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Tém tit:

Muc tiéu ciia nghién ciru nham xéc dinh dwoc ty 18 va phan tich mét sé yéu t6 lién quan dén dot bién gen EGFR &
bénh nhan ung thu phdi khong té bao nhé (UTPKTBN) trén 60 tudi. Phwong phap va dbi twong nghién ciru: phat
hién dt bién EGFR bing k¥ thuit Strip Assay tir mdu mé ciia 351 bénh nhan UTPKTBN diéu tri tai Bénh vién
Bach Mai nim 2017-2018. Két qua cho thiy, ty 1¢ dot bién gen EGFR la 38,2%, bao gdm: dét bién mat doan exon
19 (48,6%), ot bién diém trén exon 21 (41,6%), dot bién diém trén exon 18 (4,9%) va dot bién khang thudc T790M
trén exon 20 (4,9%). Ty 1€ dét bién & nir (66,7%) cao hon ¢ nam (27,5%), & nguoi khong hit thudc 14 (53,3%) cao
hon & ngudi hat thude (30,3%). Két luin: ty 1¢ dot bién EGFR & bénh nhan UTPKTBN trén 60 tudi twong doi cao,
trong do6 vi tri hay dot bién nhit 1a exon 19 va 21. Dot bién thwong hay gip & nir giéi, nguoi khong hit thude 14, gia
tri maxSUV khéi u phoi nguyén phat ciia nhém bénh nhén c6 dot bién gen thap hon so véi nhém khong dot bién.
Tir khéa: Aot bién gen EGFR, trén 60 tudi, ung thu phdi khong té bao nhé.

Chi s6 phén loai: 3.2

Dat van de inhibitor) [3] da chimg to hiéu qua tét, dong thoi tic dung
phu tuong dbi nhe so véi nhiing tac nhan gy doc té bao
thong thuong nén cac thude dich dugc coi 1a phit hop cho
bénh nhan UTPKTBN cao tudi ¢ dot bién gen. Tuy nhién,
hi€u qua cia TKI phu thudc vao tinh trang dot bién gen
EGFR. Vi vay, bénh nhan UTPKTBN nén dugc xét nghiém
d6t bién EGFR mot cach thuong quy dé gitp cac bac si 1am
sang c6 thé lya chon phac dd phu hop, nang cao hiéu qua

Phan 16n céac trudng hop UTPKTBN duoc chan doan &
bénh nhan cao tudi, hon 50% cac truong hop dugc chan doan
khi bénh nhan trén 65 tudi [1]. Chan doan sém UTPKTBN
thuong kho khin do triéu chimg 1am sang han ché va khong
dac hi¢u. Do d6, hau hét bénh nhan UTPKTBN khi duogc
chan doan da ¢ giai doan mudn, c6 di can xa, phuong phép
diéu tr% 'chu yéu la hoa tri va diéu tri trl?,u chung. Bénh nha}n didu tri va chit luong s 6 ng ciia bénh nhan.
cao tudi cd xu hudng dung nap hoa tri kém vi thuong mac
cac bénh kém theo va su suy yéu cic co quan trong co thé, D0l tugng va phueng phap nghién ciiu
vi vay Rhan 16n khong thé hoa tri ligu tlch' ‘cuc, cac }u’a chon Péi tu ong nghién ciru
thay thé cho hoa tri thong thuong nhu di€u tri nham tring ’

Nghién cuu dugc tién hanh trén 351 bénh nhan

UTPKTBN c6 chi dinh xét nghiém dot bién gen EGFR mau
mo, diéu tri tai Trung tam Y hoc hat nhan va Ung budu,

tyrosine kinase ¢ vai tro quan trong trong viéc dieu hda  panh vien Bach Mai tir thang 1/2017 dén théng 8/2018 dép
cac qua trinh sinh truong, phat trién, trao do6i chat va sinh ly

dich rat dang dugc quan tam [1].

Thu thé yéu t6 ting truong biéu bi EGFR mang hoat tinh

. ' ung céc tiéu chuin chon lya va tiéu chuan loai trur.
cua té bao. Khi EGFR hoat héa qua mtrc do dot bién gen co B ,
thé dan dén ting sinh bt thudng ciing nhu su chuyén dang Tiéu chudn chon hya:

té bao gy ra bénh 1y ac tinh [2]. Nhiéu céng trinh nghién - Bénh nhan trén 60 tudi, dugc chin doan xac dinh

ctru vé liéu phap diéu tri dich bang TKI (tyrosine kinase ~UTPKTBN dua vao két qua md bénh hoc.
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Abstract:

Objective: to describe EGFR mutation status detected
in tissue samples and analyse some related factors
in NSCLC patients over 60 years old. Methodology:
detecting EGFR mutations by Strip Assay Kit from
351 tissue samples of NSCLC patients at Bach Mai
Hospital 2017-2018. Results: ratio of EGFR is 38.2%,
including exon 19 deletion mutation (48.6%), exon 21
point mutation (41.6%), exon 18 point mutation (4.9%),
and T790M resistant mutation on exon 20 (4.9%).
The mutant rate in females (66.7%) is higher than in
males (27.5%), and shows a higher rate in non-smokers
(53.3%) compared to smokers (30.3%). Conclusions: the
EGFR mutation ratio in NSCLC patients over 60 years
is relatively high, the frequent mutant sites are exon 19
and 21. Mutations are more common in women and non-
smokers. The maxSUYV value of primary lung tumors in
patients with gene mutations is lower than in the non-
mutant group.

Keywords: EGFR mutation, non-small cell lung cancer,
over 60 years old.
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- Bénh nhan c6 ddy du hd so bénh n bao gdm: thong tin
hanh chinh, két qua mo bénh hoc, giai doan bénh va mot sb
xét nghiém can lam sang.

Tiéu chudn logi trir: loai trir nhiing truong hop khong
xac dinh dugc dot bién EGFR do chit lwong miu bénh
pham kém.

Phuwong phdap nghién ciru

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

Mau nghién cteu: dugc chon theo phuong phép chon
mau thuén tién.

Cdc bién s6, chi s6 trong nghién ciru: thong tin chung
ctia d6i trong nghién ctru (tudi, gidi tinh, dia chi, tién sir hit
thudc 14, vi tri va phuong phéap 1ay miu, két qua xét nghiém
md bénh hoc, giai doan bénh, két qua CEA, Cyfra 21-1,
maxSUV); két qua xét nghiém dot bién gen EGFR miu mo
(c6 hay khong ¢ dot bién, loai dot bién, vi tri dot bién); xac
dinh mbi lién quan gitra dot bién gen vai cac dic diém cua
dbi twong nghién ctu.

Tich chiét DNA: tach DNA tir mau mé vui paraffin st
dung b kit PureLink Genomic DNA Mini Kit (Invitrogen
- M§).

Phat hién, phén tich két qud dét bién EGFR mau mé: dau
tién khuéch dai doan gen quan tim bang phan tng PCR st
dung bd kit EGFR XL StripAssay® (ViennaLab - Ao). Sau
d6, lai san pham khuéch dai véi ddu do dic hiéu st dung bd
kit EGFR XL StripAssay® (ViennaLab - Ao). Sau qua trinh
lai, céc test strip duoc so sanh v6i thang chuan dé danh gia
két qua thong qua phan mém StripAssay Evaluator® dugc
cung cip boi ViennaLab.

Phdn tich thong ké: s liéu duoc thu thap, nhap va ma
hoa bang phin mém Excel 2013. Dit liéu duoc phén tich
bang phan mém SPSS 20.0 vai cac test thong ké y hoc, cac
yéu t6 lién quan dén dot bién gen EGFR c6 y nghia khi gia
tri p<0,05.

Két qua nghién ciiu

Dic diém nhém bénh nhén nghién ciru

Ty 1& bénh nhan nam trong nghién ctru cao gip 2.6 lan
nir. Phan 16n c6 hut thude 14 (chiém 65%). M6 bénh hoc chi
yéu 13 ung thu biéu mé tuyén. Bénh nhan phat hién bénh &
giai doan mudn, da co6 di can chiém ty 1¢ cao hon héan cac
giai doan trude (bang 1).



Bang 1. Mot s6 dac diém cua doi twong nghién ciru.

Téng sb
bic diém 86 lwong Ty I¢
(n) (%)
Nam 255 72,6
Gii tinh
Nit 96 27,4
Tién si hit Khéng 120 342
thudc la Da hodc dang hit 231 65,8
Ung thu biéu mé tuyén 339 96,6
M&b bénh hoc Ung thu biéu mé vay 3,1
Ung thu biéu md dang sarcom 0,3
Giai doan 1 4 1,1
Giai doan 11 26 7,4
Giai doan
Giai doan 111 55 15,7
Giai doan IV 266 75,8

Ty 1¢ djt bién EGFR

Trong téng s 351 ddi tuong nghién ciru, c6 134 truong
hop phat hién dot bién gen EGFR, chiém ty 1¢ 38,2%, thé

hién trong hinh 1.

Khoéng doét
bién
61,8 %

Phat hién
dot bién

38,2 %

Hinh 1. Ty 1& phat hién dét bién.

Bang 2. Ty Ié céc loai dbt bién.

S6 lwong Ty 18

Dic diem dot bien EGFR () (%)
S6 lugng dot bién 01 126 S
(134 bénh nhan) 02 8 6,0
G719A 4
Exon 18  G719C 2 49
G719S 1
E746_A750del 48
et A6t hid L747 A750delinsP 10
Vi tri ot bién Exon 19 = 48,6
(142 @6t bién) L747 T751del 2
L747 P753delinsS 9
Exon20 T790M 7 49
L858R 58
Exon 21 41,6
L861Q 1

Trong 134 bénh nhan phat hién dot bién, c6 8 bénh nhan
mang hai dot bién nén téng s6 dot bién phat hién duoc 1a
142. Trong do, cac dot bién x0a doan trén exon 19 1a hay
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gip nhit (48,6%), dic biét 1a dot bién x6a doan E746_A750.
Dot bién diém trén exon 21 ciing rat thuong gip (41,6%),
dién hinh 1a dot bién L858R. Céc dot bién diém trén exon 18
tuong d6i hiém gap (4,9%). Dot bién khang thude chiém ty
18 4,9% déu 1a T790M trén exon 20 (bang 2).

Phén tich mét sé yéu t6 lién quan

Bang 3. Mot s6 yéu té lién quan dén dot bién gen EGFR.

S5 bénh Phit hi¢n dgt bién
Dic diem nlrlﬁn nghién  §gpong T lp P
o (n) (%)
Nam 255 70 275
Gioi tinh <0,001
Nit 96 64 66,7
idn sit h Khon: 120 64 533
Tler: suyhut g <0001
thuoc 14 D4 hojc dang hit 231 70 30,3
Ung thr biéu mo tuyén 339 132 389
M bénh hoe Ung thu blt?u mo vay 11 2 182 0.119
Ung thu biéu mo dang | 0 0
sarcom
U phoi 215 81 377
.. Tochicdicinhach 30 13 43
Vitrilaymau - 0,298
To chire di cin xa 77 25 32,5
Dich mang phoi/mang tim 29 15 51,7
Sinh thiét 298 114 383
Phuong phip — pyz, gt 29 7 Ul 00l
Iy mau
Choc dich 2% 13 54
Giai doan I, T1, TIT 85 31 36,5
Giai doan 0,710
Giai doan IV 266 103 38,7
Binh thuong (<4,3 ng/ml) 115 43 374
CEA 0,833
Ting (>4,3 ng/ml) 236 91 386
Binh thuomg (<33 ng/ml) 145 58 40,0
Cyfra21-1 0,555
Téng (>3,3 ng/ml) 206 76 36,9
maxSUVu  C6.dotbién EGFR 134 9,9+5,1 0046
phoi Khéng dot bién 217 12,473 ’
C6 dot bién EGFR 134 8.445,1
maxSUV hach . 0,761
Khong dot bien 217 8,7+5,8
maxSUV ¢ C6dot bién EGFR 134 8,06,0 042
chircdicin  Kpong dot bién 217 9,0:6,8 '

Két qua phén tich & bang 3 cho thiy, ty 1& dot bién gen
c6 sy khac biét co ¥ nghia thong ké vé gi6i tinh va tién sir
hat thude 14, dot bién thuong giap ¢ nit gidi, nguoi khong
hat thube 14; khong co su khac biét c6 ¥ nghia thong ké
vé ty 18 dot bién voi mo bénh hoc, giai doan bénh, vi tri
hay phuong phap ldy mau xét nghiém ciing nhu gia tri dinh
luong CEA va Cyfra 21-1; maxSUV trung binh ¢ nhoém c6
dot bién EGFR thép hon so v&i nhom khong dot bién, su
khac biét nay c6 y nghia thong ké ddi v6i maxSUV tai khéi
u nguyén phat.
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Ban luan
Két qud phan tich djt bién gen EGFR

Két qua nghién ciru cia ching t6i cho thdy 38,2%
truong hop phat hién dot bién gen EGFR, phut hop v&i mot
s6 nghién ciru trude day tai Viét Nam [4, 5]. Tuy nhién,
két qua nay thip hon nhiéu nghién ctru khac tai khu vuc
chau A, nghién ctru PIONEER [6] cho thiy ty 18 dot bién
gen EGFR tai Viét Nam 1a 64,2%, cao nhat trong bay nudc
tham gia nghién ctru. Sy khac biét nay la do ti€u chuén lya
chon khéng gidng nhau. Chung toi chi tap trung nghién
ctru ddi twong UTPKTBN trén 60 tudi, trong khi d6 da c6
nhiéu cong bd trén thé gidi ciing nhu trong nude cho thay
bénh nhan ni, tré tudi, khong hut thudc 14, khu vuc Pong A
thudng co ty 1 dot bién EGFR cao. Ngoai ra, phuong phap
xét nghiém dot bién khac nhau (giai trinh ty gen, PCR két
hop lai ddu do, Scorpion ARMS, realtime PCR,...) ciing 1a
mot yéu t6 anh huong dén két qua phan tich.

Trong 142 d6t bién phat hién dugc ¢ 134 bénh nhan (8
bénh nhan mang 2 dot bién), da s6 cac dot bién phat hién
trén exon 19 (48,6%) va exon 21 (41,6%). Dot bién khang
thuéc T790M trén exon 20 chiém 4,9%, thuong két hop véi
mot dot bién trén exon khac. Xét vé tinh dap ung véi thude
TKI, 95,1% dot bién trong nghién ciru 1am ting tinh nhay
cam cua khéi u voi TKI, chi ¢o 7 truong hop mang dot bién
T790M lién quan dén khang thuc TKI thé hé 1. Két qua
nay phil hop véi da s6 cac nghién ciru trén thé gidi ciing
nhu tai Viét Nam [4-6] véi dot bién mat doan trén exon 19
va dot bién diém (L858R) trén exon 21 14 hai loai dot bién
hay gap nhat.

Mt so yéu 16 lién quan dén dot bién gen EGFR

Tinh trang dot bién gen EGFR c6 su khac biét c6 y nghia
thong ké vé gi6i tinh va tién sir hut thude 14, ty 18 dot bién
O nit gidi cao hon ¢ nam gidi (66,7 so voi 27,5%), & nhom
bénh nhan khong hut thude 14 cao hon nhém co tién sir hut
thudc 14 (53,3% so v6i 30,3%). Két qua nay phu hop véi
nhiéu nghién ciru khac [5, 6].

Khong c6 sy khac biét vé vi tri hay phuong phap lay mau
bénh phim xét nghiém giita nhom c6 dot bién va khong dot
bién. Két qua nay twong dong v6i nghién ciru ciia Nguyén
Thi Lan Anh (2017) [4].

Ty 1& d6t bién EGFR ¢ bénh nhan ung thu biéu mé
tuyén 1a 38,9%, twong dong véi nghién ciru trong nude cia
Nguyén Thi Lan Anh (2017), Mai Trong Khoa va cs (2016)
[4, 5]. Khong thdy su khac biét co ¥ nghia thong ké vé ty 1&
dot bién gen & nhom ung thu biéu mo tuyén va nhom ung
thu biéu mé khac (vay va dang sarcom) 1a do ¢& mau cia hai
nhom chénh l1éch kha 16n (339 trudng hop ung thu biéu mo
tuyén nhung chi c6 11 trudng hop ung thu biéu mo vay va
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1 truong hop ung thu biéu mé dang sarcom). Tuy nhién, co
thé thiy xu hudng gia ting ty 1& dot bién & nhoém bénh nhan
md bénh hoc 14 ung thu biéu mé tuyén (38,9%) so v6i nhém
ung thu biéu mé khac (18,2% ¢ nhom ung thu biéu mé vay
va 0% & nhom ung thu biéu mo dang sarcom).

Xét vé mdi lién quan gitra dot bién véi giai doan bénh,
chung t6i nhan thay khong c6 su khac biét vé ty 1& dot bién
gen ¢ nhém bénh nhan giai doan IV so v6i nhdm bénh nhan
céc giai doan con lai. Nhan xét nay phu hop vai két qua cua
Y. Liu va cs (2016) khong thdy médi lién quan giira dot bién
gen EGFR véi giai doan bénh [7]. Tir 6 co6 thé thdy dot
bién gen di xuét hién tir rit sém, anh hudng t6i tién lugng
va diéu trj bénh.

C6 sy khac biét co y nghia thong ké vé gia tri maxSUV
trung binh tai khéi u phdi nguyén phat véi ty 18 dot bién
gen, cu thé 14 gia tri maxSUV trung binh tai u phéi thip hon
& bénh nhan UTPKTBN c6 dot bién gen EGFR, nhan dinh
nay tuong dong voi mot sd nghién ctru cua tac gia LL. Na
va cs (2010), R.H. Mak va cs (2011) [8, 9].

Ngoai maxSUV, cac chét chi diém khdi u ciing 1a mot
x¢ét nghiém hay str dung trén 1am sang trong viéc danh gia
mirc d¢ tién trién, theo doi dap g diéu tri ung thu. Nghién
ctru ctia E.Y. Romero-Ventosa va cs (2015) [10] cho ring
CEA 1a mt chi sd tién luong doc 1ap trong viée tién lugng
dap mg ctia khdi u vi thuée TKI. Két qua nghién ciru cia
chung t6i khong nhan thay su khac biét co y nghia thong
ké vé nong d6 CEA va Cyfra 21-1 véi tinh trang dot bién
gen EGFR. Két qua nay twong dong v4i nghién ciru tai Viét
Nam ciia Nguyén Thi Lan Anh (ndm 2017) [4].

Hién nay, xét nghiém thuong quy dot bién gen EGFR
gdp mot s6 kho khan, dic biét trong nhiing truong hop
khéi u & nhitng vi tri kho sinh thiét, hodc bénh nhan tir chbi
sinh thiét. Vi vay, trén thuc hanh 1am sang, cac chi s6 nhu
maxSUYV, chét chi diém khdi u, dic diém mo bénh hoc, cling
nhu dic diém vé gidi tinh, tinh trang hat thudc 14 ¢ thé gop
phan du doan kha nang dot bién gen EGFR & bénh nhan
UTPKTBN trén 60 tudi.

e ~
Két luan

Qua nghién ctru phat hién dot bién EGFR bang ky thuat
Strip Assay tir mau mo cuia 351 bénh nhan UTPKTBN trén
60 tudi diéu tri tai Bénh vién Bach Mai nim 2017-2018,
chung t6i rat ra nhiing két luan sau:

- Ty 1& dot bién gen EGFR chiém 38,2% s bénh nhan
UTPKTBN trén 60 tudi.

- Trong sb nhitng dot bién, dot bién x6a doan exon 19
chiém 48,6%; dot bién diém trén exon 21 chiém 41,6% va
trén exon 18 chiém 4,9%; d6t bién khéang thudc T790M trén
exon 20 chiém 4,9%.



- Ty 18 @6t bién & nit (66,7%) cao hon & nam (27,5%),
0 nguoi khong hut thuoc 14 (53,3%) cao hon ¢ nguodi hat
thude (30,3%).

- Gia tri maxSUV khdi u phdi nguyén phat ctia nhém
bénh nhan c6 dot bién gen thip hon so vi nhom khong dot
bién.

LO1 CAM ON

Nghién ctru nay dugce thuc hién dudi sy giap do cua cac
bac si, diéu dudng, k¥ thuat vién tai Pon vi Gen - Té bao
géc, Trung tdm Y hoc hat nhan va Ung budu, Bénh vién
Bach Mai. Chung t6i xin chan thanh cam on.
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Panh gia 9 nhay cim phong xa ciia té bao lympho
mau ngoal vi ngu’(n bang ky thuat phan tich sai hinh
nhiém sic thé do ton thwong phéan tir DNA ¢ pha G2
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Tom tiit:

Phwong phap xa tri bén canh tic dong tiéu diét té bao ung thw, con anh hwéng khong chon loc dén céc té bao thudong
xung quanh. K§ thuit phan tich sai hinh nhiém sic thé do ton thwong phén tir DNA & pha G2 ciia chu trinh té bao
dwoc ky vong ing dung dé danh gia do nhay cam phéng xa nhim nang cao hiéu qua diéu tri va an toan birc xa. Trong
nghién ciru nay, cic miu té bao lympho mau ngoai vi ngudi dwgc nudi cdy in vitro va chiéu xa biang ngudn phit tia
X véi cac lidu 0,5; 1,0; 2,0 va 4,0 Gy 6 thoi diém 69 gio' sau nudi ciy, khi té bao dang ¢ pha G2. Miu tiép tuc dwoe xir
1y véi caffeine ndng do 4 mM, thu hoach té bao va tiéu ban hién vi dwge phén tich dé xic dinh tin s6 sai hinh kiéu
nhiém sic tir & miu c6 va khong xir Iy caffeine. P9 nhay cam phéng xa dwoe danh gia dwa trén chi sé IRS = (G2/
G2caffeine) x 100%. Két qua cho thiy phwong phap nay cé tiém ning wng dung trong danh gia d9 nhay cam phéng
xa c4 nhén va trién vong danh gia cho cic bénh nhan ung thw trwéc xa tri.

Tir khoa: caffeine, chu trinh t€ bao, diém kiém soat G2, do nhay cim phéng xa ca nhan, sai hinh nhiém sac tit, xa tri.

Chi s6 phén loai: 3.2

- £ N
Datvan de

Xa tri 12 mot trong nhitng phuong phap phd bién va
hiéu qua dé diéu tri ung thu. Muc dich cua xa tri 1a loai bo
toan bo té bao ung thu trong khdi u nguyén phat hoic mot
s6 hach di cin nhat dinh, dong thoi giam thiéu ton thuong
cho cac té bao hodc mé lanh xung quanh. C6 2 chién luogc
dugc quan tAm nghién ciru nhdm nang cao hiéu qua xa tri:
phat trién céc thiét bi xa tri tién tién va nghién clru cac hi¢u
{g sinh hoc thich hop c¢6 thé hd tro ¢4 nhan hoa diéu tri
(personalized treatment) [1]. Cac k¥ thuat tién tién duoc sir
dung trong xa tri chinh xac bao gém xa tri diéu bién lidu
(IMRT) dudi sy hd tro cia ki thuat hinh anh va sir dung
cac chum hat proton hodc ion nang nhu carbon (particle
therapy) da giup ning cao hiéu qua diéu tri cho bénh nhan.
Ngoai ra, viéc két hop giita phuong phap xa tri tién tién va
danh gia cac hi¢u tng sinh hoc ciing dugc ky vong mang lai
két qua tot hon trong diéu tri ung thu. Co nhiéu yéu t6 sinh
hoc ¢6 thé anh hudng dén tinh khang xa hay nhay xa cua té
bao khdi u, nhu do nhay cam cuia té bao, kha nang sua sai
tén thwong phéan tr DNA; kich thudc khdi u, méi truong
xung quanh khdi u (néng do oxy, nhiét dg...). C6 dén 70%

“Tac gia lién hé: Email: phamngocduynri@gmail.com
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truong hop khéc biét vé d6 nhay cam phong xa 1am sang 1a
do yéu t6 di truyén [2, 3]. Nhitng yéu t6 nay déu lién quan
dén ca té bao khdi u va té bao binh thudng [4]. Nghién ciru
hiéu g tac dong in vitro ciia birc xa ion hoa & cap do té bao
nham danh gia mirc d¢ tén thuong va kha ning sira sai phan
tir DNA cua té bao dwoc ky vong s& mang lai mot phuong
phéap tién luong tinh nhay cam phdéng xa cho bénh nhan
trudc xa tri. Mot trong cac phuong phap phan tich dugc su
dung phd bién hién nay 1a phan tich sai hinh nhiém séc thé
(NST) do ton thuong phan tirt DNA ¢ pha G2 cia chu trinh
té bao (G2-assay). Phuong phéap nay duogc danh gia 1a mot
phuong phéap du doan déng tin cay vé do nhay va co twong
quan t6t khi dung dé nghién ciru & bénh nhéan ung thu [5].

Hau hét cac nghién ctru do nhay cam phong xa té bao
déu thuc hién trén té bao lympho hodc nguyén bao soi, trong
d6 té bao lympho c¢6 uu thé hon do quén thé té bao nay binh
thuong khong phan chia va luon dong bo & pha GO ciia chu
trinh t& bao. Chu trinh phan chia cia t& bao binh thudng
qua cic pha GO-G1, S, G2 va M. Khi té bao bi chiéu xa ¢
pha GO, phén tir DNA c6 thé bi ton thuong dang chudi don
(single-strand break - SSB) hodc chudi doi (double-strand
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Abstract:

Radiotherapy not only kills the cancer cells but also
non-selectively affects the surrounding normal cells. The
method for analysing chromosome aberrations induced
by DNA damage in G2 phase of the cell cycle is expected
to be used to assess the radiosensitivity for improving
treatment efficacy and radiation safety. In this study,
the human peripheral blood lymphocytes samples
were cultured in vitro and irradiated by X-ray sources
with the doses of 0.5; 1.0; 2.0; 4.0 Gy after 69 hours’
cultivation, when most of the lymphocyte cells were in
G2 phase. The samples were continued to be treated
with 4 mM caffeine, cells harvesting and scoring of
microscope slides for determining the chromatid break
frequency in the samples with and without caffeine
treatment. The radiosensitivity was evaluated by IRS =
(G2/G2caffeine) x 100%. The results exhibited that this
method has greatly potential application in assessing
individual radiosensitivity, especially for cancer patients
before radiation therapy.

Keywords: caffeine, cell cycle, chromosome aberrations,
G2 checkpoint, individual radiosensitivity, radiation
therapy.
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break - DSB). Trong do, ton thwong SSB c6 thé duoc stra
sai d& dang nho co ché bat cap bo sung; ton thuwong DSB
thi phtc tap hon, néu khong dugc phuc hdi hodc phuc hoi
nham s& hinh thanh cac sai hinh kiéu NST (manh, da tam...)
va c6 thé quan sat duoc khi té bao & pha M. Khi té bao bi
chiéu xa & pha G2, pha té bao da sinh tong hop va nhan doi
phan tir DNA nén & pha nay chu yéu c6 ton thuong dang
DSB hinh thanh sai hinh kiéu dut giy nhiém sic tir (NSTtr)
c¢6 thé quan sat dugc khi té bao ¢ pha M. Phén tich xac
dinh tan s6 sai hinh dang dut giy NSTu khi chiéu xa & pha
G2 cua chu trinh t& bao (G2-assay) c6 thé danh gia duoc
d6 nhay cam phong xa cua té bao. Két qua nghién ciru cta
Poggioli va cong su (2010) [6] cho thdy, nhém bénh nhan
ung thu vi nhay xa hon nhém ddi chimg va phuwong phap
phan tich G2-CA-assay phu hop dé phan tich d6 nhay cam
phong xa hon GO-assay. Tuy nhién, nhidu nghién ctru ciing
chi ra su khac biét vé& do nhay cam phong xa trong nhom dédi
turong méc cac bénh ung thu va nhom ddi chimg khi nghién
ctru bang ky thuat nay. Diéu d6 theo nhimng phat hién cua
Pantelias va Terzoudi (2011) [7], phan anh viéc bénh nhan
c6 mang dot bién hodc da hinh ¢ cac gen diéu hoa nhan
t6 cyclin-B/CDK1 va diém kiém soat G2 (G2-checkpoint)
gdy anh huong dén kha ning stra sai phan tr DNA. Khi
phan tir DNA bi ton thuong do chiéu xa & pha G2 thi té bao
hoat hoa G2-checkpoint va tam dirng chu trinh dé t& bao ¢
thoi gian huy dong cac nhan td sira sai DNA trude khi té
bao dén pha M. Nhu vay, khi G2-checkpoint hoat dong binh
thuong thi hi€u qua stra sai DNA cao nén sai hinh NSTu c6
thé quan sat dugc & pha M s& giam, do d6 khong phan anh
dang hi€u qua tac dong cua buc xa ion hoa. Trong khi do,
& nhom bénh nhan ung thu ¢ mang gen dot bién lién quan
dén diéu hoa chu trinh té bao nén biéu hién cia nhiing gen
nay s& tac dong dén G2-checkpoint ¢ cac muc do khac nhau
lam cho sai hinh NSTu quan sat dugc ¢ pha M ciing s€ khac
biét gitra cac bénh nhan. Dé giai quyét van dé nay, Pantelias
va Terzoudi dd bé sung caffeine (4 mM) khi nudi cdy dé té
bao khong dimg & G2-checkpoint, khi d6 nhing ton thuong
DNA do birc xa ion hda gay ra ¢ pha G2 s€ khong duoc stra
sai & G2-checkpoint nén két qua phan tich sai hinh NSTu
& pha M s& phan 4nh dung tac dong cia birc xa ion hoa ddi
v6i timg dbi tuong.

Bai bao nay trinh bay vé quy trinh ky thuat G2-assay va
két qua nghién ctru thir nghiém danh gia d6 nhay cam phong
xa d6i v6i nhom nguoi binh thuong, 1am tién dé cho nhimg
nghién ciru tiép theo trén dbi tugng bénh nhan ung thu véi
ky vong nang cao hi€u qua cua phuong phap xa tri.
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Poi tuong va phucng phap

10 méu té bao lympho méau ngoai vi ngudi binh thudng
(8 nit, 2 nam tir 24-52 tudi).

Phuong phép chiéu xa in vitro: mau mau dugc dung
trong cac lo thily tinh trung tinh (thé tich 1 ml/lo) dé chiéu
xa. Chiéu xa in vitro bang ngudn phat tia X (200 kV) ¢ cac
lidu 0,5; 1,0; 2,0; 4,0 Gy tai vi tri c6 sut liéu khoang 0,5
Gy/phut va d6i ching khong chiéu xa.

Nudi cdy té bao lympho ngoai vi toan phan: 0,6 ml
mau toan phan duoc nudi cdy trong 5,4 ml mdi trudng
RPMI-1640 (Sigma Aldrich) c6 bd sung huyét thanh,
Phytohemaglutinin (Invitrogen), Kanamycine sulfate, U tai
diéu kién 37°C va 5% CO,. Sau 69 gio, tién hanh ly tam,
loai bo moi truong, chiéu xa mau té bao voi cac lieu dugce
thiét ké nhu trén. Thé tich mdi mau té bao sau chiéu xa
duogc chia doi, bd sung lai mdi truong RPMI-1640 (Sigma
Aldrich), 1 phan khong xir 1y caffeine, 1 phan xir y caffeine
ndng do 4 mM, i té bao & 37°C/5% CO, trong 20 phut, sau
d6 xir Iy Colcemid 1 gid trude thu hoach. Thu hoach té bao
va 1am tiéu ban hién vi nhudm Giemsa.

Phan tich tiéu ban hién vi: sir dung kinh hién vi AXIO
Imager Z2 két hop phan mém Metafer 4.0 dé tu dong quét

va chup anh metaphase, phan tich xac dinh tdn s sai hinh
NSTu trén hinh anh metaphase tir cac mau nudi cdy.

Tinh chi s6 MI (Mitotic Index %):

S té bao nguyén phan

MI (%) = x 100

S té bao nguyén phan + s6 nhan lympho

Panhgiddonhaycamphongxa(Individualradiosensitivity
- IRS) thong qua chi sd: IRS = (G2/G2caffeine) x 100%.
Néu IRS<30%: khang xa; 30%<IRS<50%: binh thuong;
IRS>50%: nhay xa (Pantelias va Terzoudi, 2011).

Phuong phap xir 1y sé liéu: sir dung phan mém Excel
phén tich thong ké va Sigmaplot 12.0 dé v& db thi.

Keét qua

Chi so phdn bao Mitotic Index (MI %) - Ddanh gia khad
nang sinh truéng ciia té bao

10 miu té bao lympho mau ngoai vi toan phan tir 10
ngudi khoe manh da dwoc thu thap dé nudi cdy in vitro va
chiéu xa cac liéu 0; 0,5; 1,0; 2,0 va 4,0 Gy, sau d6 mdi mau
dugc chia 1am 2 phan, 1 phan xir Iy caffeine, 1 phan khong
xtr 1y caffeine. Chi s6 MI (%) & mdi miu twong tng dugc
thé hién trong bang 1.
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Bang 1. Chi s6 Ml (%) ctia cac mau twong (rng khong va cé xiv Iy
caffeine.

Miu  MI(%) L MI(%)
khong 9 g5 10 20 40 I::;:l:: 05 L0 20 40
aftiie ¢ 6 @G G G G G G G Gy
Wi 419 021 015 01l 014 ClI 240 128 130 043 025
w2 337021 016 014 02 2 263 119 088 068 042
w3 152005 003 003 003 C3 120 026 020 007 007
W4 298 006 003 005 004 C4 132026 016 009 006
W5 239007 004 006 007 C5 162 030 042 010 012
W6 258 012 007 003 010 C6 106 051 037 012 010
w1 105 024 008 004 001 7 036 016 011 003 002
W8 067 065 040 021 003 C8 044 023 019 035 003
w9 171046 005 003 006 €9 153 074 050 030 0l
WO 064 022 010 007 000 CIO 037 029 016 004 00l
g;‘}?g 023 01 008 007 Eﬂlg 129 052 04 02 o)
SD 091 007 006 005 007 SD 066 048 045 025 0,14

Chi s MI trung binh khi khong chiéu xa & cac miu
khong xir 1y caffeine 1a cao hon & cac mau c6 xir 1y caffeine
(p=0,09). Con ddi v6i mau chiéu xa thi nguoc lai, khi chiéu
xa liéu 0,5 va 1,0 Gy thi chi s6 MI trung binh & cac mau c6
xtr 1y caffeine 1a cao hon & cac mau khong xur 1y caffeine
(twong tng p=0,06 va p=0,03). Khi chiéu xa cac liéu 2,0
va 4,0 Gy thi chi s6 MI cang thip va & cac mau c6 xir Iy
caffeine ciing c6 khuynh huéng cao hon & cic mau khong
xtu ly caffeine (hinh 1).

2,5 4 —_e— Coxtrly caffeine
.0 Khéng xt Iy caffeine
o
2,0 ;
1,5 4

Chi s6 MI (%)
3

0,5 1

0,0

Liéu (Gy)

Hinh 1. Sy khac bit chi s6 Ml trung binh & cac mau c6 va khéng
dworc xtr ly caffeine khi chiéu xa in vitro lieu 0,5-4,0 Gy.

Chi 6 trc ché phin bao Mitotic Inhibition (MIn %)
- Danh gia mirc do dap vng ciia G2-checkpoint cua chu
trinh té bao voi birc xa ion hoa

Chi s6 MIn 14 hiéu s6 ctia chi s6 MI ¢ liéu 0 Gy véi chi
$0 MI ¢ moi lieu chiéu tuong Gng, dugc thé hién & bang 2.



Bang 2. Chi s6 Min (%) clia cac mau twong (rng khong va cé xi
ly caffeine.

X 0 0
mlg Mn (%) Vi ¢ MIn(%)
afeine 50 L0Gy 206Gy 406y cafleine 956Gy oGy 206y 406y

Wi 398 404 408 4,05 Cl 1,12 110 197 215

w2 16 320 323 3,15 Q 1,44 1,75 195 221

w3 147 149 149 1,49 03 0,94 1,00 113 1,13

W4 292 295 293 2,94 C4 1,06 1,16 1,23 1,26

W5 232235 233 232 65 1,32 1,20 1,52 1,50

Wo 246 251 255 248 Co 0,55 0,69 094 096

W7 081 097 101 1,04 C1 0,20 0,25 033 034

W8 002 027 046 0,04 C8 0,21 0,25 0,09 041

W9 1,25 1,66 1,68 1,65 9 0,79 1,02 1,23 142

W10 042 054 057 0,64 Cl10 0,08 021 033 036

Trung

Trung
binh 188 200 2,03 2,04 binh 0,77 0,86 1,07 L17

SD 1,29 12 120 1,14 SD 049 0,51 0,66 068

Chi s6 MIn trung binh & cic mau khong xir 1y caffeine
cao hon & cic mau c6 xir Iy caffeine twong tmg (p=0,0005).
Dbi v6i mau khong xir 1y caffeine, chi sé MIn trung binh
khong khac biét khi so sanh gita cac lidu chiéu xa khac
nhau. Di v6i mau c6 xir 1y caffeine, chi sé Mln trung binh
cang tang khi ting liéu chiéu, ching t6 mic d6 dap ung cua
G2-checkpoint cang ting, 1am cho té bao cang bi trc ché
(hinh 2).

—e— Khong xtr ly caffeine
22 1 0 Coxw ly caffeine

- Py

2,0 //

Chi s6 Min (%)

Liéu (Gy)
Hinh 2. Kha ning dap (ng cua té bao & cac mau c6 va khong
dworc xwr ly caffeine khi chiéu xa in vitro liéu 0,5-4,0 Gy.
Sai hinh dang dut gay NSTw do chiéu xa ion héa ¢ pha
G2 cua chu trinh té bao

Birc xa ion héa tic dong vao té bao dang & pha GO thi
dang ton thuong phan ti DNA chinh dugc tao ra la DSB, tu
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d6 hinh thanh cac sai hinh kiéu NST nhu manh NST, NST
da tam, NST vong..., c6 thé quan sat duoc khi té bao & pha
M. Trong khi d6, néu té bao bi chiéu xa ¢ pha G2, khi ma té
bao da sinh tong hop va nhan déi phan tir DNA, nhiing t6n
thwong dang DSB s& hinh thanh sai hinh kiéu dut gdy NSTur
khi quan sat t& bao & pha M (hinh 3A). Ngoai ra, khi chiéu
xa v6i lidu cao (4,0 Gy) thi xuét hién céac t& bao c6 NST bi
dut gay nghiém trong, c6 thé goi la cac “rough cell - té bao
hon logn” (hinh 3B).

L o3
* .‘ =<
N
. .’,in-
b’ o>
L\ A A
J‘q’:"'

Hinh 3A. Té bao cé dirt gdy NSTir. Hinh 3B. “Rough cell’.

S6 dut giy NSTUr trung binh trong té bao cang ting khi
tang lidu chiéu va & mau co xir 1y caffeine cao hon mau
khong xir Iy caffeine. Khi chiéu xa liéu 4,0 Gy thi rough cell
chiém ty I¢ cao trong s6 té bao phan tich duogc, s6 liéu va dd
thi dugc thé hién & bang 3 va hinh 4.

Bang 3. S6 dwt gay NSTW va rough cell (%) clia cac mau twong
trng khong xtv ly caffeine va cé xt ly caffeine khi dwoc chiéu xa.

Miu Diit giy NSTiv/té bao i‘;l“ﬁ;) vig iy NSTit/té bao i‘;l“ff;)
khong .
afie 05 L0 20 40 afine g5 79 20 40
G G Gy Gy Gy Gy Gy Gy
Wi 135 191 53 8000 Cl 305605 1076 8400
) 130 1m0 268 60 Q@ 34466 644 62,00
W3 L0 258 194 569 @ 3456 63 4386
W4 162 242 255 MM 4 412 698 880 7400
WS 126 250 241 6731 CS 408 848 764 82,00
W6 1S4 34 5T 8600 (6 30 674 1246 82,00
w7 L6 303 458 6667 7 320700 181 8421
W8 098 218 411 6% 8 290 48 812 52,00
W9 L0 144 270 7000 €9 358 446 778 1200
Wi0 145 124 206 7600 CI0 432 392 816 8600
Hg 129 22 342 702 E;?;g 360 588 883 7l
$D 021 064 140 880  SD 050 143 214 1485
9
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—_e— Coxtrly caffeine
o Khéng xtr ly caffeine

Sb dut gay NSTw/té bao

Liéu (Gy)

Hinh 4. Bién dong s6 dit gay NST( cia cac mu twong (g
khong xwr ly caffeine va cé xt ly caffeine khi dworc chieu xa.

Chi s6 IRS (%) dugc xac dinh theo cong thic IRS =
(G2/G2caffeine) x 100%, két qua thé hién trong bang 4. Tat
ca cac mau duoc chiéu trong dai lidu 0,5-2,0 Gy da sb co
30%=<IRS<50% (hinh 5).

Bang 4. Chi s6 IRS (%) cac mau dworc chiéu trong dai lidu 0,5-2,0 Gy.

~ IRS (%)
Mau
0,5 Gy 1,0 Gy 2,0 Gy
1 42,90 31,56 50,10
2 40,12 36,91 41,66
3 36,18 45,80 30,67
4 39,32 34,69 28,93
5 30,88 29,48 31,59
6 41,62 46,59 4591
7 30,37 43,32 38,79
8 33,79 45,04 50,63
9 30,73 32,29 34,65
10 33,56 31,63 26,47
o
. 05Gy ol
60 q 110Gy &
. 200Gy z
50
40 £
< £
5 0
4
20 4 24
o
§
10 4 X
0 -
1t 2 3 4 5 6 7 8 9 10
Mau

Hinh 5. Bién déng chi s6 IRS (%) cac mau dwoc chiéu trong dai
lidu 0,5-2,0 Gy.
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Chi s phan bao MI (%) phan anh kha nang sinh truong
va phan chia cua té bao lympho dugc nudi cdy in vitro. O
loat mau khong chiéu xa, chi s6 MI (%) trung binh cua cac
mau khong xir 1y caffeine (W) 1a cao hon cac mau cé xir Iy
caffeine (C). Piéu d6 cho thay caffeine 1a mot yéu td co thé
anh huong dén qua trinh té bao di vao pha M nén caffeine
duoc thém vao trong th(‘yi gian ngan (20 phut). Con 0 loat
mau c6 chiéu xa, ch1 s MI (%) trung binh ctia cac mau C
lai cao hon ¢ cac mau W va ch1 s0 ndy cang glam khi tang
lidu chiéu. Chi s6 MI (%) 1a s6 liéu dé tinh chi s6 MIn (%),
qua d6 danh gia duogc kha nang dap ung cua G2-checkpoint
trong chu trinh té bao vdi birc xa ion héa. Trong nghién
clru nay, chi s6 MIn (%) trung binh & cic mau W 1 khong
khac nhau giita cac lidu chiéu, con ¢ cac mau C thi chi s6
Mlin (%) trung binh tang khi ting lidu chiéu va chung ciing
thdp hon & cac mau W. Qua day cho thiy muc do dap ung
khac nhau cua G2- checkpomt trong chu trinh té bao. O cac
mau W, khi duoc chiéu xa & pha G2, gia tri MIn (%) cao
hon & cac mau C 1a do & t& bao ngudi binh thuong khi bi
chiéu xa s& hoat hoa cac diém checkpoint trong chu trinh té
bao, trong d6 c6 diém G2-checkpoint. Trong diéu kién binh
thuong, G2-checkpoint hoat héa CDC25 cé chirc nang uc
ché CDC2 va cho phép chu trinh té bao dién ra binh thudng.
Khi ¢6 tac nhan gy ton thuong phan tir DNA, dé hoat hoa
CHK 1 bang ATM, Weel dugc phosphoryl hoa nham trc ché
CDC25 lam cho khéng két hop duge voi CDC2, két qua 1a
chu trinh té bao bi dimg ¢ G2 [1]. Té bao dimg ¢ pha G2
dé thyc hién chirc nang sira sai cac ton thuong ¢ phan tir
DNA, chi khi phan tit DNA dugc phuc hdi hoan toan thi té
bao méi tiép tuc di vao pha M dé tiép tuc duoc phan chia,
néu nhiing ton thuong DNA nghiém trong khong thé phuc
hdi duge thi té bao di vao con duong chét theo chu trinh
(apoptosis - programmed cell death). Gia tri MIn (%) cao va
gi tri MI (%) thap & cac mau W khi chiéu xa & pha G2 cho
thy té bao binh thudng dap mg cao vdi tac dong cia birc
xa ion hoa, chung hoat hoa cac co ché dé bao vé té bao, han
ché gay ton thuong cho té bao & thé hé sau. Con & cac mau
C, gia tri MIn (%) thap hon va c6 ting khi ting liéu chiéu
xa, dong thoi gia tri MI (%) ciing cao hon cac mau W, didu
nay duogc giai thich 1a do caffeine 1a mot yéu té 1am giam
kha niang hoat dong ciia G2-checkpoint, 1am cho céc té bao
bi tn thwong do birc xa & pha G2 tiép tuc di vao pha M dé
phan chia. Do d6, viéc sir dung caffeine 1a mot yéu té dé wc
ché G2-checkpoint, gitip danh gia dugc kha niang dap Gmg
cuia té bao khi chiéu xa & pha G2, dong thoi phén tich muc
d6 ton thuong cua té bao véi chi thi sai hinh NSTir ¢6 thé
danh gia duoc d6 nhay cam phong xa cia té bao [7].

Phan tich t6i thiéu 100 metaphase ddi voi mdi mau &
mdi lidu chiéu dé xac dinh sb luong sai hinh NSTu. béi
v6i cac mau khong chiéu xa, tan s6 sai hinh NSTir khong
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khac biét so voi két qua nghién ctru vé sai hinh NSTr ngiu
nhién trong dan chiing ma phong thi nghiém da thyc hién
trugc day [8]. Trong dai lidu 0,5-2,0 Gy, sb dit gdy NSTu
trung binh trong té bao cang tang khi ting liéu chiéu cho
thdy kha niang giy ton thuong DSB c6 tuong quan véi liéu
luong birc xa. Khi chiéu xa lidu 4,0 Gy 1a lidu tuong dbi cao
da gay ra nhimg ton thuong nghiém trong cho té bao ma co
thé quan sat duoc dudi dang cac “rough cell” nén rat kho
dé dmh luong dugc sé dut gay NST, ty 1& “rough cell” &
cac mau W va C phan tich dugc 1a twong dwong nhau. Nhu
vay, dé nghién ciru d6 nhay cam phong xa & té bao lympho
mau ngoai vi thi dai liéu thich hop c6 thé sir dung 1a <2,0
Gy, trong dé c6 thé xem xét st dung liéu 2,0 Gy vi muc liéu
nay ciing phu hop voi lidu SF, trong nghién ctru ty 18 song
sot in vitro ¢ thé du doan dap g cua khéi u khi chiéu xa
in vivo [2]. Khi chiéu Xa cac mau voi lidu 0,5; 1,0 va 2,0
Gy khi té bao & pha G2 ta thdy, s6 dit gdy NSTir trung binh
trong té bao & nhom méu C 14 cao hon & nhém mau W, diéu
nay ciing cho thiy kha ning dap tng ctua G2-checkpoint
v6i buic xa. Véi nhém mau W, vi khong xir 1y caffeine nén
G2-checkpoint van hoat dong vé6i chire niang dimng chu trinh
dé té bao sita chira, giam thiéu ton thuong DNA trudc khi
chuyén qua pha M nén sb dut gdy NSTt trung binh trong té
bao & nhom nay 1a thdp hon. V&i nhoém miu C, caffeine da
gdy trc ché G2-checkpoint nén té bao khong dimg & G2 dé
sira sai trude khi dén pha M, do vay sb dut giy NSTir trung
binh trong té bao & nhom nay cao hon. Dé han ché khac biét
lién quan dén sy didu hoa chu trinh té bao & G2-checkpoint,
chi s6 IRS (%) da duoc s dung [7]. 10 mau dugc chiéu
trong dai liéu 0,5-2,0 Gy thi da s6 c6 30%<IRS<50%, cho
thiy d6 nhay cam phong xa nam trong khoang binh thudng.
bé danh gia d6 nhay cam phong xa dua vao chi s6 IRS (%),
Pantelias va Terzoudi [7] d4 nghién ctru nhém ddi twong
gdm 78 ngudi binh thuong va 6 bénh nhan AT (Ataxia
Telangiectasia), trong d6 bénh nhan AT Ia dbi tuong mét
kha ning diéu hoa dimg chu trinh té bao ¢ pha G2 khi c6 tac
dong cta burc xa ion hoa. Chi s6 IRS (%) ciia nhom ngudi
binh thudng tuan theo luat phan bd chuan voi gia trj trung
binh MV=40,1% va d¢ léch chudn SD=9,8%. Dua trén cac
gia tri nay, do nhay cam phong xa ca nhan duoc phan loai
gém IRS < MV — SD la khang xa, IRS > MV + SD la nhay
xa va MV — SD < IRS < MV + SD Ia binh thuong. Véi
cach phan loai nhu vdy, nghién ctru da chi ra trong nhom
nguoi binh thuong céd 6/78 nguoi nhay xa (IRS>50%), 8/78
nguodi khang xa (IRS<30%) va 64/78 nguoi binh thuong
(30%<IRS<50%), trong khi do tat ca 6 bénh nhan AT déu
¢6 IRS>70% thé hién rat nhay xa. Trong nhom ngudi binh
thuong ma ching t6i nghién ctru thi két qua cho thiy do
nhay cam phong xa ciing 6 mutc binh thudong, phu hop véi
su phan loai nhu trén. Nghién ctru tiép theo s€ thuc hién trén
dédi tugng bénh nhan ung thu, dién hinh 1a bénh nhan ung
thu v trude xa tri nham danh gia do nhay cam phong xa,
gitip nang cao hiéu qua diéu tri cho bénh nhan.
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K¥ thuat phan tich sai hinh NST do btic xa ion héa lam
t6n thuong phan td DNA & pha G2 cua chu trinh té bao két
hop v6i xur 1y caffeine 1a k¥ thuat tiém ning st dung dé
danh gia 6 nhay cam phong xa ndi tai ctia té bao. M6 rong
ung dung k¥ thuét nay noi riéng va cac k¥ thuat phan tich
té bao ndi chung 14 can thiét dé phat trién cac cong cu thich
hop nham danh gia, dy doan d6 nhay cam phong xa, qua dé
nang cao dugc hiéu qua trong chién lugc ca nhan hoa didu
tri cho bénh nhan.

LO1 CAM ON

Nhém nghién ctru chan thanh cam on sy hd trg ctia cac
ddng nghiép trong qué trinh thyc hién cac thi nghiém tai
Vién Nghién ctiru Hat nhan. Nghién ctru nay dugc thuc hién
ttr sy ho tro kinh phi cia Bo Khoa hoc va Cong nghé.
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Ché tao nano berberin va danh gia kha nang
khang nam Candida albicans
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Tom tit:

Berberin 1a mgt akaloid thwe vat cé tac dung khang Khuin, khang viém, khang ung thw, ha dwong huyét Tuy
nhién, viéc irng dung berberin trong dugc pham van con han ché do it tan trong nwée va sinh kha dung thap Trong
nghién ciru nay, nham cai thién sinh kha dung va tang tiém nang trng dung cia berberin trong duoc pham, nano
berberin dugc tao ra bang phuwong phap nghlen quay véi s hd tro ciia bi Zirconium. Tinh chit hat nano berberin
tao ra dwoc khao sit bang phwong phap chup FE-SEEM, TEM, DLS va XRD. Hoat tinh khang nim Candida
albicans dugc danh gia trong diéu kién invitro. Két qua cho thay, nano berberin duwgc tao ra véi klch thwée hat
trung binh khoang 60 nm sau 120 gio nghién quay va ndng dd irc ché t6i thiéu (MIC) ghi nhan ddi véi naim Candida
albicans 12 1024 pg/ml.

Tir khéa: berberin, Candida albicans, khang sinh thye vat, phwong phap nghién quay.
Chi 56 phén logi: 3.4

Fabrication of berberine nanoparticles and evaluation of antifungal activity on Candida albicans

Huu Tuyen Nguyen', Thi Kim Ngan Phan', Ngoc Tuan Anh Mai!, Thuy Duong Hoang!,
Hoang Anh Thu Lam!, Tien Dung Pham!, Thanh Hong Pham?, Vo Ke Thanh Ngo!

!Saigon Hi-Tech Park Research Laboratories
2Van Lang University

Received 2 March 2020; accepted 20 April 2020
Abstract:

Berberine is a plant alkaloid with antibacterial, anti-inflammatory, anti-cancer, and hypolipidemic activities, etc.
However, the application of berberine in pharmaceuticals has still limited due to its less solubility in water and poor
bioavailability. In this study, to improve the bioavailability and increase the potential application of berberine in
medicine, berberine nanoparticles were fabricated by roll milling method with the support of zirconium balls. The
characterisation of berberine nanoparticles was evaluated by Field-Emission Scanning Electron Microscopy (FE-
SEM), Transmission Electron Microscopy (TEM), Dynamic Light Scattering (DLS) and X-ray Diffraction (XRD).
The anti-Candida albicans activity was tested in-vitro. The results showed that the average particle size of berberine
nanoparticles was about 60 nm after 120 hours roll milling and the minimal inhibitory concentration on Candida
albicans was 1024 ng/ml.

Keywords: berberine, Candida albicans, plant antibiotics, roll milling method.
Classification number: 3.4

Pat van de cac nha khoa hoc quan tdm. Berberin 1a mot alkaloid thudc

Ngay nay bé én ¢ anh viéc nghién ctu sir dung céc duoe nhom isoquinoline ¢é thé duge chiét xuat dé dang tir thyre vat

chit c6 ngudn gbe hoa tong hop thi viéc nghién ctru sit duyng ~ hay tong hop hoa hoc. Trong tu nhién, berberin dugc chiét

cac hop chat co ngudn gdc tir thién nhién ngay cang dugc  xudt tir cic loai cdy thudc chi Berberis, Hydrastis candensis,

‘Tac gia lién hé: Email: tuyen.nguyenhuu@shtplabs.org
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Coptis vo1 ham lugng khoang 1,5-3% [1]. Berberin da dugc
sir dung rong rii trong y hoc cb truyén, thuong duge ding
nhiéu dé tri cac bénh duong rudt, bénh gan mat, bénh ngoai
da... Berberin da thu hut dugc sy cht y trong nhitng ndm
gan day do c6 tac dung dugc ly nhu chéng ung thu, khang
virus, khang khuan va chéng viém [2, 3]. Mic du c6 nhiéu
vu diém nhung berberin bi han ché trong sir dung 14m sang
do it tan trong nudc, khé hap thu qua rudt va dic biét tinh
sinh kha dung rat thap (chi khoang 5%) [4]. Hudng nghlen
ctru bao ché berberin thanh dang kich thudc nano c6 thé cai
thién do tan, tbc do hoa tan, tir d6 nang cao sinh kha dyng Ia
huéng di dugc quan tdm nghién ctru hién nay.

Trong duoc liéu, c¢6 2 phuong phéap chinh dé tao hat nano
thudc: phuong phéap tir dudi 1én (bottum-up) va phuong
phép tir trén xubng (top-down). Phuong phap bottum-up
it dugc sir dung vi can phai hoa tan dugc liéu trong dung
moéi hiru co va kho phan bd duogc 6 kich thude hep. Phuong
phap top-down dugc st phd bién hon véi cac ky thuat
nhu nghién bi, dong nhit hoa, ddng nhat hoa 4p suat cao.
Trong d6, k¥ thuat nghién bi c6 nhiéu wu diém nhu nghién
duogc hat c6 kich thudc tiéu phan bé, duy tri trang thai vo
khuan cta nguyén liéu [5]. Pa c6 nhidu nghién ciru ché tao
nano berberin véi nhidu phuong phap khac nhau nhu: gin
berberin trén nano polymer, trén silica tur tinh, trén lipid, gén
vao cac dendrimer, graphene hay trén cac nano vang, nano
bac...[3] nham giup ting kha ning phén tan ciia ching, tao
diéu kién cho co thé hép thu t8t hoat chit berberin dé phat
huy hét tac dung duoc 1y ctia chung.

Candida albicans 13 mam bénh nam co hoi, dic biét quan
sat thiy ¢ bénh nhan suy giam mién dich. Candida albicans
chiém 50-70% cac truong hop nhiém nam candida xam l4n
trong phan 16n cic co s& 1am sang [6]. Poi voi Candida
albicans, berberin tac dong va lam suy giam chirc nang cta
ty thé, tao cic phan tng oxy héa dic biét, anh hudng dén
con dudng toan ven véch té bao va cac yéu té phién ma sdc
nhiét HSF1 [7, 8], tir d6 (rc ché va tiéu diét ndm (hinh 1).

Yéu tb da
khang thuéc

©an ven vack
té bao

—t—

BCKI oNal

MAP =
Caleineurin

Céac phan trng oxy
hé;’dac/ biét

&

Suy giam chirc ning cua ty thé,

Berberin

Hinh 1. Cac con dwong tac dong cla berberin dén Candida
albicans [8].
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Di ¢o nhiéu nghién ciru duge cong bd voi tiém ning
16n cua berberin trong viéc kiém soat va diéu tri bénh viém
nhiém do Candida albicans giy ra [6, 7, 9]. Trén co s& do,
nghién cuu dugc thyc hién nhdm tao san phém berberin &
kich thuéc nano va danh gia hiéu qua e ché nim Candida
albicans, két qua ciia nghién ciru 13 tién d& cho qué trinh tao
cac san pham thuong mai ing dung trong phong va diéu tri
bénh do nim Candida albicans gy ra.

Déi tgng va phuong phap

Vit liéu

Naim Candida albicans - thu nhan tr mau bénh phém
dugc cung cap boi Vién Pasteur TP Ho Chi Minh. Mbi
truong sir dung nudi cay chung nam - Sabouraud: D-glucose
40 g, peptone 10 g, agar 20 g, nudc cat vira da 1 lit. Chinh
vé pH 6,2.

Berberin 95% chuan dugc phiam dugc cung cip boi
Cong ty C6 phan duge phdm Vinh Kim - s6 186 Dinh Cong
Ha (Pinh Cong, Hoang Mai, Ha Noi).

Bi Zirconium: kich thuge hat 0,4-0,6 mm, 95% ZrO,,
5% Y,0,. D§ cing 1000 Hv. Ty 1¢ hat cau 95%.

Phwong phdp ché tao nano berberin

Nano berberin dugc ché tao bang phuong phap nghién
quay v6i bi Zirconium. Chuén bi hén dich véi 2,4 g beberine;
0,6 g tween 80; 3 g etanol tuyét ddi va nude cit vo trung vira
du 60 g téng khdi lugng. Cho tiép 120 g bi Zirconium vao
lo va dat trén may quay truc lan ¢ toc do 2000 vong/phat
trong 120 gio. Mau duoc loc loai bi va thu dugc hon dich
chira berberin & kich thudc nano. Thu nhan nano berberin
dang bot bang cach dong kho trong 48 gid ¢ -55°C trong
diéu kién chan khong.

Phwong phap phan tich mdu nano berberin

Cac miu nano berberin dugc phén tich bang phuong
phap chup anh FE-SEM (Hitachi S-4800, Nhat Ban) va
TEM (JEM-1400, Nhat Ban): thyc hién bang cach nho giot
mau ludi dong dudng kinh 3 mm, dé kho & nhiét do phong
va tién hanh phan tich & dién thé 10 kV véi FE-SEM va 100
kV véi TEM.

Phuong phap DLS (Horiba SZ-100, Nhit Béan): trong
phuong phap niy, mau dugc pha loang trong dung moi la
nudce va tién hanh phan tich & goc 90°.
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Mau bdt nano berberin sau khi dong kho duoc phan tich
XRD (Bruker D8-Advance, PBuc) & goc quét tu 4-40°.

Phwong phdp xdc dinh ham lwgng berberin trong méu
nano berberin

Duyng dudng chuan berberin: cdn 10 mg bot nguyén liéu
berberin (chuan HPLC - Sigma) hoa tan hoan toan trong
10 ml metanol. Tir dung dich trén tién hanh pha lodng ra
cac néng d6 ¢ 0,5 mg/ml, 0,25 mg/ml, 0,1 mg/ml, 0,05 mg/
ml va 0,025 mg/ml. Po do hép thu ctua dung dich chuén tai
bude song cuc dai 430 nm véi mau tring 1a metanol, su
dung cuvet thach anh véi d6 day 1 cm.

Do ndng do berberin trong mau nano berberin: hoa tan
hoan toan lugng bot nano berberin sau dong kho trong 10
ml metanol. Léy 1 ml dung dich trén pha loang trong 19 ml
metanol (pha loang 20 lan). Tién hanh do d6 hap thy cua
dung dich nano berberin twong tu nhu dung dich chuan.

Tinh todn nong d¢ berberin trong mau nano berberin sau
khi dong kho:

=C. xa

nano mau do

Trong d6: C__ 1a néng do berberin trong mau nano

nano

berberin sau dong kho (mg/ml); C 12 ndng d6 berberin

mau do
trong mau do tinh dwgc tir phuong trinh dudng chuin
berberin HPLC; a 1a hé s6 pha lodng trong qua trinh do

(a=20).
Tinh toan hiéu sudt thu nhan berberin tr mau nano

berberin:
H =

Cnano

x 100%

Cnguyén liéu

Trong do: C
nghién quay.

1a ndng do berberin ban dau trudc khi

nguyén liéu

Phwong phdp dinh gid kha ning khdng ném Candida
albicans

Kha ning khang nam Candida albicans cia dung dich
nano berberin dugc kiém tra bang phuwong phap khuéch
tan trén dia thach. Chung nam bénh duoc trai déu trén dia
Sabouraud v&i nong do 10° cfu/ml. Ding dng dyc vo tring
(duong kinh 5 mm) duc tao cac giéng trén dia (5 giéng/
dia). Hut 100 ul dich nano berberin ¢ cac ndng do 512 pg/
ml, 1024 pg/ml, 2048 pg/ml, 4096 pg/ml va 8192 pg/ml
cho vao giéng véi ddi chimg 4m 1a nude cit vo trung va doi
chung duong la nystatin 200 pg/ml.
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Két qua va thao luan
Ché tao nano berberin
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Hinh 2. Két qua DLS ctia mau nano berberin.

Két qua DLS cho th?iy o néng dd 4% berberin, qua trinh
va cham vai bi Zirconium tao ra cac hat chu yéu phan bd
trong khoang 180-300 nm (hinh 2). Tiép tuc phan tich mau
béng phuong phap chup FE-SEEM cho thfiy kich thudc
hat nano chi yéu trong khoang 50-70 nm (hinh 3). Kich
thudce hat nano berberin dugc ghi nhén trong phan tich DLS
va FE-SEEM c¢ sy khac biét. Ly gidi cho viéc nay la do
phuong phap DLS thyc hi¢n do trong dung dich va céc hat
¢6 kich thudce khoang 60 nm két tu lai v6i nhau tao thanh
khdi véi kich thude khoang 300 nm. Trong khi d6 & phuong
phap FE-SEM, mau dugc sa"iy kho nén c6 thé quan sat dugc
cac hat nano nho trong khdi két tu va co thé quan sat dugc
cac hat nano roi.

Két qua cho thiy, dd ché tao thanh cong mau nano
berberin v6i ham lugng berberin ban dau 13 4%. So véi mot
s6 nghién ctru khac, phuong phap nghién quay trong nghién
ctru ctia chiing t6i da cho thdy hiéu qua t6t hon trong qua
trinh tao hat berberin kich thudc nano. Nam 2018, Sahibzada
va cong su da bao ché nano berberin bang 2 phuong phap
két tiia bay hoi dung moi (EPN) va két tiia bang thay doi
dung méi (APSP). Két qua cho thiy hat nano berberin ¢
kich thuéc tiéu phan 1a 71,53 va 102,62 nm (lan luot d6i
v6i phuong phap EPN va APSP) [10]. Nam 2015, Wang va
cong su sir dung phuong phap dong nhat hoa ap suit cao
da tao duogc hat nano berberin voi kich thudc trung binh
khoang 72,4 nm [11].

34,615

Ty 1€ (%)

30 40 50 60 70 80

Kich thwoc (nm)

Hinh 3. Két qua FE-SEEM va d6 thi sw phan b6 kich thwéc hat cia
mau nano berberin.
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Tiép tuc phan tich anh TEM (hinh 4A), mot lan nita
khéng dinh kich thudc hat nano berberin ghi nhéan trong
phan tich DLS 16n 1a do ching két tu lai véi nhau. Két qua
do XRD cua miu (hinh 4B) cho thiy xuit hién peak co
cuong do manh trong khoang 9,5° va cac peak co6 cuong do
yéu hon trong khoang 25,5° va 26,5°. Két qua nay cho thiy
mau nano berberin c¢6 ciu trac tinh thé, diéu nay ciing dugc
ghi nhan trong nghién ctru ciia Sahibzada va cong su [10];
Zou va cong su [12].
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(B) 2-Theta

Hinh 4. Két qua chup TEM (A) va gian dé XRD (B) cia mau nano
berberin.

Ham lwong berberin trong mdu nano berberin

Ph6 UV-Vis ctia mau nano berberin sau khi dong kho
hoa tan lai trong metanol cho théy sy hién dién cua dinh
(peak) déc trung cua berberin tai budc song 430 nm véi do
hap thy 1 0,49437 (hinh 5B). Dya vao phuong trinh ndng
d6 duong chuan cua berberin chuan HPLC (hinh 5A) suy
ra ham lugng berberin trong mau nano berberin dat 1,1874
mg/ml trong mau do (twong dwong 23,748 mg/ml trong mau
sau dong kho). So voi ban dau ché tao tir nguyén liu thd
4%, hiéu sut berberin ¢ trong miu nano sau dong kho dat
59,37%.

Mt khac, anh FE-SEM ¢ hinh 5C, dugc thuc hién bang
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cach do tryc tiép bot trén ludi ddng cho thiy trong mau bot
sau khi dong kho véan ton tai cc hat co kich thudc khoang
60 nm v6i hinh dang ro rang.
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Hinh 5. Méi twong quan giira d hap thu va néng dé cua dung
dich berberin chuan (A); phé UV-Vis ctia mau nano berberin trong
metanol (B) va anh FE-SEM b6t nano berberin sau khi dong kho
(C).

Hoat tinh khing Candida albicans ciia méu nano
berberin

Co ché tac dong va giét chét té bao ndm Candida albicans
ctia berberin 14 1am suy giam chirc ning ciia ty thé, tao cac
phan (g oxy hoa tai hoat hoa, anh huong dén con duong
toan ven vach té bao va cac yéu td phién ma sdc nhiét HSF1
[7, 8]. Hat nano berberin dugc bao ché trong nghién ctru cia
Sahibzada va cong su di ghi nhan hoat tinh khang khuan va
khang ndm [10]. Ngoai ra, qua trinh tao hat nano berberin
con duoc nhiéu nha nghién ctru tng dung trong viéc tao cac
hé thudc e ché phat trién cua khéi u [13], trong qua trinh
diéu tri tiéu duong [14]... Hoat tinh va co ché khang ndm
Candida albicans cia berberin va nano berberin da duoc
nhiéu nha khoa hoc nghién ctru va céng bb [6, 9, 15]. Trong
nghién clru nay, nano berberin cling da ghi nhan dugc hoat
tinh khang ndm Candida albicans. Két qua cho thiy hoat
tinh khang ndm ctia nano berberin giam dan theo nong do.
Piéu d6 duoc thé hién qua ban kinh vong v ndm giam tir
7£0,29 mm & nong do 8192 pg/ml xudéng 1,5£0,00 mm &
nong do 1024 pg/ml. O ndng d6 thap (512 pg/ml) khong ghi
nhan vong vé nim. Nong do e ché tdi thiéu (MIC) dugc
ghi nhén 6 1024 pg/ml (hinh 6 va 7).
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Hinh 6. Hoat tinh khang ndm ctia nano berberin & cac nong da.

Hinh 7. Vong v6 nam trén dia moi trwong thach sabouraud.

Keét luan

Trong nghién ctru nay, chung toi di ché tao thanh
cong nano berberin biang phwong phap nghién quay voi
bi Zirconium. Két qua kiém tra bang cic phén tich DLS,
FE-SEM, TEM va XRD cho théy hat nano tao ra co6 kich
thude trung binh khoang 60 nm. Kiém tra hoat tinh sinh hoc
cho thiy nano berberin trc ché manh sy pht trién ciia ndm
Candida albicans véi gia tri MIC ghi nhan tai nong do 1024
ug/ml. Dich nano berberin tao ra trong nghién ctru nay co
tiém nang (mg dung tao cic san pham st dung trong phong
va tri bénh do ndm Candida albicans gay ra.
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Phan tich thue trang tuan thu quy trinh giam sat tri liéu
ap dung cho phac do methotrexat lieu cao tai Bénh vién K
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Tom tit:

Methotrexat (MTX) la thudc diéu tri ung thw nim trong danh muc thudc thiét yéu ctia T6 chire Y té thé gi¢i. Phac
dd MTX liéu cao (High dose MTX - HDMTX) kém giai ciru bang leucovorin thwdong xuyén dwoe sir dung tai Bénh
vién K Tan Triéu. Pé dam bao tinh hi¢u qua va an toan trong sit dung MTX, quy trinh giam sat tri li€u (therapeutic
drug monitoring - TDM) cho HDMTX da dwoc bd phian Dwoc IAm sang tai Bénh vién K xiy dung va dwoc Giam doc
Bénh vién phé duyét vao thiang 11/2018.

Muc tiéu ctia nghién ciru nay la phin tich mirc d§ tudn thi TDM trong thwe hanh lam sang thwong quy tai Bénh
vién K. Nghién ctru dwgc thue hién tir thang 7/2019 dén thang 2/2020. Tong cong cé 174 chu ky HDMTX, bao gdm
cac chu Ky diéu tri u lympho khéng hodgkin (66,7%), ung thu xwong (30,4%) va bénh bach ciu cip dong lympho
(2,9%) di dwgc dwa vio nghién ciru, trong d6 137 chu ky ding phac 46 HDMTX truyén trong 4 h va 37 chu ky ding
phac dd HDMTX truyén trong 24 h. Két qua cho thiy, khong ¢é chu ky nao tudn thi diy dii cic buéc trong quy
trinh TDM. Phan tich sw tufn thi trén tirng khia canh ciia quy trinh, ty 1€ tuan thi la: 47,1% cho danh gia bénh
nhan truée truyén, 14,9% cho quy trinh bui dich va kiém héa nuére tiéu, 58,6% cho dinh lwgng MTX va 19,0% cho
quy trinh gidi ctru bing leucovorin. Tir thue trang tuin thi quy trinh TDM &p dung cho HDMTX tai Bénh vién K
con thap, cin ¢6 thém nhirng nghién ctru khac dé tim ra 1y do, nhirng khé khin trong viéc tuiin thii quy trinh hoic
cac bién ¢b bat lgi xay ra trén bénh nhén khi khong tuin thi quy trinh TDM dé ¢6 thé cai thién chat lrgng sir dung
thuéc HDMTX tai Bénh vi¢n.

Tir khéa: giai ctru leucovorin, giam sat tri liéu, methotrexat liéu cao.

Chi s6 phén loai: 3.4

Pat van de

MTX la thubc diéu tri ung thu nam trong danh muc
thudc thiét yéu ciia T6 chirc Y té thé gii. MTX tic ché qua
trinh chuyén hoa acid folic thanh acid tetrahydrofolic, c6
vai tro trong qué trinh tong hgp ADN ciia té bao va tir do
trc ché hinh thanh té biao méi. Cac mo dang c6 qua trinh
tang sinh manh nhu cac t& bao ung thu, tiy xuong, té bao
bao thai, biéu mé va niém mac duong tiéu hoa thuong nhay
cam nhét véi MTX. HDMTX la ding MTX vdi lidu =1000
mg/m’ (1 g/m?) [1]. Vi lidu cao nay, MTX c6 thé dat nong
do diéu tri trong dich ndo tiy va duoc st dung dé du phong
tham nhiém than kinh trung uvong trong diéu tri ca khoi u ac
tinh va huyét hoc, bao gém ung thu xuong, v, phéi, da day,
bang quang, ung thur dau va cd, cling nhu bénh bach cau cap
dong lympho va u lympho khong hodgkin. Tuy nhién, khi
str dung liéu cao, nguy co doc tinh cia MTX ciing gia ting,
bao gém nhiém doc than, nhiém doc gan, viém niém mac
duong tidu hoa, rc ché tity xuwong va nhiém doc than kinh,
dan dén viéc ngimg diéu tri, ton thuong cic co quan khong

“Tac gia lién hé: Email: huongntl@hup.edu.vn
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héi phuc, tham chi tir vong [2].

Sau khi dung, 90% MTX duogc thai trir qua nude tiu
o dang chua chuyén héa; do d6, chiic nang than cua bénh
nhan cd vai tro quan trong trong thai trrt MTX. DJ hoa tan
ctia MTX va chit chuyén hoa phu thude vao pH nude tiéu.
MTX két tinh trong nudc tiéu c6 tinh acid (pH 5,5) co thé
dan dén tic nghén 6ng than, ton thuong doc hai truc tiép dén
biéu mo dng than va giam tuéi mau do co dong mach chi.
Doc tinh trén than dan dén suy giam d¢ thanh thai MTX va
kéo dai thoi gian phoi nhidm thudc & ndng d6 gy doc. pH
nude tiéu tang tir 6,0 1én 7,0 1am ting do hoa tan cua MTX
va cac chit chuyén hoa 1én 5-8 lan, day chinh 1a mot phat
hién lam co s& cho khuyén c4o bu dich va kiém héa nuéc
tiéu trudc, trong va sau khi ding HDMTX [1].

Tac dung doc té bao cuia MTX c6 thé dugce dbi khang
mot phén boi leucovorin - mot cht tuong tu acid folic.
Leucovorin dugc chi dinh st dung nhu mét li¢u phap giai
ctru sau khi st dung HDMTX do ¢6 thé hoat dong nhu chét

1
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Abstract:

Methotrexate is an important anti-cancer drug, which
is listed in the World Health Organization’s essential
drugs. The therapies using high dose methotrexate
(HDMTX) have been commonly used at the National
Cancer Hospital (K Hospital) in Vietnam. In order to
ensure the effectiveness and safety of this important
drug, a therapeutic drug monitoring (TDM) protocol
for HDMTX has been formulated by the Pharmacy
department at K Hospital and was then approved by the
Hospital Director in November 2018.

The objective of this study was to examine the level of
compliance with this TDM protocol in clinical practice
at the hospital. The study was conducted from July
2019 to February 2020. A total of 174 cycles of HDMTX,
including the ones of the treatment for non-hodgkin
lymphoma (66.7%), osteosarcoma (30.4%), and acute
lymphoblastic leukemia (2.9%), were included in the
study. The administrations of 137 cycles were 4-hour
transfusion and the remaining cycles’ were 24-hour
transfusion. The results showed that there was no cycle
fully complied with the protocol. When considering steps
in the protocol individually, the compliance percentages
were 47.1% for pre-transfusion evaluation, 14.9%
for the rehydration and urine alkalization procedure,
58.6% for methotrexate quantification, and 19.0% for
rescue procedure with leucovorin. The research results
indicated that the compliance proportions with the TDM
protocol at K Hospital were low. More studies should
be conducted to find out the reasons and difficulties in
the adherence to the protocol, or the consequences on
patients’ outcomes of the non-compliance to protocol
practice so that its adherence can be improved.

Keywords: high dose methotrexate, leucovorin rescue,
therapeutic drug monitoring.

Classification number: 3.4
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thay thé cho tetrahydrofolic, ngan ngira duoc cac doc tinh
cua MTX. Hon 40 nam trude, Djerassi va cong su da gioi
thiéu phac do diéu tri ung thu bang HDMTX véi khuyén
céo theo ddi thudng xuyén ndng d6 MTX trong huyét twong
kém theo giai clru béng leucovorin dya trén dugc dong hoc
MTX, cho phép sir dung MTX tiém tinh mach liéu cao lén
dén 33 g/m?[3].

Bénh vién K Tén Triéu (sau day goi tit 1a Bénh vién K)
1a bénh vién dau nganh trong diéu tri ung thu & nudc ta,
cling 1a don vi tién phong trong viéc trién khai dinh luong
MTX. Tai day, cic phac d6 HDMTX kém giai ctru bang
leucovorin thuong xuyén duge st dung. Tuy nhién, dé dam
bao hi¢u qua va an toan thudc, can dong bd hoa toan bd
cac khau tir danh gia bénh nhan, kiém ho4, bu dich cho dén
dinh luong ndng d6 MTX va gidi cru bang leucovorin. Trén
thé gidi, cac bénh vién thuong xdy dung quy trinh TDM
cho HDMTX va dam bao thyc hanh theo quy trinh chuan.
Tai Bénh vién K, quy trinh nay budc dau duoc xiy dung
boi Khoa Duoc va duoc Ban Giam dc Bénh vién ky quyet
dinh thong qua tr thang 11/2018 [4]. Tuy nhién, tir khi trién
khai dén nay van chua c6 cac nghién ciru tong két viéc thuc
hién quy trinh trong thuc hanh 1am sang thuong quy. Vi vay,
nghién ctru ctua chung to6i dugc thuc hién voi muc tiéu xac
dinh murc d§ tuan tht TDM cho phac dd HDMTX, tir d6
phan hoi nham nang cao chét luong sir dung HDMTX néi
riéng cling nhu chét luong st dung thude diéu tri ung thu
n6i chung, dong thoi gitip cai thién tinh kha thi ciia quy trinh
TDM cho phac d6 HDTMX tai Bénh vién K.

Déi tugng, phuong phap nghién ciu
Doi twong nghién ciru

Toan bd ho so bénh an ctia bénh nhan di€u tri noi tri tai
Bénh vién K thoa mén céc tiéu chuan lya chon va tiéu chuan
loai trur sau:

Tiéu chuan lua chon: bénh nhan duogc ké don HDMTX,
diéu tri ndi tri tai Khoa Nhi, Khoa Noi 1 va Khoa Noi hé
tao huyét Bénh vién K trong thoi gian tir 1/7/2019 dén
10/2/2020.

Tiéu chudn logi trir: bénh an khong tiép can dugc.

Phuwong phap nghién ciru

Thiét ké nghién ciru: nghién ctru hdi ctru mo ta.

Quy trinh nghién ciru: tir dir lidéu sit dung thubc cua
Khoa Dugc trong thoi gian nghién ctru, loc bénh nhan duogc
dicu tri ndi trd HDMTX tai 3 khoa/phong nghién ctru. HO

so bénh an dugc thu thap tai cac khoa diéu trj dua trén mau
Phiéu thu thap thong tin hd so bénh an.

Nhom nghién ciru thu thap thong tin tir hd so bénh an
vé cac dic diém nhan khau hoc, bénh ly ung thu, phac dd
hoa tri 1i€u, chi dinh thuc hién va Kkét qua xét nghiém can
lam sang lién quan dén viéc st dung MTX, chi dinh bu dich,
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kiém hoéa va giai ctru bang leucovorin.

Dua trén thong tin thu dugc, nhom nghién ctiru danh gia
tinh tuan thi TDM cho HDMTX, bao gdm tuén thu timg
budc trong quy trinh va tudn thu toan by quy trinh TDM cua
Bénh vién.

Quy woc trong nghién curu:

MTX liéu cao: chu ky duoc tinh a8 HDMTX khi ding
MTX truyén tinh mach véi tong lidu MTX >1000 mg/m? (1
g/m?) [5]. Phac dd duoc phan thanh hai loai theo téng thoi
gian truyén MTX 1a phac dd 4 gio (4 h) va phac db 24 gio
(24 ).

Tuan thi quy trinh TDM: tuan thu toan by cac budc
trong quy trinh TDM [4], bao gom:

« Tuén tha vé danh gia tinh trang bénh nhén trudc truyén
MTX: c6 thuc hién day dii xét nghiém creatinin, ALT, AST,
bilirubin, céng thirc mau trong vong 5 ngay trudc truyén
HDMTX.

« Tuén tha vé bu dich va kiém hoa nuée tiéu: truyén dich
lién tuc it nhat 4 h truéc khi ding HDMTX cho dén khi ndng
d6 MTX vé ngudng an toan. Hon hop dich truyén: 3000
ml/m*/24 h Glucose 5% (2,5%) hoac NaCl 0,9% (0,45%) +
KCI 10% + NaHCO, 4,2%, dam bao pH nudc tiéu >7 trudc
truyén MTX cho den khi MTX vé ngudng an toan.

« Tuan thu vé& xét nghiém dinh luong MTX: vdi phac
d6 24 h: thuc hién day du xét nghiém tai 24, 36, 42, 48 va
54 h, cho dén khi nong ¢ MTX vé ngudng an toan <0,25
pmol/l; v&i phac d6 4 h: thyc hién day du xét nghiém tai 24,
48 va 72 h, cho dén khi ndng d6 MTX vé ngudng an toan
<0,1 pmol/L.

« Tuén tha vé giai clru béng leucovorin: thyuc hién day du
xét nghiém danh gia nong do MTX va chinh liéu leucovorin
giai ctru phu hop theo khuyén céo ctua quy trinh TDM.

Xir Iy 56 liéu: phan tich s6 liéu bang phan mém Microsoft
Excel 2016. Phuong phap thong ké dugc str dung bao gom:

- Théng ké mé ta: cac bién lién tuc dwoc mo ta bang gia
tri trung binh £+ d6 Iéch chuan, cac bién dinh tinh dugc mo
ta theo s6 luot va ty 1€ %.

- Dung kiém dinh T - test dé so sanh hai gia tri trung binh
hoac hai ty I¢.

Ket qua nghién ciiu
Ddc diem mau nghién ciru

Nghién ctru thu thap duge 41 bénh nhan véi 174 chu ky
hoa chit dugc chia thanh hai nhom: 137 chu ky dung phac
do 4 hva37 chuky dung phac d6 24 h. Nam gioi chlem ty 1&
da s6 voi 63,4% tong s6 bénh nhan va 73,6% tong s6 chu ky
hoa chit. Bénh nhan c6 d6 tudi trung binh 1a 34,7. Bénh ly
ung thu dugc chia thanh 3 nhém chinh 14 bénh bach cau cap
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dong lympho (2,9%), ung thu xuong (30,4%) va u lympho
khéng hodgkin (66,7%). HDMTX ¢ Bénh vién K duoc st
dung vé6i nhidu ché d6 lidu khac nhau, chiém ty 1& cao nhét
1a mirc lidu 8 g/m? (37,4%).

Céac dac diém chung ctia mau nghién ctru dugc trinh bay
cu thé ¢ bang 1.

Bang 1. Dic diém chung va theo tirng phac do diéu tri HDMTX cuia
bénh nhan nghién ctru.

Phéic db 4 h (n,%) Phéic db 24 h (n,%) Téng (n,%)
Dic diém S6BN 86 CK S6BN  SiCK S§BN i CK
n=31) (n=137) (n=10) (n=37) (n=41) (n=174)
Tudi (nim)* ~ 419+7.9 12444 34,6+72
Ciin ning
g 50,8449 323483 458450
BSA ()* 14720,11 1,112021 1,380,10
Bénh If mic phdi
Bach ciu cip
ding lympho 1024) 4023) 124) 1(06) 249 5029
Ungthuxwong 4 (9.8) 29167 50122 4138 92l  53(304)
U lympho
it hodgkin 2(634)  104(98)  4(98) 12069 30(B2)  116(66,)
Ché d@ lidu MTX (téng liéu ké don)
| g/m? 124) 5(29) 124) 3(1,7) 249) 846
3 gt 2(49) 423) 1(24) 3(1,7) 3013 T(40)
3,5 g/m? 17(415)  44253)  0(00) 0(0,0) 17(415)  44(253)
5 g 2(49) 8(46) 3(13) 7(40) 5020 15(86)
8 g/ 500 470700 4098) 18(104) 9219  65(374)
12 g/m? 4(99) 29(167)  1(24) 6(34) 5022 3500,

*: c4c thong s6 biéu dién theo gid tri trung binhdd léch chuan. BN: bénh nhan;
CK: chu ky; BSA (body surface area): dién tich bé mat co thé.

Thuee trang tuén thii TDM ciia MTX liéu cao tai Bénh
vién K

Ty ¢ tudn thu quy trinh TDM ¢ hai nhom dung HDMTX
phdc do 4 h va phac do 24 h (hinh 1):

0.0 »<0,01
[ —
70,0
p<0,01
60,0 —
< 500
& 400 p<001
2 <0,01
g <0,
> 300 —
&

20,0
10,0
ww u I

Dénh gid BN trude  Birdich va kiemhéa  Dinh heong MTX  Gidi cirabing LV Tun thi toan bo quy
fruyen trinh

Loai phac do
mphicdd4h  m phicdd24h
Hinh 1. Ty Ié tuan thu quy trinh TDM theo cac chi tiéu danh gia
trong tirng chu ky. LV: leucovorin; BN: bénh nhan.
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Phan tich viéc tuan thu toan b cac khau trong quy trinh,
trong tong s6 174 chu ky hoéa tri bang HDMTX duoc dua
vao nghién ctru, khong c6 chu ky nao tuan thu day du quy
trinh TDM. Tuy nhién, khi xem xét trén tung khia canh cta
quy trinh, thyc hanh tai Bénh vién van dam bao tuan thi &
cac muc do khac nhau, co sy khac biét c6 y nghia thong ké
(p<0,01) gitta cac nhoém dung phac dd 4 h va 24 h, cu thé
nhu sau:

Vé danh gia bénh nhén trude truyén,‘ ¢6 82 chu ky tuan
thu quy trinh (chiém ty 1¢ 47,1%), bao gom 79 chu ky dung
phéc d6 4 h (57,7%) va 3 chu ky dung phac d6 24 h (8,1%).

V& bu dich va kiém héa nuéc tiéu c6 26 chu ky tuan thui
quy trinh (14,9%), bao gébm 14 chu ky dung phac d6 4 h
(10,2%) va 12 chu ky ding phac d6 24 h (32,4%).

Vé dinh luong ndng d6 MTX va giai ctu bing
leucovorin, c6 102 chu ky tuan thi quy trinh dinh lugng
MTX (58,6%), 33 chu ky tuan thi quy trinh giai ctru bang
leucovorin (19,0%). Cac chu ky tuan tha hai quy trinh nay
déu 1a cac chu ky dung phac d6 4 h véi ty 16 tuan thii 1an luot
1a 74,5 va 24,1%; khong co chu ky ding phac dd 24 h nao
tuan thu day du hai quy trinh nay.

Mt s6 vin dé khong tudn thii dang luu ¥ trong cdc khéu
danh gia bénh nhan trudc truyén HDMTX va khau bu dich,
kiém héa nuée tiéu: c6 92 chu ky (52,9%) ghi nhén it nhat
1 vin dé trong thuc hién danh gia bénh nhan truge truyén
HDMTX, 148 chu ky (85,1%) ghi nhan c6 van dé trong viéc
bu dich va kiém hoa nudc tiéu. Cac van dé chinh can luu
duoc trinh bay trong bang 2.

Bang 2. Cac vén dé dang lwu y trong danh gia bénh nhan va bu
dich kiém héa nwérc tiéu.

Phicdd4h  Phacdd24h  Tong
Viin @é dng leu § vé dinh gid bénh _ _ _
nhén trurde truyén HDMTX (w=58) (=34 =92
Thiéu xét nghiém chire ning gan
i) 52(89,7) 34 (100,0) 86 (93,5)
Thiéu xét nghiém chitc nang than 23(39,7) 11(32,4) 38(41,3)
Thiéu xét nghiém cong thitc méu 25(43,1) 9(26,5) 38 (41,3)
Viin dé dding lw  vé bis dich va kiém _ _ _
héa nwéc tién E=EY) =) =)
Khong bu dich va kiém hoa trude truyén 24(195) 0(0.0) 24(162)
MTX
Khong xét nghiém pH nudc tiéu trude
truyén MTX 25(20,3) 1(4,0) 26 (17,6)
pH nuée tiéu <7 trude truyén MTX 4(33) 1(4,0) 5(34)
Luogng dich truyén <3000 ml/m?24 h 101 (82,1) 4(16,0) 105 (70,9)
Dimg bu dich va kiem hoa truge khi nong 260) 23.92,0) 55(37,2)

do MTX dat ngudng an toan

Van dé dugc ghi nhan nhiéu nhat vé danh gia bénh nhan
trudc truyén 1a thiéu chi dinh xét nghiém chi s bilirubin
& 86 chu ky. Pdi véi chi tiéu tuan thu vé bu dich va kiém
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hoa nude tiéu, ty 18 khong tudn thi cao nhit 1a ¢ chi tiéu vé
luong dich bu, voi 105 chu ky khong dam bao luong dich
truyén theo khuyén céo. C6 26 chu ky bénh nhan khong
duogc xét nghiém pH nude tiéu trude truyén va 5 chu ky co
pH trudc truyén <7, tuy nhién bénh nhan van dugc tién hanh
truyén HDMTX ma khong kiém hoa thém.

Mot s6 van dé khong tudn thi dang heu ¥ trong cdc
khdu theo déi nong dé MTX trong mdu va gidi ciru bang
leucovorin: cic van dé trong dinh luong nong d6 MTX va
giai ctru bang leucovorin véi lidu duoc chinh theo thong sd
dugc dong hoc cuia MTX ghi nhan trong bang 3.

Bang 3. Cac van dé dang lwu y vé quy trinh theo déi ndng do MTX
va giai ctru bang leucovorin.

Phicdd4h  Phicddo24h  Tong
Vin dé ddng luu § trong quy trinh theo _ _ _
ddi ndng dp MTX trong mdu (=35 (w=37) (n=72)
Khong dinh lugng MTX 0(0,0) 12,7 1(14)
KhoPg dinh lL‘r(,mg MTX dén khi dat 31(886) 9(243) 40(556)
nguong an toan
Thiéu diém dinh luong 35(100,0) 37(100,0) 72 (100,0)
{aVn de dang luu y trong gidi ciru bang (n=104) (=37 (n=141)
Liéu giai ciru chua ph hop 68 (65,4) 21(56,8) 89 (63,1)
Thoi diém giai ctru khong phu hop 14 (13,5) 37 (100,0) 51(36,2)
Dimg gidi ciru khi nong do MTX chua vé
ngudng an toan hogc thicu thong tin vé 32(30,8) 13 (35,1) 45(31,9)

nong do MTX

LV: leucovorin.

Thiéu xét nghiém dinh lugng tai cac thoi diém khuyén
c4o 1a van dé duge ghi nhan nhiéu nhét trong vié€c tudn thu
quy trinh dinh lugng ndng do MTX véi 35 chu ky 4 h va 37
chu ky 24 h. Khong dinh lugng dén khi ndng do MTX dat
ngudng an toan xay ra ¢ 40 chu ky. Dac biét, nghién ctru ghi
nhan 1 chu ky khong tién hanh xét nghiém nong do MTX.

Vin dé chinh dugc ghi nhan trong tuan thu giai ctru bang
leucovorin 14 lidu giai ctru chwa phu hop vé6i 89 chu ky. 45
chu ky dimg giai ctru khi ndng do MTX cao hon ngudng an
toan hodc khong c6 thong tin nong do MTX.

Ban luan

Dic diém méu nghién civu

Tudi trung binh cua cic bénh nhan trong miu nghién
ctru 1a 34,6£7,2. DO tudi trung binh cua bénh nhan ding
phac d6 4 h 1a 41,9+7,9, phac d6 24 h 1a 12,4+4.,4 tudi. Do
tudi trung binh ctia nhom bénh bach cau cap dong lympho
la 4,0, bénh ung thu xuwong 17,2+2,5, bénh nhan u lympho
khong hodgkin 42,0+8,3 tudi. Mac dii ¢ mau cho timg mat
bénh kha nho nhung két qua nay kha tuong ddong so véi cac
nghién ctru trude day.
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Vé phac d6 diéu tri, 41 bénh nhan dua vao nghién ctru
dugc diéu tri theo 15 loai phac dd khac nhau. C6 thé thay
rang, cac phac do su dung HDMTX & Bénh vién K hién
nay rat da dang véi nhiéu ché do lidu. Didu nay ciing 1a mot
thuan loi vi ¢6 thé gitip nhoém nghién ciru c6 mot goc nhin
khai quat vé viéc st dung HDMTX trong thuc hanh thuong
quy hién nay tai Bénh vién.

Thuc trang vige dinh gid bénh nhin trudc truyén
HDMTX

Trong tong s6 174 chu ky HDMTX dwa vao nghién ciru,
c¢6 82 chu ky (47,1%) tuan thii day du viéc danh gia bénh
nhan trude truyén HDMTX. 20 chu ky (11,5%) hoan toan
khong tién hanh xét nghiém danh gia bénh nhan trudc khi
truyén HDMTX, bao gébm 16 chu ky 4 h va 4 chu ky 24 h.
92 chu ky (52,9%) chua tuan tha ddy du quy trinh danh gia
bénh nhan bao gom 58 chu ky (42,3%) dung phéc d64h, 34
chu ky (91,9%) dung phac d6 24 h (p<0,01). Sy khac nhau
nay co thé do dic diém vé thuc hanh lam sang riéng tai moi
khoa. Tét ca cac chu ky dung phac d6 24 h déu 1a bénh nhan
ctia Khoa Nhi, noi ma ty 1¢ danh gia bénh nhén trudc truyén
chi dat 20,5%, trong khi d6 ty I¢ twong ung tai Khoa Noi
1 va Noi hé tao huyét la 63,9 va 76,4%. Cac chu ky khong
tudn thi day di danh gid bénh nhan trudc truyén tai Khoa
Nhi ciing nhu hai khoa con lai chii yéu thiéu xét nghiém
chi s6 bilirubin. Tuong tu nhu phac d6 danh cho ngudi 16n,
cac phac dd diéu tri nhi khoa ciing déu yéu cau vé danh gia
bénh nhan trudc khi dung HDMTX. Céc xét nghiém trudc
khi truyén HDMTX gitp danh gia tinh trang bénh nhan va
ciing 1a can ctr dé xac dinh liéu MTX. Theo két qua nghién
ctru, trong sd cac chu ky dugc xét nghiém chirc ning gan
than trugce truyén, ¢6 5 chu ky ¢6 két qua ALT >3 1an gia tri
binh thuong trén va 1 chuky c6 chi s6 d6 thanh thai creatinin
CrCl <50 ml/phut, déu thude vé cac chu ky truyén trong 4
h. Vé6i két qua xét nghiém chire nang gan than nhu vy, can
diéu chinh liéu MTX dé tranh qua liéu, ting nguy co gy doc
tinh do MTX cho bénh nhan [4]. Tuy nhién ca 6 chu ky nay
van tiép tuc truyén HDMTX ma khong c6 hiéu chinh liéu.

Do thanh thai creatinin CrCl can dugce tinh toan dua trén
chi s creatinin theo cong thirc phu hop véi gidi tinh, lia
tudi va dic diém sinh 1y cua bénh nhan. Hon 90% MTX
dugc thai trir qua nudc tiéu, do d6 CrCl 14 cin ctr quan trong
dé hiéu chinh liéu MTX cho mdi chu ky. Tuy nhién hién
nay trong thyc hanh 1am sang ctia Bénh vién K, trudc moi
chu ky, bénh nhan chi dugc xét nghiém chi s6 creatinin ma
khéng duoc tinh toan chi sé CrCl. Trong khi do, theo wdc
tinh, c6 dén 60% bénh nhan ung thu truong thanh co roi loan
chirc nang than. Trong mot vai trudng hop, mic du chi s6
creatinin hoan toan trong gidi han cho phép nhung khi tinh
toan thi chi s6 CrCl di giam dudi muic binh thuong. Day 1a
nguy co gay thira liéu, tang doc tinh do MTX. Do do, viéc
tinh toan can than chi s6 CrCl truéc mdi chu ky HDMTX 1a
hét sirc quan trong, can duoc dua vao thuc hanh thudong quy
tai Bénh vién.
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Thuec trang bu dich va kiém héa nwéc tiéu truée truyén
HDMTX

Bu dich va kiém hoa trudc truyén HDMTX 1a tiéu chi bat
budc can thuc hién theo tat ca cac huéng dan diéu tri hién
tai, nhim han ché doc tinh do MTX géy ra. Viéc truyén dich
lién tyc nhim gia ting toc d6 dong nude tiéu va kiém hoa
nudc tiéu bao vé than khoi bi ton thuong trong qué trinh diéu
tri bing HDMTX. Nhiéu phac d6 dé nghi bu dich tdi thiéu
125 ml/m%24 h trong it nhat 2 h truéc khi bat dau truyén
HDMTX va tiép tuc trong 48-72 h, tham chi lau hon néu
bénh nhan c6 tién st doc tinh hodc cham thai trir MTX [6-8].

Tuy nhién, theo két qua nghién ctru cta chung t6i, chi co
26 chu ky (14,9%) tudn thi ddy du cac budc cua quy trinh
nay. Van con 24 chu ky HDMTX 4 h chua dugc bu dich va
kiém hoa trudc truyén HDMTX; véi chu ky truyén 24 h,
100% chu ky tuan thu chi tiéu nay. Ty 1€ chu ky khong tuin
thi cao nhat & chi tiéu 13 luong dich bu trong ngay >3000 ml/
m?%24 h vai 105 chu ky (70,9%). Lugng dich trung binh ctia
105 chu ky nay chi dat 1715,64+98,3 ml/m?/24 h.

Muc tiéu ctia kiém héa nude tiéu nham giit cho pH nuéce
tiéu luon >7 dé tang do hoa tan cia MTX, han ché MTX
tao tinh thé gy ton thwong than. Tat ca cac phac do déu
khuyén cdo kiém tra pH nudc tiéu ngay trude khi truyén
MTX va theo ddi thuong xuyén sau d6 cho dén khi nong
d6 MTX vé ngudng an toan [4, 6-8]. Tuy nhién, chi c6 148
chu ky (85,1%) tién hanh xét nghiém nudc tiéu trude khi
truyén HDMTX, trong d6 c6 143 chu ky (82,2%) dat chi
tiéu pH nudc tiéu >7, con lai 5 chu ky khong dat chi tiéu
nay nhung ciing khong dwoc kiém hoa thém ma van tiép tuc
truyén HDMTX.

Thue trang tudn thii quy trinh vé theo doi nong dé
MTX trong mdu

Trong tong s6 174 chu ky, ¢6 102 chu ky (58,6%) tuan
thu day di quy trinh vé theo doi ndng d6 MTX. 72 (41,4%)
chu ky khong tuan thu diy du, trong d6 ¢6 1 chu ky hoan
toan khong dinh lugng ndng do MTX. Tat ca 37 chu ky ding
HDMTX trong 24 h khong tudn thu quy trinh do khong thuc
hién day du cac diém dinh luong ndong d6 MTX nhu khuyén
cao tai 24, 36, 42, 48 va 54 h.

31 chu ky 4 h va 9 chu ky 24 h khong thuc hién xét
nghiém dinh lugng néng d6 MTX dén khi vé ngudng an
toan. Gia tri nf”)ng d0 MTX tai diém cudi cung dugc dinh
luong & cic chu ky nay lan luot 1a 0,60+0,54 pmol/l va
24,54+43,64 pmol/l. Mirc ndng d6 MTX nay cao hon rat
nhiéu so v&i ngudng an toan dugc khuyén céo 14 <0,1 pmol/l
v6i phac dd 4 h va <0,25 pmol/l véi phac d6 24 h [4, 6-8].
bay la mot yéu t chu quan cua bac sy diéu tri. Luu y rang,
tdc doc thai trir MTX phu thudc vao rat nhiéu yéu td. Nghién
ctru cling ghi nhan & mot sd truong hop, mic du nong do
MTX trong nhitng ngdy dau c6 xu huéng giam tuyén tinh,
nhung sau d6 toc do thai trir MTX lai giam déng ké, giy kéo
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dai thoi gian theo ddi va giai ctru bang leucovorin. Néu dimg
theo doi ndng 6 MTX khi chua xudng dén ngudng an toan,
¢6 thé s& khong kip thoi nhan biét chu ky cham thai trir MTX
dién ra mudn, 1am ting nguy co giy doc tinh trén bénh nhan.

Nghién ctru cua chiung t6i ghi nhan truong hop sau:
bénh nhan nam 62 tubi mac u lympho khong hodgkin dugc
truyén MTX 3,5 g/m?trong 4 h, tai chu ky HDMTX déu tién
cua bénh nhan. Néng d6 MTX thoi diém 24 h sau truyén
HDMTX do duoc 1a 5,32 pmol/l, hoan toan nim trong gidi
han an toan. Tuy nhién, mic du duoc tiép tuc bu dich va
kiém hoa nudc tiéu, giai ctiru biang leucovorin, nong 6 MTX
do tai thoi diém 48 h chi giam dugc xudng 4,8 pumol/l - néng
do MTX dugc danh gia 1a dgc tinh d6 1. Sau khi tang liéu
leucovorin va tiép tuc bu dich, klem hoa nudc tiéu, ndng do
MTX trong chu ky nay phai can dén 6 ngay dé dat ngudng
an toan. Néu nhu chi nhin vao noéng 46 MTX thoi diém 24 h
va danh gia rang toc d6 thai trir cia MTX tai chu ky nay dat
yéu cau va khong tiép tuc theo doi nong d6 MTX cac ngay
tlep theo, sé khong kip thoi nhan biét van d& cham thai trir
MTX dé c6 nhing diéu chinh phu hop.

Thuc trang gidi ciru bang leucovorin

Trong hon 30 ndm qua, giai ctru bang leucovorin 1a mot
nén tang cua diéu tri HDMTX. Leucovorin dic biét hiéu qua
trong viéc ngin ngtra suy tly, nhiém doc duong tiéu hoa va
nhiém doc than kinh trong qué trinh diéu trj v6i HDMTX.
Céc phac d6 hoa tri liéu c6 HDMTX ciing bao gdm cac
khuyén céo vé thoi diém bit dau giai ciru, lidu luong va thoi
gian dung leucovorin dé bao vé cac té bao binh thudng khoi
ton thuong. Vi leucovorin 1am v6 hi€u hoa tac dung cua
MTX, thoi gian giai ciru khong dugc bit dau qua sém boi
vi né sé& lam giam ca doc tinh ciing nhu hiéu qua chdng ung
thu cua MTX.

Tuy tung nghién ctru khac nhau ma giai ctu leucovorin
bt dau dugce s dung sau khi truyén MTX 24, 36 3én 42 h
v6i mire lidu co ban 1 25 mg hodc 10 mg/m? tiém tinh mach
mdi 6 gio cho dén khi mirc MTX huyét thanh <0,25 pmol/I
v6i phac d 24 h va <0,1 umol/l véi phac d6 4 h. C6 phac dd
khuyén céo nén tiép tuc _uong 25 mg leucovorin moi 6 gio
trong 2 ngay sau do. Liéu leucovorin c6 thé dwoc ting lén
tai 1000 mg/m? néu c6 dau hiéu thai trir cham MTX [4, 6-8].

Trong thuc hanh 1am sang tai Bénh vién K hién nay, 100%
chu ky HDMTX duoc thyc hién giai ciru bang leucovorin
vao 24 h ké tir khi truyén MTX. Do d6, tit ca 37 chu ky ding
HDMTX trong 24 h déu dwoc danh gia 1a khong tuan thu
quy trinh giai ctru bang leucovorin. Cac phac d6 HDMTX
24 h déu khuyén cdo bit dau giai ctru vao 42 h ké tir thoi
diém truyén HDMTX [6, 8]. Viéc tién hanh giai ctru som co
thé 12 yéu t6 anh huong dén hiéu qua diéu tri cua thude. Mirc
lidu co ban hay ding nhat 1a 25 mg mdi 6 h. Khi phan tich
ché do liéu leucovorin véi két qua dinh lugng MTX, chi ¢
33 chu ky (19,0%) tuan thi day du quy trinh giai ctru bang

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(7) 7.2020

leucovorin. Vi 141 chu ky (81,0%) khong tuén thu, van dé
ghi nhan nhiéu nhét 14 thoi diém giai va lidu giai ciru chua
phu hop. 45 chu ky dung giai ctru khi chua rd nong do MTX
hodc nong do chua vé ngudng an toan. Day la mot yéu tb
nguy co cao giy doc tinh cho bénh nhan, do tdc do thai trir
MTX khong phai luén tuyén tinh. Nhiéu truong hop trong
nghién ctru ghi nhan d¢ doc nong do MTX rat tot trong hai
ngay dau nhung sau d6 nong do di ngang, gy kéo dai thoi
gian giai ctru va nguy co doc tinh trén bénh nhan.

Nghién ctru budc dau cho thiy thuc trang sit dung
HDMTX trong thyc hanh 1am sang hién nay tai Bénh vién
K chua c6 sy thong nhét giita thyc hanh va quy trinh chuan
ciing nhu giita quy trinh ctia Bénh vién va cac hudng dan
thuc hanh khac. Thuc hanh gidm sat chua t6i wu lam tang
nguy co xuat hién doc tinh trén bénh nhan. Cin c6 cac
nghién ctru tiép tuc danh gia mdi lién quan gitra viéc khong
tuan thu khuyén cdo TDM va doc tinh gip phai trén bénh
nhan su dung HDMTX, tién toi hd tro phat trién quy trinh
hudng dan TDM chi tiét cho timg phac do ciia Bénh vién.
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Phat trién k§ thuat LAMP
phat hién san la gan 1on Fasciola spp.

Nguyén Thi Hong Ngoc", Nguyén Thi Hwong Binh', Nguyén Thu Hwong!, Nguyén Thi Thu Huyén',
Tran Van Hai?, Tran Thanh Dwong'

Wién Sot rét - Ky sinh tring - Con tring Trung wong (NIMPE)
2Vién Y hoc dw phong Quadn dji

Ngay nhén bai 27/5/2020; ngay chuyén phan bién 1/6/2020; ngay nhan phan bién 30/6/2020; ngay chip nhan dang 3/7/2020

Tém tit:

Sén la gan 16n (SLGL) Fasciola spp. ¢6 hai loai 1a Fasciola gtgantzca va Fasciola hepatica giy bénh chii yéu & dong
vat an c6 nhw trau, bo, ciru.. va cho ca ngudi. Theo To chu’c y té thé gidi (WHO), hién nay bénh lwu hanh é 75 quoc
gia va ving lanh thé trén toan cAu. WHO coi bénh nay la vén dé strc khée cin dugc quan tim trong chwong trinh sirc
khée cong df)ng va da duge nhiéu quéc gia xép vao vi tri quan trong trong chlén lwgee va chinh sach y té. Viéc phat
trién mot k¥ thuéat phat hién nhiém SLGL nhanh, chinh xac 1a rit quan trong va cin thiét. Trong nghién ctru nay, cac
tac gla da phat trién ky thuat LAMP (Loop-mediated isothermal amplification) dé phat hién SLGL Fasciola spp. tir
cic nén mau khic nhau nhu phian, mé... Ky thuat nay c6 vu diém I tinh dac hiéu cao, thoi gian phat hién nhanh va
str dung trang thiét bi don gian. Bd moi dwoc thiét ké dwa trén trinh tw gen ITS2. Phan vng dwong tinh dwoc quan

sat bing mit thuong, sir dung chit chi thi mau la xanh malachit (MG).

Tuwr khoa: Fasciola gigantica, Fasciola hepatica, Fasciola spp., gen ITS2, LAMP.

Chi s6 phén loai: 3.5

Pat van de

Bénh SLGL ¢ nguoi do Fasciola spp. gdy nén, theo
WHO, hién nay bénh luu hanh ¢ 75 qudc gia va ving lanh
thd trén toan cau. Cac khu vuc ¢ ty 1é nhiém SLGL cao la
cao nguyén Nam My, thung liing song Nile, luu vuc bién
Caspi, ciing nhu Pong A va Pong Nam A [1]. WHO coi
bénh SLGL 14 van d stic khoe can duoc quan tdm trong
chuong trinh sirc khoe cong déng va di duoc nhidu qudc gia
x&p vao vi tri quan trong trong chién lugc va chinh sach y
té. Mot sb dic diém dich t& cua SLGL ¢6 su khéac nhau gilia
cac qubc gia.

Viét Nam nidm trong vung nhiét doi, co diéu kién vé tu
nhién va xa hoi thuan lgi cho cac loai ky sinh trung nhu
SLGL, san 14 gan nhd, cac loai giun tron duong rudt... phat
trién, gay anh huong 16n t6i stc khoe ngudi dan. Tai Viét
Nam, SLGL da dugc ghi nhan la bénh lay tmyén tor dong
vat sang nguoi, phd bién nhat 1a loai £ gigantica. Theo bao
c4o cua Vién Sot rét - Ky sinh trung - Con trung Trung wong
(NIMPE), bénh nhan nhiém SLGL dugc phat hién trén
nhiéu tinh/thanh phd trong ca nudc. Bénh gip chii yéu ¢
nguoi trén 15 tudi va c6 chidu hudng gia ting trong nhiing
nim gan day: nam 2011 c6 khoang 10.407 ca bénh phan

*Tac gia lién hé: Email: ngocnimpe@gmail.com
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bd & 53 tinh/thanh phé trong ca nudc da dugc diéu tri; nim
2019, s6 bénh nhan SLGL duoc diéu trj tai NIMPE, Trung
tam Phong chong St rét - Ky sinh trung - Con tring Nghé
An, Trung tam Kiém soat bénh tat tinh thanh Hoa va Vién
S6t rét - Ky sinh tring - Con tring Quy Nhon 1a 12.309.

Viéc phat hién nhanh SLGL dé c¢6 bién phap phong
chéng hiéu qua 1a rit quan trong. Hién nay, cac ky thuat
xét nghiém SLGL chu yéu dya vao xét nghiém tryc tiép tim
trimg trong phan nhu phuong phap ling cin, phuong phap
Willis, hoic cac k§ thuat mién dich phat hién khang nguyén,
khang thé... [2-6]. Tuy nhién, k¥ thuat soi phan tim trimg
c6 do nhay thép (khoang 30-40%), do dac hiéu phu thude
nhiéu vao kinh nghiém cua ky thuat vién. Cac k¥ thuat mién
dich phat hién khang thé c6 do nhay cao hon nhung c6 hién
tuong am tinh gid.

Ky thuat PCR c6 do nhay, do dac hiéu cao nhung doi hoi
cac may moc trang thiét bi dit tién, kho ap dung tai thuc dia,
do d6 ky thuat ADN/ARN dang nhiét c6 do nhay, do dic
hiéu tuong duong PCR, khong doi hoi cac trang thiét bi dat
tién 1a hudng di dugc vu tién va dugc ing dung ngay cang
rong rai trén thé gidi.

K¥ thuét khuéch dai déng nhiét LAMP dugc nghién curu
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Abstract:

Fasciola spp. have two species, Fasciola gigantica
and Fasciola hepatica, which cause disease mainly in
herbivores such as buffaloes, cows, sheep, etc. and cause
disease in humans. According to the World Health
Organization (WHO), the disease is currently circulating
in 75 countries and territories around the globe. WHO
considers the disease a health issue that needs attention
in public health programs and has been ranked as an
important position in health strategy and policy by many
countries. Therefore, developing a fast and accurate
technique to detect Fasciola infection is very important
and necessary. In this study, the authors developed the
LAMP technique to detect Fasciola spp. from different
kinds of sample such as feces, tissue samples, etc. The
advantages of this method included high specificity,
fast detection time, and simple equipment use. Primer
set was designed for founding on ITS2 gene. A positive
reaction was visualised with the naked eye, using the
color indicator, malachite green.

Keywords: Fasciola gigantica, Fasciola hepatica, Fasciola
spp., ITS2 gene, LAMP.

Classification number: 3.5
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va phat trién boi Cong ty Eiken Chemical (Nhat Ban) va la
phuong phap nhan ban gen déng nhiét dang duoc img dung
nhiéu nhét. Thanh phan phan tng gdm c6 ADN khu6n, moi,
enzyme Bst DNA polymerase, hon hop phan tng duogc 1
& 65°C. Phuong phap nay c6 hiéu qua khuyéch dai cao,
khoang 10°-10' ban sao trong 15-60 phut [7, 8]. Uu diém
vuot trdi cua k¥ thuat nay l1a do nhay, do dac hiéu cao (tuong
duong v6i cac phuong phap PCR), ADN lam khuon khuéch
dai khong doi hoi do tinh sach cao, do do co thé sur dung céc
phuong phap tach chiét don gian, tiét kiém dugc kinh phi,
thoi gian. Két qua cua phan tmg LAMP c6 thé dugce quan
sat truc tiép bang mat thuong. Thoi gian xét nghiém nhanh
(khoang 60 phit), xét nghiém dong thoi nhidu mau. Trén
thé giGi ciing dd c6 nhitng nghién ctru vé ky thuat LAMP dé
phat hién SLGL tr mau phan ctia cac loai gia stc nhur trau,
bo, ctru... [9-12]. Tuy nhién ¢ Viét Nam chua c6 nghién ctru
nao dugc cong bd. Trong nghién ciru nay, ching t6i phat
trién va danh gia ky thuat LAMP cho viéc phat hién SLGL,
huéng t6i phat trién thanh bo kit ding cho chan doan nhanh
SLGL tir cac mau bénh pham.

Poi tuong va phuong phap nghién ciiu
Doi twong

- MAu chimg chuan: SLGL truéng thanh, trimg SLGL
truong thanh da dinh loai bang hinh thai va khang dinh
bang k¥ thuat PCR dugc luu gitr tai Khoa Ky sinh tring
cua NIMPE.

- Mau nghién ciru: mau duge thu thap tai phong kham
chuyén nganh ctia NIMPE, va thu thap tai hai tinh Binh
Pinh va Quang Nam.

- Hoa chat dung cho LAMP nhu Bst DNA polymerase
dugc mua cua Hang New England Biolabs, My. Kit tach
chiét ADN tir mau mo, miu phan cua Hang Qiagen, Pirc.
Céc trinh tu mdi thiét ké dugc dat téng hop ctua Hang IDT,
My.

Phuwong phap nghién ciru

Tach chiét ADN: ADN tong sé duoc tach chiét tir mau
mé va mau phan lang cin bang bo sinh pham QIAamp DNA
micro kit va QIAamp DNA stool mini kit cia Hang Qiagen
(Ptc) theo hudng dan cua nha san xuét.

Thiét ké bé moi LAMP: méi cho phan tmg LAMP duoc
thiét ké trén vung gen ITS2 st dung phdn mém chuyén
dung thiét ké mdi 1a phan mém Primer Explorer v.5 (https:/
primerexplorer.jp/e/). Panh gia hi¢u qua nhan ban va tinh
ddc hiéu ciia moi v6i tic nhan can nhan ban.
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Khdo sdt va téi wu héa phan tmg LAMP: cac thong sd
can dugc khao sat toi uvu hoa trong phan tng LAMP 12 ndng
d6 Mg*, nhiét d6 hoat dong cua bd mdi, thoi gian phan
tg, cht chi thi mau ding dé quan sat phat hién san pham
LAMP va d6 nhay (ngudng phat hién) ctiia hé moi thiét ké.
MgSO, dugc khao sit ¢ cac ndng do 4, 6 va 8 mM. Phan
ung LAMP dugc thuc hién ¢ dai nhiét do tur 60 dén 65°C,
sir dung chat chi thi mau MG véi cac nong d6 0,012, 0,008,
0,004 va 0,001%. Thoi gian thyc hién phan ung LAMP
duoc khao sat ¢ 40 va 60 phut. Tiéu chi danh gia Iya chon
cac thong s6 dya vao viéc quan sat san pham LAMP trén gel
agarose 2% va su chuyén mau dung dich trong cac dng mau
am va duong sau phan ung.

D0 nhay cia b mdi dugc xéac dinh b?mg cach thuc hién
phan tng LAMP véi nén méu 1a diy ndng do ADN pha
lodng béc 10 lién tiép tir plasmid tai t6 hop mang doan gen
ITS2 dic trung cia SLGL. Nong do ADN thap nhat ma tai
d6 c6 san pham khuéch dai sau phan tng LAMP chinh 1a
ngudng phat hién, hay dd nhay cta phan Gng.

Ket qua
Moi va thiét ké moi

Két qua bd moi thu duge c6 trinh ty duge trinh bay &
bang 1.

Bang 1. Trinh tw mdi LAMP thiét ké dé chan doan SLGL.

. Chidu  Nhigtdy Ty
T  Trinh ty mbi diimdi  néngchiy 1% 5dG 3dG
(bp) Tm ("C) GC
GGTTGGACTGATAACC
1 B 19 56,50 55 561 584
T6G
CAAGCCACGACTTTTT
2 B 18 55,96 50 585 428
GG
GCTCTTCATCGACACA
3 FP  CGAG-CTTTGACCATAC 4
GTACAACTCT
TGCTTTGAACATCGACA
4  BIP  TCTTGAAC-AGTTTATAA 44
GCCGACCCTC
5 LB TTAGCCTGTGGCCACGC 17 61,63 65 49 118

Thyc hién phan tng PCR sir dung cip moi F3 va B3
trong bd mdi LAMP véi nén mau ADN tach chiét tir SLGL,
san 14 gan nho, san 1a rudt nho va giun dau gai dé xac dinh
tinh ddc hiéu ciia bd moi. San pham PCR thu dugc bing
¢6 kich thudc 228 bp dbi v6i cac mau ADN tach chiét tir
SLGL, khéng c6 san pham khuéch dai & cic miu ADN tach
chiét tir cac loai giun san con lai (hinh 1).
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Hinh 1. San pham PCR st dung cidp méi F3-B3. Lan 1-4:
mau SLGL F. gigantica trwdng thanh; lan 5-8: mau SLGL F.
hepatica trwdng thanh; lan 9, 10: mau trirng SLGL F. gigantica;
lan 11, 12: mau trieng SLGL F. hepatica; lan 13: thang chuén
ADN 100 bp; lan 14: chirtng &m; lan 15: mau san la rudt nho;
lan 16: mAu san 14 gan nhé; lan 17: mau giun dau gai.

Khdo sdt va t6i wu héa phén irng LAMP
Nhiét d9 ctia phan tmg LAMP dugc tién hanh khao sat tir
60 dén 65,5°C. Két qua dién di san pham LAMP cho thay ¢

nhiét d 63°C san phém khuéch dai dat hiéu suit cao nhét
(hinh 2).

Hinh 2. San pham LAMP khao sét & dai nhiét do 60-65,5°C.

Khi khao sat nong do MgSO,, chiing toi tién hanh cac
phan ung & cung nhiét d6 63°C, thanh phan cac chat tham
gia phan tng 1a nhu nhau, chi khac biét vé ndng do Mg
(4, 6 va 8 mM). Két qua duoc danh gia thong qua dién di
san pham trén gel agarose 2% (hinh 3A, B), Mg?* & ndng
do 8 mM cho san phém LAMP véi hiéu suat khuéch dai
cao va 6n dinh.

123456 78M$9 10111213 1415 16

1 .2 .3 .4 .5

11

6.7 8 M

(A) (B)

Hinh 3. San phdm LAMP & néng dé khac nhau. (A) Nong do
4 mM (1an 1-8) va 6 mM (Ian 10-16); (B) Ndng do 8 mM.
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Khao sat thoi gian t6i thiéu thyc hién phan tng LAMP &
40 va 60 phut, cac thanh phan phan tmg: ADN khudn, mdi,
dém phan ung, ndng d6 Mg? 8 mM... va cac diéu kién
khac (diéu kién vé thiét bi...) giit nguyén va dong nhét,
chi thay ddi thoi gian thyc hién phan Gmg. Do mong mudn
giam thiéu thoi gian phan Gmg nén trong nghién ctru nay
chung t6i khong tién hanh thyc nghiém ¢ cac khoang thoi
gian dai hon 60 phut. Két qua cho thay thoi gian tdi thiéu dé
khuéch dai ADN trong phan tmg LAMP 1a 60 phut (hinh 4).

5 6 7 8 M 9 10 11 12 13 14 15 16

Hinh 4. San phdm LAMP sau thi gian phan (rng 40 va 60
phut. Lan 1-8: san phdm LAMP tir mau mé va tring SLGL sau
60 phut; 1an 9-16: san phdm LAMP t&» mau mé va trieng SLGL
sau 40 phut.

Khao sat Iwa chon néng do MG voi 4 néng do6 0,012,
0,008, 0,004 va 0,001%. Két qua cho thy, c6 su tuong
ddng 100% giita 3 nguoi quan sat va két luan ndng d6 MG
0,004% 13 nong do toi wu co thé phan biét dugc cac miu
duong tinh va am tinh (hinh 5).

0,012%

=

B
é’& 4

.
P

=

Hinh 5. Hinh anh mau cta cac éng sau phan ng. Ong 1-P,
2-N: mau dwong tinh, am tinh & ndng d6 MG 0,012%; 6ng 3-P,
4-N: mau dwong tinh, am tinh & néng d6 MG 0,008%; 6ng 5-P,
6-N: mau dwong tinh, am tinh & néng d6 MG 0,004%; éng 7-P,
8-N: mau dwong tinh, am tinh & n6ng dé MG 0,001%.

Dé x4c dinh ngudng phat hién cia ky thuat LAMP, chung
t6i thuc hién phan tng LAMP & diéu kién 63°C, nong do
Mg?* 8 mM trong 60 phut vi mau thém chuan c6 diy nong
d6 ADN tir 10 dén 10" ng/pl. Két qua cho thiy, ngudng
phat hién ctia bo moi dat 10°ng/pl (hinh 6).

TAP CHI

HOAHOC |/,
ONG NGHE ||t Nam 62(7) 7.2020

Hinh 6. Két qua khao sat ngwong phat hién caa b moi
LAMP. Ong 1: nér]g do ADN 10 ng/pl; c“)pg 2: nfgng do ADN
107 ng/pl; ong 3: nong do ADN 108 ng/pl; ong 4: nong do ADN
10°ng/ul; 6ng 5: nong d6 ADN 10-'°ng/ul; dng 6: ndng d6 ADN
10" ng/pl; 6ng 7: chirng &m 1; 6ng 8: chirng &m 2.
Thao luan

Mbi va thiét ké méi LAMP

50 trinh ty gen ITS2 cua 2 loai F. gigantica, F. hepatica
(mdi loai 25 trinh tu) trén ngan hang dit liéu NCBI (www.
ncbi.nlm.nih.gov) dd dugc tai vé va st dung phin mém
MEGA 7 véi tinh ning Clustal W dé sip giéng cac trinh
tw cta 2 loai nhdm tim ra ving bao ton ddc trung cho gidng
Fasciola. Két qua chung t6i thu dugc doan trinh tu bao ton
cho giéng Fasciola c6 kich thudc 461 bp. Vung trinh tu
nay dugc tai 1én phin mém truc tuyén Primer Explorer v.5
(Eiken, Nhat Ban) dé thiét ké va lua chon b mdi dua trén
mdt s tiéu chi sau: do dai doan khuéch dai dao dong quanh
khoang 200 bp, tinh bén viing & dau cac moi: dau 3’ ciia cac
méi F2/B2, F3/B3, LF/LB va dau 5° cua F1e/Blc dugc thiét
ké v6i nang lugng ty do AG<-4 kcal/mol. Thanh phan GC
trong moi chiém 40-65%...

Qua bang 1 cho thay, bo mdi thiét ké dap tmg du cac diéu
kién dé ra cia mot hé¢ moéi LAMP. Tinh dic higu ctia bd moi
duogc khao sat bang ca 1y thuyét va thuc nghiém. Dé khang
dinh san pham PCR khuéch dai bang bd moi dang 1a trinh
tir ctia gidng Fasciola spp., ching toi sir dung chuong trinh
Primer Blast trén NCBI dé kiém tra tinh dic hiéu cua cap
mdi F3-B3. Két qua thu duoc cho th?iy, moi bét cdp hoan
toan vai trinh ty ITS2 ciia SLGL dugc cong bd trén NCBI.
Pé danh gia kha niang hoat dong ciia bd mdi, phan tmg PCR
sir dung cap mdi F3-B3 da duoc thyc hién v6i mau ADN
cua SLGL, san la gan nho, giun dau gai, san 1a rudt nho.
Tir két qua dién di trén gel agarose 2% cho thdy, ching
duong c6 vach san pham véi kich thuéc nhu du kién (228
bp), khong xuét hién bang phu va nhiét d¢ bién tinh dung
thiét ké. Chimg am khong c6 san pham khuéch dai. Khong
o su bat cap chéo cua cip moi vé6i cac loai khac, chung to
mdi hoat dong tdt, thé hién tinh ddc hiéu ciia hé moi thiét ké.
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Nhiét dp cua phan irng LAMP

Nhiét do gén moi (T) la yéu t6 quan trong hang dau,
quyét dinh tinh chinh xac ciing nhu hidu qua khuéch dai ciia
k¥ thuat PCR va céac k¥ thuat khac dugc phat trién tir PCR.
Mot dac trung cua LAMP la khuéch dai ADN hiéu qua
trong didu kién dang nhiét, trong d6 nhiét d6 phi hop cho
phén mg c6 thé dao dong tir 50 dén 68°C. Trén co s nay,
chung toi da tién hanh khao sat nhiét do trong khoang 60-
65°C. Két qua dién di san pham LAMP cho thiy, ¢ nhiét
d06 63°C san phém khuéch dai dat hiéu suit cao nhét. Nhiét
d6 63°C dugc danh gia la tao diéu kién G mdi va tang cuong
kha ning chiu dung cic chat (rc ché thuong duoc tim thiy
trong cac mau chan doan bénh. Pay ciing 14 nhiét do phu
hop nhat cho hoat tinh xtc tic clia enzyme trong vi khuan
so v&i Bacillus tu nhién.

Néng dj MgSO,

Nong d6 MgSO, anh huéng dén hiéu qua va tinh dac
hiéu cua phan tng PCR. Trong dung dich dém quan trong
nhat 13 ion Mg?*1am ting nhiét d6 nong chay (Tm-melting
temperature) cia ADN mach d6i, tao ra phirc chit tan voi
dNTPs dé hinh thanh co chat ma enzym polymerase c6 thé
nhén ra, diéu nay rat can thiét cho qué trinh lién két cua
cic dNTPs. Trong phan tmg LAMP, nong d6 MgSO , thich
hop thuong nam trong khoang 4 dén 10 mM. Sau khao sat,
chung t6i nhéan thiy ring, MgSO 0 ndng d6 4 mM khong c6
san pham khuéch dai, MgSO 0 ndéng 6 mM cho san phdm
khong 6n dinh, hidu suat khong cao, MgSO, & nong d6 8
mM cho san phém LAMP véi hiéu suat khuéch dai cao
va 6n dinh. Do vay, chung t6i chon MgSO, 6 8 mM 1a
nong do toi wu cho phan irng LAMP.

Chit chi thi mau sie dung dé doc két quia LAMP

C6 nhiéu nghién ctru da chimg minh k¥ thuat LAMP 13
moét ky thuat c6 do dac hiéu cao, do nhay, thoi gian phan
g ngén va cho phép phat hién san phdm khuéch dai tryc
quan don gian bang cach quan sat do duc, bang thuéc nhuom
huynh quang hodc thudc nhudm chi thi pH. Mdi cach thirc
lai ¢6 nhiing vu va nhugc diém riéng. Mac du d§ duc do
két tia tring (magie pyrophosphate) dugc tao ra sau phan
mg LAMP ¢6 thé phat hién bang mat thuong, nhung né co
d6 chum ngén (khoang 5-10 gidy) sau khi lay mau ra khoi
may u nhiét. Do vdy, cich phat hién nay c6 thé cin mot
may do do duc thoi gian thuc dé c6 két luan chinh xac hon.
Str dung cac thudc nhuém huynh quang nhu calcein hoic
SYBR Green I ¢6 gia thanh cao va can c6 mot hé théng dén
UV & doc két qua. Hon nita, calcein c6 thé két hop véi ion
Mg?* gy trc ché hoat dong ADN polymerase va lam giam
d6 nhay chung ctia xét nghiém. Viéc b sung SYBR Green I

TAP CHI

HOA HOC |,
ONG NGHE I} Nam 62(7) 7.2020

Khoa hoc Y - Duoc n—

sau phan tng c6 thé 1am tang kha ning tap nhidm ADN, dan
dén sai 1éch két qua. Chat chi thi mau pH Hydroxy Naphthol
Blue (HNB) di duoc nhiéu nghién ctru sir dung dé phat hién
san pham ciia LAMP, tuy nhién su khac biét giita mau &
nhirg mau duong tinh 1a mau xanh lam va tim tuong (mg
& miu am tinh 14 chua rd rang. Gan day, cht chi thi mau
MG da dugc st dung thanh cong nhu 1a mét chét chi thi
nhay v6i pH dé phat hién cac san phdm LAMP. Sy thay doi
mau sic cua MG (dang cation) phu thudc vao pH ciia dung
dich (pH<2: vang, pH=3-9: xanh lam, pH>10: khong mau).
Budc song hip thu cho MG 14 621 nm. Trong xét nghiém
LAMP-MG, cac mau dwong tinh va am tinh dé dang dugc
phan biét bang mat thuong 1a mau xanh nhat va khong mau,
twong ung [13].

Viéc bo sung MG vao dém LAMP trudc khi tién hanh
phan tmg khong anh huong dén hoat dong cta Bst DNA
polymerase, dong thoi loai bo nguy co tap nhiém giita cac
mau. Uu diém cua xét nghiém LAMP-MG c6 thé cai thién
va khic phuc nhitng han ché tir cic phat hién LAMP khac
nhu da dé cép o trén. Do vy trong nghién ctru nay, chung toi
Iira chon MG 1am chét chi thi mau dé doc két qua sau phan
ung LAMP. Céc néng do MG duoc khao sat1a 0,012, 0,008,
0,004 va 0,001%. Két qua cho thdy, c6 sy trong dong 100%
gilta 3 nguoi quan sat va két luan ndng d6 MG 0,004% la
ndng do t6i uu co thé phan biét duge cac mau duong tinh va
am tinh. Nong d6 MG cao hon dan dén su gia ting duong
tinh gia, nong do MG thap s& khong thé phan biét duoc mau
4m va mau duong. Mau xanh lam & cac dng mau dwong tinh
sau phan tng van con nguyén mau cho dén téi da 6 tuan, &
diéu kién nhiét d6 phong. Thoi gian sau 6 tuan khong duoc
khdo sat ¢ nghién ctru nay.

Nguwdng phat hién cua ky thudt LAMP

Trong nghién ctru nay, ngudng phat hién cua ky thuat
LAMP la 10 ng/phan ng, twong duwong véi 0,294 ban sao/
phan mg. Ngoai ra, chung t6i ciing tién hanh thir nghiém
ngudng phét hién ciia ki thuat LAMP v&i bo moi tu thiét ké
trén diy ndng d6 pha lodng ADN tdng s6, tach chiét tir mau
mo SLGL trudng thanh. Két qua cho thay ngudng phat hién
dat 10 ng. Ngudng phat hién nay tuwong duong, thim chi
t6t hon so voi cac nghién ctru khac ciia cac tac gia trén thé
gidi v6i ngudng phat hién tir 10°[12] dén 10 ng [10]. Dong
thoi, k§ thuat LAMP ciing cho két qua t6t voi kha nang phat
hién & ngudng rét thap khi tién hanh trén cac mau gia dinh
(b6 sung 5 trimg SLGL/200 mg phan) va trén cac mau lam
sang thu dugc tir bénh nhan tai phong kham chuyén nganh
ctia NIMPE (vi mat do trimg 1a 1 trimg/200 mg méu ling
can).

2]
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Két luan

B6 moi thiét ké trong nghién cuu hoat dong tdt, co tinh
dic hiéu cao véi SLGL Fasciola spp., khong c6 su bét cap
chéo voi cac loai san khac. Két qua t6i wu cia phan ung
LAMP chan doan SLGL dugc tom tit nhu sau:

Cic yéu tb Pidu kién t6i wu

Nbng do Mg?* 8 mM

Nhiét d6 phan Gmg 63°C

Thoi gian phan tng 60 phut

Chit chi thi mau MG 0,004%
Ngudng phat hi¢n 10 ng/ul ADN

San pham LAMP c6 thé quan sat bang mét thuong sau
khi b6 sung chét chi thi mau MG. Véi phuong phap nhan
biét nay cho phép phuong phap LAMP d& dang duoc trién
khai ngoai thuc dia tai cac co s¢ y té. Ngudng phat hién cta
k¥ thuat LAMP trong nghién ctru nay la 10° ng/ul ADN,
tuong duong vaoi 0,294 ban sao/phan ung.
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Nghién ctru ing dung ky thuat LAMP phat hién
nhanh vi khuan E. coli gay bénh tieu chay ¢ nguoi
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Tém tit:

Hién nay, c6 rit nhiéu phwong phap khac nhau dé phat hién vi sinh vat giy bénh, bao gdm ca nhirng phwong phap
truyén théng va phwong phip phin tir hién dai. Tuy nhién, trong chin doan tiéu chiy do vi khuin Esherichia
coli, cac phwong phap phan lap trén mdi truong chon loc, thir cac tinh chit sinh, héa giap phat hién vi khuin
E. coli nhung khong thé phin biét giira cac vi khuin E. coli hdi sinh cw trii binh thuong & dwong rudt véi cac vi
khuin E. coli mang gen ddc luc gy bénh. Bai bio nay dé cap dén phwong phap LAMP (Loop-mediated isothermal
amplification) khuéch dai DNA véi d§ dic hiéu va d§ nhay cao dwoc ing dung dé phat hi¢n nhanh vi khuén E. coli
& gi6i han phat hién 1a 15 pg, cao gip hon 100 1in so v6i phwong phap PCR. Mét bd 4 cip mdi dic hiéu dwoc thiét
ké dé khuéch dai doan gen eae 12 mdt trong nhirng gen doc lwe ciia vi khuin E. coli ¢6 kich thuéc 288 bp trong DNA
genome vi khuin va véi sw ¢é6 mit chét chi thi kim loai calcein (CsﬂHzaN 0,,). Phén l.rng dlen ra ¢ diéu kién dang
nhiét 60°C trong khoang 30 dén 60 phit, san phidm phin Gng 1a cic bing DNA phén b gidng nhur dang bac thang
véi kich thuée thap nhit 1a bang co s6 288 bp khi dién di trén gel agarose. Két qua phan Gng cé thé dwgce quan sat
bang mit thuwong do su thay d6i mau cia dung dich phan @ng tir mau cam (am tinh) sang mau xanh huynh quang
(dwong tinh). Do dé day 1a myt ky thuit nhay va dac hiéu, cé6 kha nang phat hién nhanh, chinh xac vi khuan E. coli
gay bénh c6 mang gen doc td eae. Phwong phap phat hién nay mé ra tiém ning @wng dung trong nghién ctru co' ban
vé y hoc va duge pham, vé€ sinh moi trwomng, xét nghiém diém chim séc..

Tir khéa: calcein, chi thi kim loai, E. coli, LAMP, PCR, tiéu chay.
Chi s6 phdn logi: 3.5

Dat van de Tac nhan chinh gdy bénh la vi khuin E. coli, trong
d6 c6 nhiéu nhom gay bénh khic nhau nhu STEC (shiga
toxin producing E. coli), ETEC (enterotoxigenic E. coli),
EPEC (enteropathogenic E. coli), EIEC (enteroinvasive
E. coli), EHEC (enterohemorrhagic E. coli), EaggEC
(enteroaggregative E. coli) va DAEC (diffusely adherent E.
coli) [4]. Vi khuan thudng mang cac gen doc luc khac nhau
nhu aggR (EAEC) ipaH (EIEC), elt va est (ETEC) glup
chung c6 thé bam vao niém mac rudt, g1a1 phong yéu t6 tan
em/ndm. Tai Viét Nam, mot sé nghién ctru cho biét, s 1an My hogc doc 6 rugt. Tuy nhién, trong sé céc gen doc luc d6
bi tiéu chdy trong mot nim di v6i mot tré 1a 2,2 1an. Pay ~ gen eae (E. coli attaching and effacing) ma hoa cho protein
14 bénh ding thr hai vé ty 18 tir vong & tré dudi 5 tudi (sau  timin duge xem 1a gen pho bién co mat trong hau hét cac
bénh nhidm khuén dudng ho hép), trong d6 hon 80% s6 ca  nhom EPEC, EHEC nhung khong ¢6 mdt ¢ cac vi khuan
tir vong & tré tir 0-2 tudi [1, 2]. Nguyén nhan chinh gay tir ~ £. coli thugc h¢ vi khuan duong rugt thong thuong [5]. Co
vong khi bj tiéu chay 1a do mat nudc va dién giai, tiép theo  rat nhicu phuong phéap khac nhau d¢ phat hién sy c6 mat
1a suy dinh dudng. Suy dinh dudng va tidu chay tao thanh  cua gen eae nhu PCR, real time PCR hodc microarray...,
mot vong xodn bénh 1y: tidu chay din dén suy dinh dudng tuy nhién két qua ctia cac phuong phap nay thuong bi phyu
va khi tré bi suy dinh dudng lai c6 nguy co bj tiéu chay cao  thudc vao k¥ thuat, thao tac tién hanh va s dung cac thiét
hon [3]. bi dat tién.

Tiéu chay 12 bénh c6 thé gip ¢ moi lira tudi, & ngudi 16n
bénh thub’ng it nguy hiém dén tinh mang nhung giy anh
huong 16n dén sirc khoe, kha niang lao dong va sinh hoat cta
nguoi bénh. Tiéu chay rat nguy hiém d6i voi tré em dudi 5
tudi, dic biét 1a ¢ tré tir 0 dén 2 tudi. Theo thong ké cua TH
chirc Y té thé gidi, ty 1¢ mic tiéu chay trung binh & tré em
dudi 5tudi 1a trén 3 lan/tré em/nam. Tuy nhién, & mot sb
nude dang phat trién, con s ndy co thé cao ti 12 lan/tré

“Tac gia lién hé: Email: huyentran0150@gmail.com
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Abstract:

Nowadays, many techniques are used for detecting
pathogenic  agents, including both traditional
methods and modern molecular techniques. However,
pathogenic Escherichia coli are not distinguishable from
other common strains due to their appearance on culture
plates or by the results of the usual biochemical tests. In
this study, a new method called LAMP (Loop-mediated
isothermal amplification) was applied to amplify DNA
with high specificity and sensitivity at the detection limit
of 15 pg, which was over 100 times higher than that of
the PCR method. Four specific primers were designed to
amplify the eae gene frogment - one of the toxic genes of
E. coli with the length of 288 bp. Calcein (C,H,N,O,.) is
a fluorescent metal indicator for Magnesium detection. In
this case, Calcein was initially quenched by manganese,
then it emitted a yellowish-green fluorescence. In eae
LAMP reaction, a large amount of DNA was synthesized,
yielding a large pyrophosphate ion by-product. LAMP-
generated pyrophosphate preferentially precipitated
manganese, resulting in a complex and visible calcein-
magnesium as bright green fluorescence. So a positive
reaction was observed by a colour change from orange
to green with the naked eyes after completion at 60°C
for at least 30 min or under UV light detection. As the
signal recognition is highly sensitive, this system enables
visual discrimination of results without costly specialized
equipment. This detection method reveals a great
potential in basic research on medicine and pharmacy,
environmental hygiene, point-of-care testing etc.

Keywords: calcein, dissoheal, E. coli, LAMP, metal
indicator, PCR.

Classification number: 3.5
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Nam 2000, Notomi va cong su da phat trién mot ky
thuat méi khuéch dai DNA trén co sé nguyén 1y khuéch dai
cua PCR nhung c6 do dac hiéu va do nhay cao g?ip nhiéu
lan so v&i PCR, qua trinh khuéch dai DNA dién ra ¢ diéu
kién dang nhiét nén khong can phai sir dung cac may moc
hién dai [6]. Hién nay, LAMP dugc xem la mét phuong
phép pho bién sir dung trong chan doan nhanh cic tic nhan
virut, vi khudn va ndm. V&i mong mudn tim ra mot phuong
phép chan doan nhanh nhung van dam bao do chinh xac, c6
thé tién hanh bang cac thiét bi don gian, dé dang ap dung
rong rii tai tuyén y t& co sé nhdm gop phan nang cao hiéu
qua trong phong chéng, kiém soat va diéu trj vi khudn E.
coli gay ti€u chay ¢ nguoi, ching t6i da Iya chon ky thuat
LAMP dé phat hién gen doc t6 eae gay tiéu chay.

Gen eae ma hoa cho protein intimin c6 trong lugng phan
tir1a 94-97 kDa la yéu t6 doc luc cua EPEC can thiét cho viéc
tao ton thuong mo hoc niém mac rudt. Gen eae hién dién ¢ tat
ca cac chung EPEC, EHEC nhung khong c6 ¢ nhiing dong vi
khuan E. coli thudc hé vi khuin dudng rudt thong thuong [2].
Day duoc xem la mot trong nhimg chi thi phan tir dé phat hién
ra céc vi khuan E. coli giy tiéu chay ¢ nguoi.

Vat liéu va phuong phap nghién cifu
Vit li¢u
- 25 mau vi khuan duoc phén 14p tir mau phan cta bénh

nhan ti€u chdy do Khoa Vi sinh, Bénh vién Trung wong Thai
Nguyén cung cap.

- Céc chung vi khuan YTN1, YTN2 1a cac vi khuan E.
coli khong gay bénh duoc cung cp béi Bo mon Vi sinh,
Truong Pai hoc Y dugc Thai Nguyén.

- Mbi nhan gen (5-3°): mdi nhan gen eae
bang ky thuat PCR ky hidu SKI/SK2 (mdi xudi
CCCGAATTCGGCACAAGCATAAGC; mdi  nguoc
CCCGGATCCGTCTCGCCAGTATTCG) cua vi khuan E.
coli thiét ké bang phan mém Primer 3.

Moi nhan gen eqe bang ky thuat LAMP: F3
(CGACGATTTGGTCGTTGAA);B3(TGTCATCGGT
CATGTTGC);FIB(CAAAATGATCTGCTGACCAGGC
TTTTTAAGCATTTATACAGTTCTGAAAGC);BIP(AC
AGTGCACTACCACTTTTAGGTTTTTCATTTTAGTC
AGTTTATTCGTGTGA) dugc thiét ké bang phin mém
PrimerExplorer V4.

Phuong phap

Téch chiét DNA hé gen ciia vi khudn: vi khuan sau khi
dugc nuoi trong moi truong LB & 28°C trong 18 gio, thu
sinh khéi. Chuyén 1,5 ml dich nuéi cdy vao dng eppendoft
va ly tim & 5000 vong/phut trong 7 phit, thu t& bao. Té bao
duogc hoa tan trong 0,5 ml dém TE (10 mM Tris-HCI, 1 mM



EDTA, pH 8), ly tam thu té bao [5]. B6 sung 0,5 ml TE, 3
ul RNAse, 2 ul lysozyme, tron déu va dé & nhiét d6 phong
trong 30 phut. Thém 30 pl SDS 10%, 3 pl proteinase K tron
déu, 1 6 37°C trong 60 phut. B sung 180 pl 5 M NaCl, 0 ¢
65°C trong 10 phut, ly tdm thu dich ndi ¢ trén. Chiét DNA
hai 1an bang hdn hop Phenol: Choloroform: Isoamyl alcohol
(25:24:1), ly tam thu pha trén. DNA genome dugc tia trong
cdn 70% & -20°C trong 30 phut. Ly tim thu tia va lam kho,
sau d6 bo sung 40 pl TE dé hoa tan DNA genome. Dién
di kiém tra san phdm DNA genome sau tach chiét trén gel
0,8% agarose.

Phan iing PCR: dé c6 thé khuéch dai doan gen eae bang
ky thuat PCR, chting t6i da thict ké cap moi dya trén trinh ty
doan gen eae trén genome cua vi khuan E. coli.

Thanh phan phan ng PCR (25 pl): 10x Taq polymerase
buffer (Fermentas), 1,5 mM MgCl,, 2,5 mM dNTP, 100 uM
mdi xudi, 100 pM mdi nguoc, 0,5 IU Taq polymerase, 50 ng
DNA, dH,O cho dén 25 pl.

Chu trinh nhiét: (1) Bién tinh DNA ¢ nhiét do 94°C
trong 4 phut. (2) Khuéch dai gen eae trong 30 chu ky, mdi
chu ky gdm 3 budc. Budce 1: bién tinh soi khuén DNA &
94°C trong 30 gidy. Budc 2: mdi bit cip bd sung v6i doan
gen twong dong trén soi khuon & 45°C trong 40 gidy. Budc
3: téng hop kéo dai chudi ¢ 72°C trong 1 phut 50 giy. (3)
Phan tng két thic ¢ 72°C trong 5 phut 30 gidy dé tao soi
DNA hoan chinh va i mau ¢ 22°C.

Phan 1ing LAMP: LAMP 1 phan (g ty tong hop DNA
vong khi ¢6 mit cia Bst DNA polymerase & didu kién ding
nhiét. Phuong phap nay sir dung 2 cip mdi khac nhau, vi thé
san pham khuéch dai rat dic hiéu. Phan tng c6 toc do nhanh,
dién ra trong khoang thoi gian ngan, chi tir 30-60 phut.

Thanh phan dém LAMP 1X gém (200 mM Tris HCI, pH
8,8, 100 mM KCl, 100 mM (NH,),SO,, 1% Triton 100X, 25
mM MnCl,). Thanh phéan phan tmg (25ul): 5 M Betatin, 1X
buffer LAMP, 25 mM dNTPs, 25 mM MgSO,, 2 uM B3 va
F3, 20 uM BIP va FIP, 8 U/ul Bst polymearas, 50 ng DNA
va dH,0 dén thé tich cudi cung. Chu trinh nhiét nhu sau:
64°C trong 60 phut, 80°C trong 10 phut va két thiic ¢ 22°C. San
phdm LAMP dugc quan sat bang dién di trén gel agarose 2%
hodc bang mét thudng khi ¢6 bd sung chi thi kim loai calcein
trude phan tmg. Hon hop calcein va Mn?* duge thém vao
trude phan tg. Do sy ¢6 mat ctiia ion Mn*, calcein lién két
véi Mn?* khong phat quang, dung dich ¢6 mau da cam. Khi
phan tng khuéch dai DNA xay ra v6i sy c6 mit cia DNA
dich, san pham phu 14 ion P O,* dugc tao thanh s& két hop
véi ion Mg tao thanh mudi Mg2P207, sau d6 ion Mn?* day
Mg khéi mudi dé tao thanh mudi Mn,P,O, va gidi phong
ion Mg*". Mg*" tu do trong dung dich s& ket th véi calcein
tao ra phtrc hop calcein-Mg phat quang [7].
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Xdc dinh dj ddc hiéu cua phan irng LAMP

Dé xac dinh d6 dic hidu cua phéan tmg LAMP véi cac cédp
moi nhan biét gen eae cia vi khuin E. coli giy tiéu chay,
chung t6i sir dung cac vi khuan YTN1, YTN2 la nhiing vi
khuan E. coli khong gy bénh dugc cung cip boi Bo mon Vi
sinh, Truong Pai hoc Y dugc Thai Nguyén, genome dugc
tach chiét theo phuong phap giéng nhu cac mau bénh pham
da trinh bay & trén dé str dung lam ddi chimg 4m trong phan
ung LAMP.

Xdc dinh dj nhay cia phan ivng LAMP

Nong d6 DNA ban dau dugc xic dinh biang may
nanodrop, sau dé tién hanh pha lodng theo co s6 10 dén
khi dat cac nong d6 pha lodng DNA mong mudn. Xac dinh
ngudng nong @6 DNA ma phan tmg van dién ra.

Két qua va thao luan
Tdch DNA h¢ gen ciia vi khuin

V6i muc dich phat hién vi khuan E. coli bang phuong
phép phan tu, st dung k¥ thuat PCR x4c dinh su c6 mit cua
gen eae trong cic chung vi khuan nghién ctru, trén co s d6
thiét lap phan ung LAMP dé phat hién gen nay. DNA cta 25
mau vi khuan nghlen ctru dugce tach chiét theo phuong phap
da mo ta ¢ trén. Két qua tach chiét DNA hé gen dugc kiém
tra bang dién di trén gel agarose 0,8% nhu hinh 1 cho thiy,
cac bang DNA thu dugc sang, 13, khong bi dut gay va hoan
toan sach. Chat luong DNA du tiéu chuan dé 1am khuon
nhan cic gen mong mudn bang PCR va LAMP (hinh 1).

M E1 E2 E4

Hinh 1. San phdm DNA hé gen tach chiét tir cac ching vi
khuén E. coli dwoc dién di trén gel agarose 0,8%. M: thang
DNA chuan 1 kb; E1, E2, E4 la cac ching E. coli dai dién.

Phit hién gen eae ciia cdc chiing vi khudn E. coli bang
ky thugt PCR

Dé xéc dinh su c6 mit cua gen eae, 25 mau DNA cua vi
khuén E. coli dugc sir dung lam khudn chay phan tng PCR
voi cap mdi SK1/SK2 duge thiét ké dic hiéu dua trén trinh
tir gen eae, theo chu trinh nhiét dugc mé ta & phan phuong
phap. San pham sau phan tmg dugc kiém tra bang dién di
trén gel agarose (hinh 2).

San phdm sau dién di cho két qua 13 ching E1, E2, E3,
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E6, E8, E10, E11, E13, E16, E18, E20, E23 va E24 duong
tinh v6i gen eae, thé hién cac bang DNA sang, kich thudc
khoang 876 bp, phu hop véi nhiing tinh toan 1y thuyét.
Nhitng chung con lai c6 két qua am tinh v6i gen eae, khong
thdy xuat hién bang DNA trén san pham dién di.

M-1 23456789

M- 101112131415161718

1kb

0.5 kb~

Hinh 2. Két qua dién di san pham PCR gen eae 25 chiing
vi khudn E. coli. M: thang DNA chun, (-) mau déi chérng am,
1-25 twong &ng v&i 25 mau vi khuan ky hiéu E1-E25.

Nhu vay bang phan tmg PCR, véi DNA cua 25 ching vi
khuan E. coli nghién ctru va cip moi SK1/SK2 da phat hién
dugc 13 trén tong s6 25 mau vi khuan E. coli duong tinh
véi gen eae, chiém ty 1¢ 52%. Két qua nay twong dong véi
nghién curu ciia Svenungsson va cs (2000) khi nghién ctru tiéu
chay do vi khuan E. coli & ngudi truong thanh ciing cho két qua
ty 1¢ phat hién gen eae 1a 56% [8]. Sehand va Layla (2010)
Vi ty 1é phat hién gen eae 63,1% trong mau phan tiéu chay
[9]. Két qua ty 1& vi khuan E. coli mang gen eae cia chung
t6i cao hon so véi mot sé tac gia di cong bd trude do. Nam
2003, Nguyén Vii Trung va cs di dung k¥ thuat Multiplex
PCR phat hién ty 1& vi khuan E. coli mang gen eae & tré em
tiéu chay tai Ha N¢i chi 1a 3% [3]. Ciing dung phuong phap
Multiplex PCR, Bii va cs (2005) da phat hién gen eae trong
vi khuén E. coli gay tiéu chay véi ty 18 1a 7% [10]. Hoang
Thi Bich Ngoc (2017) phat hién gen eae trén E. coli gay
tiéu chay tai Ha Noi 14 4,2% [11]. Nhu vdy, c6 thé thiy su
khac nhau vé ty 16 mang gen eae cta vi khuan E. coli giira
cac nghién ciru ciia cac tac gia tai Viét Nam va trén thé gidi.
Sy khac nhau nay c6 thé dén tir nhiéu nguyén nhan nhu:
dbi twong nghién ctru ciia mdi nhom nghién ciru thude cac
vung dich té khac nhau, hay sy khac nhau & cac nhém tudi
nghién ciru. Ngoai ra trong nghién ctru ciia chung toi, voi sd
luong chi 25 mau nén khong du dé dai dién cho ty 16 mang
gen nay cua vi khuan E. coli trong phan cta bénh nhan tiéu
chay tai Viét Nam.

Phdt hién gen eae ciia cdc chiing E. coli bang ky thudt
LAMP

Phan ung LAMP dugc thuc hién véi cac cip mdi duoc
thiét ké trén trinh tu gen eae. Lya chon ng?lu nhién 5 mau
duong tinh va 1 miu am tinh véi phan ung PCR, 2 mau
YTNI1, YTN2 la céc ching vi khuan E. coli khong giy bénh
dugc cung cip boi Truong Pai hoc Y dwoc Thai Nguyén
lam dbi chimg, véi cac thanh phan phan tmg va chu ky nhiét
nhu mé ta & trén. San phdm phan tng dugc phan tich trén
gel agarose 2% cho két qua dugc trinh bay & hinh 3.
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El E2 E10 E11 E20 E4 YTN1 YTN2 M -

E1 E2 E10 E11 E20 E4 YTNI YTN2

(A) (B)

Hinh 3. San pham khuéch dai gen eae bing PCR (A) va
LAMP (B). M: thang DNA chuén; (-): déi chirng am; E1, E2,
E10, E11, E20 va E4: ching vi khudn kiém tra; YTN1, YTN2:
chaing déi chirng khéng gay bénh.

Tir két qua trén cho thay: cic chung E1, E2, E10, E11 va
E20 cho két qua duong tinh véi phuong phap PCR (876 bp)
trén hinh 3A va LAMP (228 bp) trén hinh 3B. Hinh anh trén
bang dién di hoan toan giéng voi mo ta ciia Notomi va cs
(2000) [6]. San pham phan g LAMP xuét hién cic bing
dang bac thang bat dau tir bang co 80 ¢o6 kich thude 1a 228
bp do san pham DNA duoc khuéch dai v6i nhidu kich thude
khac nhau. O giéng 2 1a miu dbi chimg 4m khong bd sung
DNA, 3 giéng cubi la chung E4, YTNI va YTN2 déu cho
két qua 4m tinh, khong xuét hién dai bang trén gel agarose
sau dién di ching t6 bo mdi LAMP 14 hoan toan dic hiéu dé
phat hién ra cac chung E. coli mang gen doc t6 eae. Thém
vao do, phan img LAMP sur dung enzym Bst polymerase c6
hoat tinh tw tach chudi nén c6 thé khuéch dai gen eae O diéu
kién dang nhiét khac voi phuong phap PCR can mét chu
trinh bién thién nhiét nén s& md ra huéng ung dung rong
hon so v6i phuong phap PCR.

Gioi han phat hién gen eae ciia phdn wvng LAMP

LAMP dugc dé cap 1a mot phwong phap cuc nhay, giéi
han phat hién cua phan tng LAMP ¢ ngudng picrogram
(pg) hoic fetogram (fg). Trong nghién ctru nay, dé xac dinh
gii han phat hién ctia phan tmg LAMP trong viéc khuéch
dai gen eae cua vi khuan E. coli, DNA genome dugc pha
loding theo co sé 10 voi cac ndng do 10°, 10, 102, 107...
Nong d6 DNA genome ban dau duoc xac dinh théng qua do
bing may nanodrop 14 15 ng/ul. Céc thi nghiém dugc tién
hanh v6i DNA khuon ban dau 14 15 ng/ul, sau d6 giam dan
ndng do theo cip s6 10 tir 15 ng/ul dén 15 fg/ul. Tién hanh
song song voi phuong phap PCR dé so sanh d6 nhay cua 2
phuong phap trong cing mot ndng dd DNA. Két qua duoc
trinh bay ¢ bang 1.

Bang 1. Gi¢i han phat hién ciia PCR va LAMP.

Ham lwgng ADN

Phwong

phip I5ng L5ng 0I5ng 15pg L5pg 0I5pg I5fg
PCR + + +

LAMP + + + + +

(+): dwong tinh, (-): @m tinh.

32



Két qua bang 1 cho thiy: cing vdi ndng d6 DNA khuon
nhu nhau va tién hanh so sanh d6 nhay phan tmg LAMP
va PCR cung khuéch dai gen eae, glorl han phat hién cta
phuong phap LAMP cao hon rat nhiéu so v6i phuong phap
PCR. Giéi han phat hién gen eae bang phuong phap PCR
su dung cap moi SK1/SK2 ¢6 thé phat hién dugc & muc do
pha loang 1073, twong mg v6i nong do DNA 1a 0,15 ng/ul
(dudng chay s6 3) nhung vach dién di twong d6i mo. Trong
khi d6, néu str dung phuong phap LAMP c6 thé phat hién
dugc ¢ do pha lodng rat cao (10°), twong tmg véi 1,5 pg/ul
(duong chay sb 5), cao gap hon 100 lan so véi phuong phap
PCR (hinh 4).

1kb

0,5 kb- 0,5 kb.

@A) (B)
Hinh 4. Gi¢i han phat hién (A): phan rng PCR, (B): phan
trng LAMP. M(A): thang DNA chuén 1 kb; M(B): thang DNA
chuén 100 bp; (-): dbi chirng am; 1: 15 ng/ul, 2: 1,5 ng/ul, 3:
0,15 ng/ul, 4: 15 pg/ul, 5: 1,5 pg/ul, 6: 0,15 pg/ul, 7: 15 fg/pl.

Nhu vay bang phuong phiap LAMP véi cac cip moi
duoc thiét ké dac hiéu cho gen eae, chung toi da phat hién
thanh cong gen eae & nong do rat thap 1a 1,5 pg/ul. Két
qua nay tuong dong vi mot sb nghién ctiru di cong bd cua
céc tac gia khac khi sir dung phuong phap LAMP dé phat
hién cac gen dich. Kuboki va cs (2003) khi nghién ctiu don
bao trypanosome gy bénh ngi ¢ ngudi va gia suc st dung
phuong phap LAMP da phat hién thanh cong T. brucei PFR
A & giéi han nong d6 1 pg tong DNA, trong khi giéi han
phat hién bang PCR 1a 100 pg [12]. Ciing dung phwong phap
LAMP dé phat hién nam Fusarium, Niessen va Zudi cong
bd phat hién dugc gen dich gaod - gen ma hoa galactose
oxidase & nong do 2 pg [13]. Verma va cs (2017) phat hién
Leishmania tropica & ndng d6 1 pg [14]. Nam 2010, tac gia
Tran Thi Thanh Huyén di dung phuong phap LAMP phat
hién thanh cong vi khuén E. ictaluri gy bénh gan than mu
trén ca Tra Viét Nam ¢ nong do 9,4 fg [15]. Engku va cs
(2018) phat hién Vibrio cholerae & ndng d6 10 fg [16], thap
hon gan 100 1an so v6i nghién ctru ciia chung toi.

Tir nghién ctru cta chung t6i va cac cong bd cua cac
tac gia khac nhau cing st dung k¥ thuat LAMP dé phat
hién gen dich cho thiy, day 1a phwong phap c6 do nhay cao,
v6i gioi han phat hién ¢ muc rat thip, phuong phap nay
cho d6 nhay cao gip tir 10-100 1an so v6i cac phuong phap
PCR thong thuong khi cting phat hién mot gen dich. Do vay,
phuong phap LAMP c6 thé dugc st dung dé phat hién giai
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doan som ciia bénh, gop phan trong cong tac phong chong
va diéu tri tich cuc cho bénh nhan.

Phat hién gen eae cua phdan iwrng LAMP swr dung chi
thi calcein

Do hiéu qua khuéch dai DNA dich ctia phan tng LAMP
rat cao, dan dén viéc rat dé lay nhidm DNA trong phong thi
nghiém, do d6 ching t6i thiét ké mot hé thdng phan tng kin
trong d6 toan bd phan tng dién ra trong 1 tube, két qua cua
phan tmg dwoc quan sat bang mit thudng ma khong phai
dién di trén gel agarose nhu phuong phap PCR.

Ban dau, mdi 6ng phan tmg LAMP duoc bd sung 1 pl
calcein 1M, sau d6 chay phan ung LAMP theo chu trinh
dang nhiét & 60°C trong vong 60 phat. Két qua phan (mg
dugc quan sat dudi anh sang thuong (hinh 5) hoac soi dudi
den UV (hinh 6).

Ham lwong ADN
15ng 015ng 15pg 1,5pg 0,15 pg

15 fg

15 ng

Hinh 5. Két qua phat hién san pham phan trng LAMP bang
chi thi mau calcein dwéi anh sang thwong. (-): mau déi
chirng am, ndng d6 DNA giam ti» 15 ng dén 15 fg.

Q) ()

Hinh 6. Két qua phat hién san pham LAMP béng chi thi
calcein dwéi anh sang UV. (-): phan &rng am tinh, (+): phan
trng dwong tinh.

Khi thém calcein vao cac ong phan mg, dudi anh sang
thuong nhitng mau duorng tinh dung dich sau phan ung s
phat quang va chuyén sang mau xanh 1a cdy, nhiing mau am
tinh dung dich sau phan ung khong phat quang va van cé
mau vang cam. Dudi anh sang UV, nhitng mau dwong tinh
dung dich sau phan ng c6 mau xanh 14 ciy rat sang, mau
am tinh khong phat sang va c6 mau den. Két qua thay doi
mau sic thiy rd & cac nong d6 DNA pha lodng giam dan tir
15 ng dén 1,5 pg. Két qua nay hoan toan trang khép véi két
qua phat hién san phim LAMP bang dién di trén gel agarose
2% (hinh 3B).

£ a
Ket luan

Bing k¥ thuat PCR chung t6i da phat hién dugc 13/25
mau vi khuan E. coli mang gen eae gay tiéu chay & nguoi.
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Tuy nhién, dé xac dinh sy c6 mit ctia gen eae, phuong phép
LAMP t6 ra vu vié¢t hon PCR ¢ tinh dac hi€u khi su dung 4
cap mdi nhan biét 6 trinh tyu trén gen eae va c6 do nhay cao
hon 100 lan so véi phuong phap PCR. St dung phan tng
PCR c6 thé phat hién duoc DNA khudn & n6ng d6 0,15 ng/
ul, trong khi d6 bang phan ung LAMP c6 thé phat hién su
c6 mat ciia gen eae & ndng do rat thip 1a 1,5 pg/ul. Calcein
1a chi thi kim loai dugc thém vao tir dau phan ung, gitp
cho viéc doc két qua phan ing LAMP bang mét thuong ma
khong can dién di nhu PCR, cac phan tng dwong tinh dung
dich phan ting s& chuyén sang mau xanh, trong khi phan
mg am tinh c6 mau cam. Do d6, c6 thé img dung phuong
phap nay dé xac dinh tac nhan gy bénh 1a vi khuan E. coli
mdt cach nhanh chéng va hiéu qua, san phim cua phan tng
6 thé duge phat hién b?lng mét thuong dudi sy c6 mat cua
mot loai chi thi kim loai la calcein ma khong can phai dién
di trén agarose.

Cong trinh dwoc thyc hién bang kinh phi tir dé tai ma sb
TN.18.14 ctia Truong Pai hoc Khoa hoc Ty nhién va cé su
dung mot ) trang thiét bi cua Phong thi nghiém thudc Bo
mon Vi sinh vat hoc, Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia Ha Noi. Cac tac gia xin tran
trong cam on.
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Moi lién quan giira mirc do khang carbapenem
va s xuat hién gen ma hoa carbapenemase ciia cic chiing
Acinetobacter baumannii phan 1ap tai mot so bénh vién

Luwu Thi Vii Nga', Pham Hong Nhung?, Tran Thi Van Phwong?®, Pham Duy Thai®, Trin Huy Hoang®
!Bénh vién Thanh Nhan
2Truong Pai hoc Y Ha Nji
3Vién Vé sinh Dich té Trung wong

Ngay nhén bai 2/4/2020; ngay chuyén phan bién 6/4/2020; ngay nhan phan bién 4/5/2020; ngay chép nhan ding 7/5/2020

Tom tiit:

Bén canh cic yéu t6 doc lwe, kha ning dé khang khang sinh ciia cac chiing vi khuin Acinetobacter baumannii da
Kkhién chiing tré thanh cin nguyén giy nhiém khuén bénh vién thuong gip nhét. O A. baumannii, khang carbapenem
chii yéu do carbapenemase. Trong nghién ciru nay, 144 chiing A. baumannii phan 1ap tir 9 bénh vién thudc 3 mién
& Viét Nam dwoc nghién ctru dé xac dinh nong d e ché tdi thiéu (MIC) ciia khang sinh va tim méi lién quan
giita mirc d9 khang carbapenem va sy xuét hi¢n mot s6 gen ma hoa carbapenemase. Két qua nghién ciru cho thiy,
7/9 khang sinh bi khang trén 70,8%; 83,3% 50 chung khang cd 3 khang sinh thugc nhém carbapenem véi MICSO,

MIC, lan lwgt 12 32-64 pg/ml va 264 ng/ml. 100% so ching nhay cam colistin véi MIC_ 1a 0,25 pg/ml va MIC,,

0,5 ug/ml Cac ching chi mang gen bla

0XA-51

co ty 1¢ daé khang khang sinh va MIC thap hUn nhiéu so véi cac chung co
>2 gen ma hoa carbapenemase (véi p<0 01). 100% cac ching c6 bla

va chiing mang bla khang carbapenem

0XA4-23 NDM-1

va véi MIC rat cao. Két ludn: co6 mdi llen quan giira mirc d¢ khang carbapenem va sw Xuit hién cua gen bla va

bla

NDM-1°

Tir khéa: A. baumannii, MIC carbapenem, MIC colistin.

Chi s6 phén logi: 3.5

Pat van de

Acinetobacter baumannii dugc xac dinh la mét trong
nhing cin nguyén giy nhiém khuan bénh vién thudng gip
nhit. Cting véi mirc d6 dé khang khang sinh ngay cang cao,
A. baumannii khang carbapenem duoc T chire Y té thé gidi
xép vao nhoém vi khuan wu tién s 1 hién nay trong kiém
soat va diéu trj [1]. Khang khéng sinh dang 1a mét thach
thirc trong diéu tri nhidm khuan do A. baumannii. Ty 18 tix
vong lién quan dén nhidm khuan do 4. baumannii da khang
dao dong tur 29-64% [2].

A. baumannii c¢6 thé dé khang voi tat ca cac khang
sinh hién c6 st dung trén 1am sang do c6 co ché dé khang
phong phu. Tuy nhién, sinh enzyme carbapenemase van la
co ché khang carbapenem chii yéu & 4. baumannii. Nhidu
loai carbapenemase nhom A, B, D da dugc tim théy § A
baumannii [3].

Tai Viét Nam, kha nang gay bénh va muc d6 khang
khang sinh cua A. baumannii dang gia ting dang bao dong
[4, 5]. Mot s& gen ma hoa carbapenemase & A. baumannii

“Tac gia lién hé: Email: luuvunga@gmail.com
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0XA-23

Colistin tré thanh “vii khi” cudi cung trong diéu tri nhiém trung do A. baumannii da khang.

thuong gap la blaOXA sp blag,, ., bla Loxss [6, 71. Ngoe‘li cac
bénh vién tuyén trung uong, mot s6 bénh vién tuyén tinh
va khu vuc ciing dd xuét hién cac chung A. baumannii
mang gen bla,,  va phéi hop véi nhiéu hon 2 gen mé héa
carbapenemase khac trén mot chung [4]. Do hoat tinh thuy
phan khang sinh cua tung loai carbapenemase khac nhau
nén murc d6 dé khang khang sinh cé thé khac nhau. Vi vy,
nghién ctru nay duoc tién hanh nham xac dinh MIC cua mot
s6 khang sinh v&i cac ching A. baumannii va tim mbi lién
quan gitra mic d¢ khang carbapenem va su xuét hién mot
s6 gen ma hoa carbapenemase.

Phuong phap nghién ciu

Chiing vi khudn

144 ching A. baumannii phan 1ap dugc ¢ 9 bénh vién
ctia 3 mién: Béc (Thanh Nhan, Xanh Pon, Bic Giang, 108),
Trung (Hué, Nghé An, Ha Tinh), Nam (Cho Ray, Nhi dong)
(ndm 2016).

Céc chung dugc dinh danh béng thanh dinh danh API-
20NE (BioMerieux - Phap).
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Association of carbapenem
resistance levels with the
presence of carbapenemase
coding genes among
Acinetobacter baumannii strains
isolated from some hospitals
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Abstract:

In addition to virulence factors, antibiotic resistance
has helped strains of Acinetobacter baumannii become
one of the most common agents of hospital-acquired
infections. In A. baumannii, carbapenem resistance is
mainly mediated by carbapenemase. In this study, 144
strains of A. baumannii isolated from 9 hospitals in
representing 3 regions of Vietnam were studied to detect
the minimum inhibitory concentration (MIC) and find
an association between carbapenem resistance levels and
the appearance of some carbapenemase coding genes.
Results: more than 70.8% of the isolated were resistant
to 7/9 antibiotics tested; 83.3% strains were resistant to
3 carbapenem antibiotics with MIC_, and MIC,, values
were 32-64 pg/ml and >64 pg/ml, respectlvely, 100%
strains were susceptible to colistin (MIC, _0.25 pg/ml
and MIC,, 0.5 pg/ml). Strains with only bla, . showed
much lower rates of antibiotic resistance and MIC than
those with >2 carbapenemase genes (p<0.01). 100%
strains carrying bla, .. and bla, . were resistant to
carbapenem with very high MIC values. Conclusion:
there is an association between carbapenem resistance
and the appearance of gene bla,  ,.and bla,, . Colistin
is the last resort for the treatment of multidrug-resistant
A. baumannii.

Keywords: A. baumannii, MIC carbapenem, MIC colistin.
Classification number: 3.5
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Tinh nhay cam khdang sinh cvia vi khudn

XéacdinhMIC ctiacackhangsinh: imipenem, meropenem,
doripenem, ceftazidime, cefepime, levofloxacine, amikacin,
minocycline va colistin véi cac chung A. baumannii.

Pbi v6i cac khang sinh imipenem, meropenem,
doripenem, ceftazidime, cefepime, levofloxacine, amikacin,
minocycline stt dung phuong phap pha loang khang sinh
trong thach va phuwong phéap vi pha lodng ddi véi colistin
theo huéng dan cua Vién Chuan thirc xét nghiém 1am sang
Hoa Ky (CLSI M07-A10) [5]. Két qua MIC dugc phién giai
theo tiéu chuan cua CLSI M100 S28 [6].

Ky thuat xadc dinh MIC cua colistin dugc thuc hién
trén dia 96 giéng tiéu chuan - day tron dugc lam bang
polypropylene (Hang Corning) va st dung bdt khang sinh
colistin sulfate salt (Sigma) cho thtr nghi€m. E. coli ATCC
25922, P. aeruginosa ATCC 27853 [6], E. coli NCTC 13846
duong tinh véi merl (MIC colistin 1a 4 pg/ml) dugce su dung
dé kiém tra chat lugng [7].

Ky thudt PCR phat hién gen khang carbapenem

K¥ thuét PCR dugc st dung dé phat hi¢én mdt ) gen ma
hoéa carbapenemase: bla,, ., bla,,, .., bla bla
bla bla,,, bla,, ,bla, ,blag,, blag,

Str dung cac doan moi dac hleu, chu trinh nhiét va cac
budce tién hanh nhu di dwoc mé ta trong cac nghién ciru
trude day [8, 9]. Ching duong cho gen 1a ADN khuon mau
tach chiét tir cac ching vi khuin 4. baumannii mang cac
gen khang carbapenem da dugc xac dinh qua phan ung PCR
va san phém khuéch dai duoc giai trinh ty va khéng dinh
trén NCBI [10].

0XA4-58° OXA-24°

NDM-1° IMP?

Phan tich va xi 1y 56 liéu
Sé lidu dugc ‘quan ly bang phan mém excel, tinh ty 1¢ %,
két qua dugc thé hién qua cac bang va biéu dd.

Dia diém nghién ciru

Phong Khang khang sinh - Vién Vé sinh Dich t& Trung
uong.

Dao dirc trong nghién ciru

Nghién ctru ndy dwoc Hoi dong dao dirc trong nghién
ctru y sinh hoc Truong Pai hoc Y Ha N¢i thong qua.

Keét qua

Tong s6 144 ching A. baumannii thu thap tai 9 bénh vién
bao gdm: Thanh Nhan (n=22), Xanh Pén (n=17), Bic Giang
(n=13), Nghé¢ An (n=10) ), Ha Tinh (n=15), Hué (n=23), Chg
Ry (n=14), 108 (n=15), Nhi déng (n=15) dugc sir dung cho
nghién ciru, két qua cho thay:

7/9 khang sinh da bi khang tr >70,8% va MIC,, MIC,
rit cao; minocyclin ¢ ty 1¢ khang chua cao (21,5%) nhu’ng
ty 1€ trung gian 1a 13,2% nén ty 1¢ nhay cam chi 1a 65,3%.

100% s6 chiing con nhay cam véi colistin (bang 1).

36



Khoa hoc Y - Duoc n—

Bang 1. MIC cua khang sinh véi chung A. baumanni. Bang 2 cho thay, 100% sb chung mang gen bla,,,
- 79,9% s6 chung mang gen bla,,, ,;; s0 chung mang gen
1A o .
A DA MIC — MIC,,  MIC,, Ty I¢ (%) bla va bla chiém ty 1¢ thap; khong co ching nao
Khang sinh pg/ml pg/ml pg/ml 0X4-58 NDM-1
(n=144) (n=144) (=144 R I ) mang gen OXA-24, IMP, SIM, GIM, VIM, SPM.
Imipenem 0,025->64 64 64 833 0 16,7 Bang 3. Mirc dé dé khang khang sinh cta cac chiing mang gen
ma hoéa carbapenemase.
Meronem 0,06->64 32 64 833 0 16,7
Doripenem 0,015->64 32 64 833 0 16,7 o ; Ty 1¢ (%) dé khang Khiing sinh
Gen mi hoa S0 lwgng
848 carbapenemase  (ty 1€ %
Ceftazidine 8->128 128 >128 854 14 132 P (ty 18 %) W R ©W 0P L 4G o
Cefepim 2->128 128 >128 84,0 14 14,6 e
blayy, 43 43 43 130 43 27 87 87
Amikacin 0,5->256  >256 >256 70,8 7.6 216 - (16,0)
Levofloxacin ~ 0,06->64 64 >64 833 42 125 C6>2 gen (18241 0 984 984 984 992 992 950 87 2S5
Minocyclin 0,25-32 2 16 21,5 13,2 653
D <01 <001 <001 <001 <001 <001 <001 <001
Colistin <0,25-1 0,25 0,5 00 00 100

Ghi chi: *: chi mang bla,,, . IPM: imipenem, MEM: meropenem, DOR:
Ghi cht: S: nhay cam; I: trung gian; R: khang. doripenem, CAZ: ceftazidime, CFP: cefepime, LEV: levofloxacine, AK:
amikacin, MI: minocycline.

T 1€ (%)

120

Bang 3 cho thiy, 16,0% sb chung chi mang gen bla oxasi
¢6 ty 16 d& khang khang sinh thip hon nhiéu so véi cac
chung c6 >2 gen ma hoa carbapenemase (voi p<0,01).

Bang 4. Gia tri MIC cua carbapenem & cac chiing mang gen ma
héa carbapenemase.

DOR
0 " MEM S  MIC2pgml  MIC=8-32pgml  MIC>64 pg/ml
uIPM Cdc gen ma hoa lrgng
- carbipenemase tgye'l'ev‘;) IPM MEM DOR IPM MEM DOR IPM MEM DOR
3,5
o ba * 3 2 2 2 1 1 1
Youes 160 957 957 957 43 43 43
i}
’ /ml 2 22 2
4 8 1 2 o > ham b]a()XA751+b]a()/X%75X 1’4 100 100 100
Hinh 1. Phan b dai gia tri MIC ctia cac khang sinh carbapenem. 106 % 46 T4 81 60
IPM: imipenem, MEM: meropenem, DOR: doripenem. blam_jﬁrblam_n 7,6 236 434 698 764 566 302
. e Ao . , \ ) 4 1 2 4 3 2
“Hlnh 1 cho thay, doi véi cac cpungq corA’l nhaz' carrl? blay, tbla, bl 28 %0500 100 750 500
véi carbapenem, MIC<0,5 pg/ml la chu yéu. Doi voi
cic ching dé khang, MIC=32-64 pg/ml la chi yéu; MIC b, oy, 1, R
ctia doripenem thap hon imipenem va meropenem, ty 1& ’ — e
doripenem c6 MIC=16 pg/ml 1 18,1% S0 vOi 42% VA b, i, H,, o W
3,5% cua imipenem va meropenem. Ty I¢ imipenem co :
R S s R N 2 11 1 111
MIC>64 pg/ml la nhiéu nhat (21,5% so véi 3,5% va 1,4% bla,,, . tbla,, +bla,,, . L4 00 500 00 500 00 500

clia meropenem va doripenem).

Ghi cht: *: chi mang bla
Bang 2. Ty 1&é gen ma hoa carbapenemase & cac ching A.  doripenem.

IPM: imipenem, MEM: meropenem, DOR:

OXA-51"

baumannii. ,
Bang 4 cho thdy, cac chung chi ¢6 bla,,, ;, hoac
Gen OXASl OXA23 OXAS8 NDM. gi(hf:é‘lf 1\IqMSP];;[lM, blq oxisT0la,,, s con nhay cam tt voi carbapenem (95,7%
DM voi MIC<2 pg/ml). 100% cac chung c6 bla,,, ,, khang
A bamamii 144144 115144 8144 9144 01144 carbapenem va ty 1¢ MIC264 pg/ml cao. Cac ching c6
(n=114) (100%) (719.9%)  (5,6%) (6,3%) (0%) bla NDMIkhl ket hOp vO1 cac gen khac thi kha nang khang

carbapenem 1a 100%.
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Bang 5. Phan bé dai gia tri MIC cua colistin.

MIC (ng/ml)

<0,25 0,25 0,5 L0 >2
Tén s6 47 71 24 2 0
Ty 18 (%) 32,6 49,3 16,7 1.4 0

Bing 5 cho thdy, phan b6 dai MIC colistin tir <0,25-1
pg/ml. 1/3 s6 chung c6 MIC<0,25 pg/ml, 1/2 s6 chung c6
MIC=0,25 pg/ml va chua c6 chung nao khang colistin.

144 chung A. baumannii dugc nghién cuu voi 9 loai
khang sinh dugc thir nghiém, két qua la 7/9 khang sinh da bi
khang tir >70,8% va MIC,, MIC,, rét cao (MIC,; va MIC,,
ctia 3 khang sinh carbapenem lan luot la 32-64 ug/ml va >64

pg/ml; ceftazidime, cefepime 1a 128 pg/ml va >128 pg/ml;
levofloxacin 1a 64 pg/ml va >64 pg/ml; amikacin déu >256
pg/ml). Minocyclin c6 ty 1¢ khang chua cao (21,5%) nhung ty
1¢ trung gian 1a 13,2% nén ty I¢ nhay cam chi 1a 65,3%. 100%
s6 chung nhay cam vai colistin.

Hién tai, 4. baumannii da phat trién dé khang v6i hau hét
cac khang sinh hién c6 va da khang khang sinh (MDR) duogc
ghi nhan rong rai. MDR 1 kiéu d& khang rat thuong gip ¢ A.
baumannii [2, 5]. Ty 1€ MDR & A. baumannii thudc cac nudc
OECD (T6 chirc hop tac va phat trién kinh t&) dao dong tir
27,3-86,5% va ¢ cac nudc khong phai OECD 1a 69,9-90,8%
[2]. MDR & A. baumannii cao hon nhiéu P aeruginosa (82 so
vGi 42,8%) [11]. Diéu nay dugc 1y giai boi cac yéu to quyet
dinh dé khang khang sinh ¢ 4. baumannii thuong dugc két
hop trong cac yéu to di truyén di dong, nhu trinh ty chén
(Insertion sequence - IS), transposon, gen cassette, integron
va cum gen khang (Resistance island - RI) [3]. Integron 1a co
ché di truyén cho phép vi khuan thich nghi, phat trién va dac
biét 1a phat trién tinh dé khang khang sinh thong qua viéc thu
nhén, luu gii va biéu hién ciia cac gen méi. Nhidu nghién ctru
cho thay integron c6 vai tro quan trong trong phat trién tinh
MDR & A. baumannii. Integron c6 lién quan dang ke véi kha
ning dé khang mot s khang sinh nhat dinh, bao gdm beta-
lactam, aminoglycosides, quinolones [12].

Ty 1€ khang khang sinh trong nghién ctru cua ching toi cling
tuong ty mirc d khang cua cac chung A. baumannii & chau A
[8]: trong s6 253 A. baumannii, 82,5% khang carbapenem; ty
1€ khang v6i cac khang sinh khéc (ngoai trr polymyxin) cling
rit cao: 86,5% (ceftazidime), 76,2% (gentamicin), 89,7%
(ciprofloxacin), 86,1% (piperacillin-tazobactam).

Ty 1€ va muc do khang khang sinh ¢ nghién ctru ciia chung
t6i cao hon két qua nghién ctru trén cac ching A. baumannii
gdy nhiém khuan huyét & mot s6 bénh vién thudc 3 mién cua
Viét Nam nam 2011-2012 [9]: ty 1¢ khang carbapenem la 83,3
so voi 51,2%; MIC,  va MIC, cua carbapenem tuong g la
32-64 va >64 pg/ml so voi 8 va 16 pg/ml. Nhu vay, da c6 sy
phat trién mirc d6 khang khang sinh rit nhanh theo thoi gian
O céc chung A. baumannii.
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Theo mdt phan tich vé mirc do khang khang sinh ciia A.
baumannii toan cau: chi trong 11 nam (2006-2016), ty 1& dé
khéng ctia A. baumannii 6i véi imipenem di tang tir 23,8 1én
73,9% & cac nudec OECD. Sy gia tang ty I¢ khang khang sinh
¢ cac nu6c OECD nhanh hon so v6i cac nu6e khong thuge
OECD trong 11 nam qua. Hién nay, ty 1¢ nay gan tuong tu
nhau (73,9 va 77,8%), cac nudc déu phai ddi mat véi mire do
nghiém trong cta tinh trang dé khang khang sinh [2].

10 nam trudc day, carbapenem la khang sinh dugc su dung
nhu 14 lya chon cubi cung cho diéu tri tryc khuan Gram 4m da
khang. Nhung hién nay, cac khang sinh nay d4 gan nhu khong
con tac dung véi A. baumannii. Trong nghién ctru nay, ca 3
khang sinh carbapenem 1a imipenem, meropenem, doripenem
déu da bj khang 83,3%; MIC, (32-64 pg/ml) va MIC, (=64
n g/ml) cao hon rat nhiéu (>16 lan) $0 Vi tiéu chuan nhay cam.
Ddi véi cac chung con nhay cam véi carbapenem, MIC<0,5
pg/ml 1a chu yéu; khong c6 ching nao MIC ¢ muc d¢ trung
gian. Con d6i vai cac ching dé khang, MIC=32-64 pg/ml 1a
chu yeu Tuy nhién, trong 3 khang sinh nhém carbapenem
thi doripenem c6 MIC thap hon (=16 pg/ml) 14 18,1% so véi
4,2% va 3,5% cta imipenem va meropenem. Trong khi, ty 1¢
imipenem c6 MIC>64 pg/ml 1a nhiéu nhat (21,5 so véi 3,5
va 1,4% ciia meropenem va doripenem). Diéu nay 1a ph hop
do doripenem it bi thily phan boi nhiéu loai beta-lactamase
nhém A, C, D so vdi imipenem va meropenem; thily phan
doripenem boi beta-lactamsae chdm hon tir 2 dén 150 1an so
vdi imipenem ngoai trir SPM-1 [13].

Két qua x4c dinh gen ma héa carbapenemase: 100% s6
ching mang gen bla 79,9% chung mang gen bla
Gen bla

. OXA-51°
va bla

0X4-23"

chiém ty 1& thip (5,6 va 6,3%).

0XA4-58 NDM-1
Khong c¢6 ching nao mang gen blaom.w bla,,,, blaGlM,
blay,, blag,, bla,, . Cac ching chi co blaOXA 5, (16,0%) c6

ty 1¢ khang khang sinh thip hon nhiéu so véi cac chung co
>2 gen ma hoda carbapemase (voi p<0,01) [ngoai trir chung
mang 2 gen bla,, . +bla, . (1,4%)connhay cam 100% véi
carbapenem]. 100% cac chung c6 bla,,,, ,; khang carbapenem
va ty 1¢ MIC=64 ng/ml cao. Céc chung c6 bla,,  khikéet hop

vdi cac gen khéc thi kha nang khang carbapenem 1a 100%.

Két qua nghién ctru ctia chung t6i cling tuong tur mot sb
nghién ctru khac. Gen bla,,,, ., nam trén nhiém sic thé, 1a gen
noi tai tw nhién cua 4. baumannii va n6 thuong khong dan
dén khang carbapenem trir khi c6 mot trinh tu chén -ISAbal
duoc dua vao khu vuc promoter va gdy qua biéu hién ciia gen
bla,,, ;,[14]. Tuy nhién, ty 1& bla,,, ., c6 ISAbal thuong thép,
nén cac chung chi c6 bla,,, ; thuong van nhay cam tdt véi
carbapenem [15]. Tuong tw OXA-51, OXA-58 & A. baumannii
¢6 hoat tinh thiy phan carbapenem yéu, nén cic ching néu

chi co bla,, . thuong van nhay cam voi carbapenem.

Nguogc lai, OXA-23 1a loai carbapenemase thuong
gip nhit & Acinetobacter khang carbapenem trén toan thé
gioi. Khac voi bla,, ;. bla,,, . thuong co [SAbal 6 ving
promotor va co kha nang d¢ khang manh véi carbapenem, con



d6i v6i ching khong ¢6 ISAbal thi c6 thé van nhay cam voi
carbapenem [15].

Gen bla,, ngay cang dugc phat hién nhiéu & cac chung
A. baumannii trén toan thé gioi. O Acinetobacter, bla,,,.
thuong nam trong transposon hoén hop Tni25 véi trinh tyr
chén ISAbal25 & 2 dau cta gen. Céc ching chira gen bla,,,.
¢6 ISAbal25 c6 MIC dbi voi cac khang sinh carbapenem cao

hon rét nhiéu so véi ching khong c6 IS4bal25 [16].

Hién nay, 4. baumannii da dé khang duoc voi héau hét cac
khang sinh hién co, chi duy nhat colistin con tac dung. Trong
nghién ctru nay, chua phat hién chung 4. baumannii khang
colistin va phan b dai MIC ciia colistin tir <0,25-1 pg/ml; 1/3
s6 chiing c6 MIC<0,25 pg/ml, MIC, =0,25 pg/ml, MIC,=0,5
ng/ml. Két qua cta chung t6i ciing tuong tu mot nghlen ctiu
trén cac ching 4. baumannii phan lap tai Khoa Diéu tri tich
cuc, Bénh vién Bach Mai (2011-2015) [13]: MIC colistin tir
0,19-0,5 pg/ml, thap hon so véi P. aeruginosa (1 -2 pg/ml).
Tuy nhién, ciing can luu rang da xuét hién chung 4. baumannii
¢6 MIC=1 pg/ml va khi sir dung ngay cang nhiéu colistin hon,
rat co thé s& xut hién cac chung c6 gia tri MIC cao hon. D6t
bién khang colistin rat d& xay ra khi diéu trj bang colistin ¢ 4.
baumannii va P. aeruginosa. Do vay, giam sat MIC colistin
14 rét quan trong dé c6 thé tinh toan lidu diéu trj cho phi hop.

Theo hiéu biét cta chung t6i, chua c6 nghién ctru nao &
Viét Nam cong bd vé dé khang colistin & 4. baumannii. Tuy
nhién, d4 co nhiéu bao céo vé khang colistin & A. baumannii
trén thé gioi [17]. Theo nghién ciru cia Matuschek va cong
su (2018) [7] cho thiy, két qua ciia mot s& phuong phap xac
dinh MIC ctia colistin khong dong nhét, c6 thé cho két qua dé
khang gia hodc nhay cam gia. Gia tri MIC colistin khong chi
lién quan véi két qua nhay/khang ma con lién quan ti viée
tinh liéu colistin trong diéu tri, nén mot két qua thu nghiém
chinh x4c 13 rat can thiét va quan trong.

Keét luan

C6 mdi lién quan gitra mirc do khang khang sinh nhom
carbapenem v4i sy xuat hién cua gen bla,, ,.. Colistin trg
thanh “vii khi” cui cing trong diéu trj nhiém tring nghiém

trong do A. baumannii da khang.

LO1 CAM ON

Nghién ctru nay st dung kinh phi ctia dé tai cp nha nudc
“Péanh gi4 thuc trang khang khang sinh ciia vi khuan tai Viét
Nam, x4c dinh dic diém cau trac gen va yéu t lién quan
cua cac vi khudn khang thube thuong gip ¢ Viét Nam”, ma
s6 HNQT/SPBP/02.16 (1/10/2016-30/3/2019). Chung i xin
tran trong cam on.
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Giam biéu hién gen ABCC4 (ATP-binding
cassette subfamily C) lien quan deén roi loan
tu ky trén mo hinh ruoi giam
Tran Quéc Pat’, Nguyén Trong Tué

Truong Pai hoc Y Ha Ngi
Ngay nhan bai 3/2/2020; ngay chuyén phén bién 12/2/2020; ngay nhan phan bién 27/3/2020; ngay chép nhén dang 14/4/2020

Tém tit:

Roi loan pho ty ky 1a tinh trang roi loan than kinh phirc tap, bao gdm nhirng khiém khuyét trong twong tic xa hoi,
phat trién ngén ngir va ky ning giao tiép két hop véi hanh vi cirng nhic, 13p di l3p lai. Viéc nghién ciru bénh & mirc
dd phan tir va té bao gip nhiéu khoé khin béi tinh phirc tap trong viéc lwa chon, xAy duwng mé hinh thue nghiém. Hau
hét cic nghién ctru co ban déu dirng lai & mire dd in vitro, tap trung vao viéc phat hién dét bién gen dwoe cho 12 lién
quan dén bénh ma chwa di siu vao nghién ciru ¢ mirc dd in vivo. Rudi gidm di c6 lich sir nghién ciru hon 100 nim,
v6i bd gen nhé nhurng lai c6 mire twong dong véi gen ngudi kha cao, cho thiy diy 1a mét mé hinh di truyén vé cing
wu viét. Do d6, nghién ciru nay dit ra muc tiéu xdy dung mé hinh rudi gidm bién d6i gen ABCC4 va nghién ctru sy
thiéu hut ctia gen nay véi biéu hién dic trung ciia bénh tw ky. Két qua nghién ciru di cho thiy sy twong tac giira cic
¢4 thé trong quan thé giam manh giira nhém mang gen bénh va nhém chirng. Rudi bién d6i gen ABCC4 bi rdi loan
nhip thirc - ngii so véi con ¢6 kiéu gen ABCC hoang dai. Cac biéu hién ghi nhin dwgc twong tw nhu triéu chirng rdi
loan tw ky & ngudi. Pay la nhirng két qua bwéc diu gop phan 1am sang to vai tro ciia protein nay trong co ché phan

tir cia bénh tu ky.
Tir khéa: ABCC, rdi loan phd tu k¥, rudi gidm.
Chi sé phén loai: 3.5

Pat van de

Réi loan phd ty ky 1a mot bénh 1y rbi loan vé phat trién than
kinh phic tap & tré em dugc gia thuyét do sy phoi nhiém vai
cac chat doc hodc do thay doi vé nhig yéu t6 di truyén. Nhitng
r6i loan vé hanh vi thuong phat trién trong nhing niam déau tién
cua cudc doi. Pay 1a cin bénh dang c6 xu hudng phat trién véi
mot tbe do dang bao dong khong chi ¢ Viét Nam ma con trén
toan thé gigi [1]. O nudc ta, nghién ctru vé bénh chu yéu tap
trung vao dich t& hoc, biéu hién 1am sang va cac yéu t6 nguy co,
trong khi cac mo hinh dong vat thyc nghiém con nhiéu han ché.
Cac protein co vai trd quan trong lién quan dén con dudng van
chuyén va dy trit ning luong cta té bao than kinh con kha méi
mé va chua dwoc dau tu nghién ciru. Viée img dung md hinh
rudi gidm dé nghién ctru vai trd va chirc ning cia cac protein
nay, lam sang to co ché bénh sinh 13 mot hudng di méi mé va
thiét thuc.

Trén thé gidi da c6 nhiéu nghién ciru sur dung rudi giam lam
sinh vat md hinh & mo phong bénh 1y rdi loan tw ky 6 nguoi
voi muc tiéu xac dinh dugc tac dong cia cac yéu td vé gen,
moi trudng dén cac hanh vi, biéu hién, kha nang van dong, kha
ning sdng sot, cac thay doi vé nhip sinh hoc va bién ddi trong
cau trac than kinh rudi giam [2-4]. Nam 2018, nghién ctru cua

‘Tac gia lién hé: Email: tranquocdat.hus@gmail.com

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(7) 7.2020

Ueoka va cs [3] nhan thdy ¢ rudi gidm c6 chita gen CG1718
(ndm trén vung 19F3 cua nhiém sic thé X) ¢6 trinh tw va chic
nang tuong dong nhu gen ABCA13 ¢ nguoi. Do do, nghién ciru
hudng dén gen nay trén rudi va goi tat la Drosophila ABCA13
(dABCA13). Két qua cta vide giam biéu hién (knockdown) gen
dABCA13 tai m6 ndo cua rudi giam cho thay su glam tuong
tac ro rét gitta cac ca thé trong quan thé, rudi bi rdi loan nhip
thuc - nga va cu tric than kinh co bi bién ddi thé hién rd nhat
& cac nit than kinh. Kiéu hinh ghi nhan duoc trén mé hinh nay
tuong ty nhu triéu ching rdi loan tyu ky & nguoi. Bén canh do,
dot bién gen ABCA13 ciing d4 dugc chimg minh 14 ¢ lién quan
dén rbi loan tu ky trén khi [5]. Bén canh ABCA13, gen ABCC4
cling 1a mot thanh vién thudc ho gen ABC - ma ho4 cho protein
¢6 cu triic trong ty nhu protein ABCA13 gém 2 ving xuyén
mang (membrane spanning domain - MSD) MSD1 va MSD2,
mdi ving chira 6 chudi helix, 2 ving gin nucleotide (NBD1
va NBD2) va ving N-tdn v6i khoang 12 axit amin véi nhiéu
chirc nang nhu vén chuyén céc chit qua mang té bao (bao gém
lipid, ion, cac phan tir thudc), thy thé trén bé mat té bao va bai
tiét doc to. Nhiéu nghién ctru da chi ra vai tro cua n6 trong viéc
diéu hoa cén bang ndi moi va truyén tin noi bao, diéu khién qua
trinh 130 ho4 cua t& bao tuy xwong va tuyén tic [6]. Ngoai ra,
protein nay con déng vai tro trong sinh bénh hoc khdi u (u xo
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Abstract:

Autism spectrum disorders (ASDs) are complex
neurodevelopmental disabilities that have core
diagnostic features including impaired social interaction,
language development, and interpersonal skills with
repetitive and restrictive behaviors. Researching this
type of disorder in terms of the molecular and cellular
mechanism has met many difficulties because of the
complexity in choosing and creating an experimental
model organism. In Vietnam, most of the studies have
focused on identifying the mutation relating to ASDs
at in vitro level without any in-depth study at in vive
level. Drosophila melanogaster has been widely used as
an advantaged model organism in classical and modern
genetics for more than 100 years because its genome was
small and simple but having homologues for at least 75%
of human disease genes, thereby indicating that this has
been an extremely excellent genetic model. Therefore,
this study aimed to elucidate the physiological role of the
ABCC4 gene mutant Drosophila model by specifically
knocked down this protein in all neurons of these flies
and investigated the deficiency of this gene in terms of
autism features. The result exhibited that the interaction
between individuals in the population was sharply
reduced between the gene mutant carrier group and
the control group. The knockdown of dABCC4 protein
in all neurons induced early onset of evening activity
and hyperactivity during morning peaks and evening
peaks. The ABCC4 genetically modified flies had a
rhythm sleep disorder compared to the wild-type flies
(ABCC genes). These phenotypes were similar to defects
observed in humans with autism spectrum disorder.
These preliminary results have contributed to elucidate
the role of this protein in the molecular mechanism of
the autism.

Keywords: ABCC, autism spectrum disorder, Drosophila.
Classification number: 3.5
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nang, u ndo) va mot sd bénh thoai hoa than kinh (Parkinson,
Alzheimer...) [7, 8].

Mic du tuong dong vé ciu tric va chirc ning voi ABCA13
nhung vai trd cia ABCC4 d6i voi hé than kinh va anh hudng
dén rdi loan tu ky lai chua dugc biét dén va cling chua c6 mot
nghién ctu nao trén mo hinh dong vat xac dinh dugc vai tro
sinh bénh hoc cta gen nay [3-5]. Trén co s¢ d6, chiing toi tién
hanh nghién ctru nay v6i hai myc tiéu chinh: (1) knockdown
gen dABCC4 trén md ndo ciia rudi gidm sur dung hé thong
GALA/UAS va (2) phan tich cac biéu hién hanh vi trén rudi
knockdown ABCC4 trong mbi lién quan dén bénh tu ky. Day
14 hudng nghién ciru hoan toan méi, gop phan lam sang to vai
trd ctia gen ndy trong co ché phan tir ciia bénh, dong thoi cung
cap mot mo hinh tiém ning va kinh té cho nhitng nghién ciru
thir nghiém va sang loc thudc.

Doi wigng va phueng phap nghién ciu
DPoi twong nghién ciru

Nghién ctru st dung cac dong rudi gidm chuyén gen thu
thap tir cac trung tdm luu trit 10n trén thé gidi nhu Vienna
Stock Center, Italy va Bloomington Drosophila Stock Center
- Indiana, USA. Trong d6 bao gom:

- w; +; elav-GAL4 (ma $6 #87‘,60 - Bloomington Stock
Center): dong driver dinh hu6ng bicu hién protein GAL4 tai
mo ndo rudi giam.

- w; UAS-GFP-IR; + (ma s0 #56179 - Vienna Stock Center):
bicu hién dsRNA cua gen GFP.
4+ (mid s6 CG7627/v2808 -

- w; UAS-dABCC-IR, .
Vienna Stock Center): biéu hi¢n dsRNA cua gen ABCC4 trén
rudi gidm, ma hoa cho protein JABCC4 bi phan gii tir axit
amin thir 63 dén axit amin thi 155.

Rudi gidm dugc nudi trong méi trudng thirc dn co ban (bao
gém 0,65% agarose, 10% glucose, 4% nam men, 5% bot ngo
va 3% bot cam gao) va trong diéu kién nhiét do 25°C, thoi gian
chiéu sang chu ky 12 gio sang: 12 gio ti.

Ngoai ra, nghién ctru ciing st dung: khéng thé dac hiéu
cho protein dABCC4 (rabbit anti-ABCC4 - Sigma-Aldrich);
khang thé dic hiéu cho protein a-tubulin (rabbit anti-tubulin -
Thermo Scientific) va Protein G Mag SepharoseTM Xtra (GE
Healthcare) dé tinh sach khang thé; cac hoa chat va thiét bi
dung trong sinh hoc phan tu.

Phwong phap nghién ciru

Phuong phdp lai tao dong ruoi giam knockdown biéu hién
dABCCH4 tai mé ndo cia ruoi: dé knockdown gen ABCC4 tai
cac té bao than kinh trong mé ndo ciia rudi gidm, chung toi st
dung hé thong biéu hién elav-GAL4/UAS. Trong do, elav la
promoter diéu khién su biéu hién cho protein GAL4 tai céc té
bao than kinh trén ndo; protein GAL4 s& bam vao ving trinh
tu UAS trén phuc h¢ gen UAS-dABCC4-IR va kich hoat qua
trinh tao ra soi RNA d4BCC4 mang trinh tu 1ap lai ngugc chiéu
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nhau, sgi RNA nay s€ hinh thanh chu tric §Qi doi dang “kep
toc”. Tu do, h0a§ hoa con duong RNAi dé knockdown gen
dABCCH4 tai céc t€ bao than kinh ¢ thé hé con lai F1.

Cach thyc hién: ching toi tién hanh lai theo so d hinh 1.

= X 9% | T X 9%

“

e ) | o)

Promoter  Gen Trinh tw Doan rinhtwlip | Promoter  Gen Trinhtg Boga rluh ml ip
day  GAL4 UAS  dio cita gen GFP dav  GAL4 UAS dio ¢
3 3 ABCCH

-~ -y

E:C&h_. :gm

! !
dsRNA c6 cdu tric kep téc IITIITTIII ) dsRNA ¢6 cAu triic kep toc TTITIIIIIII )
1 !
siRNA T TIIL siRNA IO TImL
[l !
Khéng gip dwge mRNA
mRNA muc tiéu dABCC4 1
mRNA bj phin cit
theo co ché RNAi

Protein khéng dugc tao thanh s

Hinh 1. So d& mé ta qua trinh lai tao cac dong rudi gidm trong
nghién ctru va co ché hoat déng clia cac thanh phan trong con
lai F1.

Phuong phap danh gid biéu hién ciia protein ABCC4 tai mo
ndo rudi giam bang ky thudt Western Blotting: dong rudi gidm
sau khi lai tao s& duoc tién hanh danh gia hi€éu qua knockdown
protein trén mo ndo bang k¥ thuat Western Blotting, sir dung
khang thé dac hiéu voi protein ABCC4. Alpha-tubulin duoc st
dung nhu chimg ndi kiém.

Phwong phdp ddnh gid kha ndng vin dong ciia ruoi gidm
truong thanh (Climbing assay): thi nghiém dua trén tap tinh leo
tréo nguge chleu trong lyc khi ¢4 lyc tac dong cung chleu trong
Iyc ctia rudi gidm [9]. Dya trén nguyén tac nay, khi rudi bién
d6i gen bi anh huong dén kha nang van dong sé bi anh hudéng
t6i kha nang leo tréo cua chung. Do rudi cai bi anh huong boi
qué trinh mang thai va dé trung nén toan bg cac thi nghiém
duoce tién hanh trén rudi duc dé dam bao tinh 6n dinh. Cac thi
nghiém dugc tién hanh song song giita nhém bénh (knockdown
gen ABCC4) va nhém chiig (knockdown gen GFP).

- Rudi gidm dugc Iya chon lam thi nghiém s& dugc gy mé
bang CO,, sau do chuyén vao 6ng thuy tinh (15-20 con/éng)
c6 chia Vach tir 1 dén 5, mdi vach cach nhau 2 cm. Dé 10 phut
cho rudi 6n dinh, dung tay dap manh lién tuc 5 lan dé dua rudi
vé day ong thiy tinh (v& cing vach xuét phat). Cho rudi bo 1én
trong 30 s, ghi lai béng camera, 1ap lai dong tac 5 lan.

- Str dung dit liéu video ghi duoc tai 5 s dau tién sau khi két
thiic moi lan dap dé phan tich, so sanh kha nang leo tréo cua
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rudi ¢ cac nhom thi nghiém.
- Cac s6 liéu duoc xir Iy bang phan mém Image-J va thong
ké bang Excel va SPSS.

Phuwong phdp danh gid kha ning twong tic cong dong
(social space assay): phuong phap dua theo mo ta trong nghién
ctru cia Simon va cs [10]; sir dung mot budng thi nghiém hinh
tam gidc cAn ndm trong hai tim kinh vudng (18x18 cm), cach
nhau bang mot tim dém acrylic 0,5 cm cho phép rudi hoat dong
trong khong gian hai chiéu. Thi nghiém chi sir dung rudi duc
truong thanh & giai doan 3-4 ngay tudi dé dam bao tinh 6n
dinh. Rudi duc knockdown gen GFP dugc lya chon lam nhom
ching.

Chon ngiu nhién 40 rudi dyc mdi nhom, dem gy mé va
chuyén vao budng thi nghiém, doi ching tinh lai. Dap nhe
budng thi nghiém dam bao toan bo rudi & day budng. Cho rudi
tw do van dong, giao tiép v6i nhau trong 20 s. Qué trinh nay
duoc ghi lai bang camera. Sau d6 phén tich khoang céch gan
nhat giita cac ca thé rudi bang phan mém Image-J.

Phuwong phdp danh gid nhip sinh hoc ciia ruoi gzam (activity
assay): rudi giam truong thanh dugc nudi trong diéu kién nhiét
d6 25°C, chu ky sang t6i cach nhau 12 gio trude khi sir dung
cho thir nghiém dénh gia nhip thirc nga [11]. Mdi ca thé rudi
truong thanh dugc cho vao mot dng thuy tinh dudng kinh 5 mm
voi mot dau 6 chira thire an va dat trong mot thiét bi do chuyén
dung. Toan b hoat dong cua rudi duoc ghi nhan 24/24 h lién
tuc trong vong 7-10 ngay nho thiét bi cam bién két ndi véi may
tinh. Qua do6 c6 thé do duoc thoi gian va cuong do hoat dong
ban ngay/ban dém cua rudi nhém bénh so voi nhém chimng.

Phn tich két qua: két qua ciia thir nghiém twong tic cong
ddng, thir nghiém danh gia kha nang van dong, danh gia nhip
sinh hoc cta rudi gidm, dugce xir Iy bang phan mém phén tich
hinh anh Image-J, sau d6 phan tich thong ké bang phan mém
SPSS. Gia tri p dugc tinh toan sir dung Kruskal-Wallis test.

Keét qua

Mirc dp twong dong gm’a protein ABCC4 ciia ngwoi va
protein CG7627 ¢ rudi giam

Trinh ty axit amin cua protein CG7627 & rudi gidm duoc
trich xuét tir co s¢ dir liéu UniProt (mi s6 Q9VLN6) va so
sanh v6i trinh tu cua cdc thanh vién trong ho protein ABCC
& nguoi, sir dung cong cu FASTA va BLAST. Két qua so sanh
cho thdy, giita protein CG7627 & rudi gidm va protein ABCC4
& nguoi ¢6 ty 1é tuong dong (identity) 1a 44% va mirc d6 gidng
nhau (similarity) 13 63%, cao nhét trong s cac thanh vién
khéc thudce ho protein ABCC. Két qua so sanh ciing cho thiy
murc do tuong dong vé cdu trac protein ABCC4 giita nguoi va
rudi gidm véi hai ving xuyén mang (TMD) va hai ving bam
nucleotid (NBD). Cac vung chiic ndng nay ¢ ca hai loai cling
duoc x4c dinh vai ty 16 twong dong cao (TMD1 va TMD2 ¢6 ty
18 trong dong lan lugt 1a 72 va 81%. Ty 1¢ nay & ving NBDI
va NBD2 lan luot 1a 87,5 va 100%).
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Knockdown protein ABCC4 tai mé néo rudi gid'm

Chuing rudi gidm sau khi lai tao s& duoc tién hanh danh gia
hi€u qua knockdown protein trén md ndo bang ky thuat Western
Blotting, str dung khang thé dac hiéu véi protein dABCC4.

control  Knockdown

< dABCC
150kDa

3 3
el o
i o
‘?'\?\‘ &
of S
o &@0"
& o
o

Hinh 2. Két qua Western Blotting danh gia mue dé biéu hién
cta protein dABCC4 & md nio cua rudi gidm nhém bénh Iy
(knockdown) va nhém dbi chirng (control).

Két qua cho thiy, xuat hién bing protein kich thudc 150
kDa tuong g véi trong lugng phan tir cua protein JABCC4
0 nhom knockdown w/Y;UAS-dABCC- IR63 I55 ‘elav-GAL4 véi
cudng do thap hon so v6i biang protein cung kich thudc & nhém
chimng w/Y; UAS-GFP-IR; elav-GAL4 (hinh 2). Didu nay chung
to muirc do biéu hién cua proteln dABCC4 tai m6 ndo cta ruoi
gidm & nhom knockdown giam dang ké so v6i nhom chimg,
khéng dinh hiéu suét cua qua trinh knockdown va tinh dac hi¢u
cua khang thé. Ngoai viéc su dung khang thé bac 1 dic hiéu
cho protein dich JABCC4, nghién ctru ciing st dung khang thé
dac hiéu cho alpha-tubulin 1am dbi chimg cho luong protein
dua vao ¢ timg mau thi nghiém.

Kha ndang vian dong va twong tac cong déng

| Khoang cach dén con gn nhét (cm)

efav > dABCC-iRé3-155

elav > GFP-IR

(A) (B)

Hinh 3. Thir nghiém hanh vi twong tac cong dong trén rudi giam
trwdng thanh.

(A) Phan bé clia quan thé rudi trong khong gian. (B) K&t qua phan tich khoang
cach twong tac khong gian cta rudi gidm gitra nhém bénh knockdown dABCC4
(elav>dABCC-IR___...) va nhom chizng knockdown GFP (elav>GFP-IR) (n=40);
*% 0<0,01.

63-155)
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Két qua cho thay, rudi gidm knockdown gen dABCC4 ¢6
mirc d6 tuong tic voi quan thé giam rd rét (hinh 3). Trén
80% cé thé rudi giam ¢ nhom bénh co khoang cach dén con
gan nhat trén 1,5 cm, trong khi & nhém ching chi 14 dudi 0,5
cm. Su khéc biét co ¥ nghia thdng ké v6i p<0,01. Bén canh
d6, nghién ctiu cling tién hanh thtr nghiém leo treo (climbing
assay) trén chinh quan thé rudi nay dé khang dinh rang: su
phan bd ngiu nhién rai rac trong khong gian ctia rudi giam
& nhom knockdown khong phy thudc vao su thay doi trong
kha niang van dong cia chung. Rudi dwoc danh gi4 tai cac
thoi diém 3, 7 va 14 ngay tudi. Két qua thu duoc cho thay,
kha ning van dong ciia nhém rudi bénh 1y knockdown gen
dABCC4 va nhém ching knockdown gen GFP la tuong
duong nhau (hinh 4). Do vay, kha nang leo tr¢o khong dnh
huong dén mirc do twong tac va phan bd ciia quan thé rudi
trong khong gian.

a.
on i
£°
]
= m elav-GALAMA UAS-GFP-IR
< 4 elav-GALA UAS-dABCCRgs 45
- re A
@ | |
_- ||
= | 1 | I
O 24 || | -

Ngay 3 Ngay 7 Ngay 14

Hinh 4. Két qua thir nghiém leo tréo xéc dinh kha niéng van dong
cua rudi gidm trwéng thanh & thei diém 3 ngay tudi, 7 ngay tudi
va 14 ngay tuoi.

Két qua khéng co sy khac biét gitka nhdm rudi bénh ly knockdown dABCC4 va
nhom ching knockdown GFP (n=40).

Keét quad xdc dinh nhip sinh hoc cia rudi giam

Mot trong nhitng yéu t6 chan doan cot 15i ctia rdi loan tyr
ky 1a nhimng thay dbi trong nhip sinh hoc, bao gom tong thoi
gian hoat dong trong ngay, thoi gian thirc va ngi. Dé danh
gia tac dong cua viéc knockdown gen dABCC 1én nhip sinh
hoc & rudi giém, nghién clru tién hanh theo dai hoat dong
thirc - ngli ctia 40 c4 thé & nhom bénh va nhom chimg. Rudi
gi?im & ca hai nhom duoc lya chon & thoi diém 3-4 ngay tudi,
dugc nuoi trong moi truong thice an co ban, nhiét do 25°C,
d6 am 60% va dudi didu kién chiéu sang 12 gid sang: 12 gio
t6i trong t6i thiéu 2 ngay, sau d6, mdi ca thé duoc dua vao 1
dng thuy tinh trong subt dudng kinh 5 mm va dit vao thiét bi
do ¢ gan cam bién két ndi véi may tinh. Thi nghiém dugc
tién hanh trong vong 7 ngay. Tan sut hoat dong cta rudi tai
mdi khoang thoi gian dugc ghi nhan 14 s6 1an rudi di chuyén
qua dén laser cam bién. Két qua duoc théng ké va phan tich
bang Microsoft Excel.

43



s Khoa hoc Y - Duoc

Binh hoatdong

Binh hoatdong

& ban ngay ban dém
= — —
S 50
el
T 40
o . N
= Thoi gian ng
;g- ban dém
ol 20
3
! 10
>
© o
coocoaoo
TSR e
ShSmam
gdasgd
PR
aa38ss
N T
o
g 40
&
S 35
© 30
_8 25
«© 20 (
S
o> 15
c
B 10
=2 1
O 4 el A ) Wi - -
©000999000009009990000929999900909
RS YRa NS SNy EERRR R s e e
S5 35S 80800c0008080800380808088a
CMeMIMSAONOMOMSN NSNS NIATIMS DO DS
S MY BN CAmMIGEEG NS HMT O RGSNmE 6@ o0
SATYE3aRN Sema8gasx

elav-GAL4/+; UAS-GFP-IR (control)

7:45:00
9:00:00
10:15:00
11:30:00
12:45:00

14:00:00
15:15:00
16:30:00
17:45:00
19:00:00
20:15:00

T

I
L

A
o
=1
=1
=1
&
S

0:00:00
1:30:00 R
3:00:00
4:30:00
6:00:00
7:30:00
9:00:00
10:30:00

0:00:00
1:30:00
4:30:00
6:00:00
7:30:00
$:00:00
10:30:00
12:00:00
13:30:00
15:00:00
16:30:00
18:00:00
19:30:00
21:00:00
22:30:00
13:30:00
15:00:00
16:30:00
18:00:00

elav-GAL4/+ ;UAS-dABCC-IR63-155 (knockdown)

Hinh 5. Két qua xac dinh nhip sinh hoc ctia rudi gidm. Truc hoanh biéu thi cac méc thoi gian trong mét ngay. Truc tung biéu thj cwdng

do hoat déng cua rudi.
elav-GAL4/+; UAS-dABCC- IRG,&155 rudi knockdown dABCC4
elav-GAL4/+ ; UAS-GFP-IR: rudi knowdown protein GFP lam déi chiing.
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(E) Téng cudng dj hoat dong trong mt ngay

Hinh 6. Két qua phan tich nhip thirc - ngt & rudi gidm bao gom cwong dé hoat dong ban ngay (A), ban dém (B); thoi gian ngli ban ngay

(C), ban dém (D) va téng thoi gian hoat déng trong mét ngay (E) gitka dong rudi knockdown mang kiéu gen w/Y; UAS-dABCC-IR

elav-GAL4/+ va dong déi chirng w/Y; UAS-GFP-IR; elav-GAL4/+.
*: p<0,05; **: p<0,01.

Két qua xéc dinh nhip sinh hoc cua rudi gidm cho théy,
rudi hoat dong chu yéu vao hai thoi diém trong ngay tuong
(g voi hai dinh ¢ cudng do tin hiéu cao nhat (hinh 5). Thoi
diém tir 8-10 h 1a dinh hoat dong ban ngay (morning peak) va
thoi diém tir 20h30-21h30 1a dinh hoat dong ban dém (evening
peak). Theo do, thoi gian ngl ban ngay (midday siesta) dugc
tinh 1a khoang thoi gian giira hai dinh trong cung mot ngay
con thoi gian ngu ban dém (nighttime sleep) dugc tinh tir dinh
hoat dong ban dém cua ngay hém truéc dén dinh hoat dong
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ban ngiy ciia ngay hom sau. Tién hanh so sanh va phan tich
cuong d6 hoat dong clia rudi trong mot ngay nhan thay ruoi
giam knockdown dABCC4 c6 xu hudng hoat dong nhiéu hon,
thoi gian ngu ban ngay va thoi gian ngi ban dém cling dai hon
s0 v6i nhom chimg (hinh 6). Ngoai ra, & nhom rudi b bién dbi
gen dABCC4 tai m6 ndo con co hién twong khoi phat sém dinh
hoat dong ban dém. Cu thé, dinh hoat dong ban dém ¢ nhoém
rudi bénh 1y khoi phét tir thoi diém 18h30 thay vi 20h30 nhu
nhom rudi dbi chimg.



Véi uu thé  vong doi ngan, d& nudi trong phong thi nghiém,
¢6 thé cung cap s luong nhiéu trong ciing mot thoi diém, h¢
gen da dugc giai trinh tu toan bg va da dugc chimg minh Ve
mtre d6 twong dong t6i 70% gen gy bénh trén ngudi, rudi gidm
la m6 hinh thuan loi va Iy tuong cho viéc nghién ctru bénh lién
quan dén yéu t6 di truyén. Vi cdu triic hé than kinh hoan thién
va chtre ndng hoan toan tuong dong trén ngudi, rudi gidm ciing
duoc st dung 1am mo hinh dé nghién ctru vé cac bénh 1y than
kinh va van dong [12]. Trong nghién ciru nay, két qua so sanh
muc do trong dong cua gen ABCC4 6 nguoi va rudi gidm da
cho thiy mirc d6 bao ton cao giita cac ving chirc ning cta gen,
g0i y vé chirc ning cta protein 1a twong ty nhau cho mdi loai.

Viée giam biéu hién ciia JABCC ¢ md ndo da giy nén mot
loat nhimg thay dm trong kha nang twong tac xa hoi va nhip
sinh hoc ¢ rudi giam. Nhicu nghién ciru trude day cling st dung
rudi gidm lam sinh vat m6 hinh dé chimg minh mdi lién quan
gitra mot s6 gen nhur dABCAI3, rugose voi hoi chimng r6i loan
twky [3, 4, 13]. Rudi gidm mang gen dot bién b giam kha nang
twong tac xa hoi va thay doi nhip thic - ngi. Cuong do hoat
dong cua rudi & mic cao va kéo dai lién tuc trong nhiéu ngay.
Ngoai ra, rudi gidm mang gen dABCA13 dot bién ciing c6 hién
twong khoi phat som dinh hoat dong ban dém [3]. Kiéu hinh
twong ty nhu rudi gidm knockdown gen dABCC4 va tuong tu
nhu triéu chimg r6i loan tw ky ¢ ngudi.

Viéc tong hop dir liéu cia nhidu nghién ctru st dung mo
hinh rudi gidm bién d6i gen cho bénh tu ky ciing gop phan xac
dinh dugc vai trd cac nhom gen lién quan, 1am sang to co ché
phén tir cua bénh. Trong ho gen 4ABC ¢ nguodi, gen ABCC c6
vai tro van chuyen nhiéu loai co chat qua mang té bao, trong
d6 ¢6 lipid [7]. Nhiéu nghién ctru da chi ra, hé than kinh trung
uong la co quan tap trung ham luong lipid cao thur hai, chi sau
cac md md. Do d6, chirc nang van chuyén lipid qua mang té
bao cua ABCC dong vai tro quan trong trong viéc 6n dinh con
duong tin hiéu va duy tri can bang ndi méi & cac té bao trong
hé than kinh trung wong. Duya trén sy tvong dong véi dong vat
bac cao Vé cau triic gen va trinh ty axit amin ma hoa, JABCC
& rudi glam cling dugc du doan 1a co vai tro van chuyen lipid
qua mang té bao va duy tri can bang ndi moi. Viée giam biéu
hién ctia gen & mo ndo la nguyén nhan giy nén sy thiéu hut
chirc niing cua protein nay, tir &6 anh huéng dén céc con dudng
truyén tin ndi bao, hé qua 1 lam giam kha ning tuong tac xi
hoi va thay d6i nhip sinh hoc ¢ rudi gidm. M6 hinh rudi giam
trong nghién ctru ndy c6 thé tiép tuc dugc sir dung dé xac dinh
nhitng thay ddi trong hinh thai cdu truc té bao than kinh, d4nh
gia sy thay d6i & mirc d6 phén tir, tir d6 x4c dinh céc gen/nhém
gen c6 kha ning tuong tac voi dABCC va lién quan dén rdi loan
tu ky ¢ nguoi.

Keét luan

Nghién ctru da xdy dung dugc m hinh rudi gidm bién doi
gen ABCC va xac dinh dugc moi lién quan voi cdc biéu hién
cta bénh ty ky. Day la nhling két qua budc dau gop phan lam
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sang to vai trd ciia protein nay trong co ché phan tir ctia bénh,
dong thoi cung cap mot mo hinh tiém ndng va kinh té cho
nghién ctru thir nghi¢m va sang loc thudc.

Nhom téc gia xin cam on su hd tro kinh phi tir dé tai tiém
ning “Nghién ctru vai tro ctia gen ABCC lién quan dén hoi
chimg tu ky bang md hinh rudi gidm va tmg dung mé hinh nay
trong sang loc dugc liéu”, thudc Dé 4n hd tro nghién ctru va
xuat ban qudc té ciia Truong Pai hoc Y Ha Noi. Nhom nghién
ctru xin chan thanh cam on su hd tro tir phia GS Matsamitsu
Yamaguchi - Khoa Sinh hoc ting dung, Hoc vién Cong nghé
Kyoto, Nhat Ban.
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Nghién ciru kha nang nhan giépg b?lng hat
va sinh trwong cua ciy Riéng am
(Alpinia Zerumbet (Pers.)) c6 nguon goc tw Nhat Ban
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Tém tit:

Trong diéu kién tu nhlen, cay Rleng am (Alplma Zerumbet (Pers )) chi phat trlen & mot s6 khu vue, hat kho nay mam
Nghién ciru nay nham danh gia mot 50 yeu t6 anh hwéng dén kha nang nay mam cua hat Rleng am. Hat Rleng Am
phoi kho dugc ngim G & cic nhiét do va voi lwgng GA3 khac nhau cho ty 1€ ndy mam Khac nhau. O nhiét dp 40°C,
ty 1¢ niy mam dat 75, 88, 87 va 86% twong {rng v6i cac nong dp GA3 1a 5, 10, 20 va 30 ppm. Qua trinh niy mam ciia
hat bit dau dién ra tir ngay thir 10 sau khi G va két thic vao ngay thir 22. Hat sau khi niy mam dugc gieo vao khay
nhua véi gia thé 1a 80% dat phu sa song Hong + 20% phan vi sinh, cho ty 1¢ sdng 1a 97%, chiéu cao cdy trung binh

sau 45 ngay dat 7,6-8,1 cm.

Tir khéa: nhan gidng bing hat, Riéng 4m, ty 1¢ nay mam.

Chi sé phin logi: 4.1

Pat van de

Riéng 4m (Alpinia zerumbet (Pers )), con goi la Riéng
dep, Cao luong khuong, Pai thao khiu, Thao dau khau, 1a
cdy thude moc rai ric & mot sb tinh phia Bic, Thira Thién
- Hué, Ba Ria - Viing Tau... thudc chi Riéng (Alpinia), ho
Gung (Zingiberaceae).

Cay Riéng 4m 1a mot loai ciy lau niam, tuong dbi cao
(trung binh 2-3 m), phat trién thanh cac cum thing dung, ré
to, map. L& cod phlen to, mau xanh, dai 25-70 cm, rong 6-10
cm, cudng dai 2-5 cm, mép cao 1,2 cm. Hoa mau tring, biu
vang, moc thanh chum, cum hoa & ngon, ru xuéng, dai 20-
40 cm, 14 bac dai 2-3 cm 1am thanh bao tring, chop hong,
dai cao 2 cm; canh hoa 2,5 cm, méi dai 3,5 cm, vang. Qua
to, duong kinh khoang 2 c¢m, khi chin c6 mau d6. Mua ra
hoa thang 3-4, qua chin tir cudi thang 8-9. Cay Riéng am
phat trién t6t ¢ nhiét do tir 20°C [1-4]. Cac bd phén 14 va
than r& cua loai nay duoc st dung lam thubc (theo y hoc
) truyén & nhidu quéc gia trén thé gidi nhu Y, Nhat Ban,
Trung Quéc, An Do, Viét Nam, Myanma...).

Céc nghién ctru hién dai xac nhén thanh phﬁn hoéa hoc
chinh cua Riéng 4m c6 nhom kavalactone [gém dihydro-
5,6-dehydrokavain (DDK), 5,6-dehydrokavain (DK)] va
acid béo (gdm acid chlorogenic, acid ferulic, quercetin,
catechin, epicatechin, p-hydroxycinnamaldehyde,

“Tac gia lién hé: Email: mphuongen@gmail.com
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dihydroflavokavain B...). Ngoai ra, con c¢6 nhiéu thanh phan
tinh dau khac nhau nhu methyl cinnamate, eugenol, pinene,
cadimene... Bén canh do, Riéng am da duogc ching minh c6
céc tac dung nhu ting cuong hé thong mién dich ciia co thé,
diéu trj vét loét, dau nhirc co, chéng oxy héa, giam dudng
huyét, giam huyét ap, han ché rdi loan lipid mau chéng béo
phi, phong ngira bénh 1y tim mach va dot quy, tc ché dong
té bao ung thu PACA-2, Panc-1, HCT116, A549... [5-9].

V6i nhiéu tac dung néu trén nhung cdy Riéng 4m ¢ ngoai
tu nhién lai phat trién khong nhiéu, hat cay nay co ty 1& nay
mam rat thap (chi dat khoang 10%), tai Nhat Ban chi phat
trién duoc ¢ dao Okinawa O Viét Nam cho dén nay chua
c6 nghién cu’u sdu nao vé cay Rleng 4m, dic biét 1a nhimng
nghlen clru vé ky thuét gleo wom, trong va cham séc. Chinh
vi thé, dé gop phan cung cap nhiing co sé khoa hoc cho v1ec
phat trién loai cdy nay, viéc nghién ctru kha ning nhan giéng
bang hat va sinh truong cua ciy Riéng 4m ¢ giai doan vuon
wom 14 rat can thiét.

No6i dung va phuong phap nghién ciiu
Vit liéu nghién ciru
Qua Riéng 4m duoc thu hai trén cady me khdée manh,

khong sau bénh tai Vinh Phuc (cdy nay dugc mang tur Nhat
Ban sang trong ¢ Vinh Phuc). Qua duoc phoi kho va boc
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Abstract:

In natural condition, Alpinia Zerumbet (Pers.) only grows
in certain areas; its seeds are difficult to germinate. This
study aims to evaluate a number of factors affecting
the sprouting ability of those seeds originating from
Japan. Warmly dried Alpinia Zerumbet (Pers.) seeds
were incubated at different temperatures and amounts
of GA3, which have different germination rates. At
40°C, the germination rate reached 75, 88, 87, and 86%,
respectively, with concentrations of GA3 in 5, 10, 20, and
30 ppm. The germination of the seed started from the
10" day after incubation and ended on the 22" day. The
germinated seeds were sown in plastic trays with 80%
of alluvial soils of the Red River + 20% of microbial
fertilisers, giving a survival rate of 97%, and on average,
tree’s height after 45 days was 7.6-8.1 cm.

Keywords: Alpinia Zerumbet (Pers.), germination rate,
seed germination.

Classification number: 4.1
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tach ra dé léy hat, chon cac hat chic, co kich thudc tuong
d6i dong déu nhau.

Chat kich thich hat nay mam sir dung 1a Gibberellin A3
(GA3) duoc san xudt tir Nhat Ban.

Céc dung cu va thiét bi dung trong thi nghiém gom: 6ng
dong, coc dong, ti am, khay nhua, can phan tich...

Ngi dung nghién ciru

- Nghién ciru dic diém hinh thai, chit luong qua va hat
gidng.

- Nghién ctru anh hudng cua cac bién phap xir 1y dén ty
¢ nay mam cua hat (nhiét do, ham Iugng GA3 bd sung).

- Nghién ctru ty 1& séng va phat trién cia cdy con.
Phuwong phdap nghién ciru

Phuong phdp xdc dinh ddc diém hinh thai, chdt leong
qud va hat giong:

Xac dinh kich thudc qua bang thude kep ki thuat Panme
(Hang Mitutoyo, Nhat Ban), pham vi do 0-200 mm, do
chia 0,05 mm.

S6 qua dugc quan sat 1a 30 qua, 1y ngiu nhién tir 16 qua
duoc thu hai.

Mau sic qua duoc quan sat truc tiép trong qua trinh chin.

Trong lugng hat dugc can béng can phan tich c6 do
chinh xac 10,

Phwong phap nghién ciru anh hwong cua cac bién phap
xik Iy dén ty 16 nay mam cia hat: hat dung trong thi nghiém
la cac hat dugc chon tuong dédi déng déu vé kich ¢& va trong
luong.

+ Anh huéng cta nhiét ¢ dén kha ning nay mam cia
hat: thi nghiém duoc bd tri nhu sau (hat dugc nggam i 8 h &
tat ca cac cong thirc): déi chimg (PC): ngam hat & nhiét do
phong; CT1: ngdm hat ¢ 30°C; CT2: ngdm hat ¢ 40°C; CT3:
ngam hat ¢ 50°C; CT4: ngam hat & 60°C.

Nhi¢t d6 dugc duy tri trong ta 4m. Thi nghi¢m dugc
tién hanh theo khdi ngdu nhién day du, véi cac cong thic
khéc nhau, mdi cong thire lap lai 3 lan, sb lugng hat trong
moi cong thtc 1a 100 hat. Hat sau khi ngdm dugc vét ra va
U trong khan vai, dé ¢ nhiét d6 phong (khoang 23-25°C).
Nhiét do t6i uu rat ra tir thi nghiém nay dugc st dung cho
cac thi nghiém tiép theo.

+ Anh huéng cua chét kich thich sinh truong GA3 dén ty
1€ nay mam cua hat: hat giéng dugc ngdm 6 nhiét do 40°C
(nhiét do tdi wu duoc lya chon & trén) trong 8 h voi cac cong
thirc thi nghiém bd sung GA3 & ndng d¢ khac nhau, cu thé:
DC: khong xtr Iy GA3; CT1: ngadm hat trong dung dich co

a
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bd sung GA3 véindng do 5 ppm; CT2: ngdm hat trong dung
dich ¢6 b sung GA3 v6i nong d6 10 ppm; CT3: ngdm hat
trong dung dich ¢ bo sung GA3 véi ndng d6 20 ppm; CT4:
ngam hat trong dung dich c6 b6 sung GA3 véi nong do 30
ppm.

+ Nghién cuu kha nang nay mam cua hat glong theo
TCVN 8548:2011 vé kiém nghiém hat giéng cay trong.

Ty 1& nay mam (%) = (S6 hat nay mam/Tong s6 hat kiém
nghiém) x 100

Phirong phdp nghién cieu s phat trién ciia cdy con sau
khi gieo hat:

Hat sau khi nay mam duoc gieo vao cac khay nhya, dién
tich khay 25x50 cm, mdi khay c6 50 6. Gia thé ding dé gieo
hat 1a dit phu sa séng Hong va phan hiru co vi sinh Qué Lam
ty 1€ 80:20.

Thi nghiém duoc lap lai 3 lan, theo ddi kha nang moc
cay vatang trudng cua cdy, thoi gian theo doi trong 45 ngay
sau khi gieo hat dd nay mam vao gia thé.

Cac chi tiéu theo doi

Ty 1¢ nay mam cua hat Riéng am, ty 1& moc cdy, su phat
trién cua ciy con: chidu dai 4.

Phuwong phap xu ly s6 liéu

Sb liéu duoc tong hop, phan tich va xir ly bang phan
mém Microsoft Excel.

Két nua nghién ciiu va thao luan

Dic diém hinh thdi va chit lwong hat giong

Qua cay Riéng 4m hoi tron, khi non c6 mau xanh, khi
chin ¢6 mau d6. Puong kinh qua tir 1,35-2,15 cm. Qua cé
nhiéu hat, sO hat trong qua 25-40 hat, hat c6 khoi lugng

trung binh khoang 0,038 g. Hat dugc bao pht bén ngoai mot
16p mang moéng mau trang (hinh 1).

879

Hinh 1. Hinh anh qua va hat cay Riéng 4m.
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Anh hwong ciia cdac bién phap xr ly dén ty 1¢ nay mam
cua hat

Bang 1. Anh hwéng ctia nhiét do dén kha nang ndy mam cia hat.

$6 hat nay mam trung binh sau khi i Ty 1¢ ndy
Cong 4 hat thi mém ciia
thire thi ; hiém Sau  Sau  Sau  Sau  Sau Sau  Sau  Sau  hatsau
nghi¢m ghit 9 10 n 4 16 18 20 22 22ngayi
ngdy ngy ngdy ngiy nmgy ngay ngdy ngiy (%)
bC 100 0 0 3 8 6 2 25 21
CT1 100 0 2 7 19 2 43 45 46 46
CT2 100 0 3 12 28 45 63 67 68 68
CT3 100 0 3 10 23 ¥ 57 60 6l 601
CT4 100 0 2 9 24 32 48 50 52 52

Két qua bang 1 cho thdy, & hdu hét cac cong thirc thi
nghlem thi sau 9 ngay 11, budc sang ngay thir 10 hat Riéng
4m bit dau nay mam, riéng & cong thuc d6i chung (PC)
budc sang ngy 12 méi c6 hat nay mam. S6 luong hat nay
mam ting theo thoi gian G va sau 22 ngay u thi hat két thic
sy nay mam. Ty 1é nay mam ctia hat dao dong 27-68%, thap
nhit & cong thirc ddi chung (chi dat 27%) va cao nhat &
cong thirc CT2 (dat 68%). O CT1, CT3, CT4, tirc hat dugc
ngam ¢ nhiét do twong ung la 30, 50 va 60°C thi ty 1¢ nay
mam cua hat tuong ung dat 46, 61 va 52%. Khi tang nhiét
d6 ngam hat tir 40 1én 50°C (CT3) va 60°C (CT4) thi ty 1€
nay mam cua hat co xu huéng giam, twong tng la 61 va
52%. Két qua cho thdy, nhiét do ngdm hat khac nhau anh
hudng ro rét dén ty 1€ nay mam cua hat, ty 1€ hat nay mam
dat cao nhit 6 CT2 - ngam hat ¢ 40°C.

Anh huwéng ciia chit kich thich sinh truéng GA3 dén
1y 1é ndy mam ciia hat

Sau khi lya chon cac hat c6 kich thuéc dong déu, cho
hat vao dung dich GA3 véi cac néng d6 khac nhau, ngam &
nhi¢t d 40°C trong vong 8 h. Hat sau khi ngdm dugc vot ra
dé rao va u & nhiét do phong (khoang 23-25°C), theo doi ty
1€ nay mam cua hat, két qua thu dugc nhu bang 2.

Bang 2. Anh hwéng cta chat kich thich GA3 dén kha ning nay
mam cua hat.

, S6 hat ndy mam trung binh sau khi i Ty I¢ ndy
Cong S0 hat mam ciia
th“c,}hl . N Sw S Sw S S Sw S Sm o
nghidm —wghitm 0w o o8 ow o2 B i
i (%)

ngdy mgdy ngdy mgy ngdy gy ngdy  ngdy

bC 100 0 3 12 8 4 63 67 68 68

CT1 100 0 6 19 40 52 68 73 75 75
(T2 100 0 9 26 8 70 80 85 88 88
CT3 100 0 10 27 50 7 84 86 87 87
CT4 100 0 0 27 5374 85 86 86 86
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Két qua bang 2 cho thay, hat ciing bat dau nidy mam sau
10 ngay u va su nay mam ciing két thuc sau 22 ngay u. Tuy
nhién, khi b6 sung GA3 vao dé ngdm hat Riéng 4m da lam
thay d6i téc do nay mam ciing nhu ty 1& nay mam cua hat
tang 1én dang ké so vdi cong thire DC khong bd sung GA3.
O cong thitc CT1 (b6 sung 5 ppm GA3), ty 1¢ nay mam
cua hat 1a 75%, tang 10,29% so voi DC. Khi tang néng do
GA3 18n 20 (CT3) va 30 ppm (CT4) thi ty 1& hat nay mam
dat 88 va 87%, ting so v6i cong thirc dbi chimg twong tng
1a 29,41 va 27,94%, tuy nhién so voi cong thite CT2 thi co
su sai khac khong nhiéu. Didu d6 chimng t6 bd sung GA3 da
lam ting ty 1é ndy mam cta hat mot cach rd rét, tuy nhién
ty 16 ndy mam cia hat dat cao nhit & miac GA3 bd sung 1a
10 ppm. Nhu vay, ¢ nhi¢t do ngam hat 1a 40°C c6 bd sung
GA3 v6i ndng d6 10 ppm, ngdm hat trong 8 h rdi  thi sau
22 ngay ty 1& nay mam cta hat dat cao nhét (88%).

Nghién citu theo déi sw sinh truwéng phdt trién ciia cdy
con giai dogn gieo hat ra khay nhuwa

Hat dd nidy mam sau 22 ngdy u dugc wom vao cic khay
nhya, dién tich khay 25x50 cm. Két qua theo ddi ty 1¢ song,
chiéu cao cdy duoc thé hién trong bang 3.

Bang 3. Ty & s6ng va sw phat trién clia cay con.

. Sau Ty 1§ Caocidy SOla Dai la
Dot gieo A £ 5
tro ng trong song trung trung trung binh
(ngay) (%) binh (cm) binh (Id) (cm)
7-10 95
Dot 1
45 93 8,1 3 5.1
7-10 93
Dot 2
45 90 7.9 3 5,1
7-10 92
Dot 3
45 90 7,6 3 5,1

Két qua bang 3 cho thdy, cdy Riéng 4m con c6 thé sinh
truong va phat trién tot trén gia thé thi nghiém (dit phu sa
song Hong va phan hiru co vi sinh Qué Lam ty 1& 80:20)
trong trong khay. Sau 7-10 ngay gieo hat thi cdy 3 moc 1én,
ty 1¢ hat moc thanh cay ¢ cac dot gieo dao dong 92-95%.
Sau 45 ngay thi cay phat trién duoc 3 14 va cay khoe manh,
cling cap, ty 1¢ ciy séng liic nay dat 90-93%. Cay cao trung
binh tir 7,6-8,1 cm, 14 trung binh dai 5,1 cm. Lic nay, cay co6
thé dugc chuyén ra bau dé trong. Tir két qua trén cho thy,
hau hét hat sau khi xtr Iy nay mam thi khi gieo ty 1& moc
thanh cdy con rat cao, cdy phat trién tt (hinh 2).
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Hinh 2. Hinh anh cay Riéng 4m gieo tir hat (28 ngay).

Két luan

Thu hai qua Riéng 4m vao cudi thang 8, dau thang 9, khi
qua chuyén sang giai doan chin d6, hat c6 chat luong tot.
Qua c6 duong kinh 1,35-2,15 cm, 25-40 hat, hat chic, c6
khdi lwong trung binh khoang 0,038 g. Hat dugc bao phu
bén ngoai mot 16p mang mong mau trang.

Xt ly hat ¢ cac nhiét d§ khac nhau thi ty 1€ nay mam
cua hat ciling khac nhau, hat ngdm ¢ nhiét do 40°C trong tu
am vai thoi gian 8 h cho ty 1€ ndy mam cao nhat (dat 68%).

B6 sung GA3 vao dung dich ngam hat da lam ting déng
ke ty 1€ ndy mam cua hat, véi muc bd sung 10 ppm GA3 hat
c6 ty 1¢ ndy mam cao nhat, dat 88% sau 22 ngay u.

Véi gia thé gieo hat 1a dat phu sa song Hong va phan
hiru co vi sinh Qué Lam ty 18 80:20 cho ty 1& sdng 90-93%,
cdy phat trién cting cap, v6i s6 14 1a 3 va dat chiéu cao trung
binh 7,6-8,1 cm. Cy nay dam bao tiéu chuan chuyén sang
bau wom.
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Anh huéng ciia tinh chat dat dén sinh trwng loai cdy Tai chua
(Garcinia cowa Roxb.) tai ving Tay Bac Viet Nam

Nguyén Vin Thanh®, Nguyén Thi Thu Trang
Vién Cong nghé sinh hoc Lam nghiép
Ngay nhén bai 15/8/2019; ngay chuyén phan bién 19/8/2019; ngay nhan phan bién 18/9/2019; ngay chip nhan dang 27/9/2019

Tom tit:

Tai chua (Garcinia cowa Roxb.) 12 loai ciy gd trung binh, ¢é nhiéu cong dung, phan bd va phat trién tot trén dat
phan ng chua, khi ning trao ddi cation (CEC) trung binh. Tinh chét ciia dit cé tac dong truc tiép dén su sinh
trudng ciia loai ciy nay; khu vire ¢ ting dit day, ham lrong dinh dudng cao, dd 4m va dd x5p cao thich hop cho loai
Tai chua sinh truwéng tot. Két qua nghién ciru tai 3 tinh (Hoa Binh, Son La, Pién Bién) & khu vue Tay Bic cho thiy,
dit noi c6 ciy Tai chua sdng c6 ham lwong dam dé tiéu dao dong tir nghéo dén trung binh (3,8-6,51 mg/100 g); lin
tong s6 dao dong tir mirc kha dén giau (0,12-0,21%); Kali dé tiéu va CEC trong dit & mirc trung binh, dat 13,03-14,0
mg/100 g va 12,17-17,91 meq/100 g. P$ Am dit dao dong 3,60-4,20%, ty trong 2,72-2,75, dung trong 1,14-1,22 va do
X0p 56,6-63,0% (kha xdp). Trong 3 tinh nghién ciru, dit tai Hoa Binh c6 ting day hon, ham lwgng dam d@ tiéu va
1an dé tidu cao hon ¢ Son La va Pién Bién; ciy Tai chua & Hoa Binh sinh truéng tot nhit, kém nhat 1a tai Di¢n Bién.

Tir khéa: cay Tai chua, sinh truéng, TAy Bic Viét Nam, tinh chit dat.

Chi s6 phén loai: 4.1

Tai chua 1a cay gd trung bmh cao 16-20 m, dudng kinh
dat 40-60 cm, than thang, g& c6 mau tring, ctng, thé tho,
dugc dung trong xay dung, dong do dac trong gia dinh [1].
Cay Tai chua Ia loai cdy ban dia da tac dung, vira cho san
pham gd, vira cho qua c6 gia tri thyc pham cao, c6 tac dung
gidi doc, ting cudng kha ning mién dich va ning lugng cho
co thé. [2, 3]. Hién nay, cdy Tai chua ngay cang duoc nguoi
dan nudc ta wa chudng, qua Tai chua la loai thirc an rét quen
thudc cua nguoi dan mién Bic. O nudc ta, qua Tai chua la
ngudn cung cap acid citric tu nhién quan trong, thit qua kha
chua v6i vi chua thanh mat, thuong dwoc phoi kho dung dé
néu canh, dic biét dé niu canh riéu cua, kho ca hodac ngam
v6i duong 1am nude giai khat vao nhitng ngay heé. San pham
qua Tai chua tiéu thu ngay cang thuén lgi va ¢ gia cao, nhidu
dia phuong ciing da lya chon Tai chua la mdt trong nhiing
loai cay duoc sir dung dé trong rimg san xudt, rimg phong ho.

Tuy nhién ¢ Viét Nam, nhiing nghién ciru vé cdy Tai chua
con it va chua ddy du, méi chu yéu tap trung vao phan b,
phan loai va m6 ta hinh thai. Gan déy ciing dd c6 mot sb tai
lidu vé sinh thai loai Tai chua nhung con kha so sai, chua dap
tig dugc nhu cau doi hoi ciia thuc tidn san xuét hién nay, dic
biét 1a ving Tay Béc. Do vdy, viéc nghién ciru bd sung nhimng
ddc diém sinh hoc, sinh thai hoc... 1am co s& khoa hoc cho
viéc phat trién loai cdy nay la rat can thiét.

Xuét phat tr nhu cau thuc tin trén, viéc nghién clru mot

“Tac gia lién hé: Email: nguyenvanthanhcr@gmail.com
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s0 yéu to moi truong song anh huong dén sinh truong, phat
trién cta loai Tai chua dit ra 14 rat can thiét. Trong khudn kho
bai bao nay, ching toi d& cap toi anh hudng cua tinh chit dat
dén sinh truong cua loai cdy Tai chua tai ving Ty Béc Viét
Nam. Két qua nghién cru gop phan b sung cac dif liéu khoa
hoc cho viée gdy trong, phat trién cdy Tai chua tai ving Tay
Bic, gop phan xo6a d6i giam ngheo, nang cao thu nhép, cai
thién doi séng nguoi dan 1am nghé rimg tai day.

Noi dung va phuong phap nghién ciu
Déi twgng nghién ciru

Dit noi co loai cdy Tai chua sinh song tai 3 tinh Hoa
Binh, Son La va DPién Bién. Nghién ctru dugc thuc hién
trong nam 2018.

Ngi dung nghién ciru

- Nghién ctru anh huéng ctiia mot s6 tinh chat hoa hoc dat
td1 sinh trudng cua cay Tai chua.

- Nghién ctru anh huéng cua do day tang dit t6i sinh
truong cua cay Tai chua.

- Nghién ctru anh hudng ciia mot sd tich chét vat 1y cua
dat to1 sinh truong cua Tai chua.

Phwong phdap nghién ciru

Phirong phdp ké thira: ké thira, tham khao ¢ chon loc
cac tai ligu va két qua nghién cuu trudce day.
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Abstract:

Garcinia cowa Roxb. is the average tree species, with
many uses, and it distributes and develops well on the
acidic reaction soil. The soil properties have a direct
impact on the growth of this species. Research in the
area of Northwest showed soils where Garcinia cowa
Roxb. lives have the available Nitrogen content ranging
from poor to fair level (3.8-6.51 mg/100 g), the total
phosphorus ranging from fair to rich (0.12-0.21%), the
available kali and CEC at medium level, reaching 13.03-
14.0 mg/100 g and 12.17-17.91 meq/100 g, respectively.
Soil moisture ranged from 3.60 to 4.20%; proportion
ranged from 2.72 to 2.75; density ranged from 1.14 to
1.22; and porosity ranged from 56.60 to 63.00% in fairly
porous level. In the three provinces of the studied region,
Garcinia cowa Roxb. in Hoa Binh province grew the best
because Hoa Binh has the thicker layer of land, and the
available N, available K,O and total P,O, contents that
were higher than in Son La and Dien Bien provinces.

Keywords: Garcinia cowa Roxb., growth, Northwest of
Vietnam, soil properties.

Classification number: 4.1

Phuwrong phdp diéu tra thue dia va ldy mdu:

- Thu thap s6 liéu cdy Tai chua: bang phuong phap thiét
1ap 7 6 tiéu chuén dai dién dién hinh cho mdi dang lap dia
ctia mdi tinh, téng s6 6 tiéu chudn 1a 21. Cac 6 dugc lap co
dién tich 1a 1.000 m%6 (40x25 m) bang may GPS, dé danh
gia sinh truong cua cdy Tai chua, cac chi tiéu sinh trudng
cua loai Tai chua bao gobm: duong kinh ngang nguc (D ,),
chidu cao vit ngon (Hvn), dudng kinh tan (Dt) duoc thu
thap theo cac phuong phap diéu tra 1am hoc.

- Lay miu dét: tai mdi 6 tiéu chuan ¢ mdi tinh nghién
ctru ldy mau dit dé phan tich bang cach dao 1 phau dién
phu, mau dit duogc l4y theo 3 ting: 0-25, 25-50 va 50-75 cm,
téng s6 mau ldy dé phan tich 1 63 mau.

Phwong phdp néi nghiép: mau dat lfiy vé dugc tién hanh
phéan tich mot s6 chi tiéu vat 1y, héa hoc trong phong thi
nghi¢m cta Vién Nghién ctru Sinh thai va Moi trudng rung,
Vién Khoa hoc Lam nghiép Viét Nam, cu thé nhu sau:
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+ Dung trong dugc xac dinh béng 6ng dung trong c6 thé
tich 100 cm’.

+ Do x6p (X) duge xac dinh thong qua ty trong va dung
trong [4].

X =(1-D/d)*100

Trong dé: D 1a dung trong; d 14 ty trong cua dat.

+ CEC: theo TCVN 8568:2010.

+ Lan tong s6 dugc xac dinh theo phuong phap thir
TCVN 8940:2011.

+ Pam d& tiéu (mg/100 g dét): theo TCVN 5255:2009.

+ Kali d& tiéu (mg/100 g dat): theo TCVN 8662:2011.

+ pH, .: theo TCVN 5797:2007.

KCI

+ Do am: theo TCVN 4048:2011.
+ Ty trong: theo TCVN 6863:2001.

+ Toan bo s6 lidu duge xtr 1y theo phuong phap thong ké
toan hoc trong 1am nghiép trén phan mém ung dung Excel
2013 va SPSS 20.0.

Anh hwéng ciia mot so tinh chit héa hoc dit téi sw
sinh truwong cua cdy Tai chua

Tai chua 1a loai cay ua sang, sinh trudng nhanh, thuong
moc O ven rung ram am nhiét doi, hoic trong rung thua, ua
dat sau, thoat nude [5, 6]. Tinh chit hoa hoc cua dat c6 anh
hudng rat 16n téi su sinh trudng cua cac loai thyc vat noi
chung va Tai chua néi riéng. Két qua phan tich tinh chat hoa
hoc cuia dit va sinh truong ctia cay Tai chua phan b tu nhién
trong khu vuc nghién ctru dugc tong hop o bang 1.

Bang 1. Anh hwéng ctia mot sé tinh chat héa hoc dat téi sinh
trwdng cua cay Tai chua tai khu vwc nghién ctru.

Sinh trugng
cia Tai chua

K,0dt CEC D Hwm Dt

13
mg/l00g — meg/100g (cm) (m)  (m)
13,08

1243
12,96 11,86
13,04 1221
13,03 117

Chi tiéu hoa hoe dt
Dj siu
(cm) g Ni o POs
Mo wonpng o
0-25 356 435 0,18
pign 2550 363 363 0,07
Bién 50-75 34 3M 0,11
Trung binh 3,54 3,80 012
025 381 579 018 1370 15,18
2550 380 483 012 1369 1282
SonLa 81 181 38
50-75 406 480 013 1338 11,81
Trungbinh 391 514 014 1359 1327
0-25 38 74l 025 1376 1829
2550 419 651 022 1450 1727
Hoa Binh 50 22 52
5075 421 58 018 135 18,17

Trung bink -~ 4,08 6,51 0,21 14,00 1791

Dia diém

452 174 35

Ghi chu: sb liéu phan tich tai Vién Nghién ctru Sinh thai va Mai trwong rirng;
Ndt: dam dé tiéu; P,0,ts: an tong s6; K,Odt: kali d& tiéu.
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Tir s6 liéu bang 1 cho thay, dit & cac dia diém c6 cay Tai
chua phan bd 12 loai dat c6 phan tmg chua manh (trung binh

H, ., dat 3,54-4,08), tuy nhién gia tri nay it c6 su khac biét;
dam dé tiéu & mirc nghéo dén kha (dat tr 3,80 mg/100 g, cu
thé ngheo tai Dién Bién, trung binh & Son La va kha ¢ Hoa
Binh). Ham luong lan tong sé dao dong & mirc tir kha dén
giau (0,12-0,21%), cao nhat & Hoa Binh. Ham luong kali dé
tiéu & mirc trung binh, dao dong tur 13,03 dén 14,0 mg/100
g (cao nhit & Hoa Binh, thdp nhat & Dién Bién, nhung sy
bién dong 1a khong dang ké). CEC & muc trung binh, dat
12,17-17,91 meq/100 g. Khi diéu tra s6 lidu sinh trudng cho
thiy, loai cdy Tai chua dat sinh truong tot nhat vé dudng
kinh, chiéu cao & Hoa Binh va thép nhét & Dién Bién. Diéu
nay chimg t6, cay Tai chua phat trién tt hon ¢ nhitng noi c6
ham luong céc chat dinh dudng cao hon va 14 loai cay kha
phu hop véi dat ¢ pH thép.

Anh hwéng ciia dp day ting dit t6i khi ning sinh
truong cua Tai chua

Tai chua 1a loai cdy sinh trudng trung binh, sinh trudng
phat trién tot trén dat feralit do vang phat trién trén da me
phién thach sét, phién thach mica, riolit; dat co tﬁng day,
am, thoat nude [2, 5]. O d6 sau 0-25 cm cdy co rat nhidu ré
con lan rong, & d6 sau 25-75 cm gﬁn nhu chi ¢6 cac ré to va
1& coc dam sdu dé bam vao long dat. Do day ting dat & cac
d6 sau: 0-25 cm gdm tang O va A; 25-50 cm 13 mot phan
tang A va E; 50-75 cm chu yéu 1a tang B ¢6 1an tang E (anh
huéng nhiéu dén cac chi tiéu nhu nito dé tiéu, kali dé tiéu,
lan tong s6). Két qua cho thdy, kha ning CEC & céc tang dat
cung céac chi sb nito d& tiéu, 1an tong sd, kali d& tiéu phan
16n cao nhat tai tinh Hoa Binh, sau d6 dén Son La, Dién
Bién (bang 1).

Do day tang dat khac nhau cho théy, cac yéu td 1y hoa
tinh khac nhau c6 anh hudng truc tiép dén hé ré cia cay Tai
chua, tir d6 anh hudng truc tiép dén sinh truong cua loai
ciy nay. Két qua diéu tra thyc nghiém tai hién truong cho
thiy, tai Hoa Binh dit co do day ting dat sau hon & Son La
va thap nhat & Dién Bién, day 1a diéu kién thuan lgi cho
thuc vat noi chung va cay Tai chua noi riéng phat trién hé
ré dam siu... dan dén su da dang cua cac loai sinh vat sinh
song trong hé sinh thai tai ddy. Ngoai ra, theo tong hop sd
liu diéu tra vé duong kinh ngang nguc D,)), chiéu cao
vat ngon (Hvn) duoc thu thap cho thay, cay Tai chua & Hoa
Binh sinh trudng tt hon ca, cac yéu t6 dinh dudng dat & cac
d6 sau ting dit khu vuc Tai chua phan b & Hoa Binh c6 chi
sO nito dé tiéu, 1an tong s6 va kali d& tiéu cao nhét, thap nhét
la tinh Bién Bién. Do vy ta co thé khéng dinh d6 phi cua
d4t 6 Hoa Binh la cao nhét, sau d6 dén Son La va Dién Bién.
Su khac nhau nay dugc thé hién 16 hon trong hinh 1 va 2.
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Puong kinh ngang nguec ciia loai Tai chua tai
khu vure nghién ciru

54,00
52,00
50,00
48,00
46,00
44,00
42,00
40,00 -

cm

tinh

bién Bién  Son La Hoa Binh

Hinh 1. So sanh D, , cla lodi Tai chua tai khu vwe nghién ciru.

Chiéeu cao vit ngon cia loai Tai chua tai
khu vuc nghién ciu

54,00
52,00
50,00
= 48,00

40,00 - T

46,00
42,00
SonLa  Hoa Binh

tinh

Dbién Bién

Hinh 2. So sanh Hvn cua loai Tai chua tai khu vwc nghién ctru.

Anh hwéng ciia mét sé tich chit vt Iy dit t6i sinh
truong cua Tai chua

Dt c6 mot sb tinh chét vat Iy chi yéu nhu ty trong, dung
trong, d6 xdp, d6 4m, tinh dinh, tinh déo, d6 chat, st can...
Nhimg tinh chat nay thudng dugc quyét dinh boi cac thanh
phan khoang vat (nguyén sinh, thir sinh), thanh phan cac
cap hat (cat, limon, sét), thanh phan chit hiru co co trong
dat va tinh lién két giira cac thanh phan trén dé tao ra két ciu
ctia dit. Nhirng tinh chit néu trén cua dit c6 anh huéng truc
tiép dén phan bd ciing nhu sinh trudng va phat trién cta cac
loai thyc vat, tuy nhién ¢ day chung t6i chi tap trung phan
tich vé céac chi tiéu nhu ty trong, dung trong, do x0p va do
am. Két qua nghién ctru anh huong mot sb tich chét vat ly
ctia dét t6i sinh trudng cta Tai chua tai khu vuc nghién ctru
duoc trinh bay ¢ bang 2.
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Bang 2. Anh hwéng clia mot sé tich chat vat Iy dat téi sinh trwdng
cua Tai chua tai khu vwe nghién ciru.

Céc chi tiéu vt Iy ddt Sinh trwdng cia Tai chua

TT  Diadiém - .

Djdam  Dungtrong . Dj xop

% (gen’) Ty trong % D:, g (cm) Hm (m) Dt (m)
1 DiénBien 3,60 1,2 212 56,80 45,20 1740 3,50
2 Sonla 3,80 L19 273 58,60 48,10 18,10 3,80
3 HoaBinh 402 1,14 2,75 63,00 52,10 21,20 5,20

Két qua bang 2 cho thay, dat & 3 tinh Tay Béc c6 tinh chat
vat Iy khac nhau. Vé 6 am tai 3 tinh dao dong trong khoang
3,60-4,02%, cao nhit tai Hoa Binh, thap nhat tai Dién Bién.
Dung trong ciia dét tai 3 tinh nghién ciru ciing c6 sy khac
nhau nhung khong nhiéu, dao dong tir 1,14 dén 1,22 g/em’,
& Hoa Binh dét bi nén it nhét, sau d6 dén Son La va Dién
Bién. Tur két qua phén tich dung trong cho thay, dat tai khu
vuc nghién ctru thudc nhom dat bi nén it (theo danh gia
dung trong dét ctia Katrinski).

Ty trong dét dao dong trong khoang 2,72-2,75 tai 3 tinh,
nhu vy ching khong ¢6 sy khac biét nhiéu va déu thude
loai dt nghéo mun. V& do xdp dét, két qua tinh toan cho
thiy tai cac tinh nghién ctru noi c6 Tai chua phéan bd, dit co
do xép dao dong tr 56,8 dén 63,0%. Theo danh giacia S.V.
Astapdp thi d6 xp cua dét tai khu vure nghién ctru & cap do
I1, dat pha x6p (dat xdp).

Diéu nay ching to Tai chua wa phan b & nhitng noi dat
c6 d6 xOp twong dbi cao. Pay ciing 13 co s& khoa hoc quan
trong dé lya chon ving dat phu hop cho viée gay trong Tai
chua quy mé 16n. Sinh trudng cia Tai chua, qua diéu tra
budc dau ching toi nhan thdy bi tac dong bai tinh chét vat
ly clia dat nhung ngoai ra con chiu chi phdi boi nhidu yéu td
khac nhu mat dg cay, td thanh loai. Cay Tai chua ¢ Hoa Binh
sinh trudng tot, khong sdu bénh, mua qua sém hon ¢ 2 tinh
Son La va Dién Bién. Qua s liéu diéu tra thuc dia tai 3 tinh
va két qua phan tich mot s6 tinh chét vat ly dét tai khu vuc
nghién ctru budc dau cho thiy, dit & tinh Hoa Binh thich
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hop hon ca cho cay Tai chua sinh truong, ké dén 1a Son La
va bién Bién. Tuy nhién, ddy mdéi chi 1a nhitng nhan xét ban
dau, can co nhimg nghién ctru siu hon vé diéu kién sinh
truong ti wu cho loai cay Tai chua tai khu vuc nghién ciru.

Két luan

Nhin chung tinh chit dt c6 anh huong khé 13 rét toi sinh
truong cia loai cdy Tai chua tai ving Tay Bic Viét Nam,
cu thé: vé tinh chét hoa hoc dét, cay Tai chua la loai cay kha phu
hop & nhiing noi dét co pH thap (& mirc chua manh), sinh truong
t6t hon & nhitng noi dat giau dinh dudng, CEC trong dat & mirc
trung binh; d6 4m va do day ting dit cling anh huéng tdi sinh
truong cua loai cdy Tai chua. Loai Tai chua sinh truong t6t
hon & nhitng noi c6 dd 4m cao nhung thoat nudc, do day
tang dét sau; sinh truong cua Tai chua bi tic dong boi dung
trong, ty trong va do xop, thich hop véi nhimg noi dat c6
dung trong va ty trong cao, dat xdp, it bi nén. Dat tai tinh
Hoa Binh thich hop hon ca cho cy Tai chua sinh truéng t6t
so voi Son La va Dién Bién.
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N

Nang suat sinh san va mot so yéu to

anh hwéng dén ning suat sinh san
cua lgn nai YVNI1 va YVN2

Trinh Hong Son’, Pham Duy Phim
Trung tam Nghién ciru lon Thuy Phuong, Vién Chan nudi
Ngay nhédn bai 10/1/2020; ngay chuyén phan bién 15/1/2020; ngay nhan phan bién 17/2/2020; ngay chip nhan dang 26/2/2020

Tém tit:

Nghién ciru nhim danh gia ning suit sinh san va mdt so yéu té anh hwong dén ning suit sinh san ciia lon nai YVN1
va YVN2. Cic chi tiéu vé kha ning sinh san dwoc danh gia d()i véi 35 nai YVN1 Va 35 ndai YVN2 qua3 llra dé (twr
nam 2017 dén 2019) Két qua nghién ciru cho thay, yéu t6 glong anh hwéng dén s con so sinh (SS)/0 va sb con 0
sinh song (SSS)/o, anh huéng ro rét dén s6 con cai Slra/o va khdi lu’o’ng cai sira/6. Yéu t6 ltra dé anh huéng dén s6
con SSS/6 va khdi lwgng SSS/6, anh hwdng rd rét dén so con cai sira/é va khdi lwong cai siva/6. Lon nai YVN1 va
YVN2 ¢6 sinh 1y phat duc binh thwong véi tudi phdi gidng 1an dau twong ing 1a 220,36 va 222,03 ngay, tudi dé lira
dau 1a 335,62 va 336,63 ngay. Ning suit sinh san ciia lon nai YVN1 va YVN2 dat cao (YVN2 cao hon YVN1). Lon
nai YVN1 va YVN2 lan lrgt ¢6 s6 con SSS/6 1a 11,51 va 12,12 con, s6 con cai sira/6 1 10,92 va 11,71 con, s6 con cai
sira/nai/nam 1a 26,68 va 27,75 con, khoi lrgng SSS/6 13 16,46 va 17,49 kg, khdi lwong cai siva/d 1a 70,41 va 75,81 kg.

Ning sut sinh sin ciia ci lon nai YVN1 va YVN2 tai lira 1 déu thip hon so véi lira 2 va 3.

Tir khéa: nang suit sinh san, YVNI1, YVN2.
Chi s6 phén loai: 4.2

Pat van de

Gidng lgn Yorkshire duoc nhap tir Cong ty Genplus cua
Phap va Cong ty Cedar Ridge Genetics cua My, day la cac
cong ty dau nganh vé nghlen ctru di truyén nham nang cao
nang suit va chat lugng giong lon. Ban Ign nhép vé co tlem
nang di truyen t6t, c6 kha nang sinh truong cao, nang sudt
sinh san va chat luorng thit tot Viéc nhép cac nguon gen quy
trén thé gisi dé day nhanh tién bo di truyén trong quan thé,
gilip nang cao nang sudt chat lugng dan lon tai Viét Nam
no6i chung va tai Trung tdm Nghién ctru lon Thuy Phuong
noi riéng.

Gidng lon Yorkshire c6 nguf)n géc tu Phap voi ngoai
h1nh tru’(mg minh va sinh san tdt, glong lon Yorkshire co
ngudn gbc tir My vai mong vai phat trién va sinh truong
cao. Khi két hop hal ngudn gen quy tren s€ tao dugc giong
lon Yorkshire ¢ tiém nang di truyén tot vé kha ning sinh
truong va sinh san, truong minh va méng vai phat trién.
Day 14 co s& dé phdi hop ngudn gen va chon loc nhan thuin
dé tao ra gidng lon Yorkshire mang thuong hiéu Viét Nam.

Muc dich ctia nghién ciru nay nham danh gia kha ning
sinh san va mot s6 yéu t6 anh huong dén kha nang sinh san
cua lon YVNI (& Yorkshire Phap x 9 Yorkshire My) va
YVN2 (& Yorkshire My x @ Yorkshire Phap) 1am ngudn co

"Tac gia lién hé: Email: sontrinhven@gmail.com
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so di liéu dé chon loc nhan thuan nang cao nang suét chat
luong dan lon giong.
Doi tuong, noi dung va phuony phap nghién ciu

Déi twong

Panh gia nang suit sinh san: 35 lon nai YVN1 (& York-
shire Phap x ¢ Yorkshire My) va 35 lon nai YVN2 (c?
Yorkshire My x © Yorkshire Phap), tir thang 172017 dén
thang 8/2019 tai Tram Nghién ctru va phat trién gidng lon
hat nhan Tam Di¢p (xa Quang Son, TP Tam Diép, tinh Ninh
Binh) thudc Trung tdm Nghién ctru lon Thuy Phuong.

Ngi dung

Panh gia anh huong cua yéu t6 glong va ltra dé dén mot
s6 chi tidu sinh 1y phat duc va nang sut sinh san cta lon nai
YVNI va YVN2.

Danh gia nang suat sinh san ciia lon nai YVN1 va YVN2.

Danh gia ning suét sinh san cua lon nai YVNI1 va YVN2
qua 3 Ira dé (tr ltra 1 dén lra 3).

Phwong phap
Piéu kién nghién ciru:

Lon nai dugc chon loc theo quy dinh ctia Trung tam

o4



Reproductive performance and factors
affecting reproductive performance
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Abstract:

This study was conducted to evaluate the reproductive
performance and factors affecting the reproductive
performance of the YVN1 and YVN2 sows in National
Pig Research and Development Center. Data were
collected from 35 YVNI1 sows and 35 YVN2 sows over
three litters from 2017 to 2019. The results showed that
the breed factor affected the total number of newborn
(NB) and newborn alive (NBA), number of pig weaned
(NW), and litter weaning weight (LWW). Litter factor
effected to NBA, litter birth weight (LBW), NW, and
LWW. YVNI1 and YVN2 pigs had normal reproductive
physiology. The age of the first server of YVNI1 and
YVN2 was 220.36 and 222.03 days, respectively; age at
first farrowing was 335.62 and 336.63 days. YVN1 and
YVN2 sows had a high reproductive performance but
the reproductive performance of YVN2 sows was higher
than those in YVN1 sows. The NBA of YVN1 and YVN2
was 11.51 and 12.12 piglets, respectively, NW was 10.92
and 11.71 piglets, LBW was 16.46 and 17.49 kg, LWW
was 70.41 and 75.81 kg. Total number weaning pig/sow/
year was 26.68 (YVN1) piglets and 27.75 (YVN2) piglets.
Besides, the reproductive performance of the YVNI1
and YVN2 sows was the lowest at first litter and slightly
increase in second and third litter.

Keywords: reproductive performance, YVNI
YVN2 sows.

Classification number: 4.2
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Khoa hoc Néng nghiép n——

Nghién ctru lon Thuy Phuong tir lon cai hau bi duoc kiém
tra nang suét dat tiéu chudn chon giéng va duogc thu tinh
nhan tao theo so dd ghép phdi.

Phuong thirc phdi gidng 1a thy tinh nhan tao (phdi kép):
tinh dich lon duc dam bao pham chat, dat cac chi tiéu ky
thudt quy dinh tai Quyét dinh 675/QD-BNN-CN cua Bd
Nong nghiép va Phat trién Nong thon (2014) [1] quy dinh
dbi vai lon duc ngoai st dung trong thu tinh nhan tao.

Céc loai lgn dugc cham soéc, nudi dudng va phong tri
bénh thll y theo quy trinh cta Trung tam Nghién ctu lon
Thuy Phuong.

Pan lon nai dugc nudi theo phuong thiic cong nghiép,
chudng trai dam bao yéu cau thiét ké ky thuat. Lon nai hau
bi, nai chtra nu6i trong ciii trén nén chuéng bé tong; lon nai
dé nudi con trén chudng 1ong.

Thirc 4n (TA) cho cac dbi twong lon 1a thirc dn hdn hop
hoan chinh (bang 1).

Bang 1. Thanh phan gia tri dinh dwéng TA cho cac loai lon.

A Thanh phan gi trj dinh duimg
S0 lwgng
(kgngdy) CP ME  Ca P Lpsin  MetCyst
() (Kea) (%) (%) (%) (%)

Trdo 220 3350 095 075 LIS 070

Loai TA

TA cho lon tap in

TA cho lon ndi chyphéi 1825 140 2950 075 055 0,70 0,50

TA cho lon néi chira 2230 140 2950 0,70 050 060 040

TA cho lon ndi dé 4080 160 3150 090 070 075 050

Ghi cha: CP: protein thd; ME: nang lwong trao di; Met/Cyst: Methionine/
Cystine.

Phuwong phadp thu thdp 6 lidu:

Theo di, can do va ghi chép s6 liéu ning suét sinh san
cua lon nai YVNI1 va YVN2 tir thang 1/2017 dén thang
8/2019.

Vi céac chi tiéu so luong: dém so6 lugng lon con SS con
song, dé lai nudi va s con con song o cac thoi diem SS, dé
nudi va cai sita.

Vi cac chi tiéu khoi lugng: can xac dinh khoi lugng lon
con ¢ cac thoi diém SS va cai sita bang mét loai can thong
nhat ¢ tat ca cac lan can.

Céc chi tiéu theo doi bao gom:

Tudi phoi giong lan dau (ngay) 1a so ngay duoc tinh tir
khi lgn nai dugc sinh ra dén khi lon nai dugc phoi giong

lan dau.

Tudi dé Ira dau (ngay) 1a s6 ngay duoc tinh tir khi lon
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nai dugc sinh ra dén khi lgn nai dé con lan dau.

S6 con SS/6 (con) 1a tong tat ca s6 lon con sinh ra bao
g0m s0 con SS song, so con chét khi sinh va so con chét luu.

Sb con SSS/6 (con) 1a tong s6 con dé ra con sdng trong
vong 24 gio ké tir khi lon nai dé xong con cudi cung cia laa
dé d6 (khong tinh nhirng con c¢6 khdi luong dudi 0,8 kg).

Khdi lugng SSS/6 (kg) 1a tong khéi lwong cua lon con
SS con sdng theo ddi trong 24 gio sau khi lon nai dé xong
con cubi cung.

Khdi lugng SSS/con (kg) 1a khdi lwong SSS/6 chia cho
s6 con SSS/0.

S6 con cai sita/0 (con) la so con dé ra con song dén luc
cai sira taich me.

Khdi lugng cai sita/o (kg) 1a khdi luong toan 6 lon con
vao thoi diém cai sita.

Khdi lwong cai sita/con (kg) 1a khdi lugng timg con vao
thoi diém cai siia.

Tudi cai sira (ngdy) 1a khoang thoi gian tir ngdy dé dén
ngay cai sira lgn con.

S6 Itra dé/nam la thuong giita s6 ngay trong mot nam/
khoang cach Iua dé.

S6 con cai slta/ndi/ndm (con) la tich gitia so Ira dé/nam
va sO con cai sita/lra.

Xir Iy 56 liéu
S6 liéu duge xtr Iy bang pham mém SAS 9.1 (2002).

Phan tich anh hudng ciia mot s6 yéu t6 dén ning suit sinh
san cta lon YVNI va YVN2 theo cong thire sau:

Y.. =},L+B.+L,+e,,

Trong do: y, v chi tiéu vé nang sudt sinh san; p: gia
tri trung binh; B anh huong cua giéng thir i (i = 2, YVNl
Va YVN2) L: anh huong cua lra thir j (j=1, 2 va 3); e,
sO ngau nhlen

U'dc tinh gid tri trung binh binh phuong nhoé nhat (LSM),
sai s ctia trung binh binh phwong nho nhat (SEM) bang cau
léch LSMeans véi so sanh cip bang pdiff hiéu chinh bing
phuong phap Tukey.

Keét qua va thao luan

Mt 56 yéu té anh hwéng dén ning sudt sinh sin ciia
lon nai YVNI va YVN2

Mirc do anh hudng ciia mot sé yéu td dén nang suit sinh
san cua lgn nai YVN1 va YVN2 nudi tai Trung tdm Nghién
cuu lon Thuy Phuong dugc trinh bay ¢ bang 2.
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Bang 2. Anh hwéng ctia mét s6 yéu té dén kha ning sinh san cla
lon ndi YVN1 va YVN2.

Yéu tb anh huwéng

Chi ti¢éu theo doi

Giing Lira

Tubi phéi giéng 1an dau (ngay) NS

Tubi dé lira diu (ngay) NS

Sb con SS/6 (con) * NS
Sb con SSS/6 (con) * *
Ty 18 SSS (%) NS NS
Khéi lugng SSS/con (kg) NS NS
Khéi Iuvong SSS/6 (kg) * *
S con cai sira/d (con) T ok
Ty 1¢ song dén cai sita (%) NS &
Khdi lugng cai sita/con (kg) NS NS
Khéi lugng cai sita/d (kg) o S
S6 Itra/nai/nam NS NS
S lgn con cai sita/ndi/nam (con) NS NS

Ghi cht: NS: p>0,05; *: p<0,05; **: p<0,01; -: khdng kiém tra.

Két qua bang 2 cho thay, giéng anh huong dén sé con
cai stra/d va khdi luong cai sira/d (p<0,01); sb con SS/6,
s6 con SSS/6 va khdi lugng SSS/6 (p<0,05), nhung khong
anh huong dén tudi phoi giéng lan dau, tudi dé lira dau, ty
1¢ SSS, khéi lwong SSS/con, ty 1€ séng dén cai sira, khéi
luong cai sira/con, sb lra/nai/nam va sb lon con cai stra/nai/
nam (p>0,05). Lira dé khong anh huong dén céc chi tiéu vé
nang sudt sinh san cua lon nai YVNI va YVN2 (p>0,05),
ngoai trir s6 con cai sira/6 va khdi luong cai sira/d (p<0,01);
s6 con SSS/0, khdi lwgng SSS/6 va ty 18 nudi song dén cai
stta (p<0,05).

Két qua nghién ctru cia Bang Vi Binh (1999) [2] cho
thdy, lira d¢ c6 anh huong dén tat ca cac tinh trang vé ning
suit sinh san cua lon nai. Két qua cong bd cta Ta Thi Bich
Duyén (2003) [3] ciing cho thiy, lira d¢ anh huéng 16 rét dén
hau hét cac tinh trang vé ning suét sinh san cta lon nai. Két
quéa cong bd cua Pang Vi Binh va cs (2005) [4] ciing cho
thdy, cac chi tiéu vé niang suit sinh san cia nai Landrace,
Yorkshire co xu hudng thip nhat & Itra 1, ting dan va dat
gid tri cao nhat & lira 4. Két qua cong bd ciia Nguyén Vin
Thing va Pang Vi Binh (2006) [5] ciing chi ra rang, lira dé
¢6 anh hudng rd rét dén tat ca cac chi tiéu vé ning suat sinh
san cua lon nai. Két qua cong bd cua Nguyén Vin Thing
va Vil DBinh Tén (2010) [6] cho théy, yéu té lra dé co anh
huong 1 rét dén cac chi tiéu vé nang suat sinh san cua lon
nai (p<0,001). Két qua cong bd ctia Tran Thi Minh Hoang
va cs (2008) [7] khi nghién ctu trén dan Ign nai Landrace
va Yorkshire nuéi tai Trai My Van va Trung tdm Nghién
ctru lon Thuy Phuong cho biét, yéu t6 lira dé anh huong c6
¥ nghia thong ké 16 rét dén céc tinh trang sinh san.



Nang sudt sinh sdn ciia lon ndai YVNI va YVN2

Két qua theo ddi vé kha ning sinh san ciia lon nai YVNI
va YVN2 nu6i tai Trung tam Nghién ctru lon Thuy Phuong
duoc trinh bay ¢ bang 3. Theo do, lon nai YVNI va YVN2 ¢6
tudi phdi gidng 1an dau 1a 220,36 va 222,03 ngay, tudi dé lta
dau 1a 335,62 va 336,63 ngay (p>0,05). Két qua nghién ctru
nay thip hon so voi cong bd ciia Lé Dinh Phing va cs (2011)
[8], theo nhom tac gia nay tudi phdi gidng 1an dau cua lon nai
Yorkshire 12 269,0 ngay tudi.

Ning suét sinh san cua lon nai YVN1 va YVN2 dat mirc
khé v6i s6 con SS/6 (11,93 va 12,61 con), sé con SSS/6 (11,51
va 12,12 con), s6 con cai sita/6 (10,92 va 11,71 con). S6 con
SS/6 twong duong nghién ctru cua Poan Phuong Thuy va cs
(2015) [9] - 86 con SS/6 cuia lon nai Yorkshire 14 11,91, nhung
thap hon cong b cta Nguyén Ngoc Thanh Yén va cs (2018)
[10] - s6 con SS/6 cua lon Yorkshire c6 ngudn gdc tir Pan
Mach 1a 15,23 con. Sé con SSS/6 trong nghién ciru cta ching
t6i cao hon cong bd ciia Poan Phuong Thay va cs (2015) [9],
Nguyén Vin Dirc va cs (2010) [11] (lan luot 13 10,85, 10,14
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Hoang Thi Thuy (2011) [13] 1a 6,42 kg. Nhung thap hon cong
bo cua Boan Phuong Thily va cs (2015) [9] (6,61 kg).

Sb con SS/6 (11,93 con), s6 con SSS/6 (1 1,51 con), s6 con
cai sita/6 (10,92 con) va khéi luong cai sita/d (70,41 kg) ciia
lon nai YVNI ¢6 xu huéng thdp hon so véi lon nai YVN2
(12,61 con; 12,12 con; 11,71 con va 75,81 kg). Su sai khac
vé€ cac chi tiéu nay c6 y nghia thong ke (p<0,05). Nhu vy,
viéc lya chon lon ndi YVN2 lam giong c6 thé cai thién duoc
s6 con SSS/6, s6 con cai sira va khdi luong cai sita/d so véi
lon nai YVNI.

Nhu véy, cac chi tiéu vé ning suat sinh san ciia lon nai
Y VNI va YVN2 trong nghién ctru nay c¢6 xu hudng cao hon
so vai ket qua da cong bo cua cac tac gia néu trén.

Ning sudt sinh sin ctia lon ndi YVNI theo lira dé

Két qua theo ddi vé ning sudt sinh san cua lon nai YVNI
theo Itra dé dugc trinh bay ¢ bang 4.

Bang 4. Nang suét sinh san ctia lon nai YVN1 theo Itra dé (n=35).

con/), nhung thip hon cong bé ciia Nguyén Ngoc Thanh Yén ~ Chifitw Lial  Lia2  Lia3  SEM
va cs (2018) [10] khi nghién ctru trén lon Yorkshire ¢6 nguon S0 con SS/0 (con) 1Lied U2 lz.ze 02
goc tr Dan Mach (12,49 con). S6 con cai stra/6 cao hon so voi S6 con SSS/6 (con) 11,00 11,62 11,92 0,30
cong bo vé so con cai sira/d lon Yorkshire ciia Poan Phuong Ty 16 SSS (%) 95,66 97,69 97,52 0,87
Thay va cs (2015) [9] 1a 10,31 con; Nguyén Van Birc va ¢s  Knéi lugng SSS/con (kg) 141 1,45 1,45 0,02
(2010) [11] 12 8,85 con; trong duong voi cong bo ciia Nguyen ki juong $S8/6 (ke) 16.25 17.19 1762 044
Ngoc Thanh Yén va cs (2018) [10] 1a 11,66 con. S6 ngdy cai siia (ngy) 23.04 2258 258 0.16
Béng 3. Kha néng sinh san cta Io’n nai YVN1 va YVN2. S8 con cai sita/d (con) 10,32 11,12 11,32 0,31
o YVNI YVN2 Ty 1¢ sdng dén cai sita (%) 93,98 95,65 94,79 1,09
Chi tigu " ismMm  SE  ILsM  SE Khéi luong cai sita/con (kg) 6,42 6,49 6,49 0,03
Tudi phéi gidng lan dau (ngay) 35 22036 0,558 22203 0,69 Khéi luong cai sita/d (kg) 66,05 71,96 73,23 191
Tudi dé Ira du (ngay) 35 33562 264 33663 3,15 Ghi chu: trong cung mét chi tiéu, cac gia tri LSM mang chiy cai khac nhau, sai
$6 con SS/6 (con) 105 1193 0,17 1261° 020 khac cd y nghia thong ké (p<0,05).
S6 con SSS/6 (con) 105 11,51 016  12,12* 0,20 ) Két qua bang 4 cho thay, lon ndi YVNI ¢6 ) con SS/6,
Ty 1¢ SSS (%) 105 96,96 0,51 96,14 0,61 s0 con SSS/0 va so0 con cai sita/d c6 xu huéng dat thﬁp o lra
Khoi lugng SSS/con (kg) 105 143 001 144 001 1‘(1 1,60; 11,00 yé 10,32 cor}),wtél}g lén & 1ra 2 (1 1,92‘; 11,62
Khési Leong SSS/6 (ke) 105 1646 025 1747 030 va 11,12 con) va dat cao nhat g Ita 3 (12,26; 11,92 va 11,32
- con). Tuy nhién, sy sai khac vé cac chi tiéu nay cua lon nai
S0 ngly cai siia (ngdy) 105 2273 010 2292 012 yVN] qua cac lira dé khong c6 ¥ nghia théng ké (p>0, 05).
86 con cai sfa/o (con) 105 1092 017 1171 020 Khoi lugng cai sita/0 ciia lon nai YVNI c6 xu huéng thap ¢
Ty 1¢ song den cai sira (%) 105 9480 057 9654 0,69 lra 1 (66,05 kg), tang lén ¢ Itra 2 (71,96 kg) va dat cao nhat &
Khi lwgng cai sira/con (kg) 105 646 0,03 646 0,04 Ira 3 (73,23 kg). Su sai khac ¢ chi ti€u khoi luong cai stra/d
Khéi hrong cai siia/6 (kg) 105 7041 113 7581+ 135  quacac lira dé co y nghia thong ké (p<0,05).
$6 lua/ndi/nam 70 238 002 236 0,03 Ning sudt sinh sdn ctia lon ndi YVN2 theo liva dé
S0 lgn con cai sira/nai/nam (con) 70 26,68 0,55 27,75 0,66

Ghi chu: trong ciing mot chi tiéu, cac gia tri LSM mang chi cai khac nhau sai
khac cé y nghia thong ké (p<0,05).

Lon nai YVNI va YVN2 c6 khéi luong SSS/6 dat twong
ing 1 16,46 va 17,49 kg, khdi luong cai sira/d 1a 70,41 va
75,81 kg. Khéi luong cai sita/con 1a 6,46 kg, cao hon cong bb
clia mot s tac gia vé lon nai Yorkshire, cu thé: khbi lugng cai
sita/con theo nghién ctru cia Nguyén Ngoc Phuc va cs (2009)
[12] 1a 5,95 kg; Lé Dinh Phung va cs (2011) [8] 1a 6,14 kg;
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Két qua bang 5 cho thay, lon nai YVN2 c6 s con SS/6 va
sd con cai sira/d c¢6 xu hudng dat thap & lra 1 (12,06 va 11,14
con), tang 1én & lora 2 (12,86 va 11,97 con) va dat cao nhat o
Ira 3 (12,91 va 12,03 con). Tuy nhién, sy sai khac vé céc chi
tiéu ndy cua lgn ndi YVN2 qua cac lua dé khong c6 y nghia
thdng ké (p>0,05). Ty 18 sdng dén cai sita ctia lon nai YVN2
¢6 xu hudng thp & Itra 1 (94,69%), tang 1én & 1ira 2 (96,30%)
va dat cao nhét & Itta 3 (98,63%). Su sai khac nay c6 ¥ nghia
thong ké (p<0,05).

91
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Bang 5. Ning suét sinh san cua lon nai YVN2 theo lira dé (n=35).

Chi tiéu Lial Li#a2 Lia3 SEM
S6 con SS/6 (con) 12,06 12,86 12,91 0,28
S6 con SSS/6 (con) 11,77 12,40 12,20 0,31
Ty 1& SSS (%) 97,50 96,49 94,43 1,08
Khéi lwong SSS/con (kg) 1,44 1,45 1,44 0,01
Khéi luong SSS/6 (kg) 16,96 17,94 17,58 0,51
S ngay cai sira (ngay) 22,94 22,94 2289 022
S con cai sira/d (con) 11,14 11,97 12,03 0,33
Ty 18 séng dén cai sita (%) 94,69  96,30® 98,63 1,00
Khdi luong cai sita/con (kg) 6,36 6,55 6,47 0,09
Khéi lwong cai sita/d (kg) 70,86 78,75 77,81 2,44

Ghi chu: trong cung mét chi tiéu, céc gia tri LSM mang chir céi khac nhau, sai
khac cé y nghia thong ké (p<0,05).

Két qua nghién ctru cua chung t6i vé ning sudt sinh san
cta lon nai YVNI va YVN2 qua céac Ita dé hoan toan phu
hop v6i nhimng két qua cong bd ciia Aherne va Kirkwood
(2011) [14]; Dan va Summers (1996) [15]; Phan Xuan Hao
(2002) [16]; Ta Thi Bich Duyén (2003) [3]. Két qua cong
b6 cta Phan Xuan Hao (2002) [16] khi nghién ctru trén dan
lon nai sinh san Landrace va Yorkshire tir Iia de 1 dén 6 cho
biét, s6 con dé ra trong 6 ¢ Itra dé tha 1 1a thap nhét, sau do
tang dén tir Itra d¢ tht 2, dat gia tri cao nhit ¢ Itra dé thu 5 va
giam & ltra dé thir 6. Két qua cong bd cua Ta Thi Bich Duyén
(2003) [3] khi theo ddi ning suét sinh san lon nai Landrace
va Yorkshire qua cac ltta dé ciing nhén thiy, sé con SS ting
tir Itra 1 dén 4 twong tng 8,74-10,10 con, dat cao nhat & ltra 5
(10,31 con) va giam & ltra 6. Két qua cong bd cua Aherne va
Kirkwood (2001) [14] cho théy, s6 con dé ra séng thap nhat &
lra 1 (9,5 con), tang lén 10,0 con ¢ lira 2, dat gia tri cao nhét
tir lra 3 dén 5 (10,5-11,5 con) va giam xuong con 11 con &
Itra 6. Ket qua cong b cia Tretinjak va cs (2009) [17] cho
thdy, s6 con dé ra séng dat thdp nhit ¢ lta 1, ting 1én va dat
gia tri cao nhit ¢ tra 4, sau d6 giam dan tir Itra 5. Nhu vay,
nang suat sinh san ciia lon nai YVNI, YVN2 qua cac lra dé
phu hop vé6i két qua dd cong bd cua cac tac gia trong, ngoai
nudc va tuan theo quy luat sinh san chung cua lon nai.

£ ~
Két luan

Yéu t6 gidng anh hudng dén sé con SS/6, sb con SSS/6
va khéi luong SSS/6; anh hudng 106 rét dén sb con cai sira/d
va khéi luong cai sita/6. Yéu t6 Itra dé anh hudng dén sb con
SSS/6, khdi lugng SSS/6 va ty 16 nudi séng dén cai sita; anh
huong 1 rét dén sb con cai sita/d va khoi lugng cai sita/o.

Lon nai YVNI1 va YVN2 ¢6 sinh 1y phat dyc binh thuong
v6i tudi phdi gidng 1an dau twong tmg 1a 220,36 va 222,03
ngay, tudi dé lira dau 335,62 va 336,63 ngay. Ning suét sinh san
ctia lon ndi YVN1 va YVN2 déu dat cao, nhung lon nai YVN2 dat
cao hon YVN1. S5 con cai sita/nai/nam cta lon ndi YVNI va YVN2
14 26,68 va 27,75 con, twong tmg khdi luong cai sita/6 1a 70,41 va
75,81 kg. Nang suat sinh san ctia ca lon nai YVNI va YVN2 tai ira
1 thép hon so v6i lra 2 va 3.
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Thiét ké cau tric Polycistronic tRNA-gRNA dé g dung
cong ngh¢ CRISPR/Cas9 nham nghién ciru chire ning gen
mot s0 gen ma hoa motif ankyrin lien quan dén cau triic bong lia
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Tom tit:

Motif ankyrin (ANK) 12 mt trong nhirng motif protein I6n nhét trong giéi tw nhién va cé vai trd sinh hoc da dang.
Hai gen mi hoéa protein mién ankyrin OsANKI, OsANK2 dwgc xac dinh lién quan dén cAu tric bong lia thong qua
nghién ctru lién két trén toan hé gen (GWAS) céc tinh trang ning suit trén mot quan thé lua ban dia Viét Nam. Cac
ciu tric polycistronic tRNA-gRNA (PTG) cho phép chinh sira gen da diém dwoc xay dung nhim nghién ciru chirc
ning 2 gen OsANKI va OsANK2 bang cong ngh¢ CRISPR/Cas9. Hai RNA do (gRNA) dwoc thiét ké dé gay dot bién
tai 2 diém trong viing exon 4 mi h6a motif ANK cho mdi gen va dwogc dwa vao cu tricc PTG bing cong nghé Golden
Gate. It nhat mot ciu tric PTG da dwgc xiy dung thanh cong nhim chinh sira riéng ré tirng gen OsANKI, OsANK2

hoic dong thoi ci 2 gen.

Tir khéa: cAu tric bong lia, CRISPR/Cas9, lia, motif ankyrin, polycistronic tRNA-gRNA.

Chi s6 phén loai: 4.6

M6 dau

Motif ANK 1a mdt trong nhitng motif protein dugc bao
ton va phan bd da dang nhét trong cac loai sinh vat, tir virus
dén nguoi [1]. Hau hét protein ANK chira 2-6 motif ANK
lap lai, s6 lan lap lai 16n nhat dwoc biét dén 1a 34 [2]. Cac
protein tin hi¢u Swi6/Cdc10 va Notch 1a cac protein ANK
dau tién duoc phat hién tir nAm men va Drosophila [3]. Sau
d6, nhitng protein nay duogc dat tén tur viéc phat hién 24
motif ANK trong protein ANK [4].

O nguoi va dong vat, protein ANK c6 y nghia quan trong
va vai tro sinh hoc da dang. Chiing tham gia vao kiém soat
con dudng song sot clia té bao, diéu hoa phién ma [5]. Mot
sO protein ANK tryc tiép tham gia vao ngin ngira su phat
trién cua ung thu [6]. Hon nita, protein ANK con 1a cac
thanh phdn quan trong ciia kénh ion va van chuyén phuc
hop tin hiéu trong hé thong tim mach [7].

So v&i rat nhidu cong bd vé protein ANK dugc tim thy
0 nguoi va dong vat, chi c6 mot sb luong nhéd protein ANK
da dugc nghién ctru chire nang ¢ thuc vat, tuy nhién co ché
hoat dong cua motif ANK van chua duoc lam rd. Protein
cod nguén géc thue vat dau tién duge bao céo 1a AKR tir
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Arabidopsis, dong vai trd diéu hoa trong qua trinh biét hoa
té bao va phat trién cta cdy [8]. NPR1 ma héa mét loai
protein ANK moi, git vai tro trung tim trong hé thong
phong ngu qua trung gian axit salicylic & Arabidopsis [9].
ANKR?2 ciing tir Arabidopsis ¢ thé tham gia vao viéc diéu
hoa chuyén hoa chdng oxy hoa trong khang bénh va phan
tng Vi stress. Mot s6 protein ANK tham gia vao su biét
hoa € bao va su phat trién cua cdy [10], hinh thanh va phat
trién ré, trong khi d6 LIANK doéng vai tro quan trong db6i
v6i su nay mam cua phan hoa va phat trién dng phan O cay
L11y [11]. Mot sb protein ANK khac lién quan dén cac co
ché phan tng vdi stress va khang bénh & Arabidopsis, hat
tiéu va ca chua.

Lua (Oryza sativa L.) 1a mot trong nhiing cdy trong quan
trong nhat, cung cip lwong thuc cho hon 50% dén so thé
giéi va 1a cdy md hinh cho cic nghién ctru vé biéu hién
va chirc ning gen. Mic du mét s6 lugng 16n gen ma hoa
protein mién ankyrin da dugc xac dinh ¢ lta nhung madi
chi c6 2 protein ANK dugc nghién ctru chitc nang ¢ 10a.
XB25 1a mot protein lién két co kha ning tuong tic véi
mién xuyén mang cta protein XA21, can thiét dé duy tri
kha ning khang vi khuan Xanthomonas oryzae, tic nhan
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Abstract:

The ankyrin repeat is one of the most common protein
sequence motifs and has been detected in organisms
ranging from viruses to human. Two genes OsANKI
and OsANK2 were determined implicated in rice
panicle architecture through a GWAS analysis using
a Vietnamese landrace panel of rice. The polycistronic
tRNA-gRNA (PTG) structures that allow gene editing
at mulitple sites, were built to characterize the function
of OsANKI and OsANK2, by using CRISPR/Cas9
technology. Two guide RNAs (gRNAs) were designed
to cause gene mutation in the exon 4 region encoding
ANK motif for each gene and were inserted into PTG
structure using Golden Gate technology. At least one
PTG structure was successfully obtained to edit OsANK1
and OsANK?2 separetely or together.

Keywords: ankyrin motif, CRISPR/Cas9, polycistronic
tRNA-gRNA, rice, rice panicle architecture.
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gdy ra bénh bac la ¢ lGa [12]. Protein thir hai 1a OsCBT
hoat dong nhu mot yéu té didu hoa tang cuong phién ma
[13]. Ngoai ra, gen OsPIANKI dugc biét dén lién quan t6i
viéc diu chinh dap ing khang bénh dao 6n [14]. Cing v6i
su phat trién cta khoa hoc va cong nghé, sy ra doi cia cac
thé hé giai trinh ty mé&i trong nhimg niam gan day di tao
diéu kién cho hang loat cac du &n giai trinh tu cac giéng Iua
khac nhau trén thé gidi, cung cap co hoi tuyét voi cho cac
phan tich trén toan hé gen. Bang cach phan tich cac bo dit
liéu o lua, Huang va cs (2009) [11] da xac dinh dugc 175
gen OsANK dya vao thanh phan mién protein. Két qua phan
tich GWAS céc tinh trang ning suat ctia mot tap doan lua
ban dia Viét Nam da xac dinh dugc mot s6 QTLs lién quan
dén sy phan nhanh cua bong va so hoa trén bong. Trong
d6 dang cha y 1a QTLY lién két véi ca 2 tinh trang quan
trong quyét dinh truc tiép dén ning suat laa: sb gié thi cip/
bong va s hoa/bong [15]. 11 gen tiém niang dugc xac dinh
bang phan tich tin sinh, str dung cac dit liéu phién ma c¢6 sin
(http://qtaro.abr.affrc.go.jp/, http://ricexpro.dna.affrc.go.jp/
field-development.php?featurenum=16794) va cac du liéu
RNA-seq ctia Trung tim Nghién ciru phat trién Phéap. Trong
s6 d6, duy nhat gen SPOTTED LEAF 11 (SL1I) da dugc
xac dinh chirc ning lién quan dén diéu chinh viéc né hoa
o laa, thong qua tuong tac véi gen SPINI. Ngoai ra, c6 5
gen mi hoa protein mién ANK, mot gen ma hoa Cytokinin-
O-glucosyltransferase biéu hién manh & ré va 14, 1 gen lién
quan dén do xoe ctia 14 va 3 gen ma héa protein mién TPR
(tetratricopeptide repeat) nhung chua biét chirc ning. Phan
tich biéu hién 11 gen nay & 2 nhom lta ¢ ciu trac bong
turong phan (bong to va bong nho) cho thdy 2 gen mi héa
protein mién ankyrin (dit tén 13 OsANKI va OsANK2) ¢
biéu hién trai nguoc nhau, gen OsANK biéu hién manh hon
& nhom laa c6 ciu tric bong to, nguoc lai gen OsANK2
biéu hién cao hon & nhom lia bong nho. Bén canh do, st
dung k¥ thuat Gene Capture két hop v&i giai trinh tu ving
QTL9 & 2 nhom lta di xac dinh duge mot sé SNPs & 2 gen
(két qua chwa cong bd). Gia thiét dat ra 1a gen OsANKI va
OsANK?2 c6 thé lién quan dén cau tric bong lua, trong d6
gen OsANKI déng vai trd nhu mot yéu t 1am ting cuong
kha nang phan nhanh ctia béng, con gen OsANK?2 c6 tac
ddng nguoc lai (gay e ché qua trinh nay).

Céu triic bong lua 1a mot tinh trang néng hoc phirc tap
duogc quy dinh boi nhiéu gen. Dé xac dinh chirc ning cua hai
gen OsANKI va OsANK?2 lién quan dén cau tric bong lua,
cach tiép can hiéu qua nhat 1a tién hanh bat hoat riéng ré va
ddng thoi ca hai gen. CRISPR/Cas9 1a cong cu chinh sira
gen tién bo nhét ¢ thuc vat hién nay, cho phép bét hoat déng
thoi nhidu gen [16, 17]. PA c6 nhiéu nghién ctru st dung
cong nghe CRISPR/CaS9 dé bat hoat cac gen khoéng mong
mud6n nham tao gidng lia méi ning suat cao. Dé chinh stra
nhiéu gen, Xie va cs (2015) [17] da xdy dung cic ciu triic
PTG chtta cac doan 1ap tRNA-gRNA scaffold dé tao dong



thoi nhidu sgRNA & lta. Sau khi cac cau trac nay duoc
phién ma trong té bao thuc vat, hé théng tRNA-processing
RNases ndi sinh s€ nhan biét thanh phﬁn tRNA va cit chinh
xac, giai phong cac sgRNA. Két qua thir nghiém cho thiy,
phuong phap nay cho phép bat hoat dong thoi 4 gen vai hi¢u
suat chinh sira trén ca hai alen tir 57% tr6 1én. Trong nghién
clru ndy, cac cau tric PTG da duoc xdy dung nham tng
dung cong nghé CRIPSR/Cas9 dé nghién ciru chirc ning
clia hai gen OsANKI va OsANK2. Hai gRNA dugc thiét ké
dé gay dot bién tai 2 diém trong ving exon 4 ma hoa motif
ANK ctia mdi gen. Céc cau tric PTG dugc xay dung thanh
cong dé bat hoat 2 gen OsANKI, OsANK?2 riéng r& hoic
dong thoi ca 2 gen.
Vit liéu va phuong phap nghién ciu

Vit li¢u

Oligonucleotide c¢6 ngudn gbc tir Cong ty Macrogen
(Han Quéc). Plasmid pGTR duoc sir dung lam ADN khudn
cho cac phan tmg PCR khuéch dai cic manh thanh phan,
plasmid pRGEB32 dugc sir dung lam vector biéu hién dong
thoi Cas9 va cau trac PTG [16]. Cac héa chit khac co nguon
géc tor QTAGEN, NEB va Thermo Scientific.

Phuwong phap

Thiét ké gRNA: cac trinh ty gRNA spacer duoc thiét ké
bang phan mém CRISPRdirect (http://crispr.dbcls.jp/) bang
cach nhap dir liéu ctuia vung gen OsANKI va OsANK?2 cla
gidng Ita Nipponbare. S6 hiéu GenBank ciia 2 ving gen
OsANKI va OsANK2 lan lugt 1a: AP014958.1: 17203282-
17202908 va AP014958.1: 17333775-17333401. Dé xem
xét kha nang cit khong dac hiéu (off-target) cua gRNA
spacer d6i véi thé gen cia giéng lua Nipponbare, thong sb
“Specificity check” dugc lua chon la: Rice (Oryza sativa ssp.
japonica) genome, Os-Nipponbare-Reference-IRGSP-1.0
(Oct, 2011). Céc trinh ty gRNA spacer c6 chi sé off-target
thép nhét duge lva chon.

Thiét ké moi: cac mdi duge thiét ké dé ndi cac manh tao
ciu tric gRNA bing cong nghé Golden Gate theo nghién
clru cua Xie va cs (2015) [17].

Téng hop PTG bang Golden Gate:

A Thiétké mdi dé Khuéch dai cécmanh thanh phan

tinh i el chon
it gRUASpacer 5 NEN2 N 8-S -6 78 -1 NA1-N12 K13 N14: NES 16 17 NS N1G- K203
LSADS-F
QRNA[Y -F

GRNATILF

e GRNAIZIF

B N6i 2 man thanh phan bang cong nghé Golden Gate

Fokl

l PCR

Hinh 1. Nguyén tic tao c4u tric PTG bang Golden Gate [16].
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Csoad quy trinh téng hop céu triic PTG hoan chinh bing Golden Gate
Manh Wi

GRNAIN-21F  gRNAIN-T-R

GRNAIn-11F  L3ADSR
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Nguyén tic ctia phuong phap Golden Gate tong hop
PTG duoc trinh bay trong hinh 1. (A) Cach thiét ké moi dac
hiéu cho m&i gRNA spacer v&i 4 bp gdi 1én nhau trong phan
tmg ndi Golden Gate. Hai mdi thanh phan tao mot gRNA
spacer gbi 1én nhau dua vao 4 nucleotide lién tiép bt ky
trong vung spacer. (B) Nguyén tic tao mot cdu traic gRNA
spacer hoan chinh bang Golden Gate. Sau khi cic manh
thanh phan dwoc khuéch dai bang PCR va cit bang Bsal,
dau dinh dai 4 nucleotide dugc tao thanh gitp ndi 2 manh
thanh phan dé tao thanh mot cau tric gRNA hoan chinh.
Trinh ty ADN trong hop thé hién diém cit cua Bsal. (C) So
dd quy trinh téng hop cau tric PTG hoan chinh bang Golden
Gate. M6t cu trac PTG véi (n-1) gRNA duoc chia thanh n
manh thanh phdn. M&i manh thanh phan dugc khuéch dai
béng moi didc hiéu chira diém cét cua Bsal, ngoai trur 2 vung
dau va cubi cia mot cAu trac su dung mdi chira diém cét cua
Fokl (LSADS-F va L3AD5-R). Nhitng manh PCR nay duoc
nbi véi nhau bang Golden Gate dé tao ra PTG hoan chinh.
San pham cua phan tng tiép tuc dugc khuéch dai bang moi
S5ADS5-F va S3AD5-R. Sau khi duoc cit bang Fokl, san
pham PCR dugc chén vao vector pRGEB32 da dugc cit mo
vong bang Bsal dé tao cau trac PTG hoan chinh.

PCR khuéch dai cac manh thanh phan: trong nghién ctru
nay, mdi gen dugc chinh stra bang hai gRNA tai hai vi tri
lan cén nhau.

Céc manh tao ciu tric gRNA bat hoat gen OsANK]
(ANK-1), OsANKI (ANK-2) va bat hoat dong thoi gen
OsANK1 va OsANK2 [ANK(1+2)] dugc khuéch dai bang
phan ung PCR st dung Phusion High-Fidelity DNA
Polymerase (Thermo Scientific) véi cip mdi twong tng
(bang 1). Thanh phan phan tng PCR c6 thé tich 50 ul, bao
gdm 10 pl 5X Phusion HF Buffer; 1 pl 10 mM dNTPs;
2,5 ul 10 pM mdi xudi; 2,5 pl 10 uM mdi nguoc; 0,5 ul
Phusion High-Fidelity DNA Polymerase va 0,1 ng plasmid
pGTR. Sau do, phan ung duoc thyc hién voi chuong trinh
nhiét: 98°C, 2 phut; 35 chu ky (98°C, 10 gidy; 50°C, 20 giay;
72°C, 20 giay); 72°C, 2 phut 30 gidy.

Cac manh P1, P2 va P3 dugc sir dung dé tao cau tric
ANK-1, cic manh P4, P5 va P6 duoc sir dung dé tao ciu
trac ANK-2, cac manh P1, P2, P5, P6 va P7 dugc sir dung
dé tao ciu tric ANK(1+2).

GRNAIZLR

o mEmQrIOqess!
Bsal IR Bsal
Bsalp I
O oRNAscaio S——
Lt D w BsalpITTTTTTT
@ N6i céc manh bing phin g Golden
SsaDsF Gate (Bsal va T7 DNA lgase)
okl

Fox I G AIDGC A QIO TTTTTTT
$3AD5

i mdi S5ADS-F va S3ADER
dtbéng Fok|
6i vector pRGEB32 da cét bang Bsal
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Bang 1. Cac manh PCR thanh phan can téng hop véi cip
mdi twong rng.

. . Kich tlzu*(rc

Manh PCR  Moixuéi  Moi nguge Ky hiéu san pham
PCR (bp)

P1 L5ADS-F  ANKla-R L5AD-ANK]1a 140

P2 ANKla-F  ANKIb-R  ANKla-ANKI1b 190

P3 ANKIb-F L3ADS5S-R ANKI1b-L3AD 120

P4 L5ADS-F  ANK2c¢-R L5AD-ANK2c¢ 140

P5 ANK2c-F  ANK2d-R  ANK2c-ANK2d 190

P6 ANK2d-F  L3AD5-R  ANK2d-L3AD 120

P7 ANKIb-F  ANK2c-R ANKI1b-ANK2¢ 190

Téng hop cac cau traic PTG bang Golden Gate: san
pham PCR cic manh thanh phan tiép tuc duogc tinh sach
bang QIAquick PCR Purification Kit (QIAGEN) trudc khi
dugc dua vao phan tng Golden Gate. Thanh phan phan
g 20 pl bao gdm: 10 pl 2X T7 DNA Ligase Buffer (132
mM Tris-HCI, 20 mM MgCl,, 2 mM ATP, 2 mM DTT, 15%
PEG 6000, pH 7,6); 2 ul Bovine Serum Albumin (1 mg/
ml); 0,5 pl Bsal (10 U/ul); 0,5 ul T7 DNA ligase (3000 U/
ul) 25 ng mdi manh PCR thanh phan. Sau do, phan tng
duogc thyc hién véi chuong trinh nhiét: 50 chu ky (37°C, 5
phut va 20°C, 10 phut ); va sau d6 gitr tai 20°C trong 1 gio.
San pham cla phan ng Golden Gate dugc pha loang 10
lan trong H,0 dé lam khuén cho phan img PCR khuéch dai
toan bo ciu truc v6i cap modi S5ADS5-F va S3AD5-R. Phan
mg PCR c6 thé tich 50 pl bao gdm: 10 ul 5X Phusion HF
Buffer; 1 ul 10 mM dNTPs; 2,5 ul 10 uM mdi xudi; 2,5
ul 10 pM mdi nguoc; 0,5 pl Phusion High-Fidelity DNA
Polymerase; va 2 pl san pham pha lodng cua phan tng GG.
Sau d6, phan Gng duoc thuc hién vdoi chuong trinh nhiét:
98°C, 2 phut; 35 chu ky (98°C, 10 giay; 60°C, 20 gidy; 72°C,
20 gidy); 72°C, 2 phut 30 gidy.

San phiam PCR khuéch dai toan bo ciu tric dugc tinh
sach bang QIAquick PCR Purification Kit (QIAGEN) trudce
khi dwoc cit bang Fokl (Thermo Scientific). San phdm cit
dugc dién di trén gel agarose 1% dé tinh sach trén gel bang
QIAquick Gel Extraction Kit (QIAGEN) tru6e khi duge
n6i voi vector pRGEB32 di dugc cit bang Bsal, , enzyme
T4 ADN ligase (Thermo Scientific). San phdm ni sau d6
duoc bién nap vao té bao kha bién E. coli DH10b (Thermo
Scientific) bang phwong phap sdc nhiét trude khi duoc trai
trén dia thach LB ¢ bo sung khang sinh kanamycin. Sau
khi nudi qua dém, cac dong té bao moc trén dia dugc sang
loc bang ky thuat PCR khuén lac v&i cip mdi S5AD5-F
va S3ADS5-R. Cac dong té bao cho két qua sang loc PCR
dwong tinh dugc nudi trong méi trudng LB 1ong ¢ bd sung
khéng sinh kanamycin qua dém dé tach chiét lay plasmid
bang QIAprep Spin Miniprep Kit (QIAGEN).

Giai trinh tu gen: cac dong plasmid sau d6 dugc gui di
giai trinh tu tai Cong ty 1 Base Malaysia d¢ kiém tra tinh
chinh x4c cta cau tric.
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Két qua
Thiét ké gRNA spacer

Dé mg dung céng nghé CRIPSR/Cas9 chinh stra va
nghién ctru chitc nang cia gen, gRNA spacer dugc lua chon
can han ché tdi da kha ning phic hop Cas9-gRNA off-
target. Két qua cho thay, dua vao chi sé 20mer + PAM duoc
trinh bay & bang 2 va 3, céc trinh ty gRNA spacer thu duoc
déu chi bét cap dac hi¢u (on-target) dung mdt trinh ty trén
thé gen ciia Nipponbare. Tuy nhién, dwa vao chi s6 12mer +
PAM, van c6 kha ning off-target xay ra. Chi sé nay cang 16n
thi kha nang off-target cang cao. Do vy, hai trinh ty gRNA
spacer dbi v6i mdi gen c6 chi s6 12mer + PAM thép nhét
da dugc lya chon: GCCACTGATTTATGCAGTTCIGG
va  CCTCTCCATTTAGCAGTTGAACA  d6i  véi
OsANK-1, GTGGACACAGTCGCAAACCGTIGG va
TGGTGCTATGAAGATTTTATTIGG ddi véi OsANK-2.

Bang 2. Thiét ké gRNA spacer bat hoat ANK-1.

, , Khi niing bt cap v6i cdc trinh ty
Vi tri bat cp trén the

sen Nipponbare chr) Trinh tir gRNA spacer trén thé gen Nipponbare
20mer+PAM ~ 12mer + PAM
1 17203075 - 17203053 %g;icchTAGCA 1 3
2 17203175 - 17203153 ig%&wmmc | 3
3 17203216 - 17203194 %; g:g TGTTTTT 1 15
4 17202959 - 17202937 %TGGT%[S[&AATGA | 9
5 17202985 - 17202963 ;ﬁ;ﬁﬁmﬂm 1 7
6 17203279 - 17203257 %C(T}/I:%XETTGTTTG 1 18

Ghi chu: trinh tw PAM dwoc gach chan. 20mer + PAM: kha nang gRNA
spacer bét cap 20 nucleotide lién tiép voi trinh tw PAM (NGG) trén thé
gen cla giong lua Nipponbare. 12mer + PAM: kha nang gRNA spacer
bét c&p 12 nucleotide lién tiép vai trinh tw PAM (NGG) trén thé gen cla
giéng lua Nipponbare.

Bang 3. Thiét ké gRNA spacer bat hoat ANK-2.

, o Khi niing bit cap voi céc trinh ty
Vi tri bt cp trén thé

T cen Nigonbare chrd Trinh ty gRNA spacer trén thé gen Nipponbare
20mer +PAM ~ 12mer + PAM

1 17333593 - 17333571 g;ggéﬁAGTCGCA 1 2

2 17313923 - 17313901 ;g{gf&[ ATGAAGATT 1 7

3 17333637 17333659 %&FEZCTTGTTTGT 1 13

4 17333701 - 17333679 %%CG%C/&C AAAAA 1 14

5 17333694 - 17333672 %mmAAAGGGA 1 37

6 17333704 - 17333682 iiiiiicicé;CCCAAA 1 13
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Thiét ké méi d@é tao céu triic gRNA

Sau khi xac dinh dugc trinh ty gRNA spacer, trinh ty
moi su dung dé tao cau truc PTG dugc thiét ké tuong tu nhu
nghién ctru cia Xie va cs (2015) [17]. Trinh ty cac moi dugce
trinh bay ¢ bang 4.

Bang 4. Cac mdi str dung dé tao cau triuc PTG.

Tén moi Trinh tw (5°-3’)

ANKla-F TA GGTCTCC GATTTATGCAGTTC gttttagagctagaa
ANKIa-R AT GGTCTCA AATCAGTGGC tgcaccagecgggaa
ANKI1b-F TA GGTCTCC CTGCTAAATGGAG gttttagagctagaa
ANKIb-R AT GGTCTCA GCAGTTGAACA tgcaccagecgggaa
ANK2¢-F TA GGTCTCC ACAGTCGCAAACCG gttttagagctagaa
ANK2¢-R AT GGTCTCA CTGTGTCCAC tgcaccagecgggaa
ANK2d-F TA GGTCTCC TATGAAGATTTTAT gttttagagctagaa
ANK2d-R AT GGTCTCA CATAGCACCA tgcaccagecgggaa
LSADS-F CG GGTCTC A GGCA GGATG GGCAGTCTG GGCA
ACAAAGCACCAGTGG
L3ADS-R TA GGTCTC C AAAC GGATG AGCGACAGC AAAC
AAAAAAAAAA GCACCGACTCG
SSADS-F CG GGTCTC A GGCA GGATG GGCAGTCTG GGCA
S3ADS-R TA GGTCTC C AAAC GGATG AGCGACAGC AAAC

Gach chan: trinh tw néi gitra cac manh ADN thanh phan.

PCR khuéch dai cdc mdnh thanh phin dé tao cdc ciu
triic gRNA

Trong nghién ciru nay, cic manh thanh phan dé tao cac
cau tric gRNA dugc khuéch dai bang phan tng PCR véi
khuon ADN 14 plasmid pGTR va cic mdi twong img (bang
1 va 4). Két qua hinh 2 cho thay, cac san pham PCR déu cho
két qua phu hop v6i tinh toan 1y thuyét 1a: 120 bp ddi véi
mdi ANK 1b-F, L3ADS5-R (P3), ANK2d-F va L3AD5-R (P6);
140 bp dbi voi mdi L5ADS-F, ANK1a-R (P1), L5AD5-F va
ANK2c-R (P4); 190 bp dbi voi mdi ANKla-F, ANK1b-R
(P2), ANK2c-F, ANK2d-R (P5), ANK1b-F va ANK2c-R (P7).

Sau d6 cac manh PCR thanh phﬁn duoc tron vai nhau
de tao cau truc gRNA trong phan img Golden Gate sir dung
Bsal va T7 ADN ligase.

Sang loc cac céu triic PTG bit hoat ANK-1, ANK-2 va
ANK-(1+2)

Céu trac ANK-1 duoc sz‘mg loc bang cip moi ANK la-F
va ANK1b-R cho san phim PCR c6 kich thudc 1y thuyet
1a 200 bp. Cau tric ANK-2 dugc sang loc bang cip moi
ANK2¢-F va ANK2d-R véi san phdm PCR 200 bp. Céu
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Hinh 2. Két qua PCR khuéch dai cac manh thanh phan
tao cau truc PTG bat hoat ANK-1, ANK-2 va bat hoat déng
thi ANK-1 va ANK-2. 1: san phdm PCR v&i moi ANK1b-F va
L3AD5-R (P3); 2: sdn phdm PCR v&i mdi ANK2d-F va L3AD5-R
(P6); 3: san phdm PCR v&i mbi LSAD5-F va ANK1a-R (P1);
4: san phdm PCR vé&i mdi L5AD5-F va ANK2c-R (P4); 5: san
phdm PCR vé&i méi ANK1a-F va ANK1b-R (P2); 6: san phdm
PCR v&i mdi ANK2c-F va ANK2d-R (P5); 7: san pham PCR v&i
moi ANK1b-F va ANK2c-R (P7); 8: SiZer™-100 ADN Marker
Solution (Intron).

traic ANK(142) duoc sang loc bang cip moi ANKla-F va
ANK2d-R v6i san pham PCR 550 bp. Két qua (hinh 3) cho
thiy, 6/22 dong cho két qua duong tinh véi ciu traic ANK-
1, 20/22 dong cho két qua dwong tinh véi cdu traic ANK-2,
12/23 dong cho két qua duong tinh véi ciu trac ANK(1+2).

1723 456 7 8:9 10111713 1415 16 17 1819 20.21 3233 2425
ANK-1

26 27 28 293031 32 33 34 3536 37 38 3940 41 42 4344 45 4647 48 49 50
ANK-2

51 52 53 5455 56 57 58 5060 6162 6364 65 6567 68 53 7071 72 7374 75
ANK-(1+2)

Hinh 3. Két qua sang loc cac dong E. coli mang cau tric
PTG bat hoat ANK-1, ANK-2 va bat hoat déng thi ANK-1
va ANK-2 bang k§y thuat PCR khuan lac str dung 1an lwot
cac cap méi ANK1a-F*ANK1b-R, ANK2c-F*ANK2d-R va
ANK1a-F*ANK2d-R. 1-24: sang loc cAu tric ANK-1, trong dé:
1 1a @m tinh, 24 1 dwong tinh; 26-49: sang loc cAu tric ANK-
2, trong do: 49 la am tinh, 26 la dwong tinh; 51-75: sang loc
cAu trac ANK-(1+2), trong d6: 51 1a mau am tinh; 25, 50, 63:
HighRanger 1 kb ADN Ladder (Norgen).
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Céac dong té bao E. coli cho két qua PCR khuan lac
duong tinh dugc nudi cay deé tach chiét plasmid.

Két qua gidi trinh tw cdc dong plasmid mang céu tric
gRNA

Cac dong plasmid dugc xac dinh trinh ty theo ca hai
chleu Két qua giai trinh ty gen (bang 5) cho thiy, toan bo
céc cdu trac déu c6 it nhiat mot dong plasmid cho két qua
nhu mong doi.

Bang 5. Két qua giai trinh tw cac dong plasmid mang cau
tric PTG bat hoat ANK-1, ANK-2 va bat hoat dong thoi
ANK-1 va ANK-2.

Chu tric S6 lwong dong giri di gidi trinh t K&t qua gidi trinh tir

ANK-1 3 3/3 dong trinh tir ding véi thiét ké

ANK-2 3 2/3 dong trinh tu ding vi thiét ké

ANK~(1+2) 5 1/5 dong trinh ty ding voi thiét ké
Két luan

Trong nghién ct nay, chung t6i da xay dung thanh cong
cé4c cau triuc PTG béat hoat riéng 1€ OsANKI, OsANK?2 va
ddng thoi ca hai gen. Hién nay, cac ciu tric nay da dugc
bién nap vao gidng lua Kitaaké va cac cong viée dic tinh
hoa cac dong lua dot bién dang duoc tién hanh dé xac dinh
churc nang cua hai gen nay.
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