].

Nguyén liéu

Dau dira dat tiéu chuan TCVN 7597:2013, ethanol 96%
dat tiéu chudn Duoc dién Viét Nam IV (Viét Nam); Olivem

Trong linh vuc lam dep, dau dira dugc coi 4 “m§ pham
s6 17 cua tu nhién. Dau dira dem lai hiéu qua lam dep vuot
troi trén da va toc. Dau dira duoc chiét xut dung quy céach,
dat chit lugng t6t ¢ thé giup xu 1y triét dé cac van dé vé

‘Tac gia lién hé: Email: duyphamdinhl981@gmail.com

TAP CHI

HOAHOC |/,
ONG NGHE |16l Nam 61(7) 7.2019

1000 (Cetearyl Olivat va Sorbitan Olivat), Carbopol dat tiéu
chuén USP 38 (An D0); benzalkonium clorid dat tiéu chuén
BP 2010 (An D9); butyl hydroxy toluen-BHT dat tiéu chuan
USP 37 (Tay Ban Nha); span 80, tween 80, triethanolamin,
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Abstract:

The study aims at formulating an emulsion-structured
gel (emulgel) containing coconut oil. The methodology
of the study is as follows: the ratio of each emulsifier and
the composition in the emulgel formula were determined
based on the required hydophilic lipophilic balance
(RHLB). IV-Optimal design which has 25 experiments
was designed by Design-Expert v8.0.6 software to
determine the optimal formula. This design was based
on independent variables, including the percentage of
coconut oil, the percentage of Carbopol, the percentage
of triethanolamine, the percentage of emulsifier mixture,
and the percentage of distilled water; and dependent
variables such as pH, average particle size, spreadability,
and physical stability. The results showed that the
RHLB value of the resulting coconut oil emulgel was
5.5. Therefore, the ratio of span 80:tween 80 was 89:11.
Through the analysis of experimental data, Design-Expert
software proposed the optimal formula with the highest
desirability (0.99). The formula included 5% coconut oil,
4.5% mixture of emulsifiers, 0.39% Carbopol, 0.36%
triethanolamine, and 81.59% water. The experimental
results of the optimal formula exhibited no difference from
the prediction of the software. In conclusion, the coconut
oil emulgel was successfully prepared and proved its
stability so that it can be used for preparing skincare
cream products.

Keywords: coconut oil, emulgel, experimental design.
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glycerol, propylen glycol, ethylen diamin tetra acetic acid-
EDTA dat tiéu chuin Dugc dién Trung Qubc 2010 (Trung
Qudc). Phan mém Design-Expert phién ban 8.0.6 (Hoa Ky).

Phwong phap nghién ciru
Xdc dinh gid tri RHLB ciia dau dira:

Gia tri RHLB cua dau dura dugc xac dinh bé’lng cach
khao sat thoi gian va mac do tach 16p cia nhii twong. Cac
nhii trong duoc didu ché bang cach lic rung trong éng ly
tam 3 phut vé6i ty 1 pha dau:pha nuéc:hdn hop chéat nhii
hoa dugc giir ¢b dinh. Ty 1¢ giita hai chat nhii hoa trong hdn
hop dugc thay doi dé dat cac gia tri HLB (1a hé s6 can bang
dau - nudc duoc sir dung cho chat nhii héa hay hdn hop chat
nhii hoa) tir 5 dén 14. Khoang gia tri HLB tir 5 dén 14 dugc
lya chon dya vao sy tham khao cac gia tri RHLB cua mot
s6 dau thong dung duoc st dung trong my pham va dugc
pham [8]. Pha nuéc st dung nudc cit pha xanh methylen,
gitip d& dang phat hién sy tach 16p. Cac nhil tuong duogc dé
yén va ghi nhan muc do tach 16p sau 1, 3 va 24 gio. Mdi thi
nghiém déu thyc hién 3 1an lién tiép dé chimg minh tinh 6n
dinh va 1ap lai.

Gié tri HLB ctia hdn hop chét nhii hoa dugc tinh theo
cong thue:

HLB = a.x, + aXx, + ... + a.Xx (1)

Véia,a, ..., a: gid tri HLB cua chit nhii héa 1, 2, ...,
n; X, X,, ..., X : ty 1€ % cua chit nhit hoéa 1,2, ..., n trong
hon hop chat nhii hoa.

Duya vao gia tri RHLB cua dau dira thu dugc, tinh toan
ty 18 span 80 va tween 80 sao cho RHLB cuia dau dira bang
HLB ctia hon hop chét nhii hoa.

Pha ché gel nhii twong:

Carbopol dugc phan tan trong nudc cat, chd khoang 3
gid cho polymer trrong né hoan toan. Hon hop trén dugc
khudy déu va thém triethanolamin vao, tiép tuc khudy déu
trong 3 phit dé tao gel (1). Hoa tan EDTA, benzalkonium
clorid va chit nhii hoa pha nudc vao propylen glycol va
lwong nude con lai, dun nong dén 75°C (2). Hon hop gdm
dau dura, chit nhii hoa pha dau va BHT duoc dun dén nhiét
d6 70°C, khudy tron dé cac thanh phan dong nhat (3). Cho tir
tir (2) vao (3), khudy déu véi tc do 3400 vong/phit trong 5
phiit, sau d6 dong nhat hoa bang may Ultra turrax véi toc do
7800 vong/phtt trong 10 phut. Thém tir tir ethanol 96% vao
hén hop (4). Cho (4) vao (1), khudy déu bang may khudy
MK-GBI trong 5 phut véi tdc do 400 vong/phut. Péng tuyp
va dan nhan.
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Thiét ké va t6i wu hoa cong thire gel nhii twong:

Mo hinh IV-Optimal dugc thiét ké bang phan mém
Demgn Expert phién ban 8.0.6 gébm 25 cong thirc. Nam
yéu t& quan trong anh huorng dén tinh chit cua gel nhii
tuong dugc thiét lap bao gom. ty 1€ % dau dira (A), ty 1€
% hdn hop chat nhii hoa (B), ty 1& % Carbopol (C), ty 1& %
triethanolamin (D), ty 1& % nudc cat (E). Trong d6, cac tinh
chat ciia gel nhil trong duoc chon khao sat dé tdi wu hoa cac
bién doc 1ap bao gom pH (R1), kich thudc hat trung binh
(um) (R2), dién tich dan mong (cm?) (R3) va do bén vat Iy
(R4).

Viéc xem xét sy ¢ y nghia vé mit thong ké cta cac
yéu t6 bang phan tich phuong sai théng qua viéc so sanh
gia tri P cling nhu gié tri d0 chinh xéc thich hgp (Adequate
precision), day 1a ty 1é giit tin hi¢u va nhiéu. Gia tri d6 chinh
xac thich hop so sanh khoang cac gia tri du doan tai cac
diém thiét ké véi sai s6 du doan trung binh. Gia trj nay 16n
hon 4 cho thiy mé hinh c¢6 kha ning du doan thich hop.
Viéc lya chon cong thure tdi wu dua vao chi sb mong mudn
dugc goi ¥ tir phan mém Design-Expert, chi s6 nay cang
cao thi cac gia tri dy doan cang c6 kha nang sat véi gia tri
thue té nhat.

Xac dinh cdc tinh chat ciia gel nhii twong:

- Cam quan: gel nhil trong c6 mau tring duc nhu sira, thé
chdt mém min, c6 mui dic trung, khong bién mau, khong
ctng lai hodc tach 16p & diéu kién thuong, khong duoc chay
long ¢ nhiét d6 37°C, phai bét dinh duoc trén da khi boi.

- P9 ddng nhat: gel nhii tvong phai dong nhét, khong
von cuc, khong c6 ciu tir la. Liy 4 mau gel nhii twong, mdi
méu khoang 0,02 dén 0,03 g, trai déu trén 4 phién kinh. Day
1én mdi phién kinh bang mot phién kinh thir 2 va ép manh
cho t&i khi tao thanh vét tron c6 dudng kinh khoang 2 cm.
Quan sat vét thu dugc bang mat thuong (cach mét khoang
30 cm), & 3 trong 4 tiéu ban khong dugc nhan thiy céc tiéu
phan. Néu c6 cac tiéu phan nhin thiy & trong phan 16n sd
cac vét thi phai 1am lai véi 8 mau kem. Trong sb cac tiéu
ban nay, cac tiéu phan cho phép nhan thiy khong dugc vuot
qua 2 ti€u ban.

- pH: cén 10 g gel nhii twong vao cbe becher 100 ml, cho
vao 50 ml nudc cat dun soi dé ngudi. Khqu ky, sau do lgc
qua gidy loc va tién hanh do gia tri pH cuaa dich loc. Thuc
hién do 3 1an cho mdi mau va ldy gia tri trung binh.

- Do dan moéng: can 1 g gel nhii twong cho vao giita tAim
kinh, dat tim kinh con lai c6 khéi luong khoang 250 g 1én
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trén, dé yén trong trong 1 phut. Po duong kinh vong tron
ctia gel nhil twong tan ra, do 2 chiéu va lay gia tri trung binh.
Dién tich dan mong dugc tinh theo cong thire: S = (d*x w)/4
(trong d6, d 1a duong kinh trung binh cta 2 lan do).

- Kich thudc tiéu phén: tién hanh do phan b kich thudc
tiéu phan bang may Malvern Mastersizer 3000. Ghi nhan
cac gia tri kich thudc hat trung binh.

- Do 6n dinh vat 1y: can 10 g gel nhil twong cho vao dng
nghiém c6 nip day. Pt dng nghiém nay lan luot & cac didu
kién nhiét do 40°C trong 24 gid, 4°C trong 24 gid. Tiép tuc
1ap lai cac chu ky twong tu. Sau mdi 24 gid quan st va ghi
nhan thoi gian tach 16p bang cach dua dng nghiém ngang
tam mit, d6i dién voi anh sang dén. Mau dugc cho 1a tach
16p khi gel nhii twong bi tach thanh 2 pha rd rét. Thuc hién
12 chu ky [9].

Két qua va ban luan

Két qua khao sat murc do tach 10p ciia cac cong thic nhil
tuong tir A1 dén A10 c6 gia tri HLB tuong tng tir 5 dén 14
dugc trinh bay ¢ bang 1. Cong thirc nhil tuong A1 ¢6 gia tri
HLB tuong tng 1a 5,0 bén virng nhét sau 24 gio. Tiép tuc
thu hep mién gia tri HLB quanh gia tri nay dé xac dinh cong
thirc nhii twong 6n dinh nhét. Néu cong thirc nhil twong ¢
gid tri HLB 14 5,0 van bén nhat thi can khao sat thém cong
thirc 6 HLB 1a 4,0 va 4,5 dé so sanh. Tuy nhién, két qua
khao sat trinh bay & bang 2 cho thdy cong thic nhii tuong
B2 ¢6 HLB twong tmg 14 5,5 bén viing nhat. Ca 3 lan thur
nghiém déu cho két qua lap lai. Vay gia tri RHLB cia dau
dualas,s.

Bang 1. K&t qua khao sat mic d¢ tach 16p clia cac cong thic nhii
tuong véi gia tri HLB & khodng rong.

Mikc d9 tach 16p
Cong thire HLB

Sau 1 giocc  Sau 3 gio Sau 24 gio
Al 5,0 - - 4
A2 6,0 - - ++
A3 7,0 - + +++
A4 8,0 +++ T o
AS 9,0 +++ +++ i
A6 10,0 +++ P ot
A7 11,0 Sininly -+ 4+
A8 12,0 +++ -+ 4+
A9 13,0 ++++ ++++ +H++
A10 14,0 ++++ ++++ ++++

(-): khong hodc gan nhu khong tach 16p.
(+) (++) (+++) (++++): tach 16p, mic do tach tang dan.
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tuong véi gia tri HLB & khoang hep.

Khoa hoc Y - Duoc n——

Bang 4. Md hinh IV-Optimal va dif liéu thuc nghiém.

Mo hinh IV-Optimal Dir liéu thye nghiém

Cong
, P . thirc
Mirc d9 tach 16p B Cc D E RI n=3)  R2 (n=5) R3 (n=2) R4
Cong thirc HLB
Sau 1 gio Sau 3 gio Sau 24 gio 1 1,67 1500 075 020 6421 4755002 8,81+0,11 33,174,020
Bl 5,0 - - ++ 2 500 3,00 042 036 83,05 5794007 122+0,02 33,1740,00 12
B2 5,5 - = + 3 11,67 1500 0,75 020 6421 487+0,02 1,18+0,04 28264094 0
B3 6,0 - - ++ 4 1,67 1500 025 036 64,55 6,78+0,03  0,56+0,03 50244251 12
B4 6,5 _ + St 5 7,50 12,00 038 018 71,78 548£0,02  3,38£0,03 38474220 9
BS 7.0 _ it i 6 5,00 3,00 0,75 0,28 82,80 4,82+0,02  1,20+0,03 22,0540,17 12
B6 75 4 i Tt 7 500 3,00 025 0,12 8346 5724003 067£0,00  78,5040,16 5
5
8 1500 1500 058 036 60,89 557+0,02  1,14+0,01 36,3040,00 0
’Gla tri RHLB cua cong thirc B2 giup tm}’l toan ty 16; cac 9 1500 3,00 075 0,12 7296 4,65:0,02 13340+6,56 2826:0,94 0
chat nhii hoa phu hop, phuc vu qua trinh t6i wu hoa cong
i . A . 10 500 1500 025 024 7134  634£0,00 891+0,03 52784026 12
thtrc. V61 RHLB pha dau la 5,5, ty 1€ gitra span 80:tween 80
du,o,c XéC dlnh du,a trén Céng thl:rc (1) lé 8911 11 7,50 6,00 0,38 0,18 77,78 529+0,01  0,59+0,04 44,16+0,12 7
A . oL A K. , A , 12 11,67 7,00 0,75 036 72,05 5,16+£0,02 0,21+0,00 28,26+0,09 0
Keét qua thiét ké va toi wu hoa cong thirc
N 13 11,67 11,00 025 0,12 68,79  5,54+0,01 0,2740,00 56,7240,27 0
Sau khi da xac dinh gia tri RHLB cua dau dira, cong thure
- A . N 14 10,00 1500 025 0,12 6646 580+£0,00 0,71+0,01 63,59+0,28 3
gel nhil tuong dugc dé nghi nhu trong bang 3.
15 500 11,00 0,58 012 7513  4,65:0,01  0,330,00 2826+£0,09 12
Bang 3. Cong thiic gel nhii tuong dau diia dé nghi.
16 500 300 075 028 8280 4,77+0,03  0,24+0,03 33,174020 12
a A > 1A (0
Thanh phan Ty 19 (/0) 17 1500 11,00 0,25 0,12 6546  550+0,01  6,88+0,03 66,44+144 0
Déu dira 5-15
18 10,00 9,00 0,50 024 72,09 5,26+0,01 0,2440,01 38,47+0,00 3
Pha dau Chat nhii hoa pha dau* 3-10
19 15,00 3,00 042 028 73,13 5,56+0,02  0,70+0,01 40,69+0,00 0
BHT 0,05
20 10,00 9,00 050 024 72,09 515£0,02  0,54+0,09 30,1840,49 0
Chét nhii hoa pha nudc** 2-7
21 833 300 025 012 80,13 536:0,02 21,54+024  70,85:030 0
Glycerol 5,00
Pha nudc 22 10,00 9,00 0,50 0,24 72,09 529+0,02 1,20+0,34 28,26+0,00 0
EDTA 0,10
23 5,00 1500 0,75 036 70,72 530+0,02  0,25+0,01 30,1840,97 0
Benzalkonium clorid 0,02
24 11,67 3,00 0,42 0,12 76,63 4,90+0,04  13,26+0,24 44,16+£0,00 0
Carbopol 940 0,25-0,75
25 5,00 11,00 0,58 0,12 75,13  4,54+0,00  0,23+0,00 38,47+0,00 9
TEA 0,12-0,36
Ethanol 96% 3.00 A: ty & % dau dia; B: ty 1é % hdn hgp chat nhi hoa; C: ty 1& % Carbopol;
]

Nuée cat Vira di 100%

*ché’t/nhﬂ hoa pha dau dugc khao sat: span 80.
**chat nha hoéa pha nuéc dugc khdo sat: tween 80.

Dua trén sy thay ddi ty 1¢ ciia mot s6 thanh ph?m trong
cong thuc gel nhii twong dau dira & bang 3, phan mém
Design-Expert da dugc su dung dé thiét ké mé hinh thuc
nghiém IV-Optimal gom 25 cong thirc dugc trinh bay &
bang 4. Cac cong thire duge bao ché theo cung diéu kién va
quy trinh, mdi cong thirc c6 khéi lugng 100 g.
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D: ty & % triethanolamin; E: ty 1& % nudc cat; R1: pH; RZ:\ kich thudc
hat trung binh (um); R3: dién tich dan méng (cm?); R4: do bén vat ly.
Khi phan tich phuong sai, két qua & bang 5 cho thay
réng, cac ham s6 thé hién mbi quan h¢ gitia cac bién s doc
lap A, B, C, D, E v6i cac bién phu thuoc R1, R2, R3, R4 1a
c6 y nghia (P-value<0,05). Gia tri d6 chinh xéc thich hop
(Adequate precision) do ty 1& giira “tin hiéu” va “nhiéu”. Ty
1¢ nay >4 dwoc cho 1a phu hop, vi viy mé hinh thiét ké c6
thé dugc sir dung dé dinh huéng cho khong gian thiét ké.
Bén canh d6, cac gia tri R% R? hiéu chinh, R? du doan déu

1
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16n hon 0,7 cho thdy kha ning du doan chinh xac cac tinh
chat cuia gel nhii twong. Cac gia tri nay cang 1on thi sy sai
léch gitra cac gia tri du doan va gia tri thyc nghiém s€ nho,
hay noi cach khac 1a kha niang dat dugc cac tinh chét cua gel
nhii twong nhu két qua du doan s& cang 16n.

Bang 5. Két qua phan tich phuang sai cic yéu to R1, R2, R3, R4.

Yéu tb RI R2 R3 R4

Téng binh phuong 6,73 118,12 5291,07 606,52

Do tu do 10 12 13 12

Do léch chun 0,088 0,57 497 1,93

F-value 87,42 30,06 16,45 13,5

P-value <0,0001 <0,0001 <0,0001 <0,0001

R? 0,98 0,97 0,95 0,93

R* hiéu chinh 0,97 0,94 0,89 0,86

R* dy doan 0,92 0,90 0,72 0,72

Adequate precision 36,67 26,28 13,00 9,89

Phuong trinh twong ~ R1= Sqrt(R2) = R3= R4=

quan ho quy 10,24A +18,524 +101,70A 9,447
+6,72B +1,73B +61,19B +12,11B
+1828,40C -253,96C +85364,30C +8262,59C
+101,03D +9076,70D +127,55D +21333,61D
+5,55E +0,88E +76,21E +6,02E
-1,65AB -27,88AB -61,40AB -8326,07AC
-187731AC  +1027,17AC ~ -89197,38AC  -19646,40AD
-1937,92BC  -10607,34AD  -71,74AE -25,59AE
-1,02BE -23,01AE -88259,80BC  -8746,06BC
-3119,96CD  -8443,68BD -1329,95BD -21318,24BD
-1921,05CE  -21376,37CD  -21,45BE -97094,24CD

+340,77CE -19898,50CD  -7913,86CE
-9122,35DE -89180,11CE -20750,04DE
-2422,60DE

Céc phuong trinh hdi quy ¢ bang 5 con duge thé hién
mot cach tryc quan hon & hinh 1. Trong hinh, timg tinh chat
ctia gel nhii twong chiu sy anh hudng ctia cac yéu té khao sat
& cac mure do khac nhau:

- pH (R1) phu thudce cha yéu vao yéu t ty 1¢ % Carbopol
(C), ty I¢ % TEA (D) co trong cong thirc va it phy thudc
vao céac yéu té khac. Do Carbopol phan tan vao nudc co tinh
acid, khi trung hoa tr¢ thanh dang gel. TEA 12 mdt amin
bac ba c6 nhiéu nhom hydroxyl, duoc sir dung trong cong
thirc nay v6i vai tro trung hoa Carbopol va diéu chinh cho
gel nhil twong dat pH thich hop. Néu giit nguyén lugng cac
thanh phan khac, khi C tang thi R1 s& giam, con ting D thi
R1 s& ting. Sy thay d6i ciia R1 c6 dao dong 16n khi ty 18
giita C va D chénh léch nhau nhiéu.
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- Kich thuédc hat trung binh (R2) bi anh hudng tir ca 5
yéu té: ty 1& % dau dira (A), ty 1é % chét nhil hoa (B), ty 1&
% Carbopol (C), ty 1¢ % TEA (D) va ty 1¢ % nudce (E) trong
cong thire gel nhil turong. Pac biét, cac yéu td A, C, D c6 anh
huong rat 16n dén R2. Khi ty 1 % dau dira ting dan nhung
lugng chét nhil hoa bi gi6i han thi kich thudc hat trung binh
chi ¢6 thé giam ¢ mot muc do nhét dinh va sau do sé tang
1én ty 1¢ thudn vdi lugng tang cua dau dira. Bén canh do, ty
1¢ % Carbopol va ty 1& % TEA quyét dinh dén do nhét cta
moi truong phan tan, khi moi trudong phan tan cang nhat thi
kich thudc hat phan tan s€ 16n va nguoc lai.

- Dién tich dan méng (R3) ciing phy thudc vao nhiéu
yéu td, trong d6 phu thudc 16n vao ty 1& % Carbopol (C), ty
1€ % TEA (D) va ty 1€ % nudc (E) co trong cong thue. Gel
Carbopol duoc trung hoa co d nhét 16n nhit & pH 6-11, do
nhot giam dang ké khi pH<3 hodc pH>12, hodc khi c6 sy
hién hién cua cac chit mang dién tich. R3 ¢6 xu hudng ting
1én khi C va D giam.

- Do bén vat 1y (R4) bi anh huong boi ca 5 yéu td. Ty 18
% dau dira cang cao cong thirc cang kho bén, cung 1 lugng
Carbopol néu tang luong TEA trong khoang gii han thi R4
tang, hdn hop chat nhii héa anh hudng téi su tach 16p cua 2
pha dau va nude.

pH
|

T T T T T T T T T T T T T T
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© )
Hinh 1. Sy anh hudng cta cac bién doc 1ap lén tiing bién phu
thugc: pH - R1 (A), kich thuéc tiéu phan - R2 (B), dién tich dan
moéng - R3 (C) va do bén vat ly - R4 (D).
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Diéu kign rang buéc cho bién dpc lgp va bién phu thuc

Trong gi6i han khong gian thiét ké va mot s yéu cau doi
v6i cac thanh phan gel nhii tuong ciing nhu cac mong mudn vé
céc tinh chat cia gel nhii trong dau dira nén mot sé rang budce
cho cac bién s6 da dugc thiét 1ap va duoc trinh bay & bang 6.

Bang 6. Diéu kién rang budc cho cac bién sd.

Bién s Muc tiéu Khoang gi6i han
A Trong khoang gidi han 5-15 (%)

B Trong khoang gidi han 3-15 (%)

€ Trong khoang gidi han 0,25-0,75 (%)

D Trong khoang gidi han 0,12-0,36 (%)

E Trong khoang gidi han 60,72-83,46 (%)
R1 Huéng dén 6,0 5,50-6,50

R2 Trong khoang gi6i han 0-10 (um)

R3 Trong khoang giGi han 25-40 (cm?)

R4 Hudng dén 12 12

Dua trén cac didu kién rang budc déi voi cac bién sd,
phan mém Design-Expert dua ra cac cong thirc dé nghi voi
cac chi s6 mong mudn (Desirability) khac nhau. Cong thirc
véi chi sb mong muén cao nhat (0,99) duoc lua chon va
dugc trinh bay song song véi két qua thyc nghiém kiém
chung trong bang 7.

Khoa hoc Y - Duoc n——

cua nhiét do trong khoang cho phép, c6 pH va dién tich dan
mong on dinh. Két qua gia tri kich thudc hat cé sy dao dong
nhiéu giita cac 16 kiém ching va co sy sai 1éch 16n giita gia
tri du doan va gia tri thuc nghiém, nhung van nam trong
khoang cho phép.

pH sinh 1y cta da ngudi binh thudng nim trong khoang
tir 4-6 [10, 11]. Nhiéu tic gia chip nhan gia tri tir 5,4-5,9
[12]. Gia tri pH hoi acid nay dam bao cho hoat tinh khang
khuén, tao hang rao bao v¢ cling nhu can thiét cho su toan
ven cua 16p sung [10, 13]. Gié tri thuc nghiém (pH=6,04)
va gia tri du doan (pH=5,9) cua nghién ctru ddm bao cho cac
hoat dong chtrc nang binh thuong cua da.

Kich thudc hat c6 anh huong dang ké dén dac tinh hip
thu qua da cua gel nhii tuong: véi kich thuée >10 pm chu
yéu duogc gilr lai trén bé mat da, cac hat tir 3-10 pm co thé
vao cac nang 16ng, khi kich thudc <3 pm thi cac hat c6 thé
qua céac nang 16ng va 16p stmg [13]. Gel nhii twong dau dira
v6i tac dung cham soc va giit am cho da nén kich thudc hat
trung binh 2,48 um la phu hop.

Khi tién hanh bao ché cac cong thirc trong mé hinh thuc
nghiém, nhiing coéng thirc ¢ d¢ dan mong tir 30-40 cm?
cho thé chat phu hop, c6 kha nang dong tuyp va st dung dé
dang. Do d6, 6 dan mong cua 3 16 kiém ching cho thay kha
nang co thé dwa vao san xuat cong nghiép.

Bang 7. Két qua tdi uu, gia tri dy doan va thyc nghiém kiém chiing.

gfn e Tén Ty 1€ (%) :iiigcphu Tén Du doan Thwe nghiém (n=3)  Bias (%)
A Déu dira 5 R1 pH 5,90 6,04+0,04 2,37

B Hdn hop chét nhii hoa 4,5 R2 Kich thuéc hat trung binh (um). 2,19 2,48+0,58 13,24

@© Carbopol 940 0,39 R3 Dién tich dan mong (cm?) 34,02 34,54+0,61 1,52

D Triethanolamin 0,36 R4 Do bén vat ly 12 12 0

E Nude cat 81,59

A+B+C+D+E =91,84%

Mtrc do mong mudn: 0,99

Két qud thwe nghiém kiém chitng

Két qua pH, d6 dan mong va do bén vt 1y ciia hé gel nhii
tuong dau dira c6 sy lap lai tot gitra 3 16 kiém ching (CV%
lan luot 14 0,6%, 1,76% va 0%); déng thoi sy sai 1€ch gitia
gia tri du doan va gid tri thuc nghiém trung binh thap (Bias
lan luogt 14 2,37%, 1,52% va 0%). Cac mau chimg c6 do bén
vat 1y 6n dinh qua 12 chu ky nhiét bién dbi, khong co su
tach pha ciing nhu khong cé sy thay ddi vé cam quan nhu
mau sic, su déng nhét so voi mau déi chung dugc dé o diéu
kién nhiét 6 phong. Vay gel nhii twong bén dudi tac dong
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Khi danh gia d6 bén vat Iy ctia gel nhil twong, sau 12 chu
ky nhiét cac mau khong co6 sy tach pha, khong c6 su thay
d6i vé& cam quan nhu mau sic, sy dong nhét so voi mau déi
ching dugce dé ¢ diéu kién nhiét do phong. Vay cong thirc
ti uu bén dudi tac dong cua nhiét do.

4 ~
Két luan

Cong thirc gel nhii twong dau dira t6i wu da dugce thiét 1ap
thanh c6ng bang phan mém Design-Expert phién ban 8.0.6
v6i mé hinh thyc nghiém IV-Optimal. Dong thoi, cong thire
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tdi wu nay da dat cac tinh chit dé ra va c6 thé dugc tng dung
dé tao ra cac san pham my pham c6 cong dung dudng da voi
su két hop vdi cac thanh phan tir thién nhién nhu mat ong,
sita ong chtia, phan hoa... nhim gép phan lam phong phu
hoa, cai thién chat lugng va hiéu qua cing vi cac san pham
cham so6c da khac trén thi truong.
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Phén I3p v toi wu ho4 diéu kién nudi cay
vi khuan lactic ¢0 kha nang khang vi khuan
Propionibacterium spp. dwgc phan 1ap trén da nguoi

Bui Hoang Ping Long’, Nguyén Thi Tuyét Mai, Huynh Xuén Phong,
Pham Thiy Vi, Nguyén Ngoc Thanh

Vién Nghién ciru va Phat trién Cong nghé sinh hoc,
Truong Dai hoc Can Tho

Ngay nhén bai 1/4/2019; ngay chuyén phan bién 5/4/2019; ngay nhan phan bién 20/5/2019; ngay chip nhan dang 29/5/2019

Tém tit:

Nghién ciru dwge thwe hién nhim phén 1ap cac chiing vi khuin Propionibacterium spp. tir da nguoi, tuyén chon
chiing vi khuén lactic c¢6 kha ning khang vi khuin Propionibacterium spp. da phan lap va xac dinh diéu kién thich
hop nudi ciy vi khuin lactic nay bing méi truomg nwéc chua tau hi. Két qua da phan lap dwoc hai chiing vi khun
Propionibacterium spp. (PO va PM) 1a vi khuin Gram dwong, té bao hinh que ngin, khong di chuyén, khuin lac
tron, bia nguyén va riing cwa, oxidase dwong tinh, catalase Am tinh. Trong thir nghiém khang khuan, 10 chiing vi
khuén lactic déu cé kha niing sinh bacteriocin trc ché vi khuin Propionibacterium spp. Trong d6, chiing L39 ¢6 kha
ning khang khuén tot nhét véi dwong kinh vong khang PO va PM dat lan lwot 14 10,16 va 14,16 mm. Piéu kién
thich hop aé tang sinh vi khuin lactic bz"mg nuwéc chua tau hi tao chét khang khuin dugc xac dinh & méi truong
bd sung sucrose 2% wiv), peptone 1% (w/v) va K. HPO, 2% (w/v), ham lwgng dwong tir 5,73-5,87% (w/v), pH 6,09-
6,14 va mat sb giong chiing 107 (té bao/ml). O dleu klen thich hgp trén quy mé 2 lit, chung L39 c6 kha ning khang
vi khuén chi thi véi dwong kinh vong khang chiing PO va PM dat 11,33 va 5,5 mm. Két qua giai trinh tw 16S rRNA
cho thiy, chiing vi khuin PO va L39 twong dong véi Propionibacterium acnes DNF00413 véi d§ twong dong 99% va
Lactobacillus plantarum 7.11E véi d twong dong 98%.

Tir khéa: bacteriocin, diéu kién thich hop, khang khuin gy mun, nwéc chua tau hi, vi khuin lactic.

Chi s6 phén loai: 3.5

Pat van de

Vi khuéan lactic (LAB) 1a nhém vi sinh vat duoc phat
hién, ng dung va phat trién gin lién véi cong nghé 1én men
thyc pham [1]. Vi khuén lactic c6 kha ning bién d6i duong
thanh cac san pham c6 ing dung trong bao quan thyc pham,
trong do c6 acid lactic va bacteriocin, nhom protein khang
khuan.

Nghién ctru vé bacteriocin 1a mot trong nhitng hudng
di nham d6i phé vai tinh trang dé khang khang sinh tong
hop gdy ra boi thuc trang lam dung thudc khang sinh
& hau hét cac qudc gia dang phét trién trén thé gioi [2].
Propionibacterium spp. dugc xem la mot trong cac nguyén
nhan gy ra mun trimg ca. Liéu phap khang sinh trong diéu
tri mun tring cé thuong kéo dai nhiéu thang va sy that bai
trong diéu tri c¢6 lién quan dén chung Propionibacterium
spp. khang thudc [3]. Pic tinh dé khang khang sinh cua
Propionibacterium spp. dugc xem la mot trong cac nguyén

"Tac gia lién hé: bhdlong@ctu.edu.vn
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nhén gay ra myn tring ca.

Trudc vién canh trén, viéc diéu tri béng cac bién phap
thay thé mang tinh bén vimng nhu vi khuén dbi khang vi
khudn va tng dung bacteriocin, mot nhom khang sinh
ty nhién, dang ngay cang dugc quan tim. V& ban chat,
bacteriocin 12 nhom chat khang khuén c6 tinh dc hiéu, it
gdy dé khang va khong mang tac dung phu cho con nguoi
[4]. Tuy nhién, dé c6 thé thu nhan bacteriocin, can thiét phai
chon liya nhitng ching vi khuan c6 hiéu sut tong hop cao
tién t6i san xudt bang k¥ thuat sinh hoc véi cac chung mai
thich hop cho san xuat cong nghiép.

Nudc chua tau hu 1 san phdm ciia cong nghiép 1én men
lau doi tai nwdc ta. Nudc chua tau hu co chira isoflavon,
oligosaccharide, peptide va saponin vén tuong dong cac
thanh phan protein, duong va dinh dudng cé trong moi
truong nuoi céy vi sinh vat [5]. Viéc ing dung nudc chua
tau hu trong san xudt sinh khéi vi khuén lactic c6 tiém ning
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Isolation and optimisation
for culture conditions of lactic acid
bacteria for antibacterial properties
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Abstract:

This study aimed to isolate strains of Propionibacterium
spp. from human skin, select lactic acid bacteria
having antibacterial properties against the isolated
Propionibacterium spp. strains, and identify the suitable
conditions to culture lactic acid bacteria from tofu sour
liquid. As a result, the two strains of Propionibacterium
spp. were isolated (PO and PM), which had following
properties: Gram-positive, rod shape, non-mobilized,
round colony with entire or undulate magrin, positve
oxidase and negative catalase activities. In antibacterial
property test, the L39 strain of lactic acid bacteria
produced the largest antibacterial zone with the zone
diameters against PO and PM at 10.16 mm and 14.16
mm, respectively. In tofu sour liquid, the suitable culture
conditions for the antibacterial property of the strain
L39 were determined with the addition of 2% (w/v)
sucrose, 1% (w/v) peptone and 2% (w/v) K,;HPO,, 5.73-
5.87% (w/v) sugar content, pH 6.09-6.14, and inoculum
density at 107 (cell/ml). At the suitable conditions in
2-litre scale, .39 could produced 11.33 and 5.5 mm
inhibitory zones against the indicator strains PO and
PM. Strains PO and L39 were molecularly identified as
Propionibacterium acnes DNF00413 with 99% identity
and Lactobacillus plantarum 7.11E with 98% identity,
respectively.

Keywords: antibacterial, bacteriocin, lactic acid bacteria,
suitable conditions, tofu sour liquid.

Classification number: 3.5
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lam giam gia thanh san xuat. Xac dinh duoc diéu kién t6i
vu dé nuoi ciy sao cho sinh khi vi khuan thu duge c6 kha
ning khang khuan t6t mang tinh quyét dinh dén tmg dung
va chuyén giao cong nghé.

Nghién cttu nay duoc thuc hién nhim muc dich tim duge
chung vi khuan gdy ra mun Propionibacterium spp. trén da
va tuyén chon chung vi khuan lactic cung diéu kién nudi
cdy chung trén moi truong nudc chua tau hu cho kha ning
sinh ra bacteriocin t6t dé trc ché hoat dong ciia vi khuin
Propionibacterium spp., qua d6 hd tro diéu tri bénh da lidu.

Noi dung nghién ciiu
Doi twong va phwong phap

Mudi chung vi khuén lactic dugc phéan 1ap, tuyén chon
va luu trlr tai Phong thi nghiém cong nghé sinh hoc thuc
phém, Vién Nghién ctru va Phat trién Cong ngh¢ sinh hoc,
Truong Pai hoc Can Tho. Vi khuén lactic dugc nudi céy
bang moéi truong MRS (De Man, Rogosa va Sharpe, Merck)
[6].

Mau nhan mun duoc thu trén 5 tinh nguyén vién nham
phan 1ap vi khuan Propionibacterium spp. bang cach phan
1ap trén moi truong BHI (Brain Heart Infusion, Merck) va
dugc nudi cdy trong méi trudng TSB va TSA (Tryptic Soy
Broth va Tryptic Soy Agar, Merck). Mau nuéc chua tau hi
duoc thu tai co so san xuat trong chao Vinh Tran (phudng
An Hoa, quan Ninh Kiéu, TP Céan Tho).

Phan ldgp va dinh danh vi khuin Propionibacterium
Spp. tir da nguoi

Phan ldp vi khudn Propionibacterium spp. tir mau nhdn
mun: tién hanh sat khuan xung quanh vi tri mun trén da
v6i ethanol 70% (v/v). Dung dung cu nin mun thu miu
nhan mun tir da mat cua 5 tinh nguyén vién va tang sinh
trong 100 ml méi truong BHI broth trong 72 gid ¢ diéu
kién ky khi. Tién hanh céy trai lap di lap lai nhiéu lan trén
dia chira méi truong BHI agar dén khi thu duoc khuan lac
thuan. Kiém tra hinh thai khuan lac dic trung cho vi khuén
Propionibacterium spp.

Xac dinh cac dac tinh sinh Iy sinh hod cac chung phan
Idp (nham xéc dinh cac dic diém hinh thai, sinh Iy va sinh
hoa ciia cac chiing vi khuan da phan 1ap): cac chung vi khuin
thuan c6 hinh que, khong chuyén dong dugc chon mau nhan
sun, sau do tién hanh nhudém Gram, thtr catalase, oxidase dé
xac dinh cac chung vi khuén phan 1ap dugc thudc nhém vi
khuan Propionibacterium spp.

DPinh danh vi khudn Propionibacterium spp. tuyén
chon duwoc: qua két qua dinh danh so bd chon dwgc chung
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vi khuén c6 ddc diém hinh thai, sinh 1y, sinh hoa phi hop
véi cac dac tinh cua cac loai thudc chi Propionibacterium
spp. Méu dugc giri dinh danh & Malaysia véi cap moi duoc
sir dung dé khuéch dai 16S RNA vi khuén bao gém 27F:
5’-ACGGTTACCTTGTTACGACT-3" va 1492R 5—
AGAGTTTGATCCT GGCTC-3"[7].

Khao sat khd ndang khang khuin Propionibacterium
Spp. ciia vi khudn lactic

Khdo sat hoat tinh khang khudn cia vi khuan lactic
(nham tuyén chon chung vi khuén lactic ¢6 hoat tinh khéang
khudn va sinh bacteriocin tét): tinh khang khuan duoc kiém
tra bang phuong phap khuéch tan trén giéng thach [8]. Vi
khudn chi thi Propionibacterium spp. dugc phan lap va
xac dinh véi cac déc tinh sinh 1y sinh hoa phu hgp. Ching
chi thi Propionibacterium spp. da phan lap dugc nudi ting
sinh trong méi truong TSB trong 72 gir dén mat s 107 té
bao/ml. Trai 50 pl dich méi truong nudi ciy trén dia moi
turong TSA. Tao nhimng giéng nho co duong kinh 5 mm vai
thanh kim loai v6 trung. Chuén bi dich bacteriocin thd tir
10 ching vi khuan lactic bang cach ly tam (10.000 vong/
phut, 15 phat) dich ting sinh vi khuan lactic sau khi nudi
& moi truong MRS broth trong 48 gio. Thu phan dich sau
ly tdm va chuin d6 pH dén 6,5 bang NaOH 0,1N. Cho 80
ul dich bacteriocin thé nhod vao mdi giéng cua dia thach da
cy trai vi khuan chi thi va i & 37°C trong 48 gid. Ghi nhan
su hinh thanh vong khang khudn xung quanh cac giéng trén
dia thach.

Gidai trinh tw va dinh danh vi khuan lactic ¢6 kha nang
khdng khudn tot: trinh ty gene 16S RNA cuia chung vi khuan
lactic ¢6 hoat tinh khang khuén tot nhat da tuyén chon duoc
khuéch dai bang cip mdi 27F va 1492R. Mau khuéch dai
dugc gidi trinh tu tai Pai hoc Kyushu (Nhat Ban). Trinh ty
duogc giai dugc so sanh dbi chiéu voi co so dir liéu NCBI
(National Center for Biotechnology Information, Hoa Ky)
st dung cong cu nucleotide BLAST.

Diéu kién nuoi cd'y vi khudn lactic trén nwdc chua tau
hii cho khd néing khdng khudn Propionibacterium spp.

Nguén carbon, nito va khodng thich hop cho kha néing
sinh chdt khang khudn cia ching vi khudn lactic tir nuwde
chua tau hi: ching 1 ml dich tang sinh vi khuén lactic vao
6ng nghiém chira 9 ml méi truong nudce chua tau ha co
bd sung cac yéu t6 dinh dudng: 2% (w/v) ngudn carbon
(sucrose, glucose, maltose), 1% (w/v) ngudn nito (peptone,
tryptone, yeast extract) va 2% (w/v) nguén khoang (KH,PO,,
K,HPO,, MgSO,). Tang sinh vi khuén trong 36 gid va khao
sat hoat tinh khang khuén cta dich ting sinh c6 bd sung
thanh phan khac nhau twong tu [8].
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Nong d¢ giong ching, ham lwong dwong va pH thich
hop cho khd nang sinh chdt khang khudn cia cdc ching
vi khudn lactic: ting sinh vi khuén lactic trong méi truong
nuée chua tau hii duoc bd sung cac thanh phan di xac dinh
va diéu chinh ham luong duong (5%, 6% va 7% w/v), ndng
do giéng chung (105, 10° va 107 té bao/ml), pH (5,0; 6,0 va
7,0). Thu dich sau tang sinh va khao sat hoat tinh khang
khuén & cac diéu kién nuéi cdy khac nhau theo phuong phap
khuéch tan giéng thach [8].

Kha ndng nuéi cdy vi khudn lactic sinh chat khang khudn
tir mede chua tau hi & quy mé 2 lit (nham kiém tra tinh
thich g voi didu kién san xuat quy mo phong thi nghiém):
chuan bi dich nudc chua tau hil ¢6 bd sung cac thanh phan
carbon, nito va khodng thich hop x4c dinh qua thi nghi¢m
trude. Piéu chinh diéu kién pH va ham lugng duong theo
nghiém thtrc thich hop di tuyén chon. Chiing 1% (w/v) dich
tang sinh vi khuén lactic (mat s6 10° té bao/ml) vao 2 lit dich
nudc chua tau hi da chuan b va tién hanh ting sinh trong
36 gio. Thu mau dich tang sinh, ly tim va tién hanh khao sat
hoat tinh khang khuén nhu cac noi dung trén nhim x4c dinh
kha ning khang khuén.

Céc sb liéu vé duong kinh vong khang khuan ciia mdi
chung Lactobacillus spp. duoc xir Iy thong ké bang phan
mém Statgrahics Centurion version XV dé tim su khéc biét
v nghia giita cac nghiém thirc.

Keét qua va thao luan

Phan Igp va dinh danh vi khuin Propionibacterium
Spp. tir da nguoi

Két qua phan lap 8 mau nhan mun thu tir cac tinh nguyén
vién da thu dugc 4 chung c6 dac diém hinh thai dac trung
cua vi khuan Propionibacterium spp, gom PO, PI, PL va
PM.

Trén moi truong TSB agar i ¢ 37°C sau 72 gio nudi
cy, tat ca cac ching c6 dang khuan lac hinh tron, bia ring
cua (ching PL, PM, PI) va bia nguyén (ching PO). Khuin
lac mau tr'fmg duc, bong, khuén lac lai (chung PL, PI) hoac
khuan lac mé cao (PO, PM). Kich thuéc khuén lac 5,0x1,0
mm (ching PI, PM va PL) va 0,5x1,0 mm (ching PO). Té
bao hinh que, kich thudc khoang 1,0x5,0 pm (chung PI, PL,
PM) va 0,6x5,0 pm (chung PO). Pac diém hinh thai cta cac
chung vi khuén phan 1ap duoc téng hop & bang 1 cho thiy
pht hop véi cong bd ctia mot sé nghién ctru vé dic diém cua
chi Propionibacterium spp. [9, 10]. Trong cac nghién ctru
nay, Propionibacterium spp. c¢6 khuan lac dang hinh tron,
bia ring cua, bia nguyén, té bao co dang hinh que, khong co
kha nang di dong, khong hinh thanh bao tu.
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Bang 1. Pac diém hinh thai clia cac chiing vi khudn phan lap.

Bang 2. Kha nang tic ch& vi khuin Propionibacterium spp. clia
cac chiing LAB.

Diic diém sinh héa Diic diém khuin Iac Dic diém té bio . . . .
ST Chiing Duong Dudng Duong Duong
vi khuan . Hinh ) Khining Hinh thai <t Ll L4 [l
Gram  Oxidase Catalase Mau sac dan Bia m%i didine 1 bio vong vong vong vong
ik i LAB khiang  Khing LAB Kkhang Kkhang
. o . . khuén Kkhuén khuén khuén
1 PL + Trangdyc Tron Rangcua Lai - Que ngan PO! PM! PO! PM!
(mm) (mm) (mm) (mm)
2 M + 4 + Trangdyc Tron Réngcua Lai - Que ngan 126 5,50 6.50¢ L52 6.00° 5,50
3 PO + 4 Tringduc Tron Nguyén Mo - Que ngin L2 5,50¢ 5,16 L37 7,50¢ 6,004
4 PM + o+ Tringduc Tron Rangcua Lai - Que ngin L30 5,83¢ 8,00 L7 8,50 5,50
“Cha thich: (-) khong di dong. L1l 6,00¢ 13,33 L54 9,16° 13,33
« s . R e . ) \ \ L9 6,001 13,16° L39 10,16* 14,16*
Dbac tinh sinh hoé té bao cho thay hai chung PO va PM 1a
vi khuén Gram duong, c6 hoat tinh catalase nhung khong cé CV (%) 6,76 4,50 CV (%) 676 4,50

hoat tinh oxidase. Cac dic diém nay phu hop voi miéu ta dic
tinh sinh ho4 té bao vi khudn Propionibacterium spp. nhu
mo ta cia Amini va Richetti (2015): vi khuan Gram duong,
ky khi khong tao bao tu [11]. Theo Butler-Wu (2011) va
Ulrika (2012), Propionibacterium spp. 1a nhom vi khuan ky
khi c6 hoat tinh catalase va khong cé enzyme oxidase [12,
13]. Hon nira, cac dic tinh sinh héa cua cac chung PO va PM
phan 1ap phu hop v6i vi khudn Propionibacterium spp. theo
khéa phan loai cta Bergey v6i cac dic tinh co ban bao gom:
vi khuan Gram duong, ¢6 hinh que, c6 enzyme catalase va
khong c6 hoat tinh oxidase [14]. Vi vay, co thé két luan
duoc rang 2 ching vi khuén PO va PM phan lap duoc tir cac
mau nhan mun trén da thudc chi Propionibacterium.

Chung PO c6 tong s6 nucleotide dugc giai 1a 634 va
cho két qua dong hinh v6i chung Propionibacterium acnes
DNF00413 ty 18 99%, khong c6 vi tri bi ngat quing trén
chudi, mirc do sai léch khong dang ké (1%).

Kha nang khang khuin Propionibacterium spp. clia
vi khudn lactic

Hoat tinh khdng khudn va sinh bacteriocin cia cdc
chiing vi khudn lactic: tit ca 10 ching vi khuén lactic dugc
kiém tra kha nang hinh thanh bacteriocin bang phwong phap
khuéch tan giéng thach (bang 2), tinh khang khudn dugc
biéu hién khi duong kinh vong vo khudn 16n hon 5 mm
[15]. Muodi chung vi khuan lactic di phéan 1ap déu c6 kha
ning tao vong vo khuan trc ché vi khuan Propionibacterium
spp., trong d6 chung L.39 tao duong kinh vong v6 khuan 16n
nhét 1a 10,16 mm dbi voi ching PO va 14,16 mm ddi véi
chung PM.
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Ghi cha: 'Gia tri trong bang |a gia tri trung binh clia 3 1an Iap lai. Cac gia
tri trung binh trong cting mot cot theo sau ¢ cac mau tu gidng nhau thé
hién su khac biét khong c6 y nghia vé mat thong ke vai do tin cay 95%.
Pinh danh vi khudn lactic ¢é kha ndng khdng
Propionibacterium spp: két qua giai trinh tu va truy van co
s¢ dir liéu NCBI cho thay trinh ty ching L39 tuong dong
v6i L. plantarum ching 7.11E v6i muc twong dong 98%.
Khi khao sat cac ddc tinh hinh thai, sinh ly va sinh hoa té
bao ctia chung 139 sau phén 1ap cho thiy, chung L39 1a truc
khuan Gram duong, khong c¢6 hoat tinh oxidase va catalase,
c6 kha nang sinh acid phan gidi CaCO, [16] So véi dac
diém sinh ho4, két qua giai trinh ty twong dong v6i vi khudn
L. plantarum 1a phu hop. Két qua nay ciing phu hop véi
nghién ctru di trude trén L. plantarum 13 10ai vi khuén lactic
¢6 tiém ning sinh chét khang khuan manh nhu acid hitu co,
hydrogen peroxide, diacetyl, bacteriocin [17, 18].

Diéu kién nuoi ccfy vi khudn lactic trén nwéc chua tau
hii cho kha nang khang khuan Propionibacterium spp.

Nguoén carbon, nito va khodng thich hop cho khd nang
sinh chat khang khudn ciia ching L. plantarum L39 tir nude
chua tau hi: két qua cho thiy, duong kinh vong khang
khuén dat cao nhit & nghiém thuc 2 khi moi truong nude
chua tau hu bd sung sucrose 2% (wW/v), peptone 1% (w/v) va
K,HPO, 2% (w/v) (bang 3). Tinh khéng khuan yéu khi méi
truong bd sung maltose 2% (w/v) va c6 su khac bi¢t co y
nghia théng ké. Két qua nay tuong tng véi thi nghiém cua
Todorov vé kha ning sinh chat khang khuan bién dong theo
ham lugng va thanh phan carbon clia méi truong anh huong
dén kha nang sinh truong cua té bao vi khuéan [19]. Trong thi
nghiém cua Todorov, Lactobacillus spp. khong sinh nhiéu
bacteriocin ST22Ch khi méi truong dwoc bd sung maltose
va gluconate.
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Bang 3. Tac dong cla ngudn carbon, nitg va khoang thich hgp
cho sinh chat khang khuin ctia vi khudn lactic tif nuéc chua
tau ha.

Dudmg kinh Dudng kinh

STT  Nghiém thite Zﬁ:ﬁg“;‘g‘g STT Nghiém thirc Z;Eﬁg”lf(‘)"g
(mm)’ (mm)

1 Glucose-Peptone-K HPO, 10,83 15 Maltose-Tryptone-MgSO, 0,00¢

2 Glucose-Peptone-KH,PO, 6,674 16 Maltose-Yeast Extract-K HPO, 0,00

3 Glucose-Peptone-MgS0, 0,00¢ 17 Maltose-Yeast Extract-KH.PO, ~ 6,00¢"

4 Glucose-Tryptone-K HPO, 9,50¢¢ 18 Maltose-Yeast Extract-MgSO0, 11,33

5 Glucose-Tryptone-KH,PO, 1,17 19 Sucrose-Peptone-K HPO, 12,67

6 Glucose-Tryptone-MgSO, 7338 20 Sucrose-Peptone-KH PO, 9,00%

7 Glucose-Yeast ExtractK HPO, 7,50 21 Sucrose-Peptone-MgS0, 0,00¢

8 Glucose-Yeast Extract-KH,PO,  0,00" 22 Sucrose-Tryptone-K HPO, 5,50°

9 Glucose-Yeast Extract-Mg80, 6,67 23 Sucrose-Tryptone-KH,PO, 0,00¢

10 Maltose-Peptone-K HPO, 6,331 24 Sucrose-Tryptone-MgSO, 5,83t

11 Maltose-Peptone-KH,PO, 6,074 25 Sucrose-Yeast Extract-K HPO, 7,67

12 Maltose-Peptone-MgSO, 733 2 Sucrose-Yeast ExtractKHPO, 583"

13 Maltose-Tryptone-K HPO, 9,50 27 Sucrose-Yeast Extract-MgS0, ~ 0,0%

14 Maltose-Tryptone-KH,PO, 9,833t

Ghi cht: 'Gia tri trong bang 1a gia tri trung binh cta 3 1an l3p lai. Cac
gia tri trung binh trong cling mot cot theo sau c6 cac ky tu giong nhau
thé hién su khac biét khong co y nghia vé mat thong ké vai do tin cay
95%; CV=12,97 (%).

Két qua cho théy, nghiém thurc tdi wu duoc xac dinh &
mdi trudng ¢ bd sung sucrose 14 ngudn carbon chinh ciing
phut hop véi nghién ciru gin day cua Lé Ngoc Thuy Trang
va Pham Minh Nhut trén moi truong chira 2% w/v sucrose
[20]. V& tinh kinh té, sucrose c6 nhiéu trong cac nhom san
pham duong san xuat nhu duong mia va duong cu cai von
da dang vé ngudn cung. Gia thanh ré gitup san xut hoat chat
sinh hoc nhu bacteriocin & quy mé cong nghiép co tinh kha
thi cao hon. Tur do, viéc thich ing voi dudong sucrose giup
tang tiém nang tmg dung ching L. plantarum 139 trong
thyc té. Ngudn dam pho bién nhu peptone duoc san xuat tir
nhiéu nguyén liéu khac nhau c6 gia thanh ré, dé san xut va
¢6 tinh kha thi khi irng dung ¢ quy mé cong nghiép. Peptone
cling 12 mot trong nhitng thanh phan ctia méi truong MRS
nén c6 kha ning twong tac t6t trong chinh méi trudong cia
né. So vai cac ngudn khoang khac, két qua thi nghiém cho
thdy K HPO, c6 kha nang hd trg siph bacteriocin tot nhat
cho Lactobacillus spp. tuong tu két qua nghién ciu cia
Todorov va Dicks, mirc san xuat bacteriocin ciia ching L.
plantarum ST23LD khi mdi truong bd sung 0,2, 0,5 va 1,0
g/l KH,PO, cao hon khi bd sung 0,2 g/l K,HPO, [21].

So véi tang sinh khang khuén trong méi truong MRS
v6i duong kinh vong khang B. subtilis cha L. plantarum
L54 (13,67 mm) [22], duong kinh vong khang khuén sinh
ra khi nuéi cdy chung L. plantarum 139 trong méi truong
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nuoc chua’ tau hu bd sung sucrose-peptone-K HPO, (12,67
mm) la thap hon. Thuc té, MRS 1a méi truong chuyén nudi
ciy Lactobacillus spp. voi cac thanh phan dinh dudng chon
loc dac biét phu hop voi gia thanh cao. Viée tan dung nudc
chua tau hii 1a ngudn phu phé pham trong nuéi cay ching L.
plantarum 139 mang tinh kinh té va bao vé méi truong véi
duong kinh khang khuan thap hon (12,67 mm so vé6i 13,67
mm ctia MRS) 14 chap nhan duoc.

Céc nghiém thuac 19, 20, 21, 23 va 26 cling su dung
sucrose nhu nghiém thic t6i wu nhung lai khong tao chat
khang khuan. Twong tu, nghiém thic 23 va 24 dbi voi
peptone va nghi?m thirc 27 d6i voi K,HPO, ciing khong tao
chat khang khuan mic du don 1¢ s dung cac thanh phan
nhu nghiém thac tdi wu. Bén canh do, kha nang sinh chét
khang khuén theo thanh phan va diéu kién méi truong cia
Lactobacillus spp. 1a sy phan g cta biéu hién gene, kich
thich san xuét protein khang khuan. Vi vay, viéc t6i wu hoa
mot s6 yéu té nhu ham lugng duong, pH va mat s gidng
chung & noi dung tiép theo c6 thé gitp cai thién kha ning
tao bacteriocin cua L. plantarum 1.39.

Nong do gidng ching, ham luong duong va pH thich
hop cho khd ning sinh chat khdng khuin cua chung L.
plantarum 139 dugc trinh bay ¢ bang 4.

Bang 4. Anh huding ctia ndng do gidng ching, ham lugng dudng
va pH thich hgp cho kha ning sinh chat khang khuan ctia chiing
L39.

Himlng  D0m  Duing Hinlgng D008 Duing

Wy W

i binhg b‘mhg s binhg binhg
ST M%t N vong vong ST M%t 0 vong vong

e g Khing O e kbing

(log té bao/ . 3 (log te bao/ 3 .

) chiing chiing ) ching chiing

PO'(mm) PM'(mm) PO'(mm)  PM'(mm)

1 555 10,50 5,50 15 6-6-7 13,00 833
2 5-5-6 1067 6,17 16 6-7-5 10,50 716
3 557 11,00 6,33 17 6-7-6 12,67 750
4 5-6-5 12,00 750 18 6-1-7 14,00 8,50
5 5-0-6 12,00 8,17 19 7-5-5 1033 150
6 5-6-7 15,33 17 20 7-5-6 1,17 6,83
1 515 11,33 6,00 21 151 11,83 7,00
8 576 12,33 6,67 0 7-6-5 12,17 133
9 517 1133 633 B 7-6-6 12,83 6,83
10 0-5-5 12,00 533 L 7-6-1 117 5,67
11 6-5-6 11,83 6,17 25 T-1-5 11,67 550
12 6-5-7 13,00 6,67 26 7-1-6 12,67 5,50
13 0-6-5 13,00 116 ] 711 1L17 550
14 0-6-6 13,67 8,50

Ghi ch: 'Gia tri trong béng la gié tri trung binh cla 3 1an 13p lai.

S liéu cua thi nghiém dugc ghi nhan va phén tich bing
phan mém thong ké Statgraphic Centurion XV nham thiét
1ap phuong trinh hoi quy nhiéu bién (hinh 1 va hinh 2), dya
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vao phuong trinh nay c6 thé xac dinh dwoc nghiém thuc t6i
wu cho viée san xudt bacteriocin tir ching L. plantarum 139
khang chung chi thi.

Kha nang khang khudn chiing PO: db thi mat dap Gmg va
d thi duong dinh muc cua duong kinh vong khang khuan
chang PO (hinh 1) cta vi khuén lactic cho thdy, voi ham
luong duong 5,87% (w/v), pH 6,14 va mat s6 giéng ching
log 7 (107 té bao/ml) 1a didu kién t6i wu cho kha ning sinh
chét khang khuan khang chung chi thi. Puong kinh vong
khéng theo kiém chimg dat 14,00 mm. Diéu kién dinh dudng
theo nghiém thuc t6i vu cao hon so voi két qua nghiém thirc
19 ¢ bang 3 (12,67 mm). Két qua khang khuan ciing tuong
g voi nghién cru gan day cua Sabrina Sabo va cong su,
khi cai thién san xuat bacteriocin tir vi khudn L. plantarum
ST16Pa tir phé pham sira bot, hoat tinh khang khudn khang
Literia innocua 6 A CLIST2865 vé6i duong kinh 13,23 mm
[23].
Pudng kinh

vong khang
(mm)

X X

Hinh 1. P4 thi mat dap ting va dudng dinh miic cta dudng kinh
vong khang khuin PO theo mat do giong chiing = log 7 t& bao/
ml, ham lugng duong = X vapH =Y.

Puong kinh vong khiang khuin PO = — 44,6111
+ 5,87963*X — 2,43068*10*7 + 6,06481*¥Y -
0.861111*X*X + 0,902778*X*7 + 0,972222*%X*Y

0,416667*7*7 + 1,125%7*Y — 0,972222%Y*Y —
0,1875*X*7*Y.

Nhiéu nghién ctru cho thiy, pH 1a yéu t6 hét stc quan
trong ddi voi qua trinh sinh trudng va phat trién cia vi sinh
vat. Khalid két luan su tang truong tdi wu cho LAB 1a &
mirc pH acid nhe 5,0-6,0 [24]. T két qua cho thiy, ching
L. plantarum L39 dugc kich thich san xut bacteriocin ¢ pH
6,14 1a phu hop véi nghién ctu trén.

Kha nang khang khuan ching PM: tir d6 thi mat dap Gmg
va d6 thi duong dinh muc cuia dwong kinh vong khang khuan
PM (hinh 2) ctia vi khuén lactic cho thdy, véi ham lugng
dudng X=5,73% (w/v), pH=6,09 va mat s6 giéng chung log
7 (té bao/ml) 1a diéu kién tdi wu cho kha ning sinh chét
khang khuan khang chung chi thi PM. Vong khang khuén &
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nghiém thtrc tot nhat dat 8,5 mm (bang 4), kiém ching diéu
kién ti uu dat duong kinh 8,5 mm. So voi nghién ctru di
trude vé nudi cdy trén moi truong MRS trén L. plantarum
khéang B. subtilis tao duong kinh vong khang dat 10,33 mm
[25], két qua nay thdp hon. Tuy nhién, viéc sir dung nudc
chua tau hu dé nudi cdy vi khuan lactic mang lai y nghia vé
kinh té hon so v6i méi truong MRS chuyén ding, tiém ning
cao trong san xuat chat khang khuan & quy mé cong nghiép.

Dudng kinh
vong khing
—_(mm)

81

Buong kinh 76

vongkhing M- LA
(mm) ~ 86F 7 -

Wow om0 Y
X

Hinh 2. Do thi mat dap ting va dudng dinh mic ctia dudng kinh
vong khang khudn PM theo mat d giong chiing = log 7 t& bao/
ml, ham lugng duong = X vapH =Y.

Puong kinh vong khang PM = — 114,951 + 17,5741*X
+ 8,91667*7 + 18,9259*Y — 0,731481*X*X — 1,0%X*7

1,23611*X*Y — 0,231481*7*7 0,75*7*Y -
0,953704*Y*Y + 0,125*X*7*Y

Onwuakor phat hién rang, san xuat bacteriocin tdi uu
b&i bon loai Lactobacillus: L. lactis, L. fermentum, L. casei
va L. plantarum, hoat tinh khang Salmonella typhimurium
xay ra & pH 5,0-6,0 [26]. Nhu vay, pH t6i uu cta thi nghiém
(6,09) 1a twong dbi phu hop. Bén canh d6, mat sb gidng
chung 107 (té bao/ml) dugc sir dung trong bd tri nghién ciru
thu duoc két qua cao ¢ hau hét cac nghiém thirc. Muc dich
clia qua trinh nuéi ciy ching L. plantarum lactic L39 14 thu
nhén té bao co hoat tinh khéng chung chi chi manh, mat )
vi khuan cao, gitip cho viéc thich nghi voi méi truong va
sinh san té bao dién ra tot hon [27].

Tir két qua nghién ctru cho thay, ham luong duong t6i uu
sinh chit khang khuan khang chung chi thi PO va PM tuong
d6i gan nhau, lan luot 1a 5,87 va 5,73% (w/v). Mic di cac
diéu kién ham luong duong, pH va nong do gidng ching
khéac nhau nhung hoat tinh khang khuan déu dugc thé hién
qua cac vong khang khuin ¢ hau hét cac giéng thach, thi
nghiém cho thay hoat tinh ctia cac thanh phan khang khuan
¢6 sin trong té bao chung L. plantarum 139 c6 tac dong dén
chung chi thi & mirc @6 manh hay yéu phu thudc vao cac
diéu kién dinh dudng va moi truong [28].
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Kha nang nuoi cd'y vi khudn lactic sinh chit khang
khudn tiv nwéc chua tau hii 6 quy mé 2 lit

Tir két qua thi nghiém t6i wu véi ham lugng dudng tir
5,73-5,87% (w/v), pH 6,09-6,14 va mat s6 giéng chung log
7 (té bao/ml) dugc danh gia 1a diéu kién thich hop dé L.
plantarum 139 sinh chat khang khuan. Khi ting sinh ching
L. plantarum 139 trong moéi truong nudce chua tau hu quy
md 2 lit & diéu kién ti vu thi hoat tinh khang khuan thap
hon so v6i vong khang t6i wu PO va PM kiém chimg & quy
mo 100 ml trong thi nghiém trude (14,00 va 8,50 mm) voi
duong kinh vong khang khuan ¢ chung chi thi PO va PM
lan luot 1a 11,33 mm va 5,50 mm. Callewaert va De Vuyst
da ting quy mo san xuat bacteriocin va ghi nhan su suy
giam hoat tinh khang khuin riéng cua bacteriocin sinh ra
boi Lactobacillus amylovorus DCE 471, qua d6 minh chung
su giam hoat tinh 1a do sy tich tu acid lactic khi 1én men quy
mo 16n [27].

Nhu vay, kha ning khang khuan cua L. plantarum 139
v6i vi khuén gy mun Propionibacterium spp. cho thiy tiém
ning tng dung rat 16n ciia ching nay trong san xuat my
pham, nhim dam bao an toan stc khoé con ngudi. Suda
(2012) da c¢6 két luan, bacteriocin cta L. plantarum gdm
enterocin AS-48 va lacticin 3147 14 an toan va c6 do bén cao
phu hop véi san xuat cong nghiép [29]. Do dé, trién vong
san xuat bacteriocin tir L. plantarum 139 tng dung trong
cong nghiép my pham tri myn 1a phi hop.

Két luan

Nghién ciru di phan lap dugc 2 chung vi khudn
Propionibacterium spp. (PO va PM) tir 8 mau nhan mun.
Trong 10 chung vi khuan lactic thir nghiém, ching L39 c6
kha nang sinh bacteriocin khang ching chi thi PO va PM
t6t nhat v6i duong kinh vong khang dat 1an luot 10,16 mm
va 14,16 mm. Két qua giai trinh ty 16S rRNA va so sanh
turong dong co so dit liéu gene NCBI cho thiy, PO va L39
tuong dong vi khuan P. acnes DNF00413 voi d6 tuong dong
99% va L. plantarum ching 7.11E vé&i d6 twong dong 98%.
Diéu kién thich hgp cho nuéi ciy ching L. plantarum 139
tir nuGe chua tau hi sinh chat khéang khuén dugce xac dinh &
mai truong bd sung sucrose 2% (w/v), peptone 1% (w/v) va
K HPO, 2% (w/v), ham luong duong tir 5,73-5,87% (w/v),
pH tir 6,09-6,14 va mat s6 giéng chung log 7 (t& bao/ml).
Khi nudi ciy & quy mo 2 lit voi didu kién thich hop, duong
kinh vong khéng chiing PO va PM dat lan luot 11,33 mm va
5,5 mm, mo ra trién vong ung dung trong linh vyc lam dep
va cham so6c strc khoe con nguoi.
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Biéu hién ctia protein TIF-IA va sur sinh tong hop RNA ribosome
tang cao ¢ khoi u cua bénh nhan ung thw dai - trwc trang
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Tom tit:

Ung thwr dai - trye trang 13 mdt trong nim loai ung thw pho bién trén thé giéi va 1a nguyén nhan giy tir vong thir
hai sau ung thw phéi. Bénh ung thw dai - truc trang thuong dién tién Am thim va khong c6 cac triéu chirng rd rang.
Bién phap chii yéu hién nay dwoc sir dung dé diéu tri ung thw dai - truc trang la phiu thuit, cing véi d6 1a hoa tri,
xa tri va thudc sinh hoc nhim tring dich. Tuy nhién, tinh trang tai phat bénh sau diéu tri rat phé bién. Do viy, rit
can thyee hién cac nghién ciru dé hiéu ré hon vé co ché phan tir ciia bénh, tir d6 phat trién cac liéu phap diéu tri hiru
hiéu hon. Trong nghién ctru nay, cac tac gia phan tich mirc dd ting biéu hién cia protein TIF-IA é mé ung thw dai -
true trang so v6i mé binh thwong 1an cin, dong thoi danh gia moi lién hé giira sy ting biéu hién cia protein TIF-IA
v6i mire dd sinh tdng hop RNA ribosome bing ky thuiat PCR dinh lwgng (QRT-PCR) va Western blot. Két qua cho
thiy, protein TIF-IA biéu hién cao hon rd rét trong miu mé ung thu dai - tryee trang so v6i miu mé binh thwong lan
can, va lrgng rRNA dwoc tong hop ciing cao hon twong ing véi mire d biéu hién TIF-IA. Cac két qua nay cho thiy

TIF-IA déng vai trd quan trong trong hoat dong ciia cic té bao ung thw dai - true trang.

Tir khéa: ribosomal RNA, TIF-IA, ung thu dai - truc trang.

Chi sb phén logi: 3.5

Tong guan

Ung thu dai - tryc trang 1a mot trong nam loai ung thu
phd bién trén thé gidi, tinh téi ndm 2018 toan thé gidi co
881.000 nguoi chét vi ung thu dai - tryc trang, 1a nguyén
nhan giy tr vong thir hai sau ung thu phdi. Trong d6, s6
ca méi mic tang lén 1,8 tri¢u, ding thr ba chi sau ung thu
phdi, va [1].

Ung thu dai - tryc trang khoi phat tir cac t& bao bat
thuong 0 niém mac dai - tryc trang hinh thanh cac polyp.
Pa sb polyp l1a lanh tinh, tuy nhién ciing c6 mét sb polyp
¢6 thé phat trién thanh ung thu trong nhimng diéu kién nhat
dinh. Ung thu dai - tryc trang thu(‘)‘ng dién tién 4m thém va
su phat trién cua né co lién quan dén méi truong séng, 16i
song va ca yeu t6 di truyén. Phau thuét 1a phuong phap phd
bién dé diéu tri ung thu dai - tryc trang; bén canh d6 cac
phuong phap hoa tri, xa tri hodc str dung cac thudc sinh hoc
nhim trang dich cling dugc ap dung trong diéu tri bénh. Tuy
nhién, nguy co tai phat bénh cao va tién lugng bénh xiu van
kha cao, hon 50% bénh nhan tai phat sau diéu tri va chét vi
di can [2]. Do vay, rat can thuc hién cac nghién ctu dé hiéu
13 hon vé co ché phan ti cua bénh, tir d6 phat trién cac liéu

"Tac gia lién hé: Email: ndquan.snn@tphcm.gov.vn
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phap diéu tri hiru hiéu hon.

Qua trinh té& bao chuyén dang tir binh thudng sang ac
tinh xay ra song hanh véi sy gia ting hoat dong ciia t& bao
nhu bién dudng, sinh tong hop cac thanh phan cta té bao
dé phan bao. Trong d6, qua trinh sinh tong hop protein 1a
nén tang quan trong. Qua trinh tong hop protein phu thude
vao sy tong hop ribosome va qua trinh phién md cuia RNA
ribosome (rRNA) xdy ra trong hach nhan t& bao va dugc
diéu khién boi RNA Polymerase I (Pol I) [3-5]. Ngoai ra,
mot s yéu td gdy ung thu bao gdm sy biéu hién vuot mirc
protein, su dot bién, su chuyén vi cla protein lam thay doi
céc con duong tin hiéu cia té bao va tac dong truc tiép trén
cac protein quan trong ddi véi su phién ma rRNA. Do do, su
tong hop rRNA 1a yéu t6 rit quan trong ddi véi sy phat trién
cua té bao ung thu [6].

Yéu t6 khoi dau phién ma I (TIF-IA) 1a mot yéu t6 diéu
hoa quan trong cua qué trinh tong hop rRNA thong qua viée
thiic ddy su gan két cua phan tir RNA Polymerase I (Pol I)

voi promoter cia ribosome DNA [7]. TIF-IA dugc ching
minh 13 biéu hién cao trong nhidu dong té bao ung thu va
dong vai tro quan trong trong viéc diéu hoa sinh tong hop
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Abstract:

Colorectal cancer is amongst the five most common
cancers worldwide, and has the second highest fatality
rate behind lung cancer. The signs and symptoms of
this disease are often difficult to detect in early stages.
The current treatment methods generally are surgery,
chemotherapy, radiation therapy, and targeted bio-
drugs. However, many patients suffer the relapse after
treatment. A better understanding of the cellular and
molecular mechanisms of colorectal cancer is required
for developing more effective therapies. In this study, the
authors investigated the expression of TIF-IA protein in
colorectal cancer tissues in comparison with adjacent
non-neoplastic tissues and also evaluated its effect in
regulation of rRNA biosynthesis by real-time quantitive
PCR (qRT-PCR) and Western-blotting analysis. Results
showed that the expression of TIF-IA in colorectal
cancer tissue samples was significantly higher than in
the adjacent non-neoplastic samples. Moreover, the
expression levels of TIF-IA was highly correlated to
the amount of rRNA synthesized. These results suggest
that TIF-IA plays an important role in the activities of
colorectal cancer cells.

Keywords: colorectal cancer, ribosomal RNA, TIF-IA.
Classification number: 3.5
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rRNA ciing nhu sy ting sinh té bao. Mic du vay, cho dén
nay chua co bang chung truc tiép vé sy ting sinh tong hop
rRNA va TIF-IA ¢ m6 ung thu dai - tryc trang ctiia bénh
nhan. Trong nghién clru nay, ching t6i danh gid muc do
biéu hién cua protein TIF-IA & miu md ung thu dai - truc
trang ctia bénh nhan nguoi Viét Nam va xac dinh mdi lién
hé gitta muc do biéu hién cia protein TIF-IA voi muc d
tong hop rRNA trong cic mau ung thu thu nhan duoc.

Vat liéu, phuong phap nghién ciu

Thu thdp khéi u so cd'p dai - truc trang va mé dai - truc
trang binh thwong tir bénh nhdn

Khdi u so cap va mo binh thuong 1an cin cua 30 bénh
nhan ung thu dai - truc trang nguoi Viét Nam dugc thu nhan
sau khi bénh nhan duoc tién hanh phiu thuat loai bo khdi u
theo chi dinh diéu trj tai Bénh vién Théng Nhat TP Ho Chi
Minh. Bénh nhan ung thu dai - tryc trang dugc chan doan va
phan loai theo quy trinh dugc thuc hién thudong quy tai bénh
vién. Sau phiu thuat, mot phan khdi u va mé binh thudng sé
duoc luu trir ngay 1ap tirc vao mot dng ly tim v tring 15 ml
c6 chira dung dich PBS lanh cting khang sinh va van chuyén
dén Trung tam Cong nghé Sinh hoc TP H6 Chi Minh, mo
dugc luu trir ¢ nhiét d6 -80°C.

Tdch chiét RNA va protein t(fng

RNA téng dugc tach chiét bang bo kit RNAeasy Plus kit
(Qlagen) theo quy trinh cua nha san xuit. i vai tach chiét
protein tong, 300 mg mo dugc cit nhuyén bang kéo, u véi
dung dich ly giai (RIPA buffer, Thermo Fisher) cé chua 1
mM phenylmethanesulfonyfluoride va 10 mM hdn hop chat
{rc ché protease, U & 25°C trong 5 phit, thu dich ndi sau ly
tam 16.000 g trong 3 phut, nhi¢t d§ phong.

Phan tich mirc dp tong hop rRNA

1 pg RNA tong thu nhan tir cic miu mé duge chuyén
thanh ¢cDNA st dung Superscript III first strand cDNA
reverse transcription kit (Invitrogen). Phan ung PCR
dinh lugng (qQRT-PCR) rRNA trong mau cDNA dugc
thuc hién véi cip moi chuyén biét cho vung 5’ETS
(external transcribed spacer) ctia phan t tién-rRNA:
S’ETS  pre-RNA-F 5’-gaacggtggtetgtcgttc-3°, 5’ETS
pre-RNA-R 5’-gcgtctegtctegtetcact-3°. Phan Gng qRT-
PCR dinh lugng gene gilt nha Glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) mRNA trong mau
cling dugc thuc hién dé lam ddi chung ndi voi cédp moi
GAPDH-F  5'-ccccttcattgacctcaactacat-3',  GAPDH-R
5'-cgctectggaagatggtga-3'. Mirc do biéu hién tuong ddi cua
rRNA trong mau mé ung thu va mé binh thudng 1an can
so véi mRNA cua ching ndi GAPDH c6 trong cung 1 mau
dugc xac dinh bang gia trj 2-CtRNA- CtGAPDH) M miu duoc
thuc hién qRT-PCR 3 lan, gia tri biéu hién tuong ddi cua



rRNA/mRNA GAPDH la gia trj trung binh ctia 3 1an lap lai.

Phin tich sw biéu hi¢n ciia protein TIF-IA bang
Western blot

50 ug protein dich ly giai té bao dugc phan tach bang
gel polyacrylamlde 10%. Sau d6, protein tur gel sé& du0’c
chuyén 1én mang PVDF (GE) bang phuong phap ban am,
mang PVDF lan lugt dugc khéa trong dung dich TBST 5%
sita gly, U v6i khang thé khang TIF-IA va voi khang thé
khang IgG c6 gin HRP (Thermo Fisher Scientific), doc tin
hiéu véi hoa chat ECL (Thermo Fisher Scientific). B-actin
duoc st dung nhu ching ndi.

Phwong phdp phin tich sé liéu

Thi nghiém dugc lap lai 3 1an va s liéu dugc phan tich
thong ké bang phan mém Graphpad Prism. H¢ s tuong
quan R dugc tinh bang phan mém Excel.

£ 2 < 2 ~
Ket qua va thao luan

So sdnh mivc dj tong hop rRNA giita miu mé ung thw
dai - truwc trang va mau moé binh thwong ldn cdn

Quaé trinh smh tong hop proteln dong vai trd nén tang
cho hoat dong song va phét trién ciia te bao. Té bao ung thu
co6 dac tinh hoat dong va phan bao rat manh, diéu nay dan
dén gia thiét 1a hoat dong sinh tong hop protein ciia chiing
s& cao hon céc té bao binh thuong. Do dé, sinh tong hop
protein & té bao ung thu 14 co ché quan trong ma nhiing hiéu
biét can k& vé n6 co thé gitip phat trién cac liéu phép tiéu
diét té bao ung thu hitu hiéu nhung it tic dong dén té bao
binh thuong. Qué trinh sinh tong hop protein cao doi hoi
nhiéu ribosome hinh thanh trong té bao. Trong phuc hcp
rlbosome ribosomal RNA déng vai tro thiét yéu. Vivay, &
cac té bao ung thu dang phan chia manh, mirc d6 tong hop
rRNA c6 thé ting cao hon so véi t& bao binh thuong. Dé
chung minh nhén dinh trén, chung t6i danh gia so sanh mirc
d6 biéu hién cua rRNA trong 30 cap mau khéiu ung thu dai
- tryc trang va mo binh thuong 1an can. Luong rRNA hién
dién trong miu mé ung thu va mo binh thuong duoc xac
dinh tryc tiép qua sb lugng phan tir tién-rRNA bang phan
mg qRT-PCR sir dung cip primer khuéch dai dic hiéu ving
5’ETS cua tién-rRNA. Trong thi nghiém nay, ching toi sir
dung mRNA cua gene gitt nha GAPDH lam chung ndi, mirc
do biéu hién tuong ddi cua rRNA trong mot mau mo duoc
danh gia dyga trén chiing ndi nay.

Két qua trinh bay ¢ hinh 1 cho thay, cic mdu md ung thur
dai - truc trang c6 muc do biéu hién rRNA cao hon so véi
cac mau mo binh thuong 1an can. O 30 mau mo ung thu,
trung binh lugng rRNA (so sanh v6i chimg ndi la mRNA
gene giit nha GAPDH) biéu hién 1a 1,1 1an trong khi trung
binh lugng rRNA & mau mo binh thuong lan can 1a 0,75
lan. Nhu vay c6 thé thdy, trung binh cac té bao trong mo
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ung thu dai - tryc trang biéu hién lugng rRNA cao gip 1,47
lan té bao trong mo binh thuong lan can. Sy khac biét nay
¢6 y nghia thong ké & muc p<0,001. Két qua nay phu hop
v6i cac nhan dinh rang, & té bao ung thu qua trinh sinh téng
hop rRNA ting cao hon & té bao binh thudng va tir d6 c6 thé
thiic day su sinh tong hop protein cua té bao ung thu. Két
qua cua chiing t6i 1a bang chimg dau tién va truc tiép ching
minh ¢6 sy ting tong hop cia rRNA & khdi u ung thu dai -
truc trang ctia bénh nhan Viét Nam so voi mo binh thuong.

20- p<0,001

1.5+ -

'ﬁ:j_q_f:i:_'.'

1.0

0.5 °®

Murc d6 biéu hién tuong doi
ctia rRNA/GAPDH (lan)

0.0 T T

M6 binh thuong
n =30

M6 ung thu
n=30

Hinh 1. So sanh miic d¢ tong hgp rRNA giiia cic miu ung thu
dai - tryc trang va mau mé binh thudng. 30 cip miu md ung
thu dai - truc trang va mod binh thudng lan can dugc tach chiét
RNA @3ng va thuc hién phan dng qRT-PCR vai méi dic hiéu cho
viing 5’ETS pre-rRNA va GAPDH. Mdc do biéu hién tuong d6i
clia rRNA so véi GAPDH trong tiing mau dugc xac dinh va thé
hién trén db thi. Gia tri trung binh va do léch chudn mdc do biéu
hien tuong doi rRNA/GAPDH clia 30 mau dugc xac dinh va so
sanh y nghia thong ké gitta nhom mo ung thu va nhom mo binh
thudng lan can.

Protein TIF-IA biéu hién cao 6 mdu mé ung thw dai -
truc trang

Sau khi xac dinh c6 su gia ting tong hgp rRNA ¢ md
ung thu dai - tryc trang, chtng t6i tién hanh tim hiéu nguyén
nhén cua hién tugng nay. Yéu té dau tién chung t6i chon
dé khao st 1a yéu t6 khoi dau phién ma I (TIE-IA). TIF-IA
1a yéu t6 trung gian quan trong 16i kéo phirc hop Pol I dén
ving promoter ctia rDNA va khoi ddu qua trinh phién ma
tao ra rRNA [7]. Su tang tong hop rRNA c6 thé c6 lién quan
dén su tang biéu hién va/hodc tang hoat dong cua protein
TIF-IA. Céc két qua nghién ciru trude ddy cua ching toi cho
thay TIF-IA biéu hién cao va dong vai trd quan trong trong
viée tang mirc d tong hop rRNA trong cac té bao lympho T
[8]. Do d6, chung t6i so sanh muc do biéu hién cua protein
TIF-IA & cic mau mo ung thu dai - tryc trang va md binh
thuong lan can.

Két qua phan tich Western blot tir 25 mau khéi u va mo
binh thuong lan can thu nhan tr bénh nhan ung thu dai -

truc trang cho thay, protein TIF-IA biéu hién cao ho’n 0
rét & khdi u so v6i mo binh thudng trong hau hét mau khao
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sat (hinh 2). Trong 25 cip mau khéo sat, c6 2 cip mau cho
két qua TIF-IA biéu hién & md ung thu thdp hon & mé binh
thuong 1an can (mau 8 va 21). Chung t6i chua giai thich
duoc Iy do cua 2 truong hop ngoai 18 nay. Mirc d6 biéu hién
TIF-IA trong cac miu mo ung thu nay ciing kha da dang,
thé hién qua cuong do tin hi¢u khac nhau trén mang lai. Két
qué cho thay, protein TIF-IA dugc biéu hién manh trong cac
mo ung thu dai - tryc trang va protein nay co thé giit vai trd
quan trong trong hoat dong cua cac t& bao ung thu.
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NT NTNTNTNTNT
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NT NT NT NTNT
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Hinh 2. Phan tich sy biéu hién clia TIF-IA & cac cap mau md

ung thu va mé binh thudng lan can. 50 pg protein t6ng cda dich

ly gidi ttr 25 cap mo ung thu (T) va md binh thudng lan can (N)

dugc phan tich SDS-PAGE va Western blotting véi cac khang thé

khang TIF-IA va Actin (chiing noi).

Twong quan giita mirc d tong hop rRNA va biéu hién
TIF-1A 6 mé ung thw dai - truc trang

Nhu d3 @& cap, qua trinh sinh téng hop rRNA phu thudc
vao hiéu qua ctia sy hinh thanh phirc hop khoi dau phién
mi Pol I ma yéu t6 khoi dau phién ma TIF-IA 14 thanh phan
quan trong. Khi phan tich mdi lién hé gilta su biéu hién
TIF-IA va mirc d6 tong hop rRNA trong 20 mau mé ung thu
dai - tryc trang, chung toi nhan thiy vé co ban 2 yéu tb nay
¢6 tuong quan ty 18 thuan voi nhau véi hé sb twong quan R
14 0,54. Nhitng mau mé ung thu ¢é protein TIF-IA biéu hién
cang manh thi lugng rRNA duoc téng hop cang cao (hinh
3). Méi twong quan thuan giira sy ting biéu hién TIF-IA va
tang tong hop rRNA cling quan st dugc ¢ cAc mau mo lanh
lan can véi hé s6 twong quan R 13 0,53 (hinh 3). Diéu nay
cho thay, tvong quan giita TIF-IA va rRNA xay ra & ca mo
ung thu ciing nhu mo binh thuong. Pang luu v 14 & cac mau
mo ung thu dai - tryc trang, sy ting biéu hién tuong ng ciia
TIF-IA va rRNA cao hon 13 rét so v4i & cac mau mé binh
thuong 1an can. Két qua nay cho thay kha nang TIF-IA c6
thé giit vai trd quan trong trong viéc thuc ¢y manh su sinh
téng hop rRNA trong t& bao ung thu dai - truc trang. Day
c6 thé 1a mot dac diém khac biét quan trong trong hoat dong
ctia té bao ung thu so vdi té bao binh thudng.
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Hinh 3. M3i tuong quan giiia sy biéu hién TIF-1A va mic d¢ tong
hgp rRNA ¢ miu md ung thu va mé binh thuong lan can. Mdc
dd biéu hién tuong doi clia rRNA so v6i GAPDH dugc xéc dinh
bang ky thuat qRT-PCR. Mc do biéu hién tuong doi clia TIF-IA
so vai Actin dugc do bang gia tri cuong do tin hiéu vach protein
trén mang lai Western blot bang phan mém GeneSys (Syngene,
United Kingdom). M&i tuong quan gitia méc do biéu hién tuong
d&i TIF-IA va méc do biéu hién tuong d6i rRNA & 20 cdp mau mo
ung thu va mo lanh lan can dugc so sanh. 20 cap mau md dugc
chon phan tich 1a nhiing mau co6 két qud Western blot dd chat
lugng dé phan tich tin hiéu bang phan mém.

Qua trinh sinh tong hop ribosomal RNA (rRNA) 1a quéa
trinh thiét yéu cho viéc ting sinh ciia té bao. Yéu t6 khai dau
phién mé protein TIF-IA hoat dong nhu mét yéu tb trung
gian dé 16i kéo phtc hop Pol I dén promoter ctia rDNA va
khoi ddu qua trinh phién ma. S6 luong va do phirc tap cia
cac twong tac protein-protein lién quan dén sy khoi dau va
kéo dai cta qua trinh phién ma rRNA 14 rat quan trong d6i
v6i viée didu hoa tang sinh té bao & ca té bao binh thuong
va té bao ung thu. TIF-IA duoc xem nhu mét protein quan
trong trong nhiéu loai té bao ung thu. Chung t6i di chung
minh rang, viéc kich hoat protem Akt 1am gia ting sy tong
hop rRNA va ting sinh ca té bao ung thu mau théng qua
qué trinh diéu hoa biéu hién protein TIF-IA va kich hoat
TIF-IA [9]. Gan day, chung toi cling ching minh TIF-IA
dong vai trd nhu mot yéu té hd trg cho mot protein gan két
v6i thu thé ErbB3 (Ebpl1) trong viée diéu khién su ting sinh
ctia té bao T thong qua kiém soét sy biéu hién protein p53 va
protein khang nguyén ting sinh trong nhan té bao (PCNA)
[10]. Céc két qué trén cho thy, TIF-IA dong vai tro thiét
yéu trong viéc diéu hoa sy ting sinh té bao & ca té bao binh
thudng va té bao ung thu. Chung t6i di phat hién ra TIF-IA
dong ton tai v6i dang dong phan TIF-90 va hién dién clng
vi tri v&i Pol 1 6 vi tri tong hop rRNA. Biéu hién vugt mirc
TIF-90 ciing lam gia ting sy gin két caa Pol I vao rDNA
thong qua thir nghiém két tia mién dich nhiém sic thé (ChIP
assay). Két qua nay phu hop véi viéc gia tang su téng hop
cta tién-rRNA khi biéu hién vuot mic TIF-90. Nguoc lai,
khi su biéu hién ciia TIF-90 bi kim ham thi s& dan dén su
giam manh ciia qua trinh tong hop tién-rRNA ciing nhu sy
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bam dinh cta Pol I vao rDNA. TIF-90 phdi hop v6i Akt dé
thiic day qué trinh tong hop rRNA cung véi sy ting sinh
té bao bang cach bam tryc tiép vao san phdm phan cét cia
Filamin A va @c ché tac dong cta san phidm phan cit nay
1én qua trinh tong hgp rRNA trén té bao ung thu bach cau
cép [8]. Trong nghién ctru ndy, chung t6i thiy ring, protein
TIF-IA biéu hién cao hon rd rét trong mau mo ung thu dai
- tryc trang so v&i mau mod binh thuong 1an can, va luong
rRNA duoc téng hop ciing cao hon twong tmg v6i mirc do
biéu hién TIF-IA. Céac két qua nay cho thdy kha ning TIF-
IA dong vai trd quan trong trong hoat dong ciia té bao ung
thu dai - truc trang.

Day la dir liéu truc tiép va diu tién cho thdy c6 su gia
tang biéu hién cua yéu td khoi dau phién ma TIF-IA va su
sinh tong hop ribosomal RNA & mé ung thur dai - tryc trang
ctia bénh nhan. Két qua nghién ciru nay gop phan cing ¢
nhan dinh rang TIF-IA giit vai tro quan trong trong ung thu
dai - tryc trang va nhiéu dang ung thu khac. Can phai thyc
hién thém nhiéu nghién ciru dé hiéu 16 co ché phan tir cua
TIF-IA trong thuc ddy hoat dong cua té bao ung thu dai -
tryc trang phan 1ap truc tiép tir khdi u ctia bénh nhan. Pay
¢6 thé 1a nén tang quan trong dé phat trién cac liéu phap mai
va hiéu qua cho viéc diéu tri bénh ung thu dai - tryc trang
tai Viét Nam.

LO1 CAM ON

Nghién ctru nay dugc tai trg boi Quy Phét trién Khoa
hoc va Cong nghé Qubc gia (NAFOSTED) thong qua dé
tai ma s6 106-YS.02-2015.60. Nhom tac gia xin trin trong
cam on.
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Két qua phan tich twong quan
giita mot so chi tiéu sinh truéng canh qua
va nang suat qua trén cay bwoi Da xanh tai Thai Nguyén
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Tém tit:

Nghién ctru phan tich moi tuwong quan giira mot s6 chi tiéu sinh trudng canh qua va ning suit qua trén cidy buéi Da
xanh dugc thue hién tai vweon thi nghiém & xa Tire Tranh, huyén Phi Lwong, tinh Thai Nguyén trong nam 2017-
2018. Két qua phén tich twong quan giira chi tiéu sinh truéng canh qua (dwong kinh, chiéu dai, s6 14) véi ning suit
qua budi Da xanh cho thiy, hé sé twong quan r lan lwot Ia: 0,31; 0,21 va 0,04, qua d6 khing dinh c6 su twong quan
khéng chit giira cac chi tiéu sinh truéng néu trén véi ning suit qua. Diéu nz‘ly cho thiy, canh qua chi yéu déng vai
tro mang qua va van chuyen dinh duwdng nuéi qua, ning suét qua se do sirc song cua toan b cay quyet dinh. Vi vay,
aé ting ning suit qua ctia budi Da xanh trong tai Thai Nguyén cin c6 cac bién phap ky thuit nang cao strc song

cuiia toan b cay.

Tir khéa: buoi Da xanh, canh qua, ning suit, sinh trueéng, twong quan.

Chi s6 phén loai: 4.1

- £ X
Dit van dé

Budi (Citrus grandis) 1a mot trong nhiing loai cdy an
qua ¢6 mui c6 gia tri dinh dudng cao. Cay buoi c6 kha nang
thich nghi tét, c6 thé trong dugc & nhidu ving sinh thai khac
nhau, tao nén nhiing ving qua déc san nhu budi Phuc Trach,
Niam Roi, Pht Dién, Poan Hung.

Thai Nguyén 1a mot tinh thudc ving trung du mién nai
phia Bic, c6 diéu kién sinh thai phu hop véi nhiéu loai cay
trong khac nhau, vi thé c6 tiém nang phét trién nhiéu loai
cay an qua c¢6 mui ndi chung va cay buoi ndi riéng. Trong
nhitng nim gan day, buoi Da xanh di dugc nguoi dan dua
vé trong & mot sb noi trén dia ban tinh. Cdy budi Da xanh
cling giébng nhu cac loai cdy an qua khéc, ¢ cac dic diém
sinh hoc dién hinh nhu qua trinh phan hoa 19c, hoa, mbi lién
hé sinh trudng gitra cac dot 1oc, dac diém sinh trudng cua
canh qua va kha ning cho ning suat qua. Dé thiy duoc mdi
lién hé giita cac dic diém sinh truong ctia canh qua véi ning

"Tac gia lién hé: chuthucdat@gmail.com.
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suét qua cta budi Da xanh tai Thai Nguyén, viéc nghién ctru
cac ddc diém sinh hoc, mdi tuong quan giita chi tiéu sinh
truong canh qua va ning suat qua, dong thoi xac dinh dugc
cac yéu t6 anh huong dé 1am luan ctr khoa hoc cho viée xay
dung cac bién phap ky thuat nang cao ning suat, chit luong
quéa budi Da xanh 1a rat can thiét. Bai bao nay tap trung phan
tich mdi twong quan giita mot s6 chi tiéu sinh truéng canh
qua va ning suit qua trén ciy budi Da xanh trong tai Thai
Nguyén.
Vat liéu va phuong phap nghién ciu

Vit li¢u

Nghién ctru dugc thyc hién trén vuon budi Da xanh
7 nam tudi tréng tai vuon thi nghiém ¢ xa Twc Tranh,
huyén Phu Luong, tinh Thai Nguyén. Céc bién phap k¥
thuat nhu bon phan, phong trir sau bénh, c6 dai dugc tién
hanh ddng déu trén khu thi nghiém. Thoi gian thyc hién
thi nghiém trong nam 2017, 2018.
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Abstract:

The study was carried out to determine the relationship
between some growth criteria of fruit bearing branches
and the fruit yield of Da xanh pummelo (C. grandis)
cultivated in Tuc Tranh commune, Phu Luong district,
Thai Nguyen province during 2017-2018. The correlative
analysis between the growth criteria of fruit bearing
branches (diameter, length, and total leaves) and the
fruit yield exhibited the correlation coefficient (r) as 0.31,
0.21, and 0.04, respectively, which reveals that there was
a low correlation between the growth criteria of fruit
bearing branches and theirself fruit yield. This also
showed that the fruit bearing branches almost played
roles as bearing fruits and carrying nutrients for fruit
growth, while the fruit yield would be determined by
the vitality of the whole tree. Therefore, it is necessary
to apply the technique solution to improving the tree’s
vitality in order to improve the fruit yield of Da xanh
pummelo in Thai Nguyen province.

Keywords: correlation, Da xanh pummelo, fruit bearing
branch, fruit yield, growth.
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Phuwong phdp bé tri thi nghigm va cdc chi tiéu theo déi

Phuwrong phdp bé tri thi nghiém: chon ngiu nhién 10 cay
thi nghiém. Cay lam thi nghiém dong déu, dai dién cho
suc sinh trudng binh thuong cta cay trong khu vuon thi
nghiém, cdy khong bi sau bénh pha hoai. Trén mdi cay
chon 4 canh ngang tan déu vé 4 phia - 1 nhiing canh trén
1 nam tudi. Chon canh c¢6 dudng kinh khoang 3,0 cm,
tién hanh danh ddu canh phan sat v6i than chinh, theo
doi kha nang ra 19c, sinh truong cia canh me, tudi canh
me O phén danh diu tré 1én, khi canh ra 16c, tién hanh
danh déu 16¢ trong d6 ghi rd ngay thang ra loc, theo ddi
lién tuc cac dot 1oc moc trén canh thi nghiém trong thoi
gian 1 nam. Tong s6 canh thi nghiém ban dau 1a 30 canh,
dugc theo ddi cac chi tiéu sinh trudng cua cac canh qua
va ning sudt qua, trén co s& d6 st dung phép toan hoc dé
phan tich mdi twong quan gitta cac chi tiéu sinh truéng
cuia canh qua va ning suit qua.

Cdc chi tiéu va phwong phap theo doi: cac chi tiéu
sinh truéng cua canh qua gém: chiéu dai, duong kinh, s6
14, dugc do dém riéng ré trén cac canh qua thi nghiém;
céc chi tidu vé niang suit qua cua canh qua ciing dugc
do dém riéng cho ting canh mang qua. Cac sb lidu
duoc phén tich bang phan mém théng ké dé xac dinh
mdi twong quan giita sinh truéng canh qua va ning suét.
Mirc d6 twong quan tuyén tinh giita céc chi tiéu sinh trudong
(bién x) va ning suat qua (bién y) dugc xac dinh theo gia tri
hé s6 tuong quan (r) nhu sau: r>0,8: twong quan chit ché;
=0,6 -<0,8: tuong quan mirc tuong ddi chat ché; r=0,4-<0,6
tuong quan muc trung binh; r<0,4: tuong quan khong chat
ché.

Keét qua va thao luan

Kha nang sinh trwong cua canh qud va ndng sudt
qud

Trong qua trinh sinh truong va ra hoa két qua, tién
hanh phan tich theo chtrc nang. Canh cay thudc ho cam
quyt noi chung va cay budi noi riéng gém ba loai canh:
canh dinh dudng c6 vai tro quang hgp va tao bd khung
tan; canh me c6 vai tro sinh ra canh qua va cac loai canh
khéc; canh qua 13 canh tryc tiép mang hoa, mang qua.
Két qua danh gia mot s chi tidu sinh truong canh qua,
ning sudt qua va mdi twong quan giita cac chi tidu vai
ning suat qua dugc trinh bay ¢ bang 1 va cac do thi 1,
2, 3.
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Bang 1. Mt sd chi tiéu sinh truéng canh qua va nang suit qua
ctia buéi Da xanh

Canh qui Puong kinh  Chiéu dai SO 14 Ning §u§t
(cm) (cm) (1a) (kg qua/canh)
1 1,0 10,5 1,0 2,66
2 0,9 8,5 0,0 1,20
3 1,3 6,4 0,0 1,45
4 1,1 9,5 0,0 0,93
5 0,8 12,3 2,0 2,70
6 0,6 12,5 1,0 2,46
7 1,3 10,5 0,0 1,42
8 1,4 12,0 1,0 1,55
9 1,1 13,5 2,0 1,51
10 1,2 10,5 1,0 1,34
11 0,9 13,5 3,0 2,42
12 1,2 14,0 2,0 2,16
13 0,8 11,0 2,0 1,54
14 1,1 14,5 2,0 2,06
15 1,2 12,5 1,0 1,55
16 0,9 13,0 2,0 1,96
17 1,2 12,4 2,0 1,46
18 1,3 14,5 2,0 2,68
19 1,1 13,5 1,0 2,42
20 1,2 15,5 2,0 1,42
21 0,9 16,5 3,0 1,32
22 1,2 15,0 3,0 1,64
23 1,3 14,5 1,0 1,90
24 1,0 17,0 5,0 1,62
25 1,2 11,0 1,0 1,15
26 0,9 18,0 2,0 2,24
27 1,2 14,5 3,0 1,40
28 1,0 12,5 5,0 1,55
29 1,1 14,5 3,0 1,35
30 1,0 17,0 4,0 1,45
Trung binh 1,1 13,2 1,9 1,75
v% 9,3 12,4 9,1 10,2

Puong kinh canh qua dao dong tur 0,6 dén 1,4 cm, sb
luong canh me c6 dudng kinh nho hon 1 cm chiém ty 1é
26,67%, nhitng canh c6 duong kinh 16n hon 1 cm chiém ty
1€ 73,33%.
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Moi quan hé giita cdc chi tiéu danh gia

Két qua phan tich mdi tuong quan tuyén tinh gilta duong
kinh canh qua v6i nang suat qua trén canh qua (do thi 1) cho
thiy, hé s6 tuong quan r=0,31 thé hién su tuong quan gitra
duong kinh canh qua véi nang sut qua & muc khong chat
(do tin cay 95%).

y =-0,851x + 2,6694

R=0,31
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Puong kinh canh (cm)

Do thi 1. Méi tuong quan gitia dudng kinh canh qua va nang
suat qua.

Chiéu dai canh qua dao dong tir 6,4 dén 18 cm (trung
binh 1a 13,2 cm), két qua phan tich mdi tuong quan tuyen
tinh giita chidu dai canh qua voi ning sudt qua duoc thé
hién qua dd thi 2, hé sb tuong quan r=0,21 thé hién sy tuong
quan giita chidu dai canh va ning suit qua & mirc khong
chat (d9 tin cdy 95%).

y=0,0413x+1,2118

R=0,21
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Do thi 2. Mdi tuong quan gitia chiéu dai canh qua va nang suat
qua.

S6 la/canh qua dao dong tir 0 dén 5 14, dat tri s trung
binh 14 1,9 1a/canh. Mdi twong quan tuyén tinh gitra sé 14
ctia canh qua va ning sudt qua dugc thé hién qua do thi
3, v6i hé s twong quan r=0,04 thé hién mic twong quan
khong chit. Thuc té qua qué trinh nghién ciru nhiéu nam vé
ciy budi chiing t6i nhan thay: sinh truéng ciia canh qua, dic
biét 1a s6 14/canh qua hau nhu khong lién quan dén qua trinh
ra hoa va két qua ¢ cay budi. Nhitng nam cay it hoa, canh
qua moc tur mam bét dinh trén than chinh thanh cac chum
hoa 16n khong c6 14 van c6 thé dau qua rat tt. Sy quan sat



trén ciing tring 1ap véi nhiéu y kién cho rang: ty 1¢ dau qua
va nang sut qua phu thuoc nhiéu vao sy thuan thuc (tuéi)
cta canh me va suc sinh truéng cua toan cdy hon la dac
diém sinh truong cu thé ciia canh me hay canh qua [1, 2].

y=0,015x+1,7218

3 R=0,04
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S8 14/canh
Do thi 3. Mdi tuong quan giiia s6 1a clia canh qua va nang suat
qua.

Mot sb tac gia cho ring, s la/canh me va canh qua
khong hodc rat it anh huong dén ning suit qua, nhung tong
s6 14 cuia cay tinh trung binh cho mot qua 1a mot chi tiéu rat
quan trong (Wakana, 1998 [2]; Walter Reuther, 1989 [3, 4];
M. Wendell, 1997 [5]). Tac gia Turrell (1961) [6] ciing chi
ra rang ¢ cay cam quyt 9 nam tudi can phai co it nhit 2,3
m?14 dé san xudt 1 kg qua. Tac gia Tran Nhu Y va cong su
(2000) [7] trong gido trinh cdy an qua di trich ddn mot sb
két qua nghién ctru ciia nude ngoai cho thiy, gidng cam
Navel (M¥) khi c6 trung binh 10 14/qua, khéi lugng qua
dat 70 g; 35 1a/qua, khdi luong qua dat 120 g; 50 1a/qua,
khéi lwgng qua dat trung binh 180 g.

Theo Wakana (1998) [2], dé quyt On Chau c6 ning
suat cao thi it nhat phai c6 40 14 trung binh cho 1 qua.
Két qua nghién ctru vé mbi lién hé sinh truéng canh qua
dén ning suét trinh bay trong bai bao nay cé thé dugc
giai thich theo cic két qua nghién ctru vira trinh bay &
trén, do la: nang suat qua phu thudc vao téng dién tich Ia,
sb la/qua hoac c6 thé phu thudc vao suc sinh trudng cua
toan bo cdy. Tir yéu cau s 14 trung binh/qua phai dat mot
ngudng nhat dinh thi cidy méi c6 kha ning cho ning sut
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cao, viéc giir b 14 ctia toan cay luén xanh t6t, bon phan can
dbi, day du 1a diéu kién rat can thiét dé nang cao ning suét,
chat lugng qua & cdy ho cam quyt noi chung va cay budi Da
xanh noi riéng.

Keét luan va kién nghi

Trong diéu kién thoi tiét, khi hau cua Thai Nguyén, cac
didc diém chiéu dai, duong kinh canh qua va s6 1a/canh qua
ctia gidng budi Da xanh c6 twong quan khong chit voi nang
suat qua. Twong quan tuyén tinh giita duong kinh canh qua
va nang suat qua c6 hé sé trong quan r=0,31, chiéu dai canh
quéa va ning suit qua c6 hé sb twong quan r=0,21, s6 1a cia
canh quéa va nang suat qua c6 hé s6 twong quan r=0,04, gia
tri ctia hé s6 r déu & mirc tuong quan khong co y nghia. Su
sinh truong va céc chi ti€u sinh trudng cua canh qua nhu
chiéu dai, duong kinh, sé 14 cuia canh qua hau nhu khong
lién quan dén ning sudt qua; canh qua chi dong vai tro
mang qua va van chuyén dinh dudng nudi qua, ning suit
qua 1a do sirc séng cuia toan bod cay quyét dinh.

Dé ting ning sudt cho budi Da xanh trong & cac tinh
phia Bic noi chung va tinh Thai Nguyén néi riéng, can co
cac bién phap ky thuat dé nang cao stc séng cua toan bo
cay.
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Sinh trwgng hé sgi va hinh thanh qua the
cua nam so vua Pleurotus eryngii (DC.: Fr.) chung E2

Nguyén Thi Bich Thity, Ngé Xuin Nghién, L& Vin Vé', Nguyén Thi Luyén,
Nguyén Thi Huyén Trang, Phan Thu Huyén

Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam

Ngay nhén bai 25/2/2019; ngay chuyén phéan bién 28/2/2019; ngay nhan phan bién 27/3/2019; ngay chip nhan dang 2/4/2019

Tém tit:

Nghién ciru nay nhim danh gia anh hwéng ciia mét sé nhan t6 dén sy sinh truéng hé soi, hinh thanh va phat trién
qua thé nim s6 vua chiing E2. Két qua nghién ciru cho thiy, chiing E2 ¢6 thé sinh truwéng tét trén méi truong PGA
cai tién co pH tur 5 dén 12. Mbi treong nuébi cz'ly thuén khlét tbi uu cho hé sgi nim so vua sinh trwdéng 1a méi troeong
PGA c6 bd sung cao nAm men. Trong 5 méi trlr()’ng nhén giong cép 2 thir nghiém, MT1 (99% thoc ludc + 1% CaCO3)
1a moi trmmg cho hé s¢i sinh tru’o’ng tot nhit voi toc do 12 6,14 mm/ngay. Chiing E2 c¢6 thé hinh thanh maim va phat
trién qua thé & ca 5 gia thé nudi trong. Trong d6, GT3 (59% mun cua + 20% 16i ngd + 20% cam mach + 1% CaCO3),
GT2 (79% 16i ngd +20% cam mach + 1% CaCO,) va GT1 (79% mun cua +20% cam mach + 1% CaCO,) cho niing

suét sinh hoc cao 1an lwot 1a 54,37%, 51,84% va 48 85%.

Tir khéa: hé so¢i, 16i ng6, mun cua, nim so vua, sy hinh thanh qua thé.

Chi s6 phén loai: 4.1

Pleurotus eryngii (DC.: Fr.) Quél. thudc ho Pleurotaceae,
bo Agaricales, 16p Agaricomycetes, nganh Basidiomycota
[1]. Dua trén tinh twong hop bét cip, nim so vua c¢6 thé
dugc chia thanh 3 loai chinh: var. eryngii, var. ferulae, va
var. nebrodensis [2]. Do c6 thé tiét ra cic enzyme ngoai bao
(cellulases, hemicellulases, pectinase, ligninase, protease va
peptidases) trong qua trmh sinh truong nén nam so vua 1a mot
trong hai loai thugc chi nam so Pleurotus, ¢6 thé moc va phat
trién trén ré hodc goc ciia mot sb loai thuc vat ho Apiaceae
[3-5].

Nam s0 vua co gia tri dinh dudng va dugc liéu cao, dugc
ung dung nhiéu trong linh vuc y hoc [6-7]. Gia tri dinh dudng
va duoc liéu cliia ndm sO vua phu thudc vao ching, giai doan
phat trién va co chat nuéi trong [8]. Theo Manzi va cac cong
su (1999; 2004) [9, 10], nim so vua chira 9,4% carbohydrates,
0,5% chitin va 0,41% polysaccharides tinh theo trong lugng
twoi. Ham lugng nitrogen tong sd khoang 5,30%, protein
khoang 1,88 dén 2,65%. Nam s vua c6 nhiéu vitamin C, A,
B2, B1, D, niacin, chit khoang va ham luong lipid thap (0,8%)
[9]. Nam s0 vua c6 kha ning tong hop nhiéu hop chat ¢ hoat
tinh sinh hoc, trong do, polysaccharides 1a hop chat chinh,
giup tang cuong hé mién dich. Bén canh polysaccharides,
nhiéu hoat chit sinh hoc dwoc tim thay 0 nam sO vua nhu
lovastatin gitip giam cholesterol trong mau [11], pleureryn
gitp trc ché qua trinh phién ma nguoc cua virus HIV [12] va
eryngeolysin chdng ting sinh cac t& bao bach cau, khang vi

"Tac gia lién hé: vanvecnshk53@gmail.com
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khuan Bacillus spp. [13].

Nam so vua bat ddu dugc nuoi tréng thuong mai ¢ Italy
vao nhitng nam 1970 [14]. O Han Quoc nam soO vua la mot
trong nhing loai nim an dwoc nudi trong phd bién va co
gia tri thuong mai cao [15]. Nhiét do thich hop dé ndm so
vua sinh truong hé soi 1a 25°C [16]. Do 4m gi4 thé téi vu
dé nudi trong ndm so vua tir 65-68% [17, 18]. Theo Zhang
va cdc cong sy (2014) [19], nam so vua c6 thé dugc nudi
trong trén mot sd loai co chat nhu bong phé loai, min cua,
ba mia, vo dau tuong va bd sung thém cac chat phy gia nhu
cam gao, bot ngd. Bén canh do, vo tru co thé dugc st dung
dé lam gi4 thé nuoi tréng nam so vua [20]. Vo trdu duoc xir
ly bang methanol v6i nong d6 20 mg/ml giup kich thich hé
s0i ndm so vua phat trién. Hon hop ba mia va cam gao co thé
dugc sir dung 1am gia thé nudi trong véi nang suét trung binh
74,3 g/lo trong lan ra qua thé dau tién [21]. Theo Rodriguez
Estrada va Royse (2007) [22], ndng suat va ham lugng céc
chét khoang (N, P, Mg, Fe, B va Zn) c6 trong nim so vua phu
thude vao ham luong bot dau twong dugc b6 sung vao co chit
nuoi trong. B6 sung Mn vdi nong do 50 pg/g vao gia thé nuoi
trong giup hiéu suat sinh hoc nim so vua dat cao nhét Nam
s0 vua can nhiét do lanh khoang 10-15°C trong mot 56 ngay
dé kich thich hinh thanh mam qua thé. O giai doan phit trién
qua thé, nhiét do thich hop 1a 13-15°C [23]. Nghlen cliru cua
Ryu va céc cong su (2015) [18] cho thay, g1a thé t6i uu dé kéo
dai chu ky phat trién va ting ning suit nim so vua la mun
cua cay chi duong Populus 18,46%, 161 ngd 18,46%, 161 cu
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Abstract:

The aim of this study is to evaluate the influence of some
factors on mycelial growth and fruting body formation of
the king oyster mushroom strain E2. Based on obtained
results, the strain E2 is able to grow well on the modified
PGA (Potato, Glucose, Agar) medium in a wide pH
range from 5 to 12. The optimal pure culture medium
for mycelial growth is the PGA supplemented with
yeast extract. Among of 5 mother spawn media, MT1
(99% grain of rice + 1% CaCQO,) could be considered
as the best medium with growth rate of 6.14 mm/day.
The strain E2 is capable of growing to form and develop
primordia in all five substrate mixtures. In addition,
GT3 (59% sawdust + 20% corn cob + 20% wheat bran
+1% CaCO,), GT2 (79% corn cob + 20% wheat bran +
1% CaCO,), and GT1 (79% sawdust + 20% wheat bran
+ 1% CaCO,) showed a high biological efficiency with
54.37%, 51.84%, and 48.85%, respectively.

Keywords: corn cob, fruting body formation, king oyster
mushroom, mycelium, sawdust.

Classification number: 4.1

cai duong (beet pulp) 9,23%, voé dau tuong 9,23%, hat bong
xay (cottonseed meal) 3,08%, bot dau twong 9,23%, cam gao
1,54%, gluten ngd (corn gluten feed) 7,69%, bdt mach nha
4,62%, bot ngd 3,08% va cam mi 15,38%. Thoi gian hinh
thanh mam qua thé ciia ndm so vua tir 26,2 dén 44,2 ngay, phu
thudc vao loai co chat va ty 1¢ chét phu gia [24]. B am khong
khi phii hop trong giai doan hinh thinh mam va giai doan phat
trién qua thé 1an luot 13 95-100%, 85-90% [25].

6] Viét Nam, nudi trong nim 50 vua van con nhiéu han ché
vé glong va cong nghé nu01 trong [26]. Cong thae nguyen
liéu t6i wu cho sy phat trién hé soi va qua thé ciia nam so
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vua chung E1 1a 40% rom, 20% 161 ngd, 19% mun cua, 20%
cam gao va 1% bot nhe [26]. Cac chuong trinh chon va lai
tao gidng nim s vua cho ning suét cao, khang bénh mdi chi
dugc khoi dong va thyc hién trong thoi gian gan day. De tao
ngudn vat lidu phuc vu cho cac chuong trinh chon tao glong,
viée thu thap va t6i vu quy trinh nhan gidng, nudi trong nim
s0 vua can dugc thyc hién. Muc tiéu cua nghién clru nay nham
t01 uu mot s6 nhan t6 trong nhan glong va nudi trong chung
nam so vua E2 nhap noi.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Gibng nim so vua E2 dugc thu thap tir Trung Québc, luu
gilt va bdo quén trén mai truong PGA cdi tién (khoai tay: 200
g/l, gia d6: 200 g/1, glucose: 20 g/1, agar: 15 g/l).

Phwong phap

Sinh truéng hé soi ndm so vua ching E2 trén méi truong
nuéi cdy thudn khiét ¢ cac nguwong pH khéc nhau: chung E2
dugc nudi cay trén moi trudng PGA céi tién. Phuong phap chuan
bi mai truong theo B.T. Nguyen va cac cong su (2018) [27]. Moi
truong dugc hi€u chinh pH véi cac ngudng khac nhau tir 5-12
bang NaOH 1IN hoac HCI IN.

Sinh mrong hé sgi nam s6 vua chung E2 trén mét s6 moi
1rieong nudi cay thuan khiét: chung ndm so vua E2 dugc nhan
giong tren 5 moi truong khac nhau. Thanh phan moéi truong
nuoi cay dugc thé hién ¢ bang 1.

Bang 1. Thanh phan méi trudng nudi cay thuan khiét.

Cong Thanh phan (g/1)
thire = =
Khoai  Gia  Nam  Pepton Cao nam Glucose Agar
tay do twoi men
CT1 200 - - - - 20 15
CT2 200 200 - - - 20 15
CT3 200 - 50 - - 20 15
CT4 200 - - 5 - 20 15
CT5 200 - - - 5 20 15

Sinh truong hé soi cua chung nam so vua E2 trén mot
$6 méi truong nhdn giong cdp 2: 5 moi trudng gdm MTI,
MT2, MT3, MT4 va MT5 duoc sir dung dé t6i wu hoa moi
trudong nhan gidng cip 2 cho chung E2 (bang 2).

Bang 2. Thanh phan méi trudng nhan giong cap 2.

Cong Thanh phén (%)

thire Théc lupc Loi ngod Cdam mach Bot nhe
MTI1 99 - 1

MT2 - 89 10 1

MT3 - 79 20 1

MT4 - 69 30 1

MTS5S 30 59 10 1

39
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Sinh truong hé soi, hinh thanh va phdt trién mam qud
thé ching ndm so vua E2 trén mét s6 gid thé nuéi trong:
gidng nim so vua E2 dugc nudi trong trén 5 loai gia thé
khac nhau v6i co chat chinh a mun cua cao su va 16i ngd
(bang 3). Nguyén liéu dugc xu ly theo phuong phap cua
Nguyén Thi Bich Thily va cac cong su (2016) [26]. Sau khi
hé sgi ching E2 phat trién kin gia thé nudi trong, cac bich
nam dugc chuyén vao nha nuoi tréng o nhiét do 15-16°C va
d6 am 75-80%. Phuong phap nudi trong theo Nguyén Hiru
DPbng va cac cong su (2005) [28].

Bang 3. Thanh phan gia thé nudi trong.

Cong Thanh phén (%)

UG Mun cua Loingo Cdam mach Bot nhe
GT1 79 - 20 1

GT2 - 79 20 1

GT3 59 20 20 1

GT4 39 40 20 1

GTS 19 60 20 1

Pic diém sinh truéng hé soi va phdt trién qud thé:
phuong phép nghién ctru dac diém sinh truong (dudng kinh
soi, tbe do sinh truong, mat d§) va hinh thai h¢ s¢i dugc thuc
hién theo Trinh Tam Kiét (2012) [29]. Chiéu dai cudng (mm),
khéi luong qua thé (g) dugc theo di. Thoi gian qua thé
truong thanh (ngay) 1a thoi gian can thiét dugc tinh tir khi
cay gidng dén khi qua thé truong thanh. Hiéu sut sinh hoc
dugc tinh bang ty 1¢ (%) giita khéi lugng nim twoi va khoi
lugng nguyén liéu kho.

Phirong phap xir Iy s6 liéu: két qua nghién ctru dugc
phan tich bang phan mém thong ké GraphPad Prism (ver-
sion 7.0, GraphPad Software Inc., Hoa Ky), sit dung one-
way ANOVA followed by Turkey’s multiple comparisons
test, P<0,05. Céc gia tri trung binh mang cac chir cai khac
nhau 1a khac nhau c6 y nghia thong ké.

Keét qua va thao luan

Anh huwéng ciia pH dén sw sinh truéng hé soi ndm so
vua trén moi truwong nudi cdy thuan khiéet PGA

pH mdi trudong c6 anh hudng dén hoat tinh enzym, tinh
thim thiu ciia mang va kha ning hap thu ion kim loai cia
nim trén moi trudng nudi cdy. Trén méi trudng PGA cai
tién, hinh thai soi chung E2 manh, phan b6 dong déu, mau
trang & pH 5-9. O ngudng pH 10, 11, 12, hé sgi nim bong,
mau tring dam (hinh 1). Tc d6 phat trién hé soi duoc thé
hién & hinh 2.
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Hinh 1. Sinh trudng hé sgi ndm so vua chlng E2 trén méi truong
nudi cay thuan khiét PGA cai tién & cac ngudng pH khéac nhau
sau 8 ngay nudi cay.
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Hinh 2. Pubdng kinh hé sgi ndm s vua ching E2 trén méi trudng
PGA cai ti€n & cac nguéng pH khac nhau.

Sau 2 ngay nudi cdy trén moi trudng PGA cai tién, chung
E2 bit ddu bung sgi dong déu va chua co sy khac biét ¢ ca 8
mirc pH. Puong kinh hé sgi theo doi 6 ngay thu 4, 6, 8 va 10
duoc thé hién trén hinh 2. So v6i cac ngudng pH con lai, toc
do phat trién hé soi & moi truong c¢6 pH 5 cham hon. Theo
Szarvas (2011) [30], cac loai thudc chi Pleurotus c6 kha
nang sinh truéng & méi trudng pH cao. pH téi wu phu thudce
vao timg ching va loai. Mot sé chung c6 kha ning sinh
truong twong ddi nhanh trén méi trudng c6 pH 8-9 [30]. Két
qua nghlen cuu cua Alam va cac cong su (2009) [31] cho
thay, nam s vua co thé sinh truong t6t trong khoang pH 5
dén pH 9. Trong d6, pH t6i uu dé hé soi sinh truéng 1a pH 6.
Trong thi nghiém nay, chung E2 c6 thé sinh truong trén mot
khoang pH rong tir pH 5 dén pH12, dic biét tir 6-10.
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Sinh trwéng hé sgi chiing E2 ¢ cac moéi truwong nudi cd'y
thudn khiét khac nhau

Nhim t6i uu moi trlro‘ng nhan glong goc va cap 1, chung
E2 duoc nudi cdy trén 5 moi truong nudi cay thuan khlet khac
nhau. Quan st thi nghiém cho thdy, 2 ngay sau khi cdy giéng,
giéng ndm bit ddu bung soi va chua ¢6 su khac biét rd rét giita
cac cong thue. Tée do tang trudng, dac diém hé soi, mat do hé
soi & cac cong thite khac biét bit dau tir ngay thir 4 (hinh 3).
Cong thirc méi truong 5 (PGA + cao nim men) c¢6 tc do sinh
trudng t6t nhat, mat do hé soi cao, déng déu (hinh 4). Sau 8
ngay nudi cdy, do dai hé soi nam dat 40,14 mm. CT3 (PGA +
nam twoi) sinh truong kém nhét trong cac cong thire thi nghiém
voi d6 dai hé soi ndm sau 8 ngay nudi cdy 1a 31,92 mm, mat
d0 h¢ soi trung binh, phan b6 khong dong déu. Nhur vay, trong
5 moi truong nudi cay thir nghiém, moi truong thich hop nhat dé
nhéan giéng chung E2 1a méi truong PGA c6 bd sung cao ndm men.
4 ngay

6 ngay 8 ngay

4]
o

-~

o
i
o

b

W
o
1

N

(=]
1
o

ab

Pudng kinh s¢i (mm)
o

o
L

1 2 3 4 5§ 12 3 4 &6 1

2 3 4 5

Hinh 3. Sinh truéng hé sgi ndm s vua ching E2 trén cac méi
trudng nudi cay thuan khiét.

Hinh 4. Hé sgi chlng ndm sd vua sau 6 ngay nudi cay trén cic
mdi truong.

Theo Zagrean (2016) [32], moi truong MEA (Malt Ex-
tract Agar) la moi truong nudi cay thuan khiét phu hop nhat
dé hé soi ndm so vua sinh trudng. Két qua nghién ctu cua
Alam va cac cong su (2009) [31] cho thy, cac moi truong
glucose peptone (glucose, cao chiét malt, pepton, cao chiét
nam men), yeast malt extract (dextrose, cao chiét malt, pep-
ton, cao chiét nAm men) va mushroom complete (cao chiét
malt, pepton, cao chiét nim men) Ia thich hop nhét dé lam
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moai truong nhan gidng nam so vua.

Sinh truong hé sgi ciia chiing nim so vua E2 trén mgt 5o
moi trwong nhdn giong cap 2

Trong san xuat giéng ndm, dé ting hé s nhan gidng va
dé hé soi nim thich nghi dan vOi moi truong giau cenlullose
cua gia thé nudi trong, giéng nim duoc nhan chuyen sang moi
truong nhan gidng cap 2. Thi nghiém nay dugc tién hanh dé
dénh gia sy sinh trudng cta h¢ soi ching E2 qua 5 mdi trudng
nhan giéng cép 2.

Do moi truong thoc ¢6 ham lugng dinh dudng va do xOp
cao, chira nhiéu oxy nén MT1 (99% théc lugc + 1% CaCO ,) ¢O
toc do hé s0i sinh trlmng nhanh nhit (6,14 mm/ngay) va th()'l
gian pht trién kin gia thé trung binh ngén nhét (22 ngay) (hinh
5 vahinh 6). MT2 (89% 161 ngd + 10% cam mach + 1% CaCO,)
va MT3 (79% 161 ng6 + 20% cam mach + 1% CaCO,) co toc
6 sinh truong hé soi lan luot 1a 4,98 mm/ngay, 4,83 mm/ngay
Moi truong ¢6 ham lwgng cam mach cang cao dﬁn dén do xbp,
d6 thong thoang cang thap do cam mach nho, min. Vi vay, MT4
(69% 151 ngd + 30% cam mach + 1% CaCO,) c6 tc do sinh
truorng hé soi chim nhét (4,19 mm/ngay) va th01 gian moc kin
gi thé trung binh 1 27,67 ngay. Dya vao két qua thu dwoc, moi
truong nhan gidng cap 2 phu hop cho chung E2 sinh truong va
phat trién tot nhat la MT1 (99% thoc luge + 1% CaCO,).
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Hinh 5. Chiéu dai hé sgi ctia chiing nAm E2 trén mgt s6 mdi
trudng nhan giong cap 2.

Hinh 6. Hé sgi nAm so vua trén méi trudng nhan gidng cip 2 qua
12 ngay sau cay (A) va 20 ngay sau cay (B) 6 26°C.
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Sinh trwéng hé soi, hinh thanh va phdt trién mam qud
thé ciia chiing ndm so vua E2 trén mpt sé gia thé nuéi
tro”‘ng

Dé danh gia anh huong ciia gia thé nudi trong dén toc do
sinh truong hé soi, hinh thanh va phat trién mam qua thé,
chung E2 dugc nudi cdy trén 5 gia thé voi co chit chinh la
mun cua va 16i ngd. Véi muc dich ting ning suit sinh hoc,
trong thi nghiém nay, gia thé nudi trong dugc bd sung cic
chat phu gia nhur cdm gao, cam mach dé cung cép dinh dudng
thém cho hé soi nim sinh truéng va phat trién nhanh.

Trong cic gia thé nudi trong thir nghiém, chung E2 ¢6
tde do sinh truong hé sgi nhanh nhét & GT3 (59% mun cua
+20% 161 ngd + 20% cam mach + 1% CaCO,), cham nhét
o GTS (19% mun cua + 60% 161 ngd + 20% cam mach +
1% CaCO,) (hinh 7) va déu c6 kha nang hinh thanh qua thé
(hinh 8).
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Hinh 7. Chiéu dai sinh trudng hé sgi chiing ndAm E2 trén mot s&'
gia thé nubi trong.

Hinh 8. Qua thé nam sb vua & cac cong thiic gia thé nudi trong
khac nhau.
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Hinh 9. Thoi gian qua thé trudng thanh (A), dudng kinh qua thé
(B), chiéu dai cudng (C), va nang suat sinh hoc (D) ctia chiing
nam so vua E2 trén mot s6 gia thé nuoi trong.

Két qua thi nghiém cho th?iy, thoi gian xuat hién qua
thé truong thanh & cac cong thirc dao dong tir 57-67 ngay
(hinh 9A). GT1 (79% mun cua + 20% cam mach + 1%
CaCO,) c6 thoi gian ra qua thé truéng thanh nhanh nhét
(57,83 ngay). GTS (19% mun cua + 60% 16i ngd +20% cam
mach + 1% CaCO,) c6 thoi gian ra qua thé truong thanh
cham nhat (67,17 ngay). Buong kinh mi nam & céc cong
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thire dao dong khoang tir 25-62 mm, chiéu dai cuéng nim
¢ céac cong thuc dao dong khoang tir 178-204 mm. Trong
d6, duong kinh qua thé ¢ gia thé nudi trong cong thirc 1, 2
va 3 ¢ kich thudc 16n hon so v6i cong thiic 4 va 5 (hinh
9B). Qua xur Iy théng ké cho thdy, khong c6 su khac biét &
rang vé chiéu dai cudng qua thé & cac cong thirc nudi trong
(hinh 9C). Ning suat sinh hoc ctia chung E2 dugc thé hién
& hinh 9D. Trong 5 cong thirc gia thé nuoi trdng, ching E2
déu phat trién tdt trén GT1 (79% mun cua + 20% cam mach
+ 1% CaCO0,), GT2 (79% 16i ngd + 20% cam mach + 1%
CaCO,) va GT3 (59% mun cua + 20% 161 ngd + 20% cam
mach + 1% CaCO,). So v6i cac gia thé nudi trong con lai,
GT4 (39% mun cua + 40% 161 ngd + 20% cam mach + 1%
CaCO,) va GTS (19% mun cua + 60% 15i ngd + 20% cam
mach + 1% CaCO,) c6 thoi gian ra qua thé, hé soi nam sinh
truong phat trién cham, khéi lwong qué thé va hiéu suét sinh
hoc thip nén khong phu hop dé nudi trong chung E2.

Nang suét sinh hoc ctia ndm so vua phu thudc vao
kiéu gen, loai co chat nudi tr@)ng, ché d6 cham soc [17,
33]. Chiing nam so vua Pe-1 dugc nudi trong trén co chét
mun cua cho nang suat sinh hoc cao nhit dat 73,5% [17].
Theo Peng va cac cong su (2000) [33], ndm so vua duoc
nudi trong trén co chat mun cua dao dong tir 88 dén 146 g
trong dot thu thir nhat. Két qua nghién ciru cua Kirbag va
Akyuz [24] cho thay, nim so vua cho ning sut sinh hoc dat
48,05% khi nuoi trong trén co chat rom. B6 sung 10% cam
gao vao gia thé nuoi trong c6 thé gitp ting ning suét sinh
hoc 1én 5% [24]. Nang suit ciia ndm so vua ching E1 trén
cong thue nguyén liéu (40% rom ra, 20% 1561 ngd, 19% mun
cua, 20% cam gao va 1% CaCO,) dat hi¢u qua sinh hoc cao
59,4% [26]. Trong nghién ctru ndy, chung E2 cho thiy tiém
ning nudi trong voi ning suat sinh hoc cao nhat dat 54,37%.

H¢ soi ching nam so vua E2 ¢6 thé sinh truong tdt trén
khoang pH rong tir 5 dén 12. Mbi truong PGA c6 bd sung
cao nim men 1a moi truong nudi cdy thuan khiét t6t nhat
vOi mat o hé soi cao, dong déu. MT1 (99% thoc lude + 1%
CaCO ,) 1a méi truong nhan gidng cap 2 t6i wu nhét cho hé
soi ndm so vua E2 sinh truong va phat trién véi toc do hé
soi moc/ngay la 6,14 mm. Chung nam so vua E2 c6 thé hinh
thanh mam va phat trién qua thé, cho hiéu suét sinh hoc cao
6 GT3 (59% mun cua + 20% 16i ngd +20% cam mach + 1%
CaCO0,), GT2 (79% 16i ngd + 20% cdm mach + 1% CaCO,)
va GT1 (79% mun cua +20% cam mach + 1% CaCO,).
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Nghién ctru kha niing tao ré bat dinh
Xao tam phan (Paramignya trimera)
trong di€éu kién thuy canh in vivo

Phi Thi CAm Mién"", Nguyén Pirc Bich!, Nguyén Thi Van Anh',
Pham Bich Ngoc?, Chu Hoang Ha?

'Khoa Céng nghé sinh hoc, Hoc vién Nong nghiép Viét Nam
2Vién Cong nghé sinh hoc, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

Ngay nhdn bai 25/2/2019; ngay chuyén phan bién 28/2/2019; ngay nhan phan bién 25/3/2019; ngay chip nhan dang 29/3/2019

Tém tit:

RE X0 tam phén 12 mét loai dworc liéu quy, thwong duwge sir dung dé chira mét sé bénh ung thw, dic biét 13 ung thw
gan. Tuy nhién, do bi khai thac trong mét khoéng thoi gian dai nén hién nay sé lrong loai X4o trong tw nhién & Viét
Nam suy gizm nghiém trong va gin nhw bi tuyét chiing. O diéu kién tw nhién, ré X4o tam phan phat trién rat cham,
do dé viéc tim ra phwong phap hiru hiéu giup chi dong san xuit ré, cung cip cho nganh céng nghiép dwec phim la
hét sirc c6 y nghia. Trong nghién ciru nay, cac tac gia tién hanh cac thir nghiém tao ré bt dinh X4o tam phan trong
diéu kién thity canh va tim ra méi truong thich hgp cho sy sdng va phat trién ciia Xdo tam phan 1a WPM/6 (ty 1¢
song dat 96,21%). Cac ciy c6 kha niing sinh truwéng tét dwoe chuyén sang méi truwong c6 bd sung IBA (7,0 mg/l),
a-NAA (7,0 mg/l) dé tao ré& bit dinh; sau 8 tuin, s6 lwgng ré méi phat sinh dat 21,12 ré/ciy con, ty 1¢ miu phait sinh
ré dat 90,6%. Co6 thé thdy ring, cAy con X4o tam phan cé thé sdng, sinh trwéng va phat trién tot trong diéu kién

thiy canh.

Keywords: Paramignya trimera, ré& bit dinh, thity canh, ung thw gan, X4o tam phan.

Chi s6 phén loai: 4.1

" £ X
Dit vén dé

Chi Cya ga (Paramignya Wight, 1931) thudc ho Cam
(Rutaceae), trén thé gl(n gom khoang 15 loai cay than go 1nho,
dang day leo co ngudn gdc tir phia nam, dong nam chau Avao
mién bac nude Uc [1, 2]. Theo s6 liéu diéu tra, ¢ Viét Nam hién ¢6
7 loai thudc chi Paramignya, trong d6 c6 5 loai da dugc su dung
1am thudc chita bénh: P. trimera Oliv.; P. griffithii; P. monophylla;
P. armata Oliv. var. Andamanica King; P. scandens [3-5]. Theo
bdo cdo cta Vién Duogc ligu, Xdo tam phan (P, trimera Oliv.) ¢ tinh
Khanh Hoa da dugc thi nghi¢m lam thube didu tri thanh cong bénh
viém gan cAp trén chudt tring. Bén canh do, nhiéu thir nghiém da
cho thy, 1é cua loai cdy nay co hoat tinh khang nhiéu loai té bao
ung thu nhu ung thu gan, ung thu vu, ung thu dai trang, ung thu
budng trimg va ung thw ¢ tir cung [6]. Ngoai ra, r& Xéo tam phan
con chira cac hoat chit chong oxy hoa [7].

Trong nhung nim gan ddy, do tic dung chita va phong ngua
ung thu cta ré Xao tam phan dugc nhiéu ngudi biét dén nén gia
cua cac cay thudc chi Paramignya, dac biét la cay Xao tam phan
tang 1én nhanh chong, khién loai cdy nay bi khai thac 6 at. Hé qua
1a s0 lugng cdy Xao tam phan trong ty nhién bi suy giam nghiém

‘Tac gia lién hé: Email: mienbmtvat@gmail.com
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trong. Trong khi do, tbc do sinh truong cua cdy Xéo tam phan
trong ty nhién rit cham, nén ngudn r& khong du d4p tmg nhu cau
ngay cang tang cua thi truong. Do vdy, ngoai viée luu gitr, bao ton
va phat trién cay Xéo tam phén trong tw nhién, can phai phat trién
phuong phap méi dé chu dong san xuét dugc ré v6i luong 16n,
nhidm cung cip nguyén liéu cho nganh cong nghiép dugc pham.
Pé gop phan giai quyét vin dé dit ra, chung toi trién khai nghién
ciru ndy, tip trung vao cac thir nghiém nhim tim diéu kién dé cam
{ing tao r& bat dinh cua cdy X4o tam phan trong méi trudng nudi
thiy canh.

Vat liéu va phuong phap nghién ciiu
Vit liéu nghién ciru

Cay X4o tam phéan (P, trimera) tir 12 dén 24 thang tudi thu thap
tai tinh Khanh Hoa, duoc tré)ng trong khu nha wom cay tai Khoa
Cong ngh¢ sinh hoc, Hoc vién Nong nghiép Viét Nam. Céc dung
cu bao gém binh thuy tinh, hé théng suc khi, phong diéu hoa nhiét
6 25°C, phong nuoéi cdy tir 25-35°C. Cac mdi truong nén co ban
bao gom Murashige et Skoog (MS), Woody Plant Medium (WPM)
va Knudson [6, 8, 9].
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Abstract:

Xaotamphan, Paramignyatrimera,isaprecious medicinal
plant belonging to genus Citrus (Rutaceae family), mainly
distributed in Khanh Hoa and Tay Ninh provinces,
Vietnam. For many years, Paramignya trimera has been
used as an effectively medicinal plant to treat cancer,
especially for liver cancer. Because of the natural active
compounds of Paramignya trimera distributed mainly in
the roots, the over-exploitation of Paramignya trimera
for roots over time has resulted in the serious decline of
this species. In nature, the growth of Paramignya trimera
is slow, so it takes many years to be exploited. Therefore,
in addition to planting Paramignya trimera in natural
conditions to harvest roots, an altinative method should
be developed to actively produce large amounts of roots
for pharmaceutical industry. The study aims to create
an method for the stimulation of adventitious roots of
Paramignya trimera under hydroponic conditions. The
results showed that Paramignya trimera was able to grow
under hydroponic environment (WPM/6 medium) at the
survival rate of 96.21%. The formation of adventitious
roots in Paramignya trimera was observed in the WPM/6
medium supplemented with IBA (7.0 mg/l) and a-NAA
(7.0 mg/l). After 8 weeks, the number of newly formed
roots was 21.12 roots per plantlet, and the rate of root
formation reached 90.6% in all cultured plantlets. The
results exhibited that the Paramignya trimera could
survive, grow, and develop well under hydroponic
conditions.

Keywords: adventitious root, hydroponic, liver cancer,
Paramignya trimera, Xao tam phan.

Classification number: 4.1
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Phurong phap nghién ciru

Trong thi nghiém nay, 3 loai méi truong nén co ban (WPM,
MS va Knudson) dugc thir nghiém dé tim dugc moi truong nén
thich hop nhat cho cdy X4o tam phan trong diéu kién thiy canh.
Sau khi thir nghiém va xac dinh dugc mai truong nén phu hop, céac
chét sinh trudng thudc nhom auxin (IAA, IBA va a-NAA) ¢ cac
nong d¢ khac nhau tir 1,0-7,0 mg/l duge b6 sung vao mdi truong
nén dé cam (g sinh ré bat dinh trong diéu kién thiy canh.

Céc cdy Xéo tam phan tir 12 dén 24 thang tudi dugc dua vao
che moi truong nén co ban MS pha lodng 4 lan (1/4X) trong 7 ngay
(nham gitp cay thich nghi véi trang thai thily canh). Sau 7 ngay,
céc cdy duoc chuyén sang 3 méi truong twong tng & ndng do 1X
dé x4c dinh moi trudong nén thich hop nhét cho sy sinh ton va phat
trién cta cdy Xao tam phan trong diéu kién thiy canh. Trong thi
nghiém danh gia anh huong clia mi truong nudi, cac cay & do tudi
khéc nhau (tir 12 dén 24 thang) dwgc bd tri theo kiéu ngiu nhién,
1ap lai. M6i truong thich hop nhét cho sw phat trién ciia cdy s&
duoc tiép tuc bd sung (a-NAA, TAA, IBA tir 1,0-9,0 mg/l) dé danh
gia kha nang san sinh ré bat dinh Xéo tam phan [4, 5, 7, 10-12].

Tét ca céc thi nghiém dugc 1ap lai it nhat 3 lan. Trong mdi
cong thire thi nghiém, 9 mau duoc trong 1p lai ngdu nhién. Sau
mi tuan (7 ngay) s6 lidu dugc thu thap bao gdm ty 18 mau phat
sinh chi va ty 1é mau phat sinh ré. Céc chi tidu vé ré dugc do dac
bao gdm s luong ré, hinh dang ré, mau sic r& va chét luong ré. Su
khéc biét vé cac gi4 tri trung binh giira cdc cong thirc thi nghiém
duoc danh gia bang phan tich ANOVA. Su khac biét vé gid tri
trung binh gitra cac cap cong thie thi nghiém duoc danh gia bang
kiém dinh Duncan.

Két gua va thao luan

Anh huéng ciia méi trwong nén dén 1y I¢ song ciia cdy Xdo
tam phdn trong dieu ki¢n nuoi thiiy canh

Ty 1¢ song la mot trong nhiing tiéu chi quan trong nhét trong
qua trinh nuoi va nhan giong, dic biét doi véi nhimg cay than gd.
Trén co so tham khao cic moi truong nhan gidng co ban, 3 loai
mdi truong nén MS, WPM va Knudson da dugc st dung dé danh
gi kha nang thich img cua cy [6, 8, 9]. Ty 1¢ song va phan tmg
clia cdy X4o tam phan ddi voi cac moi truong thir nghiém duoc
trinh bay trong bang 1.

Bang 1. Anh huéng clia méi trudng nén tdi ty lé sdng cia cay
Xao tam phan.

Mai T§ 16 ca
truong ;y PR Y Phén ng ciia ciy d6i véi mdi trudng
X song (%)
nén
MS 60,13+4,75°  Cay bt diu chét sau 2 tudn nghién ctru
WPM 70,646,65° Cay 51£1h *trufong tot, khoe manh, 14 c6 mau
xanh dam
Knudson 41234425 Mot s cay bi héo va la vang xuat hién sau

2 tudn

*Gia tri trung binh clia cac cay & nhom tdi khac nhau. Céac chi
s6 a, b va c thé hién su khac biét c6 y nghia théng ké, p<0,01.
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Két qua nghién ciru sau 8 tuan cho thy, ty 18 song (%) cua
cay Xao tam phan trong 3 moéi truong MS, WPM va Knudson
tuong ung la 60,13+4,75; 70,6+6,65 va 41,23+4,25. Trong
d6, méi trudng WPM phut hop nhét cho sy sinh truong cta
cdy X4o tam phan trong diéu kién thity canh in vivo. Trong
moi trudng WPM, cdy sinh trudng tot, chdi méi xuét hién
nhiéu, 14 ¢6 mau xanh dam, khoe. Theo két qua nay, moi
truong phu hop cho nghién ctru tao ré bat dinh Xao tam
phan trong diéu kién thity canh in vivo 1a WPM.

Anh hwéng cia dp tuédi dén 1y 1¢ song ciia cdy trong
diéu kién thiiy canh

Dé xéac dinh anh hudng cua tudi cdy dén ty 1é sdng trong
diéu kién nudi thiy canh, 3 nhom cay ¢ cac do tudi khac
nhau 12, 18 va 24 thang (tinh tir thoi diém ndy mam tir hat)
dugc thir nghiém trong méi truong WPM. Két qua cho thay
c6 mbi lién quan chit giira ty 1¢ sdng cua ciy voi do tudi
(bang 2).

Bang 2. Anh huéng ciia tudi cay Xao tam phan dén ty Ié song
trong diéu kién thiy canh in vivo.

A x
Tudi cdy Ty 1é séng S0 lugng ré

. o méi phat Dic diém cay
Giwr)  G0) sinh (r)
12 68,1244,4°  32+0,15° Hau nfu khong xut hién € mdi,
ré cli sinh trudng cham
18 81,5£6,65  5,6£0,28" Cay sinh trugng khoe manh, ré
mai xuat hién nhiéu
24 78.1144.75> 4,44031° Xuat hién mot s6 ré méi, ré cii

sinh truong cham

Theo két qua & bang 2, ty 18 ciy séng cao nhat ¢ do
tudi 18 thang, dat 81,5+6,65% va s6 lugng ré mai Xuét
hién trung binh 1a 5,6+0,28 r&/mau. Ty 1¢ séng giam xudng
78,11+4,75% d6i voi cdy 24 thang. Ty 1& song thip nhit
68,12+4,4% quan sat thay & cdy c6 do tudi 12 thang. Nhu
vdy, co su anh huong cua tudi cay dén ty 1¢ sdng ciing nhur
ty 1& ra ré méi khi dua vao nudi trong méi truong thiy canh.

Anh hwéng ciia no“‘ng do méi truong WPM dén ty l¢
song va sinh truwong ciia cdy Xdo tam phan

Céc nong do khac nhau ctia méi truong WPM dugc thir
nghiém dé xac dinh ndng do thich hop nhat cho sy phat
trién cua cay X4o tam phan. Dé ting kha ning séng va thich
nghi cta cdy con khi bat dau nuéi trong, dong thoi giam ty
1¢ séc dinh dudng khi bat dau chuyén sang diéu kién thay
canh, cdy con X4o tam phan 18 thang tudi tiép tuc dugc thir
nghiém trong moéi truong WPM ¢ cac muc do pha loang
khéac nhau. Sau 4 tudn nudi trong diéu kién thuy canh, su
xut hién ciia r& moi va kha ning sinh truong & cac cong
thtrc khéac nhau dugc trinh bay trong bang 3.
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Bang 3. Anh huéng ctia ndng do moi trudng WPM dén ty 1é sdng,
sinh truéng va phat trién cta cay Xao tam phan.

Nong d) WPM Ty 1¢ sbng (%)  Dic diém cdy

0 222141,75° Ty 18 cy chét cao, cdy héo vang va yéu

1/8 WPM 7934661 C?}y sinh truong cham, 14 vang, rat it r& moi xudt
hién

1/6 WPM 96,217,6* Cay sinh truong khoe, rat nhiéu r méi xudt hién

1/4 WPM 91,5+6,65° Céy khoe, r& moi xudt hién it

12 WPM 85,62+4,92° Cay khoe, & mdi xuat hién it

1 WPM 76,3+6,0° Cay sinh truong binh thuong, ty 18 chét thip

CV% 3,22

Két qua cho thay, ré méi bat dau xuét hién sau 4 tuan. O
cac néng d6 WPM khac nhau, ty 1¢ séng cua cdy X4o tam
phén cling c6 sy khac nhau (p<0,01), dao dong tir 22,21+1,75
dén 96, 21£7,6%. Phan tich Duncan cho thay, khong c6 su
khéc biét v& mit thong ké ddi vai ty 16 song cua cdy 6 moi
truong WPM pha lodng 2 1an va 8 lan. Két qua twong tu
cling quan sat duoc & méi trudng WPM pha lodng 4 1an va
6 lan. Nong d6 WPM cao nhat (khong pha lodng) cho ty 1&
song thip nhit, dat 76,3+6,0% Nhu vy, méi truong WPM
pha lodng 6 lan la diéu kién phtt hgp nhét cho sy sinh truong
cua cay Xdo tam phan khi nu6i thuy canh. Trong moéi truong
WPM pha lodng 6 1an, ty 1& ciy con sdng sot dat cao nhat
(96,217,6%) va r& méi xuat hién nhiéu nhét.

Anh hwong ciia hormon sinh truong dén khd nang tao
ré bat dinh

Viéc hinh thanh r& béat dinh chiu anh hudng boi cac
hormon sinh truong thuéc nhdém auxin [13-15]. Dé cam ung
tao ré bt dinh & X40 tam phan, nhitng cay khoe manh duoc
chuyén sang méi trudng 1/6 WPM c6 b sung cac hormon
thugc nhom auxin (IAA, IBA, a-NAA) ¢ cac néng d0 khac
nhau dé cam ng tao ré bét dinh.

Anh hwong ciia IAA: moi trudng 1/6 WPM dugce bo sung
IAA véi cac ndng do tir 1,0 dén 7,0 mg/l. Két qua cho thay
& moi bit ddu xuat hién sau 2 tuan (bang 4). Ty 1& ré méi
xuét hién cao nhat dat 80+4,2% ¢ moi trudng bo sung IAA
nong do 5,0 mg/l va 5O luong re méi xuat hién dat trung
binh 11 ré méi/cay con. O cac nong do bd sung IAA thap
hogc cao hon, ty 1¢ mau phat sinh r&, s6 luong ré méi/cay va
chat luong 1é cling giam dang ké.

Bang 4. Anh huéng clia IAA t6i kha ning tao ré bat dinh.

1AA Ty léxmﬁu S(‘)xlqung & Sblwgng ré Ditc ditm ré
(mg/ll) taoré(%) mau méi :
0 15+0,8° 5,6+1,03¢ 4£0,25¢ Manh, r& yéu
1,0 30+1,8¢ TRELI2% 504049 S0 lugng ré méi it
3,0 6583250 10,8£1,12° 810,72 Xuéit hién ré méi
50 804,20 151,68 111,210 R& khoe, r& méi sinh truong tht
70 45427 102£092° 834045 RE manh, r& méi manh, yéu
CV% 42 1,8 1,6
4]
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Trong mdi truong 1/6 WPM bd sung IAA & nong do 5,0
mg/l, luong r& méi xudt hién nhiéu, chat luong ré ban du
va 1& méi hinh thanh & trang thai khoe manh dat 80+4,2%
va 11+1,21 ré méi/cay con.

Anh huong cia IBA: IBA & cac ndng do tir 1,0 dén 9,0
mg/l duge bd sung vao méi trudng 1/6 WPM dé danh gia
kha ning cam tng tao ré bat dinh trong diéu kién thuy canh.
Sau 4 tuan nudi, ty 1é mau xudt hién r& méi cao nhét dat
80+6,3% va sb lugng ré méi cao nhit dat 13 & mai/cay con
duogc quan sat thiy 6 moi truong 1/6 WPM bd sung IBA 7,0
mg/l (bang 5, hinh 1).

Bang 5. Anh huéng ctia IBA tdi kha ning tao ré bat dinh.

IBA Ty 18 miu xudt S lwong r& S lwong ré Dio dibm ré

(mgl)  hién ré (%) méiu mdi sdn sinh ’

0 16,241,356 15,061,56 32405 RE binh thutng, khong c§
18 méi xudt hién

1,0 30,6£2,6° 15,2+1,32° 8,0+0,49° RAt it r& mo6i xudt hién

30 40,642,5¢ 1645112 10,3207  Re ol phat rientot, of wuat
hién ré méi

50 6513,6° 18450020  1104e103 €l phat trien (o1, c6 xuat
hién nhiéu ré méi

70 80463 UGN 1308 R ofl phit trien 101, 66 xuat
hién rat nhiéu ré méi

90 76,62 164£121°  9,12¢ R3 bi xin mau

CV% 426 275 1,6

Hinh 1. Anh huéng ctia IBA dén sy hinh thanh ré bat dinh trong
mdi trudng thiy canh (hinh TA, 2A va 3A tuong Gng véi thoi
diém ban dau, nudi trong mdi trudng thiiy canh sau 0,2 va 4 tuan.
Cac hinh 1B, 2B, 3B tuong ting vai viéc phat sinh ré bat dinh tai
céc thoi diém ban dau, nudi trong moi truong thdy canh sau 0,2
va 4 tan).

Anh hieong ciia a-NAA: trong nhém auxin thi o-NAA
dugc xem nhu mdt loai hormon pho bién kich thich tao ré
bat dinh & cac loai thuc vat. Do vay, trong nghién ctru nay,
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cac nong do a-NAA khac nhau dugc thir nghiém. Két qua
sau 4 tuan cho thiy, 0-NAA c6 tac dong manh téi kha ning
tao ré bat dinh ctia X4o tam phan trong diéu kién thuy canh.
Nong d6 a-NAA 7,0 mg/l kich thich 80+5,6% mau phat sinh
& méi va luong r& moi cao nhat dat 26 ré/cay. O nong do
0-NAA 7,0 mg/l, r& ciing phat trién nhanh hon va dai hon so
v6i cac ndng do a-NAA khac. S6 lugng ré/cay con dao dong
tir 7,6-26,2 khi nong d6 o-NAA ting tir 0 dén 9,0 mg/l. O
nong do a-NAA 9,0 mg/l, ciy con sinh truong cham, ré yéu
va nhanh chuyén sang mau nau va den (hinh 2).

60
50
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20
o oo bis dn 1 I
. [ |
1,0 3,0 5,0 7,0 9,0

BTy 1@miuphétsinh i WSS lwong ré/mau $6 lwong ré momau

Hinh. 2 Anh hudng ctia a-NAA t6i kha ning tao ré bat dinh Xao
tam phan (sau 4 tuan).

Anh hiong ciia IBA va a-NAA: nhiing nghién ctru gan
day cho thdy, su két hop giita 2 loai hormon thudc nhom
auxin IBA va a-NAA c6 tac dong kich thich kha nang san
sinh 1& & thuc vat [16-20]. Trong nghién ctru nay, su két
hop gitta a-NAA ¢ cac khoang ndng do khac nhau véi IBA
(7,0 mg/l) da duoc tién hanh. Két qua nghién ctru sau 4 tuan
duoc thé hién & bang 6.

Bang 6. Anh huéng ctia su két hgp giiia IBA, a-NAA dén kha
nang tao ré bat dinh.

0-NAA Ty 1é miu S0 lwgng ré/  S6 lugng ré Diic didm r&

(mg/l) tao ré (%) méu (ré) méi (ré) :

1,0 80,244,810 2024133  16+0,49° )

3.0 8265564 2124118 1768082  Re Yo luong re méi
xuat hién vira phai

5,0 86,265,370 22,6+1,58  17,92+1,33b

7,0 906146 2324160 21124133 Rt nhicu € méi xuat
hién, khoe va dai

9,0 84:+4,1¢ 20241320 162+41,63°  R&yéu, dai va manh

CV % 4,76 1,38 1,82

Nhu’ vay, Vlec bd sung a-NAA lam ting ca chat luorng
va sb luong r& méi hinh thanh. Trong nghién ctu nay, nong
d6 a-NAA tir 1,0 dén 9,0 mg/l két hop véi 7,0 mg/l IBA
cho thdy, lugng ré méi xuat hién nhiéu va rat khoe (hinh
3). Khi nudi cay trong moi tru‘ong bd sung 7, 0 mg/l o- NAA
va 7,0 mg/l IBA 90,64,6% mau xut hién ré va sd ré méi
dat 21,12+1,33 ré/cay con (bang 6) trong khi khl su dung
rleng r& IBA chi dat 80+6,3% mau tao ré va sb ré méi dat
13 ré/cay con (bang 5).
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Hinh 3. Sy hinh thanh ré bat dinh trong méi trudng 1/6 WPM
b6 sung IBA va a-NAA (t§ hgp hai hormon thudc nhém auxin

IBA va 0-NAA & nong do 7,0 mg/l sau 4 tuan nudi trong diéu kién
thly canh in vivo).

Ket luan

Trong nghién ctru ndy, chung t6i da tién hanh cac thir
nghiém tao ré bat dinh X4o tam phan trong diéu kién thuy
canh va tim ra moi trudng thich hop cho sy sdng va phat
trién ciia X4o tam phéan 1a WPM/6 (ty 1& song dat 96,21%).
Céc cdy co kha ning sinh truong tot dwoc chuyén sang moi
truong ¢6 bd sung IBA (7,0 mg/l), a-NAA (7,0 mg/1) dé tao
ré bat dinh; sau 4 tuéin s6 luong ré moi phat sinh dat 21,12
re/cay con, ty 1é mau phat sinh ré dat 90,6%. C6 thé thiy
rang, cdy con Xdo tam phan c6 thé sdng, sinh trudng va
phat trién tot trong diéu kién thuy canh. Viéc bo sung két
hop gitta IBA 7,0 mg/l va a-NAA 7,0 mg/1 trong mo6i truong
WPM/6 14 phi hop nhat dé cam tng tao r& bat dinh Xao tam
phan trong diéu kién thily canh in vivo.

LO1 CAM ON

Nhoém nghién ciru xin cam on Chuong trinh du an Viét
- Bi (AI Programe-VNUA, 2014-2019) da hd trg kinh phi
cho dé tai “A study of phylogenetics and biopharmaceutical
properties of the Vietnamese traditional medicinal plants
belonging to the genus Paramignya for the development of
hepatoprotective nutraceuticals”, nam 2018-2019.
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Pha quang ky giong lia mua Nang Quot Bién
bing phwong phap xir Iy dot bién soc nhiét

Tran Thi Phuwong Thio', Vo Cong Thanh', Nguyén Bich Ha Vii2

!Khoa Néng nghiép va Sinh hoc iing dung, Truwong Pai hoc Can Tho
’Khoa Nong nghiép va Cong nghé thuc pham , Truong Dai hoc Tién Giang
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Tom tit:

Trwéc tinh hinh bién déi khi hiu, })ong bang song Ciru Long dang cin nhlrng glong lia ngan ngay (90 -120 ngay),
¢6 kha niang chiu man cao (12-19 dSm™), khang ray niu va phim chit tot. Nang Quét Bién 1a mdt gidng lia mua
co kha nang chiu mén 12-15 dSm™'. Tuy nhién, glong c6 thoi gian sinh truéng kha dai (150 -180 ngay). Chinh vi viy,
glong Iia mua Nang Quo‘t Bién dwgc pha quang ky bang phlr(mg phap xir ly dot bién soc nhiét & 50°C trong thoi gian
5 phit. Cac dong dot bién dwge tric nghiém kha ning chdng chiu min theo phuong phap cia IRRI (1997), phan
tich danh gia pham chat qua cac thé hé va tric nghlem kha nang chong chiu ray nau, sau cung Kiém tra do thuén
bang phwong phap Eh(;n di SDS-PAGE. Két qua cbo thay 6 thé hé M " chon dwge hai dong wu ti NQBDB 1-2-1-1 va
NQBDB 2-1-6-3 thuan c¢6 thai gian sinh truweéng ngan (<110 ngay), chiéu cao cay <120 cm, ham lwgng amylose <20%,
chéng chiu rz‘iy niu, ch("ing chiu d6 ngi. Pic biét, hai dong nay c6 kha ning chiu min ¢ 19 dSm'! (c?ip 5) va déu thich
hgp cho mo hinh tom - laa.

Tir khéa: chong chiu min, lia mia, SDS-PAGE, sc nhiét.
Chi s6 phén logi: 4.6

Dat van dé ving ven bién cac tinh PBSCL [8], c6 kha ning chiu min
giai doan ma cao (12-15 dSm™) [1]. Tuy nhién, giéng cé
thoi gian sinh trudng dai (5-6 thang) do anh huong quang
ky [9] va nhiém rdy nau. Do d6, viéc xur Iy dot bién giéng
ltia mua Nang Quot Bién nham chon duoc dong Iua dot bién
ngin ngay, khong bi anh hudng quang ky, c6 kha ning chiu
man vao giai doan ma cao la muc ti€u ctia nghién curu nay.

Trong linh vuc chon tao giéng lua, lai tao va gay dot
bién la cac phuong thuc tao da dang nguon gen phuc vu cho
cong tac chon tao gidng méi. Dot bién 1a mot phuwong phép
¢6 tinh tng dung cao, trong d6 st dung cac tac nhan vat ly
va hoa hoc dé gay dot bién nham rat ngan thoi gian chon tao
gidng, c6 thé tao ra nhitng tinh trang quy chwa c6 & gidng
gég [1-3] hoac cai thién dugc m@t s6 tinh trang nhu nang Vat liéu va phuong phap nghién ciiu
suat, thoi gian sinh truong, chicu cao cay, khang sdu bénh

hodc kha ning chong chiu stress voi méi truong nhu han Vit li¢u, dja diém, thoi gian nghién ciru
han, ngap, man [4, 5]. Quan Thi Ai Lién va ctv (2013) [6] St dyng hat gidng lta mua Nang Quét Bién do Bo mon

da rat ngan thoi gian sinh tmong clia giéng lua “Soi” mua

Di truyén Va Chon gibdng cay trong, Truo’ng Pai hoc Can
bang phuong phap giy dot bién sbc nhiét.

Tho cung cp dé lam vat lidu xr Iy dot bién.

Trong nhitng ndm gan day, dién tich dit nhiém man cia
ving Pong biang séng Ctru Long (PBSCL) ting do bién dbi
khi hau va uéc c6 khoang 700.000 ha laa bi nhiém min [7]. Gibng  Dic tinh giéng Két qua
Diéu tra ving PBSCL, Quan Thi Ai Lién va ctv (2013) [6]

Bang 1. Mt s dac tinh goc clia giong lia mua Nang Quét Bién.

. . . i _ " O i P ; Thoi gian sinh trudng 170-180 ngay
da ghi nhan nuwéc médn xam nhdp tir thang 12 dén thang 5, - -
néng dan da tranh thi lay nudec man dé nudi tom; tir thang Nang Chiéu cao cay 180-190 cm
6 dén thang 12 rira man bang nudc mua dé trong laa. Chinh Quot Dang hat Trung binh
vi vdy, dé gieo trong kip thoi vy, giong lua duge canh tac Bien Kha nang chiu min 12-15 dSm’!
phai 6 kha nang chiu man cao ¢ giai doan ma va ngan ngay Mau séc hat gao -
(<120 ngay) dé né man vao cu01 vu 14 yéu cau cip thiét hién - =
Kha nang khang ray Nhiem
nay. Nang Quét Bién 1a gidng lta mua dugc thu thap tai
"Tac gia lién hé: ttphuong thao@ctu.edu.vn
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Abstract:

Coping with climate change, the Mekong River Delta of
Viet Nam is in the need of rice varieties with short growth
durations (90-120 days), good tolerance to salinity
(12-19 dSm™), good resistance to brown plant hopper,
and good grain quality. Nang Quot Bien is a seasonal
rice with very good tolerance to salinity from 12 to 15
dSm™'. However, its maturity duration is quite long
(150-170 days). Therefore, Nang Quot Bien’s maturity
duration was shortened by temperature shock mutagen
at 50°C for 5 minutes. Mutated lines were tested in terms
of salinity tolerance according to IRRI method (1997),
grain quality, brown plant hopper resistance, and pure
line test by SDS-PAGE protein electrophoresis. Results
at the M, generation showed that two elite lines NQBDB
1-2-1-1 and NQBDB 2-1-6-3 with short maturity (<110
days), final height <120 cm, low amylose content <20%,
resistance to brown plant hopper, lodging resistant.
Particularly, the two lines could tolerate to 19 dSm™!
(scale 5) and adapt well with the model of shrimp-rice.

Keywords: salinity tolerance, SDS-PAGE, seasonal rice,
temperature-sensitive.

Classification number: 4.6
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Céc gidng ltia ddi chimg sir dung danh gia kha ning
chiu man va khang rfiy nau: qhuém nhiém man: IR28; chuin
khang man: Poc Phung; chuan nhiém ray nau: TN1.

Phwong phap nghién ciru

Xtr 1y dot bién: 1.000 hat giéng lta mua Nang Quét Bién
duoc 16t vo triu, ngadm U cho hat vira nay mam, gay dot bién
bang nhi¢t dd ¢ 50°C trong 5 phut [6].

Chon dong dot bién: sau khi xu ly dot bién bé’mg nhiét,
tat ca cac ca thé da duoc xu ly (M,) dugc dem gieo trong
trong mua thudn (gieo vao 07/2014 duong lich), theo doi,
ghi nhan, thu hoach nhiing ca thé trd bong va chin sém so
v6i gidng lia muia Nang Qudt Bién dbi chimg. Tiép tuc nhan
va chon tat ca cac ca thé theo huéng ngan ngay (<120 ngay)
thu duoc tur thé hé M. Thé hé M,, cac dong duogc chqn tréng
vao ml‘la’ nghich (gieo vao 01/2015 dwong lich). The h¢ M,
va M, tién hanh tuong tu hai vu trude.

Qua mdi thé h¢ tién hanh danh gia cac chi tiéu néng hoc,
thanh phan ning suét, danh gia kha nang chdng chiu min,
khang ray nau, khang d6 nga, danh gia cac chi tiéu pham
chét hat.

Panh gia chi tiéu néng hoc va thanh phan nang suit
theo Quy pham khdo nghiém gi tri canh tdc va str dung cia
gidng laa QCVN 01-55: 2011/BNNPTNT [10].

banh gia kha nang chéng chiu man theo IRRI 1997 [11]
VOl cac néng do 12, 15, 19 va 23 dSm™!, két qua dugc ghi
nhén khi giéng chuan nhidém IR28 & cép 9.

Panh gia kha nang khang rdy nau: ap dung phuong phap
thanh loc theo tiéu chuin hop ma [12].

Danh gia vé kha ning chdng chiu d6 nga: cac 16ng than
ctia cdy lua dugc tach hét be 1a. Str dung may do do cimg
IMADA (Torque gauges IMADA) v6i d9 chinh xac +0,5%
FS.

Danh gia pham chét: dién di protein tong s6 SDS-PAGE
[13], phan tich ham lugng amylose theo phuong phéap cta

Cagampang va Rodriguez (1980) [14], ham luong protein
[15], d6 tré hd [16], d6 bén thé gel [17].

Két qua va thao luan
Thé hé M,

O thé hé M, thu duge 2 ca thé dot bién co thoi gian sinh
truong 121 ngay va 132 ngay, ngan hon so voi doi chung
(175 ngay), duogc ky hi¢u 1a NQBDB-1 va NQBDB-2.

Hai dong bién di nay c6 mot s6 dic tinh néng hoc va
thanh phan ning suét khac véi gidng gbc ban dau, két qua
ghi nhan cac chi tiéu nong hoc va thanh phan ning suat ciia
cac dong bién di duogc trinh bay trong bang 2.
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Bang 2. Dic tinh nong hoc va thanh phan ning suat thé hé M,.

Tén W g Hi o Hp 0y M
o gian sinh N Bong/ Y Y lwgng sic

giong/ X cdy chac/  chac hat

ding trmnng il bui bing (%) 1.000 (o) hat

(ngay) hat (g) gao0

NQBBB1 121 91 15 143 86 21,0 71 Do

NQBDB2 132 104 21 134 82 26,5 6,5 Tring

Doi chimg 175 145 11 110 7 26,0 6.9 Do

Tir két qua ghi nhin & bang 2 cho thdy, hai dong bién
di NQBDB 1 va NQBDB 2 ¢6 chiéu cao ciy thap va giam
khoang 37,24% so v6i Nang Quét Bién mua dbi chimg.
Chiéu dai hat thay doi tir 6,9 mm (d6i chimg) 1én 7,1 mm
(NQBDB 1) va Xuong con 6,5 mm (NQBDB 2). Dac blet
¢6 su thay d6i vé mau sic hat, tir hat gao mau do cua gidng
Nang Quaot Bién ban dau, sau khi xur 1y nhiét d da thanh hat
gao mau tring ciia dong NQBPB 2. Két qua nay phu hop
v6i két qua ctia Vién Di truyén néng nghiép, sau khi xir 1y
hat kho ciia giong Chiém Bau bang tia gamma 200 Gy da
tao ra giéng laa dot bién CM1 ¢6 mau séc hat gao thay ddi
tir d6 thanh trang [5].

Thé h¢ M, M,

Hai ca thé 0 thé hé M, dugc chon thong qua thoi gian
sinh truong ngan va chleu cao cdy thap dugc nhan dong 1én
trong nha ludi cung véi dbi chimg Nang Quot Bién ¢ thé
hé M, va duoc bd tri vao vu nghich (trdng tir thang 01/2015
duong lich). The hé M,, ghi nhén ¢6 9 dong c6 thoi gian
sinh trudng ngan bién th1en tor 100-125 ngay, chiéu cao cay
tr 102-110 cm, chiéu dai hat gao bién thién tr 6,3-7,5 cm,
¢6 su phan ly v& mau sic hat: 5 dong hat mau do va 4 dong
hat mau tring, chon 2 ca thé c6 thoi gian sinh truéng ngin
nhét (100 ngay) trong 9 c4 thé dé tiép tuc nhan dong & thé hé
M.. Thé hé M,, chon dugc 10 ca thé co thoi gian sinh trudng
bién thién tu 90 94 ngay, chiéu cao «cdy 101-110 cm, chidu
dai hat gao tir 6,6-7,5 cm, ¢6 6 ca thé hat mau do va 4 ca thé
hat mau tring. Két thiic thé hé M,, chon dugc 7 ca thé uu ta
co thoi gian sinh treong <100 ngay, chong chiu man 12-19
dSm!, khang ray nau cip 3, chong chiu 6 nga cap 1 tiép tuc
duoc nhan Ién tao dong thuan & thé hé M ”

Thé h¢ M,

Tuong tu nhu cac thé hé trude, cac dong M, ciing duogc
tuyén chon theo hudng co dac tinh nong hoc tot thoi gian
sinh truong ngan, thip cdy, nay chdi tot, chiu man... dé tiép
tuc chon céc dong uu ta.

Mot 56 chi tiéu néng hoc va thanh phan ndng sudt ciia
cdc ca thé Nang Quot Bién dot bien the hé M :

Dén thé h¢ M, chon dugc 14 ca thé co thoi gian sinh
truong tuong ('101 ngin, dao dong tu 95-110 ngay (bang
3) phu hop v6i muc tiéu chon loc gidng lta chiu man cho
ving PBSCL [7]. Cac dong dugc chon ¢ chiéu cao ciy da
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dang, bién thién tir 90 d&én 115 cm, thich hop canh tac trong
mo hinh tém - laa. Nguyén Thi Lang va ctv (2010) [18]
Nguyén Hiru Hiép Va ctv (2009) [19] ciing cho rang, gidng
lia Mot Bui Do 1a glong Ita mua duogc chon canh tac chinh
trong mo hinh tom - lda tai céc tinh thugc DPBSCL nhu Bac
Liéu, Ca Mau, Kién Giang... ciing c6 chiéu cao 100-120
cm, nhu vay cac dong dot bién c6 chiéu cao tiém ning phu
hop canh tac trong m6 hinh tém - lua.

Céc yeu t6 cAu thanh ning suit cac dong thé hé M, (bang
3) cho thay hau hét dat ty 1¢ hat chic trén 80%, trung binh
la 81,05%. Theo Nguyen Ngoc B¢ (2008) [9], Jennings va
ctv (1979) [16], gidng laa cho nang suat cao phai c6 ty 1&
hat chéc trén 80%, nhu vay cac dong dot bién chiu mdn o
thé hé M, 1a nhiing dong rat c6 tiém nang cho ning suét cao.
Khéi lucng 1.000 hat cua cac dong bién thién trong khoang
tlr 23,6-28,8 g. Nguyén Ngoc Dé (2008) [9], Nguyén Thi
Lang (1994) [20] cho rang, khéi lugng 1.000 hat thuong
bién thién tap trung trong khoang 20-30 g. Giéng ¢6 khdi
luwong 1.000 hat cang 16n thi ‘nang suit ctia glong do cang
cao. Vi vdy, cac ca thé dot bién chiu min c6 tiém nang cho
nang suét cao.

Bang 3. Céc chi tiéu ndng hoc va thanh phan ning suat cac dong
th€ hé M,.

% Cao ’l;l;?lisinh H@,t Dai ﬁtﬁl

STT  Tén giong/dong ::il)lfl ) tgrué'ng g}f)c ?fmn;g 1.600g
(ngay) hat (g)

1 NQBDB 1-2-1-1 100 97 82,1 253 26,0

2 NQBDB 1-2-4-3 99 100 85,4 24,6 253

3 NQBDB 2-1-3-1 90 103 84,7 278 25,6

4 NQBDB 2-1-6-3 101 103 85,6 30,7 243

5 NQBDB 1-2-1-2 116 97 79,6 30,3 26,3

6 NQBDB 1-2-3-1 110 98 80,7 26,5 26,8

1 NQBDB 1-2-4-2 105 98 80,2 27,5 273

8 NQBDB 2-1-1-1 114 105 82,0 259 28,8

9 NQBDB 2132 103 110 83,5 265 25,7

10 NQBDB 2-1-6-2 103 110 66,8 258 23,6

11 NQBDB 1-2-2-1 104 100 80,3 248 253

12 NQBDB 1-2-3-2 100 100 79,3 27,5 26,7

13 NQBDB 2-1-1-2 103 107 83,2 25,6 26,3

14 NQBDB 2-1-6-1 114 110 81,3 25,5 243

15 Déi chimg

Mot sé chi tiéu phcfm chdt cia cac dong dot bién thé hé
M,

Bang 4 trinh bay két qua phén tich cac chi tiéu phdm chat
hat gao ctia cac dong dot bién ¢ thé hé M,.Kich thugc hat
gao thay dbi trong khoang tir 6,0 mm cho dén 7,8 mm, thip
nhét 1a dong NQBDB 2-1-3-2 va cao nhat 1a dong NQBDB
1-2-1-1.
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Bang 4. Céc chi tiéu phdm chat clia cac dong dot bién 6 th€ h¢ M,.  Bang 5. K&t qua danh gia kha nang chéng chju man ctia 14 dong
dot bién ¢ thé hé M, (cap do chong chiu cao nhat).

> Nhigt 1) Dii M
STT  Téngitngdong A (%) %) trohd  béngel  hat s STT  Téngibng/dong  Nongd (dSm™)  Mikc phan iing Cip danh gia
e @y G I NQBDBI2II 19 Chéngchiu tungbinh 5
1 NQBBBI-2-1-1 1909 752 3 3 78 Bo 2 NQBDB 1243 19 Nhim 7
2 NQBDB 1-2-4-3 1856 725 3 3 62 Tring 3 NQBDB2-1-3-1 19 Nhiém 7
3 NQBBB2-1-3-1 1764 720 3 3 62 Do 4 NQBDB2-1-63 19 Chéng chiu trung binh 5
5 NQBBBI2I2 1769 781 S 3 69 Do 6 NQBBBI2Z31 13 Nhiém 7
7 7 NQBbB [-24-2 15 Chong chiu trung binh 5
6 NQBBBI-2:3-1 1801 792 3 3 63 Tring -
8 NQBDB2-I-1-1 15 Nhiém 7
7 NQBDB 1-2-4-2 1884 734 3 3 72 B e
- 9 NQBBB2-132 15 Chong chiu trung binh 5
§  Numsadl B mE 4 : 63  Tring 10 NQBPB2162 15 Chéng chiu trung binh 5
9 NQBDB2-1-3-2 1799 850 3 3 60  Bo I NQBBBI221 12 Nhidm 7
10 NQBDB2-1-62 1604 718 3 1 69 Do 12 NQBBBI-2-32 12 Chong chiu 3
11 NQBPBI2:2-1 1560 653 3 3 1 Bo 13 NQBBB2I-12 12 Chéng chiu trung binh 5
12 NQBBBI2:32 1799 702 5 3 70 Tring 14 NQBDB2I-6-1 12 Ching chiu 3
13 NQBBB2I-12 1272 831 3 1 71 Tiing 15 Doiching 15 Chong chiu trung binh 5
14 NQBRB2IG1 1825 664 3 3 2 B C6 hai dong c6 kha nang chdng chiu & nong d6 mudi 19
15 Dbiching 1905 705 3 3 64 Do dSm™ 1a NQBBB 1-2-1-1 va NQBBB 2-1-6-3 dugc danh

gi4 cap 5 (cAp chdng chiu trung binh), cao hon so vdi gidng

ddi chimg Nang Quét Bién mua. Cac dong con lai c6 kha
Mudi bén dong dot bién chiu man thé hé¢ M, c6 ham  nang chong chiu & cac nong do muoi 1a 15 va 12 dSm”,

lwong amylose thip (<20%), bién thién tir 15,08-19,19%, tuong duong so véi giong doi chung.

tuong duong v6i doi chimg. Do bén gel ctia cac dong dot Pdnh gid kha ning chong chiu ray ndu ciia cdc dong dot

bién chiu mén dugc danh gia tir cap 1-3, protein dat kha cao  p;5, 1hé hé M4-

(da so tr 7-8%, cao nhat la dong NQBDB 2-1-3-2 ¢6 ham N o o

lugng protein dat 8,50%) (bang 4). Két thic thé hé M, van , K;et qua thlf ray ghi nhal.liduqc Sau 8 ngay (tmﬂh tur ngay

tha ray) khi giong chuan nhiém chét hoan toan (bang 6).

A: Ham lugng amylose, P: ham lugng protein.

ghi nhan ¢6 2 mau séc hat gao 1a mau dé va mau tring.
Bang 6. Két qua danh gia kha nang khang ray cta 14 dong dot
bién 6 th& hé M,.

STT  Tén gidng/dong Miic phan ting Cép danh gia
1 NQBBB 1-2-1-1 Hoi khang 3
2 NQBDB 1-2-4-3 RAt nhidm 9
3 NQBBB 2-1-3-1 Rét nhiém 9
4 NQBDB 2-1-6-3 Nhiém 7
5 NQBDB 1-2-1-2 Hoi khang 3
6 NQBDB 1-2-3-1 Nhidm 7
7 NQBDB 1-2-4-2 Nhiém 7
C 8 NQBBB 2-1-1-1 Nhigm 7
9 NQBDB 2-1-3-2 Rt nhidm 9
Hinh 1. Mau sic hat gao ctia (A) Déi ching, (B) NQBDB 2-1-1-2 10 NQBDB 2-1-6-2 Hoi khang 3
va (C) NQBDB 2-1-3-1. 11 NQBDB 1-2-2-1 Nhidm 7
Danh gia kha nang chéng chiu man cua cdac dong dot 12 NQBDB 1-2-3-2 Nhiém 7
bién the h¢ M : 13 NQBBB 2-1-1-2 Nhiém 7
Két qua danh gia kha ning chiu man cua 14 dong dot 14 N?BDB zlel Nl,liém~ !
15 Doi chiing Rat nhiem 9

bién ¢ thé hé M , duoc trinh bay trong bang 5.

TAP CHI
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Theo két qua bang 6, cac c4 thé thé he M , tuong dbinhiém
rdy. Tuy nhiém, c6 ba dong NQBDB 1-2- 1 1 NQBBB 1-2-
1-2, NQBDB 2-1-6-2 dugc danh gia 1a hoi khang ray nau
cép 3, trong khi dbi chung dugc danh gia rat nhiém ray (cép
9). Tir d6 c6 thé két ludn rang, ba ca thé NQBPB 1-2-1-1,
NQBDB 1-2-1-2 va NQBDB 2-1-6-2 da cai thién dugc kha
ning chdng chiu riy nau cta giéng déi chimg. Co 72 gene
kiém so4t tinh khang con tring cta cdy lua va cac gene ndy
¢ thé duge biéu hién sau khi chiu tac dong cua mot tac
nhan gay dot bién [21].

Pdnh gia 6 cimg cdy ciia cac dong dot bién thé hé M v

Do cing va cap dd nga cua 14 dong fiét bién ¢ thé hé M .
duogc danh gia cao. Tat ca cac dong déu duoc danh gia 1a
khang d6 ngi (cap 1). Do cing cua cac 1ong ciing kha cao,
cao nhat 1a dong NQBBB 2-1-1-2 ¢6 do cing cac long 1, 2,
3,4 1an luot 1a 2,3 N/ecm, 4,2 N/cm, 8,8 N/cm va 14,5 N/cm
va thap nhét 1a dong NQBDB 2-1-3-1 ¢6 do cung 1an luot 1a
2,1 N/em, 4,8 N/cm, 7,5 N/cm va 10,4 N/cm (bang 7).

Bang 7. P9 ciing (N/cm) clia cac dong dot bién 6 thé hé M,

STT  Téngiong/dong Longl Léng2  Léng3  Long4 E::Z (;%n:ggié
1 NQBBB 1-2-1-1 2,0 46 78 113 1
2 NQBDB 1-24-3 23 58 8,0 122 1
3 NQBDB2-1-3-1 2,1 48 15 10,4 1
4 NQBDB 2-1-6-3 2,1 52 8,2 11,8 1
5 NQBDB 1-2-1-2 23 54 7.6 10,5 1
6 NQBDB 1-2-3-1 22 55 8,8 12,5 1
7 NQBDB 1-24-2 23 5,6 7.7 11,9 1
8 NQBDB 2-1-1-1 2,0 5,6 74 10,8 1
9 NQBDB2-1-3-2 2,1 48 75 11,5 1
10 NQBDB2-1-6-2 2.5 48 78 12,1 1
1 NQBDB 1-2-2-1 25 5,6 9,0 11,8 1
12 NQBDB 1232 2,0 54 83 13,8 1
13 NQBDPB2-1-1-2 23 42 8,8 14,5 1
14 NQBDB2-1-6-1 2,6 51 8.4 11,6 1

15 Doiching

Nhan xét chung: trong 14 ca thé dugc danh gia ¢ thé hé
M,, hai ca thé d6t bién NQBDB 1-2-1 -1vaNQBDB 2-1-6-3
¢o cac dac tinh vuot trdi hon cac ca thé con lai va khac biét
so voi ddi ching, hai ca thé nay c6 thoi gian sinh truong
ngin 97-103 ngay, kha ning chiu min cao 19 dSm" (cp
5), ham lugng amylose 15-19%. Tién hanh dién di protein
SDS-PAGE dé danh gia d6 thuan hai dong dot bién nay.

Pdnh gid do thudn bang ky thudt dién di protein SDS-
PAGE:

Qua két qua dién di cta hai dong dot bién chiu man
NQBDB 1-2-1-1 va NQBDB 2-1-6-3 duoc thé hién ¢ hinh
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2. Két qua cho thdy, cac muc d6 n mau giita cac band
protein twong d6i dong déu v4i nhau, diéu ndy ching to ca
hai dong déu dat thuan, dong thoi cac band waxy 60 KDa
an mau rat nhat véi thuéc nhuém Coomassie Brilliant Blue
R250 chimg to ca hai dong nay déu c6 ham luong amylose
thip va band a-Glutelin an mau dam ching t6 ham luong
protein cao [22]. Ph dién di nay cho két qua rat phit hop véi
két qua phan tich dinh lugng ham lugng amylose va protein
cua dong hai dong NQBDB 1-2-1-1 va NQBDB 2-1-6-3.

Giéng 1 2 3 4 5 6 7 8 9 10

Waxy 60 KDa
Proglutelin 57 KDa

Glutelin 37-39 KDa

Globulin 26 KDa
Glutelin 22-23KDa

Prolamin 13 KDa

Giéng 1-5: dong NOBPB 1-2-1-1
Giéng 6-10: dong NOBPB 2-1-6-3

Hinh 2. Phé dién di protein tong so hai dong NQBDB 1-2-1-1
va NQBDB 2-1-6-3.

£ ~
Ket luan

Két thuc thé hé M, da chon duoc 2 dong vu ta thudn tir
céc ca thé dot bién 1a NQBDB 1-2-1-1 va NQBDB 2-1-6-3
¢ dic diém sau:

NQBBB 1-2-1-1 ¢6 thoi gian sinh truong 97 ngay, chiéu
cao cdy 1a 100 cm, chiu man 19 dSm™ (cip 5), khang ray
nau cap 3, khang d6 nga cap 1, ham lugng amylose 19,19%,
ham lugng protein 7,52%, dang hat thon dai.

NQBDB 2-1-6-3 c6 thoi gian sinh truong 103 ngay,
chiéu cao cay 1a 101 cm, chiu man 19 dSm! (cép 5), khang
riy nau cap 7, khang d6 ngd cip 1, ham luong amylose
15,08%, ham lugng protein 6,45%, dang hat thon dai.

Hai dong Ita trén rét thich hop dé canh tac trong mé hinh
tom - Iua tai cac tinh ven bién DPBSCL trong boi canh bién
d6i khi hau dang ngay cang dién bién phtc tap hién nay.
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Xac dinh va danh gia mirc d9 biéu hién
cua ho gen ma hoa tiéu phan Nuclear factor-YC
0 cay san (Manihot esculenta)
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Ngay nhédn bai 2/4/2019; ngay chuyén phan bién 5/4/2019; ngay nhan phan bién 6/5/2019; ngay chip nhén ding 21/5/2019

Tom tit:

Nhan t6 phién mi Nuclear factor-Y (NF-Y) dwoc ciu tao béi 3 tiéu phan NF-YA, NF-YB va NF-YC, 1a nhom protein
di¢u hoa tham gia vao nhiéu qua trinh quan trong & thye vat. Trong nghién ciru nay, tiéu phan NF-YC di dwgc phan
tich & ciy sin (Manihot esculenta) dwa trén cac phén tich tin sinh hoc. Két qua di xac dinh dwoc 14 gen mi héa NF-
YC & genome cay sin, dit tén 13 MeNF-YC. Phén tich ciu triic cho thiy, phin 16n cic gen MeNF-YC chi c6 mét exon,
twong tw nhw ghi nhan & cac loai thwe vat khac. Panh gia dir liéu transcriptome ciia ho MeNF-YC da chirng minh
ph:“m 16n cac gen thanh vién c6 biéu hién ¢ it nhit mét mé co quan, b§ phén trén cay san trong diéu kién thuong.
Dac biét, MeNF—YC05 dugce xac dinh 1a gen ¢6 biéu hién manh & nhiéu vi tri nhit (& ca md phan sinh dinh chéi, md
phan sinh chop ré, to chirc phat sinh phoi cau tao soma va ci). Nhlrng két qua nay da cung cap cac dir liéu mgt cach
toan dién vé ho gen ma hoa tiéu phan NF-YC (r san, tir d6 cung cap gen wng vién cho nghién citu chirc ning tlep theo
nham ning cao tinh chong chiu bt lgi & ciy san.

Tir khéa: biéu hién gen, cau tric gen, nuclear factor-YC, san, tin sinh hoc.

Chi s6 phén loai: 4.6

2 tiéu phan ciia TF NF-Y, bao gdm NF-YA va NF-YB da
duogc phan tich trén d6i tugng cay san (Manihot esculenta)
[8-10]. Pay 1a 1 trong 5 loai cdy trong quan trong & Viét
Nam, duoc sir dung 1a thuc pham, nguyén liéu ché bién thirc

Mé dau

Nhan t6 phién ma (transcription factor - TF) 1a nhiing
nhom protein diéu hoa, co trinh tu dic hiéu gitp qué trinh
nhan biét va bam trén viing promoter ciia gen, tir 6 diéu

an gia stc va san xuat nhién liéu sinh hoc. Tuy nhién, chua

h?a s bicu hién cia g?“' ‘O thl'.rf vat,’ca‘c ho TF dong Y?l ¢6 ghi nhan nao vé tiéu phan NF-YC trén ddi twong cay co
tr9 quan trf)ng, th’am gia vao nhicu qua trmh sinh hoc thiét cli 6 ¥ nghia ndy.
yeu, c¢6 thé ké dén nhu qua trinh chin qua ¢ cay ca chua . . .
(Solanum lycopersicum) [1], diéu hoa sy twong tac giita ré Trong nghién cirunay, ho gen ma hoe} tiéuphan NF-YCda
dugc xéc dinh trén genome cta giong san mo hinh ‘AMS60-
2°. Dua trén cac thong tin dwoc chu giai, cau tric cua cac
gen ma hoa NF-YC da dugc phan tich. Thém vao do, thong

tin biéu hién cta cac gen NF-YC trong diéu kién thuong da

- hé vi sinh vat dat [2] va co ché phat sinh phdi & cdy bong
(Gossypium hirsutum) [3]. Trong d6, Nuclear factor-Y (NF-
Y), céu tao tir 3 tiéu phan NF-YA, NF-YB va NF-YC, 1a mot

trong nhimg nhom TF dic trung, dugc ghi nhan c6 mit & tat T : R . °
.. R dugc khai thac dya trén co so dir liéu transcriptome. Két qua
ca cac loai thuc vat [4]. ) AR P N .
cua nghién ctru nay da cung cap thém nhiing dan liu quan
trong vé ho TE NE-Y & cay sén, tir d6 ¢6 thé xem xét va dé

Vi nhiing thanh tyu cua cac cong nghé “-omics”, cac

ho TF NF-Y dé duoc nghién ctru trén nhiéu ciy trong quan
trong, nhu la gao (Oryza sativa) [5], ngd (Zea mays) [6] va
dau tuong (Glycine max) [7]. Trong cic ghi nhan gin day,

"Tac gia lién hé: Email: hachu_amser@yahoo.com
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xuat nhitng gen g vién cho phan tich chirc nang gen nham
nang cao tinh chong chiu bat lgi ¢ cay san nodi riéng va thuc
vat no6i chung.
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Abstract:

Nuclear factor-Y (NF-Y), composed of NF-YA, NF-
YB and NF-YC subunits, is known as the regulatory
protein involving in various important processes in
plants. In this study, the NF-YC subunit was analysed in
cassava (Manihot esculenta) based on the bioinformatic
approach. As the results, a total of 14 genes encoding
NF-YC, namely MeNF-YC, were identified in the
cassava genome. Our structural analysis showed that the
majority of MeNF-YC contained only one exon, similar
as previously confirmed in other plant species. Based
on the available transcriptome atlas, most of MeNF-YC
genes were found to express in at least one tissue, organ in
cassava plants in the normal condition. Notably, Me/NF-
YC05 was defined as the highly-expressed gene in many
tissues, including the shoot and root apical meristems,
somatic embryogenic structures, and storage roots. Our
results would provide the comprehensive information
of the genes encoding NF-YC in cassava, thereby
suggesting a list of candidate genes for studying the
functional characterisation to improve the unfavorable
condition tolerance of cassava.

Keywords: bioinformatics, cassava, gene expression,
gene structure, Nuclear factor-YC.
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Dir liu va phuong phap nghién ciiu

Dit ligu

Dir liéu genome va proteome ciia gidng sin mo hinh
‘AMS560-2" giai ma gan day [11] duoc khai thac trén NCBI.

Dir liéu transcriptome cua giéng san ‘“TME 204° dugc cong
bd gan day (GEO accession: GSE82279) [12].

Phwong phap nghién ciru

Phirong phép xdc dinh NF-YC ¢ sdn: toan b NF-YC
g vién ¢ sin dugc khai thac tir PlantTFDB [13]. Trinh tu
protein cua cac tng vién dugc kiém tra trén Pfam [14] dé
kiém ching su c6 mat cua vung bao tdn NF-YC ¢ thuc vat
nhu trong ghi nhan gan day [4].

Phirong phdp chit gidi thong tin gen NF-YC 6 sdn: trinh
tu protein cua NF-YC dugc BlastP vao proteome cua sdn
[11] trén NCBI dé tim kiém ma gen, ma ARN va ma protein.
Sau do, trinh ty gADN (genomic ADN), CDS (coding DNA
sequence) va vi tri phan b gen NF-YC duoc thu thap trén
genome cua sin [11] tai NCBI.

Phirong phdp phdn tich cdu triic gen NF-YC ¢ san: trinh
tu gADN va CDS cuia timg gen NF-YC ¢ sin lan luot dugc
truy van trén PIECE [15] dé phan tich cdu triic exon/intron
muc tiéu. Két qua dugc mo hinh hoéa trén Illustrator. Sy sép
xép cua gen NF-YC duoc xéac dinh dya trén cdy phan loai
xay dung theo phuong phép Neighbor-Joining trong MEGA
[16].

Phirong phép danh gid biéu hién ciia gen NF-YC ¢ sdn:
ma dinh danh gen NF-YC dugc st dung dé khai thac trén
transcriptome cua san trong diéu kién thuong [12]. Trong
d6, cac mau mo va bod phan chinh trén cay sén duge thu
thap, bao gdm mo seo phdi hoa (Friable embryogenic
callus - FEC), t6 chtrc phat sinh phéi cau tao soma (Somatic
organized embryogenic structure - OES), m6 phan sinh
chép 1é (Root apical meristem - RAM), mo phan sinh dinh
chdi (Shoot apical meristem - SAM), cu (Storage root - SR),
1& soi (Fibrous root - FR), than (Shoot - S), ch6i bén (Lateral
bud - LB), 1a (Leaf - L), gan 14 (Mid vein - MV) va cubng
la (Petiole - P) [12].

Két qua va thao luan
Két qua tim kiém va xdc dinh tiéu phan NF-YC ¢ sin
Pé tim kiém toan bd cac NF-YC & sén, co s& dit lidu
PlantTEDB [13] duoc ra soat dé sang loc tat ca thong tin
vé tiéu phan nay. Kiém chimg ving bao thit NF-YC trén

Pfam [14], 14 protein tng vién da dugc xac dinh (bang 1).
Theo do, cac gen NF-YC dugc chu gidi trén genome dya

91
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trén thuat toan BlastP trinh ty amino acid tuong ing trén
proteome cua sin [11] trén NCBI. Thong tin co ban vé NF-

Bang 2. Thong tin chi gidi cta hg gen MeNF-YC § cay sin

o N N - N . TT  Téngen Vi tri phan b5 Minh hoa
YC ¢ san, bao gdom ma gen, ma mARN, ma protein va ma
2 n a1 I MeNF-YCOI  NSTI:NC_035161.1 (18625791..18626144) NSTI :
locus dugc thé hién ¢ bang 1.
2 MeNF-YCO2  NSTI:NC_035161.1 (23354134.23356164) NSTL
Bang 1. Thong tin chi gidi cta ho gen MeNF-YC 6 cdy san. 3 MeNF-YCO3  NSTI:NC_035161.1(27806813.27810509) NSTI ,
T Tag Migen e — — I 4 MeNF-YCO4  NST3:NC_035163.1 (26997533.26999688,C)  NST3
5 MeNF-YCO5  NST4:NC_035164.1 (2462001.2464098) NST4
I MeNF-YCOI  Manes01GO63900  cassavad.] 027362m  XP_021604318  LOCI10609202
6 MeNF-YCO6  NST4:NC_035164.1 (27771621.27776915) NS4
2 MeNFYCD2  ManesOIGII3300  cassavad] 026359m  XP 021629508 LOCI10627482
7 MeNF-YCO7  NST6:NC_035166.1(22901983.22908231,C)  N§T6
3 MeNFYCO3  ManesOIGIT6600  cassavad] 013455m  XP 021607456 LOCI10611429
8 MeNF-YCOS  NST6:NC_035166.1 (27506028.27508596) NST6 )
4 MeNF-YC04 ~ Manes.03G183200  cassavad.] 031452m  XP 021607269 LOC110611327
9 MeNF-YC09  NST9:NC_035169.1 (27776414.27780827) NSTO "
5 MeNF-YC05 Manes.04G022800  cassava4.1_01553Im  XP_021609413 LOC110612883 10 MeNF-YCI0 NSTI1:NC 0351711 (936325.941910, C) NSTIL
6 MeNFYCOS — ManesOAGISS300  cassavad] 012635m  XP 021610750 LOCI10613762 Il MeNFYCH  NSTI2:NC 0351721 (1020980.1021585) 1
7 MeNFYCO7T — Manes06G120200  cassavad] 015422m  XP 021614739 LOCI10616616 12 MeNFYCI2  NSTI4NC 0351741 914713.917351, C) NST14
8§ MeNF-ICOS — Manes06GIT6100  cassavad1 014053m  XP 021616875 LOCI10618125 13 MeNF-YCI3  NSTI4:NC_035174.1 (4018243.4022194) NST14
9 MeNF-YC09  Manes.09G165000  cassavad.l 014289m  XP 021623996 LOC110623383 14 MeNF-YCI4  NSTI5:NC_035175.1 (1853556..1855955) NST15

10 MeNF-YCI0 Manes.11G008800  cassavad.1_012312m  XP 021628782 LOC110626907

1 MeNF-YCII ~ Manes.12G012100  cassava4.1_026058m  XP 021631336 LOC110628830
12 MeNF-YCI2 ~ Manes.14G009500 cassavad.1_014024m  XP 021592144 LOC110599865
13 MeNF-YCI3 ~ Manes.14G050900  cassavad.1_034343m  XP 021591876 LOC110599671
14 MeNF-YCI4 ~ Manes.15G024300  cassavad.]_029608m  XP 021595951 LOC110602683

Ghi cha: ': thong tin dugc khai thac tir NCBI; 2: thong tin khai thac ti
PlantTFDB.

Trudc day, ho tiéu phan NF-YC ciing da dugc x4c dinh
trén mot sb dbi tuong cay tréng khac. Cu thé, 16 thanh vién
OsNF-YC da dugc ghi nhan trén lha gao [5], trong khi &
ngo, Zhang va cs (2016) da sang loc dugc 18 NF-YC [6].
Trudc d6, ho NF-YC (gém 15 GmNF-YC) di duoc nghién
clru trén dau twong [7]. Nhu vay, cac gen mi hoa tiéu phan
NF-YC 6 thuc vat n6i chung 1a ho da gen, véi sb luong gen
thanh vién khac nhau giira cac dbi tuong.

Tiép theo, vi tri phan bd cta cac gen NF-YC dugc xac
dinh trén genome cua san [11] trén NCBL. Theo dé, ho gen
NF-YC phan bd rai rac trén cac nhidm sic thé (NST) ctia sin
v6i ty 18 khac nhau. Cu thé, 3 gen NF-YC nam trén NST1,
trong khi NST4, 6 va 14 déu chtra hai gen NF-YC. Céc
NST3, 9, 11, 12, 14 va 15 1an luot chi chira duy nhat mot
gen NF-YC. Trong nghién ctru nay, tén cla cac gen ma hoa
tiéu phan NF-YC duoc dat theo vi tri phan b trén genome
véi ‘Me’ ky hiéu cho M. esculenta (bang 1, 2), tuong ty nhu
phuong thtre dat tén cho MeNF-YA va MeNF-YB da dugc
ghi nhan gan day ¢ san [8-10] ciing nhu cac loai thyc vt
khac [5-7].
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Dang chu y, phan 16n ho gen MeNF-YC (11 trén 14) déu
phan b & ving can diu mut cta cac NST, ngoai trir 3 gen
MeNF-YC trén NST1 (bang 2). Hién tugng nay cling duoc
quan sat théy trén ho gen ma hoa tiéu phan NF-YA va NF-
YB 6 san [8-10] ciing nhu ho gen NF-YC trén cac ddi tugng
khac [5-7].

Két qua phan tich ciu triic gen mii héa tiéu phin NF-YC
¢ sin

Ho MeNF-YC dugc phan tich trén PIECE [15] dé xac
dinh ciu trac gen (exon/intron). Két qua cho théy, ho
MeNF-YC ¢6 sy da dang vé sd lugng exon/intron trong
cAu tric cua cac gen thanh vién (hinh 1). Cu thé, s6 luong
exon cua ho gen MeNF-YC dao dong tr mot (8 gen), hai (1
gen), bdn (4 gen) dén sau exon (4 gen) (hinh 1). Pang chu
¥, cac gen MeNF-YC nam cung mot nhanh theo cdy phéan
loai Neighbor-Joining thuong cé ciu trac va kich thudc gen
tuong ty nhau (hinh 1).

MeNF-YC04 ==
MeNF-YC14 ==
MeNF-YC0Q9 =
MeNF-YC08 ==
MeNF-YC12 w=
MeNF-YC13 mm— i (E;zzliéngﬁity;‘g xac dinh
MeNF-YCQ7 == Biéu hién manh
MeNF-YC01 =

MeNF-YCO02 w-as
MeNF-YC11 =

MeNF-YC05 m-t—t
MeNF-YCO03 +—tt—t-m
MeNF-YC06 rttetiim
MeNF-YC10 F———t——t—mm

L
0 1 2 3 4 5(kB)

Hinh 1. Cau tric va mic do biéu hién clia ho gen MeNF-YC
trong diéu kién thudng.



So sanh véi sb lwong exon trén NF-YC & cac loai thuc
vat khac cho théy ho NF-YC ¢6 céu tric rat da dang. O ca
chua, 13 trén tong s 20 gen SINF-YC ¢b mot hoidc hai exon,
trong khi s6 gen con lai ¢6 cdu trac dao dong tir 3 dén 6
exon, duy nhat Solyc02g091030 c6 22 exon [1]. Trong khi
do, 12 thanh vién cia ho ZmNF-YC & ng6 (trén 18 gen) chi
ghi nhan mdt exon, cac gen con lai chira tur 2 dén 6 exon [6].
Céc két qua nay cho thay, ho NF-YC & thuc vat c¢6 ciu trac
gen da dang, tuy nhién, mét ty 18 16n gen thanh vién déu chi
c6 mdt exon, tuong ty nhu trong ghi nhan trudc day [4].

Két qud ddnh gid biéu hién ciia cdc gen ma héa tiéu
phan NF-YC trong diéu ki¢n thwong

Trong nghién ctru nay, dé tim hiéu mirc d6 biéu hién
ctia ho gen MeNF-YC trong diéu kién thuong, dit liéu phién
mi ¢ 11 miu mo, co quan va bd phan chinh trén cay san da
dugc khai thac dé xur 1y [12]. Cu thé, cdy san ‘AM560-2’ da
dugc trong trong diéu kién thuong “tiéu chuan”, véi ché do
anh sang 12h sang - 12h ti, nhiét do téi wu trong khoang
28-32°C (ban ngay) va 25-27°C (ban dém), d6 4m 70% [12].
Mau thu thap tai cdc mo chinh dugc sir dung dé tach chiét va
giai trinh ty RNA-Seq [12]. Gen duoc quy udc 1a ‘co biéu
hién’ khi gid tri Fragments per kilobase million (FPKM)
>10, ‘biéu hién manh’ khi FPKM >300, trong khi mtrc d6
phién ma cta gen dudi ngudng phat hi¢n khi FPKM~1 [12].
Két qua phan tich biéu hién cua cac gen MeNF-YC & 11 mau
mo duoc minh hoa ¢ hinh 1.

Phan 16n cac gen déu ¢6 biéu hién & it nhat mot miu
mo, co quan chinh trén cy trong diéu kién thudng, ngoai
trir gen MeNF-YCOI c¢6 mtrc d9 phién ma dudi ngudng phat
hién (hinh 1). C6 thé thiy ring, mot sb gen MeNF-YC c¢6 xu
hudng biéu hién manh tai cac vi trf trén cay (hinh 1). Cu thé,
MeNF-YC04, MeNF-YC06 va MeNF-YC08 dugc ghi nhan
c6 xu hudng biéu hién dic thu ¢ SR, trong khi MeNF-YC07
c6 muc do phién ma manh & SAM (hinh 1). Bang cht y, gen
MeNF-YC05 ¢ biéu hién twong d6i manh & ca RAM, SAM,
OES va SR (hinh 1), cho thdy gen nay co thé tham gia vao
cac qua trinh dién ra tai nhirng mé nay.

Két luan

Khai thac trén co s& dir liéu PlantTFDB da xac dinh
dugc gen mi hoa tiéu phan NF-YC & cdy san 1a ho da gen,
gidng nhu & cac loai thuc vat khac. Trong do, 14 gen MeNF-
YC da duoc sang loc va phan tich.

Phan tich cho thy, ho MeNF-YC c6 céu tric gen tir 1
dén 6 exon. Mic du ¢6 phén da dang v& trat tu exon/intron
nhung mot ty 1& 16n cic gen MeNF-YC déu chi co mot
exon, twong ty nhu ho NF-YC & cac ddi tuong cdy trong
khac.

Khai thac dir liéu transcriptome da chi ra rang, hau hét
cac gen MeNF-YC cé biéu hién & it nhat mot vi tri trén
cdy sin trong diéu kién thuong. Két qua di xac dinh duoc
MeNF-YC05 1a gen c¢6 biéu hién manh ¢ ca RAM, SAM,
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OES va SR.

Céc két qua cua nghién ctru ndy sé cung cip nhiing dan
liéu quan trong cho cac phan tich chtrc ning gen tiép theo
nham tim kiém c4c gen tng vién lién quan dén qua trinh dap
{ig bat lgi & cy sén.
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Tom tit:

Cay bo (Persea americana Mill.) dwgc du nhap va trong kha phd bién ¢ viung TAy Nguyén va Pong Nam B§. Muc tiéu
ciia nghién ctru nay nham danh gia mirc d9 da dang di truyén ciia 24 giéng bo duwa trén chi thi phén tir SSR. Téng sé
18 primer SSR di ghi nhin két qua c6 59 bing da hinh trong tong s6 62 bing khuéch dai véi kich thuée dao dong tir
70 dén 350 bp, trung binh 3,44 bing/primer. 3 primer cho két qua 5 bing da hinh 1a AVAG13, AVAG21 va LMAV.33.
Chi s6 PIC ciia cac primer dao dong tir 0,12 dén 0,9, trong dé primer LMAV.06 va primer LMAV.33 ¢6 tinh da hinh
cao nhét. Két qua phén tich ciing cho thiy hé sé twong dong di truyén ciia 24 giéng bo bién thién tir 0,12 dén 0,99.
Két qua phan nhém di truyén di chia cic gidng bo thanh 6 nhém chinh véi khoang cich di truyén trung binh Ia 0,39.

Tir khéa: bo, da dang di truyén, Persea americana Mill., SSR.

Chi sé phdn logi: 4.6

M dau

Cay bo dugc du nhap va trong kha pho bién ¢ ving Tay
Nguyén va BPong Nam b¢. Trong trdi bo, ngoai nudc con
chira chat béo, protein, cac loai vitamin va cac chét quan
trong khac nhu folate, choline. C6 thé noi bo 1a loai tréi cay
¢6 nhiéu chat dinh duong, pht hop voi moi Ira tudi. Ngoai
ra, mot s6 glong bo co thé st dung cho cac muc dich khac
nhu 1am gdc ghép, gb thuong pham, lam chat dét [1, 2].
O Viét Nam, bo dugce coi 1a mot trong nhiing loai trai cay
dac san cua ving Tay Nguyén va dugc trong thir nghiém
& nhidu ving, mién trén khap ca nudc. Vlec nghién cuu da
dang di truyén cua cac giéng bo cung cap dir lidu ¢ muc do
phan tir, giup cho vi¢e lai chon tao giong tiét kiém duoc thoi
gian, cong strc. Nghién ciru da dang di truyén ciing tao co so
khoa hoc cho bao ton ngudn gen.

Trong nhiing nim gan day, cac chi thi phan tir nhu
RAPD, ISSR, SSR, ADN Barcode dugc st dung phé bién
trong danh gia di truyén va da dang di truyén. Nhiing chi
thi nay gitp cac nghién ctru di truyén chinh xac hon, viéc
phan loai tot h(m va di sdu vao quan hé di truyén gifxa cac
giong bo, cung co thém két qua phén loai da cong bo Mot
$0 nghién ctu gin day di gop phan lam sang t6 ngudn goc
clia cac gidng cy lai khac nhau va xac dinh dwoc cac chi
thi chuyén biét cho timg gidng. Su danh gia vé cdu trac di
truyén ciia cac nguodn sé giup cho viéc quan 1y ngudn di
truyén bo tét hon cho cac chuong trinh nhan giéng va bao

"Tac gia lién hé: ptphuong@gmail.com; nvphong@hcmuaf.edu.vn
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t6n vat liéu. Nhin chung, cac nghién ctru hién nay cha yéu
tap trung danh gia da dang di truyén cuia cac giéng bo va
xac dinh mbi quan hé di truyén gitra cac giéng do [3-9]. O
Viét Nam, nam 2016, Lé Ngoc Triéu va cs [10] da khao sat
da dang di tmyén va xac lap chi thi phan tir nhan dang mét
s6 dong bo tai Lam Pong bang 10 chi thi ISSR. Két qua thu
dugc cho thdy, mirc d6 da dang di truyen thdp cua 11 dong
bo khao sat va cac dong bor du’oc tao giéng va tuyén chon
tai Lam Dong co nguon goc gan nhau. Ngoai ra, nghién ctru
ciing da xéac 1ap dugc mot sb chi thi phan tir &é nhan dang
6 dong bo tiém niang. Nhin chung, viéc st dung cac chi thi
phan tir dé danh gia da dang di truyén, xac dinh quan hé di
truyén giita cac gidng nham muc dich bao ton va chon tao
gidng méi & Viét Nam con kha méi mé.

Trong nghién ctru nay, chi thi SSR dugc su dung danh
gia da dang ngudn gen cia 24 gibng, tir 46 dua ra nhiing
nhan dinh ban diu vé quan hé di truyén cia cac giéng bo
tham gia nghién ctru, gop phan cung cap dit liéu sir dung
trong cong tac lai tao giéng bo phuc vu san xuat.

Vat liéu va phuong phap nghién cifu
Vit li¢u nghién cuu
Téng s6 24 méiu bo duoc luu giit tai vuon tdp doan

gidng thudc Vién Khoa hoc K thuat Nong 1am nghiép Tay
Nguyén dugc st dung nghién ctu (bang 1).
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Abstract:

Persea americana Mill is cultivated popularly in the
Central Highlands and South Eastern regions of Vietnam.
The purpose of this study was to assess the genetic
diversity of twenty-four avocado (Persea americana
Mill.) varieties based on molecular markers SSR. The
PCR analysis with 18 SSR markers showed 62 amplified
bands including 59 polymorphic bands, and other
properties such as 3.44 bands/primer and molecular
sizes ranging from 70 to 350 bp. Three primers namely
AVAG13, AVAG21 and LMAV.33 gave five polymorphic
bands. The polymorphic information content (PIC)
ranged from 0.12 to 0.90, in which LMAV.06 and
LMAV.33 markers had the highest polymorphism. The
analysis result also exhibited the similarity coefficient of
twenty-four avocado varieties varied from 0.12 to 0.99.
The phylogenetic analysis divided the genotypes into six
main groups which have the mean similarity coefficient
of 0.39.

Keywords: avocado, genetic diversity, Persea americana
Mill., SSR.

Classification number: 4.6
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Bang 1. Danh sach céc giong bo st dung trong nghién cdu [11].

TT Gibng Nguongbe TT Gibng Ngudngbe TT Gibng  Ngudn gbe
1 TAl  DikLik 9 TA36  DikLik 17  Arthdith Nhapnoi
2 TA3  DPikLik 10 TA40  PikLik 18 Reed Nhip noi
3 TAS  bakLik 11 TA44  bakLik 19  Ettinger Nhapnoi
4 TA6  DPikNong 12 TA47  DPikLik 20 Fuere  Nhipndi
5 TAI7 PikLik 13 TA54  GiaLai 21  Sharwill Nhapndi
6 TA2l  bakLik 14 S05 Nhipnéi 22 GA Nhip néi
7 TA2%  bikLik 15 Booth7 Nhipngi 23 GB Nhap noi
8  TA3l  bikLik 16 Hass  Nhapnoi 24 GC Nhip néi

Céc primer st dung trong nghién cttu dugc tham khao
tir cong bd ciia Abraham va Takrama (2014) [5], Gross-
German va Viruel (2012) [7], Sharon va cs (1997) [8].

Phwong phap nghién ciru

Mau chdi non cia timg gidng bo duge thu riéng 1& va
tach chiét ADN tong sb theo phuong phap CTAB cua J.J.
Doyle va J.L. Doyle (1990) [12]. Phan tmg PCR dugc thuc
hién v&i tong thé tich phan tng 13 12 pl, gdm 6,25 pl Master
Mix 2X (Bioline), 0,5 pl primer 10 uM mdi loai, 0,5 pl
ADN (50 ng/ul), 4,75 ul nudc khir ion. Chu ky nhiét phan
g gdm 94°C (5 phut), 35 chu ky [94°C (50 gidy), 52 hodc
58°C (30 gidy), 72°C (60 giay)] va két thiic & 72°C (7 phut).
San pham PCR dugc kiém tra trén gel agarose 1,5%, dién
di 6 80 V, 400 mA trong 40 phut. Kich thudc cac doan ADN
khuéch dai trong gel dugc wéc lugng bang cach so sanh voi
thang chuan ADN 100 bp.

Xay dung cdy phan nhém di truyén: két qua duoc ghi
nhan dua vao su xuét hién hay khong xuét hién cua bang
ADN. Sb liéu duoc xir Iy va phan tich bang phdn mém
NTSYSpe 2.1 dé tim mbi twong quan giira cac gidng nghién
ctru thong qua ma trén hé s6 tuong dong di truyén (ma tran
khoang cach) duoc xay dung trén cong thuc:

2xy
x+y

Sxy =

Trong d6: xy 1 s biang chung gitra hai mau; x 1a s bing
ctia mau x; y 1a s6 bang cia mau y; Sxy 1a hé s6 twong dong
giita 2 mau. Tl Sxy tinh duoc khoang cach di truyén giita x
va y theo cong thirc: Dxy = 1 — Sxy.

Su da dang di truyén cua cac giéng con dugc danh gia
o muc do da dang dua vao tan suat xuat hién band da hinh
& cac primer phan tir va duoc thé hién bang chi s6 PIC va
dugc tinh bang cong thirc:

PIC=1-YP;

Trong do: P, 1a tan suat xuat hién alen thir j cta locus
SSR thur i.
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Két qua va thao luan
Két qua phan tich SSR
Bang 2. Két qua phan tich clia 18 primer SSR.

L B A
I AVACOL 3 2 66,7 035 70-150
2 AVAGD3 2 2 100 035 90-115
3 AVMIX04 3 3 100 067 150-200
4 AVAGOS 3 3 100 047 70-100
5 AVAGO6 2 2 100 044 70-105
6  AVAGI0O 3 3 100 0,12 70230
7 AVAGI3 5 5 100 0,62 80-175
8§  AVAG2I 5 4 80 0,63 150-230
9 AVAGR 4 4 100 0,59  80-130
10 AVAG2S 3 3 100 0,58 100-150
11 LMAV02 4 4 100 0,40 190-250
12 LMAVO6 2 2 100 0,89 180-200
13 LMAVO7 4 4 100 053 180-230
14  LMAVI4 3 3 100 047 200-260
15 LMAVIS 4 4 100 055 280-350
16 LMAVIS 4 4 100 049 170215
17 LMAV24 3 3 100 041 190-220
18 LMAV33 5 4 80 090 70-305
Trung binh 3,44 327 96 053 70350
Téng s6 62 59

Két qua nghién ciru cho thay, trong s6 20 primer SSR sir
dung c6 2 primer khong cho san pham khuéch dai (LMAV.04
va LMAV.31). Con lai 18 primer cho san phdm da hinh 2-5
bang trén mdi primer (bang 2). Kich thuéc cic bing dao
dong tu 70 dén 350 bp. Sb bang dugc tao ra da s6 14 2 hodc 3
bang ¢ hau hét cac primer. Cac primer c6 nhiéu biang nht (5
bang) 1a AVAG13, AVAG21 va LMAV.33. Tong s6 san phim
khuéch dai 1 62 bang ADN, trong d6 c6 59 bang da hinh,
dat 96% vai trung binh 3,44 bang/primer. Trong khi d6, cling
v6i 20 primer SSR trén, cac tac gia khac da thu dugc san
pham tir 5 bang (AVAGO06) dén 22 bang (AVAG21). Tong
s6 san pham khuéch dai 1a 247 bang, trung binh ¢6 12 bang/
primer. Sy khac biét vé sb luong céc bang thu nhan duogc
trong nghién ciru nay so véi cac nghién ctru khac co thé do
ngudn mau khac nhau, s6 lugng cac cay gidng tham gia vao
nghién ctru con han ché. Két qua ciing ghi nhan sy bién thién
vé kich thude ctia cac bang dao dong tir 70 dén 350 bp. O cac
nghién ctru trude, su dao dong nay tir 71 dén 270 bp [53, 7].
Su bién dong kich thudc cic bang ciing phan anh phan nao
su da dang di truyén cia cac giéng bo.
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Chi s6 PIC cua cac primer dao dong tir 0,12 dén 0,9.
Trong mot quan thé, gia tri PIC ciia primer bat ky cang 16n
thi primer d6 cang da hinh. Theo do, primer LMAV.06 va
LMAV.33 ¢6 tinh da hinh cao nhét. Ngoai ra, gia tri PIC
trung binh cua 18 primer la 0,53 cho thdy co su da dang di
truyén ngudn gen cua cac gidng bo nghién ciru.

Quan hé di truyén giita cdc giéng bo

Khoang cach di truyén clia 24 gidng bo trong nghien ctiu
dao dong tur 0, 12 dén 0,99 (hlnh 1). Gia tr1 nay cho thay co
su khac biét vé mat di truyén giita cac gidng bo. 24 giéng
bo nghién ctru dugc phan thanh 6 nhém chinh ¢ muc gia tri
trung binh khoang cach di truyén 1a 0,39. Nhom I, gdbm 2
gidng (TA1 va TAS5) v6i hé s tuong dong 0,3. Nhom 11, co
3 gibng (TA3, TA17, TA21) véi hé s twong dong tir 0,13
(giita TA17 va TA21) d&én 0,18 (giita TA3 va TA17). Nhém
111, gdm 4 gidng (TA6, TA26, TA31, TA36) voi hé s6 twong
dong tir 0,13 (gitta TA26 va TA31) dén 0,87 (giira TAG va
TA36). 3 gidng gom TA40, TA44 va TA47 duoc xép vao
nhom IV véi hé s twong dong tir 0,21 (gitta TA44 va TA47
TA40 va TA47) dén 0,23 (giita A40 va TA44). Nhom V gdbm
3 gidng (TA54, S6 5, Booth 7) voi hé sb twong dong tir
0,17 (giita TA54 va Booth 7) dén 0,25 (giita S6 5 va Booth
7). Cudi cing, nhom VI ¢6 9 gidng (GA, GB, GC, Fuerte,
Ardith, Reed, Ettinger, Hass, Sharwill) voi hé sb tuong déng
tir 0,12 (gitra Hass va Sharwill) &én 0,47 (giita Ettinger va
Fuerte). Trong do, cac gidng lan luot duge xép chung vao
cac nhom nho la Reed va Ettinger, Hass va Sharwill, Fuerte
va Ardith. Két qua nay phu hop véi cac nghién ctru trude
do [13, 14].
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Hinh 1. So dé hinh cay vé méi quan h¢ di truyén clia 24 giong
bo dya vao 18 primer SSR.
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Nhin chung, cac gidng bo trong nudc dugc phan bd vao
cac nhém 1, II, 111, 1V; cac giéng nhép ndi thuéc nhom VI;
nhom V gém 1 giéng trong nudc (TA54) va 2 giéng nhap
ndi (Booth 7 va Sé 5). Gia tri trung binh khodng cach di
truyén cua 24 giéng bo thip, cho thiy cac giéng bo co su
tuong dong 16n vé dic diém di truyén. Tuy nhién, su bién
thién hé sb twong ddng giita cac gidng bo phan nao noéi 1én
su da dang di truyén va méi quan hé di truyén cua cac giéng
bo dugc nghién ctru

Su phan chia nay c6 su tach biét hau hét cac gidng bo
trong nudc voi cac gidng bo nhap ndi. Tuy nhién, & nhom
V, TA54 1a gidng trong nude lai duoc ghép chung voi Booth
7 va Sb 5. Diéu nay cho phép gia dinh ring, TA54 1a giéng
bo dugc dua vao Viét Nam trudc day hodc lién quan dén
gidng bo nao dé dugc di thyc thong qua cac chuong trinh
nghién ciru vé bo tir som. Didu dic biét 1 hai giéng TA54
va Booth 7 duoc xép vao cung nhau trong mot nhanh nho
hon cho thiy c6 su gan giii vé cac dic diém di truyén cia
chung. V& kiéu hinh, ca Booth 7 va TA54 déu c6 dic tinh
thit qua la vang dam, déo, béo, khong xo, thom, tham chi
d déo va béo cua TA54 con cao hon so voi Booth 7. Ngoal
dac tinh thit qua, ca hai glong nay con c6 mot s dic diém
tuong dong khac nhu mau sic 14 non nau do, banh té xanh
dam, mép 14 TA54 phing, Booth 7 hoi gon séng, khdi luong
trai ciing gin tuong duong nhau [11].

Trong nhém V, giéng S6 5 c6 mau séc 14 non niu do,
14 banh té xanh dam tuong tu nhu TAS54 va Booth 7. Tuy
nhién, thit qua cia n6 la mau vang kem, it béo, it sap, xo
- khac biét véi thit qua cta 2 gidng trén. Booth 7 duogc coi
1a két qua lai giita nhom Guatemalan va West Indian, mang
mot s6 dic diém cua ca nhom West Indian (qua khi chin co
mau xanh vang) va nhom Guatemalan (qué tron, thoi gian
tir Itic né hoa cho dén khi truong thanh mudn, dao dong tu 8
dén 12 thang). Trong khi d6, TA54 c6 mau sic trai mau vang
nau va thoi gian qua truong thanh tir 5 dén 9 thang, S6 5 ¢o
mau sdc trai mau xanh nau va thoi gian qua trudng thanh tir
5 dén 9 thang [11]. Pay 1a nhitng dic diém cua nhom West
Indian.

Cac giéng bo ban dia con lai duoc chia thanh 4 nhom, sb
luong gidng trong mdi nhom dao dong tir 2 dén 4. Trong d6
nhom I gdm TA1 va TA5 co thé 1;‘1 con lai gitta nhom West
Indian va Mexican. Nhom II gom 3 glong (TA3, TA17,
TA21), trong d6 TA17 va TA21 c¢6 mot sb dic diém cua
nhom Mexican nhu thoi gian truong thanh qua tir 4 dén 8
thang, mép 14 gon song it, 14 non c6 mau xanh vang va la
truong thanh c6 mau bién thién tir xanh dén xanh dam, thit
qua mau vang nhat, déo, béo, khong xo [11]. Tuy vay, mau
sdc qua khi chin lai mang hoi huéng ciia nhom West Indian
(xanh vang & TA17 va vang nau & TA21), hinh dang trai
thay doi.
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Trong nhom III, TA6 1a giéng mang nhiéu ddc diém khac
biét nhat. Kiéu hinh mang dic tinh ctia nhém West Indian
(mau sic 12 non, mau sic 14 banh té, mau qua chin) chiém
ty 1¢ nhidu hon so nhém Mexican (thoi gian truéng thanh
qua). Trong nhom nay TA26 va TA31 c6 nhiéu diém twong
ddng v6i nhau véi cac dic tinh vé mau sic 14, mau sic qua
chin la nhitng dac trung cia nhom West Indian, nhung thoi
gian truong thanh qua, dang qua lai thién vé nhom Mexican.
Ciing nam trong nhém III, nhung TA36 c6 quan hé gan g
v6i 2 gidng TA26, TA31 hon so v6i TA6 do mang dic diém
ctia nhom West Indian (mau séc 1) va nhom Mexican (dang
qud, mau qua chin, thoi gian trudng thanh qud), trong do
nhoém Mexican chiém uu thé hon.

Trong nhom IV cho thdy TA40 va TA47 c6 nhiéu diém
twong dong vé mau l4 non, 1a banh té, tan 1a c6 dang chép,
thoi gian phat trién cia qua va mau qua chin. C6 thé thy,
2 gidng mang dic tinh ctia nhom Mexican va Guatemalan.
Gidng TA44 c6 cac dic tinh v& mau séc 14 gibng v6i nhom
West Indian va thoi gian qua truong thanh, dang qua tuong
tr nhém Mexican. Do viy, giéng nay 1a dang lai gitra nhém
West Indian va Mexican.

Nhém VI bao gom nhiing dong/giéng nhap ndi nhung
cling dugc chia thanh hai nhom nhé 1a Vla va VIb. Trong
nhom Vla, cac gidng Reed, Ettinger, Hass va Sharwill duoc
phan b6 vé mot nhom nho hon. Hass, Sharwill va Ettinger
la con lai gitta nhém Guatemalan va Mexican, con Reed 1a
gidng Guatemalan thudn [14]. Sy phan chia nay phit hop voi
cac két qua nghién ctru trude do.

GA, GB, GC duoc tao ra nho nhan giéng vo tinh tir cac
cy lai gitta P americana v&i P. schiedeana c6 ngudn gbc
& Guatemala. Day 14 nhitng gdc ghép co gia tri thwong mai
& My vi ching c6 tinh khang bénh théi 1 [2]. Trén cay
phan nhom, GA va GB dugc xép vao nhom Vla cling véi
cac gidng Guatemalan thuan hodc lai giita Guatemalan va
Mexican. Trong khi d6, GC lai duoc Xép vao nhom VIb
cung véi cc gidng lai gitra Guatemalan va Mexican. Trong
mot nghién ctru vé san luong cua gidng Hass dugc ghép trén
cac gidng GA, GB, GC, ngudi ta nhan thay san lugng cta
bo Hass trén gbc ghép GA va GB cao hon so v6i GC, cac
cay dugc ghép trén GC ciing nho so voi GA va GB. Trong
nghién ciru vé tinh khang midn cua cac goc ghép, GB cb
tinh khang man trung binh. Ngoai ra, ca 3 gidng déu c6 tinh
khang lanh & muc trung binh, trong d6 GC khang manh hon
so voi GA va GB. Cac déc tinh khang man va khang lanh
biéu hién & cac dong nay déu 1a nhimg dic tinh cia nhém
Guatemalan. Nhin chung, cac dong/gidng bo nhap ndi trong
nghién ctru ¢6 nhiéu dic diém twong dong voi nhau. Két
qua la ching dugc nhom chit yéu vao nhém VI va mot phan
cta nhéom V.
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Keét luan

Str dung 18 primer SSR dé nghién ctru tinh da hinh ctia
24 giéng bo dd ghi nhan c6 59 bang da hinh, trung binh
¢6 3,44 bang/primer. Chi s6 PIC trung binh ctia cac primer
14 0,53 cho thiy c6 su da dang di truyén cua cac giéng bo
nghién ctru. Trén cdy phan nhom di truyén, 24 giéng bo
duogc chia thanh 6 nhom véi gia tri trung binh khoang cach
di truyén 13 0,394. Nhom I, II, III va IV bao gdm cac giéng
trong nudc, nhom VI chira hau hét cac gidng nhap noi, riéng
nhém V ¢6 sy pha tron giira cic giéng trong nudc va gidng
nhap ngi. Két qua nghién ciru nay 1a thong tin hitu ich, cung
cép thém thong tin vé da dang di truyén cdy bo tai Viét Nam,
gitip phat trién va chon tao giéng bo trién vong trong tuong
lai.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

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

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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Pic diém dot bién EGFR phat hién trong huyét twong & bénh nhan ung thw
phdi khong té bao nhé didu tri tai Bénh vién Bach Mai nim 2017-2018.
Pham Cim Phuong, Nguy&n Thuén Loi, Nguyén Hitu Thing, L& Thj Luyén

Két qua didu tri nhd ré thin kinh C5, C6,+C7 dam rbi cinh tay bing phiu
thuit chuyén thin kinh.

Nguyén Vin Phi, Lé Vin Poan, Vii Hitu Trung, Bui Viét Hing, Nguyén Huy
Canh va cong su

Ung dung k§ thuit PCR b dinh loai giun méc Ancylostoma spp. va giun méb
Necator americanus & ngwoi nhiém bénh.

Luu Thanh Liém, L& Qubc Hing, Lé Pirc Vinh, Nguyén Kim Thach, Phan Vin
Trong

Xéy dung cong thirc gel nhii twong diu dira (coconut oil) ng dung trong
m§ phim.

Pham Dinh Duy, DPoan Duy Quéc

Phan 14p va tbi wu hoa didu kién nudi cdy vi khuén lactic c6 khi ning
Khang vi khuin Propionibacterium spp. dwge phan lap trén da ngudi.

Bui Hoang Ping Long, Nguyén Thi Tuyét Mai, Huynh Xuén Phong, Pham
Thay Vi, Nguyén Ngoc Thanh

Biéu hién ciia protein TIF-IA va sy sinh tong hop RNA ribosome ting cao
& khéi u ciia bé¢nh nhin ung thw dai - trye trang.

V& Nguyén Thanh Thao, Hoang Dinh Hoa, Huynh Vii, H Hiru Btrc, Nguyén
Lé Xuan Truong, Nguyén Dang Quan

Két qua phén tich twong quan giira mét s6 chi tiéu sinh trudng canh qua va
niing suit qua trén cdy buéi Da xanh tai Thai Nguyén.

Chu Thiic Pat, Nguy&n Thi Thu Ha, Nguyén Tién Diing, Nguyén Thi Tinh, Bui
Tri Thirc, Téng Hoang Huyén, Nguy&n Vin Lidu, Ngd Xuan Binh

Sinh trudng hé s¢i va hinh thanh qua thé ciia ndm so vua Pleurotus eryngii
(DC.: Fr.) ching E2.

Nguyén Thi Bich Thily, Ngo Xuén Nghién, Lé Vin Vé, Nguyén Thi Luyén,
Nguyén Thi Huyén Trang, Phan Thu Huyén

Nghién ctru khé ning tao ré bét dinh X4o tam phén (Paramignya trimera)
trong didu kién thity canh in vivo.

Phi Thi CAm Mién, Nguyén Dirc Bach, Nguyén Thi Van Anh, Pham Bich Ngoc,
Chu Hoang Ha

Ph4 quang k¥ gidng lta miia Nang Quét Bién bing phwong phép xi 1y dot
bién sbc nhiét.
Trin Thj Phwong Théo, V& Céng Thanh, Nguyén Bich Ha Vil

Xéc dinh va dinh giA mirc d9 biéu hién ciia ho gen mi héa tiéu phin
Nuclear factor-YC & ciy sin (Manihot esculenta).

Chu Puc Ha, Nguyén Dirc Anh, Hoang Thi Thao, Pham Thi Ly Thu, Pham
Phuong Thu, Chu Thity Duong, Nguyén Thi Thu Phuwong, Pham Xuan Hoi

P4nh gi4 da dang di truyén mét s6 gidng bo (Persea americana Mill.) bing
chi thi phén tir SSR.
Pham Thi Phuong, Pham Pirc Toan, Nguyén Vii Phong
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Characteristics of EGFR mutations in plasma samples from non-small
cell lung cancer patients at Bach Mai Hospital during 2017-2018.
Cam Phuong Pham, Thuan Loi Nguyen, Huu Thang Nguyen, Thi Luyen Le

Results on the treatment of C5, C6,+C7 nerve root avulsion injuries with
combined nerve transfers.

Van Phu Nguyen, Van Doan Le, Huu Trung Vu, Viet Hung Bui, Huy Canh
Nguyen, et al.

Application of nested PCR to detect Ancylostoma spp. and Necator
americanus infections in human.

Thanh Liem Luu, Quoc Hung Le, Duc Vinh Le, Kim Thach Nguyen, Van
Trong Phan

Formulation of emulgel containing coconut oil.
Dinh Duy Pham, Duy Quoc Doan

Isolation and optimisation for culture conditions of lactic acid bacteria
for antibacterial properties against Propionibacterium spp. isolated from
human skin.

Hoang Dang Long Bui, Thi Tuyet Mai Nguyen, Xuan Phong Huynh, Thuy Vi
Pham, Ngoc Thanh Nguyen

Expression of TIF-IA protein and biosynthesis of ribosomal RNA highly
inscrease in colorectal cancer patients’ tumors.
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