4. TrAn Thi Ngoc Uyén, Nguyén Khac Nam, Tran Hiru
Diing (2018), “Didu ché va xac dinh cac déc tinh ly hoa cua
tinh bét mi acetate dinh huéng dung hé tror diéu tri bénh dai
thao dwdng”, Tap chi Y Duwoc hoc, Trwdng Bai hoc Y Duwoc
Hué, s6 5 (8), tr. 78-84

5. Hariri N., Thibault L., (2010), ‘High-fat diet-induced
obesity in animal models”, Nutrition Research Reviews, 23
(02), pp. 270-299.

6. Furman, B. L. (2015), “Streptozotocin-induced diabetic
models in mice and rats”, Current Protocols in Pharmacology,
47, pp. 1-20.

7. Bray G. A. & Popkin B. M. (1998), “Dietary fat intake
does affect obesity”’, Am. J. Clin. Nutr., 68 (6), pp. 1157—-1173.

8. Frederich R. C., Hamann A., Anderson S., et al. (1995),
“Leptin levels reflect body lipid content in mice: evidence for
dietinduced resistance to leptin action”, Nat. Med., 1 (12), pp.
1311-1314.

9. Chattopadhyay S., Ramanathan M., Das J. &
Bhattacharya S. K. (1997), “Animal models in experimental
diabetes mellitus”, Indian J. Experimental Biology, 35 (11),
pp. 1141-1145.

10. Sachin Arora, Shreesh Kumar Ojha & Divya Vohora
(2009), “Characterisation of Streptozotocin Induced Diabetes
Mellitus in Swiss Albino Mice”, Global Journal of Pharmacology,
3 (2), pp. 81-84.

11. Cichoke, A. J. (1998), “The complete book of enzyme
therapy”, New York: Penguin Putnam Inc, pp. 10-16

12. Shimotoyodome A, Fukuoka D (2009), “RS4-type
resistant starch prevents high-fat diet-induced obesity
via increased hepatic fatty acid oxidation and decreased
postprandial GIP in C57BL/6J mice”, Am. J. Physiol Endocrinol
Metab, 298, pp. E652—E662.

(Ngay nhan bai: 09/7/2020 - Ngay phan bién: 19/8/2020 - Ngay duyét dang: 23/9/2020)

Quy trinh giai trinh tw gen HLA-A
bang phuong phap Sanger

Pham Tran Thu Ha', Trin Quang Binh?

Nguyén Hai Ha’, Phiing Thanh Huwong"*
"' Truong Pai hoc Dugc Ha Nji

2 Vién Dinh dwéng Quoc gia

3 Vien Han lam Khoa hoc va Cong nghé Viét Nam
* Email: huongpt@hup.edu.vn

Summary

The HLA-A gene belongs to the superfamily of HLA (Human Leukocyte Antigen) genes, coding the Major
histocompatibility complex which plays an important role in human immune system. There have been various reports
on the associations of HLA-A polymorphic alleles and the danger of severe adverse drug reactions (ADRs). Genetic
testing of HLA genes has been used as pharmacogenetic markers for ADR minimization. This study aimed to establish
a simple sequencing protocol for genotyping the HLA-A locus. The protocol with a PCR reaction using 2 primers and a
sequencing reaction using 2 primers could identify effectively the genotypes of control samples. This newly established
sequencing protocol required less primers, less template DNA than those published previously. The protocol can be

applied in Vietnam for genotyping HLA-A gene in personalized medicines.

Key words: HLA-A, sequencing, Sanger.

Dat van dé

HLA (Human Leukocyte Antigen) la mét siéu ho
gen ndm trén nhiém séc thé sé 6 clia ngudi, ma hoa
cho phirc hop hoa hop té chirc, déng vai trd quan
trong trong hoat déng ctia hé mién dich. Gen HLA
dwoc chia thanh 3 1&p, trong do6, HLA 16p | (gdm 3
type A, B, C) lién quan nhiéu nhat dén cac phan rng
thudc trong co thé. Nhiéu alen bién thé khac nhau
cla gen HLA I&p | da dwoc phat hién cé lién quan

tdi phan &ng c6 hai (ADR) cla nhiéu thubc khac
nhau. Trong sb do, alen HLA-A*3303 dwoc bao cao
c6 lién quan téi ADR cla nhiéu thubc, thé hién & chi
sb odd ratios (OR) rat cao, cho thdy nhitng ca thé
mang alen nay co nguy co gap phan rng co hai v&i
mot vai thudc cu thé cao gap nhiéu 1an so véi nhivng
céa thé khong mang alen nay. Vi du nhw phan t&ng c6
hai nghiém trong trén da (SCAR) khi dung allopurinol
didu tri tdng acid uric mau & ngudi Han Qubc,
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(OR = 20,5, p = 3,31x10%) ©, ngwoi Pai Loan
(OR = 7,3, p = 4,7x102) © va ngudi Trung Québc
(OR =12,0, p < 0,001) "3 SCAR khi dung strontium
ranelat dé diéu tri loAng xwong & ngwdi Han Québc
(OR =194, p = 0,006) [,

Mot phan tich meta ciing cho thdy méi lién quan
giCra alen HLA-A*3303 v&i nguy co cac phan trng dac
biét nghiém trong nhw héi chirng Steven Johnson
(SJS), hoi chirng hoai t& biéu bi nhiém doc (TEN) khi
dung céac thuéc cdm cum théng thudng nhw nhirng
thudc chéng viém phi steroid (NSAIDs) va nhirng thubc
phéi hop nhiéu thanh phan dé diéu tri triéu chirng cam
cum (OR =2,28; 95% Cl = 1,31-3,97) '?. Ngoai ra, da
c6 béo cao vé méi lién quan gira alen HLA-A*3303
v&i doc tinh trén gan mat khi dung ticlopidine chéng
két tap tiéu ciu (OR = 36,50, p = 7,32x107) 1. Bén
canh dé, mét sb alen HLA-A khac cling da dwoc bao
cdo la mbi nguy co gay SCAR khi dung thubc. Vi du
nhuw HLA-A*3101, lién quan dén nguy co SCAR khi
dung carbamazepin.

Do vay, viéc lam xét nghiém cac gen HLA néi
chung va xét nghiém gen HLA-A néi riéng, nham
gitp phat hién nhirng nguwodi cd nguy co cd phan
&ng khédng mong muén khi dung thubdc dé cé nhirng
didu chinh phu hop trong phac dd diéu tri da va dang
tré thanh mot méi quan tdm cla khéng chi cac nha
nghién clru ma ca cac can bo y té. Tieu chuan vang
trong xét nghiém gen hién nay van la cac phuong
phap gidi trinh tw gen, bao gdm gidi trinh tw gen
thé hé méi (NGS) véi nhidu wu diém vé hiéu suét,
dd chinh xac nhwng chi phi rat cao va khé st dung
trong cac dy an nghién ciru Ién. Cho dén nay, trén
thé gi&i co rat it cong bd vé quy trinh giai trinh tw
gen HLA-A do gen nay cé tinh da hinh cao, v&i 2803
da hinh don nucleotid (SNP) da dwoc phat hién theo
sb lieu cap nhat dén thang 8 ndm 2020 clia co' s&
dir lieu Genecards (https://www.genecards.org/cgi-
bin/carddisp.pl?gene=HLA-A#snp). M6t s6 quy trinh
gidi trinh tw gen HLA-A theo phwong phap Sanger
da cong bd déu sir dung nhiéu mdi, di kém vdi quy
trinh thao tac phurc tap, doi hdi nhiéu thoi gian va chi
phi vat tw, hda chat. Nghién clru nay cla ching toi
nhdm muc tiéu xay dwng mét quy trinh gidi trinh tw
gen HLA-A don gian, chi st dung 2 méi PCR va 2 mbi
cho phan (rng gidi trinh tuw.

Déi twong va phwong phap nghién ctru

Mau nghién clru

Céac mau str dung trong nghién ctru la mau toan
phan ctia ngwdi Viet Nam khde manh trong cong
ddng dwoc thu thap tai 3 mién Bac, Trung, Nam.

Cac dbi twong nghién ciru dwoc lwa chon dwa trén
tiéu chuan lwa chon va tiéu chun loai trir trong dé
tai KHCN cép Bo clia Bo Y t& s6 4694/Qb-BYT .,
Thu 03 ml mau toan phan tinh mach vao é6ng nghiém
trang EDTA. M&u mau duoc bao quan & -20°C.

Nghién ctu dwoc phé duyét bdi Hoi déng Dao
dirc Vién Vé sinh dich t& Trung wong (QD sb IRB-
VNO01057-6/2018).

Phwong phap nghién ctru

Phwong phéap téch chiét ADN

ADN téng sb dwoc tach tir mau toan phan béng bo
kit E.Z.N.A.® Tissue DNAKit (Omega Bio-tek, Atlanta,
USA) theo quy trinh ctia nha san xuat. S6 lwong va
chéat lwgng ADN dugc kiém tra bang phwong phap
do quang phd véi thiét bi Nanodrop 2000 (Thermo
Fisher, Waltham, USA).

Phwong phap giai trinh tw gen HLA-A

Buwéc 1: PCR ving exon 2 — exon 3 cua gen
HLA-A 111

T c&p méi APCRF va APCRR da dwoc Peterson
va CS. cong bd ", ching t6i kiém tra dd dac hiéu
cla cdp moi badng phan mém Blast primer (https://
www.ncbi.nlm.nih.gov/tools/primer-blast/) két hop voi
két qua so sanh trinh tw clia 21 alen HLA-A da duoc
phat hién trong cong ddng ngudi Kinh Viét Nam ©.
Két qua Blast primer cho thdy cap mdi APCRF/
APCRR khéng dac hiéu véi gen HLA-A, va co thé
khuéch dai ca gen HLA-C, HLA-G. Vi vay, chung toi
bién dbi mdi xudi APCRF va thiét ké mdi nguwoc mai
nhdm t&ng tinh d&c hiéu cta cdp mdi khuéch dai
vung exon 2 -3. C&p moi méi thiét ké dwoc ky hiéu l1a
HLAAB1F/ HLAAB1R. Két qua Blast primer ctia cap
moi HLAAB1F/ HLAAB1R dac hiéu véi gen HLA-A.
Sau do, chung toi tién hanh khao sat cac thong sbé
chu trinh nhiét cho c&p méi HLAAB1F/ HLAAB1R va
thu dwogc chu trinh nhiét nhw sau: 1 chu ky 95°C trong
3 phut; tiép theo 1a 40 chu ky 95°C trong 30 giay, 63°C
trong 30 gidy, 72°C trong 1 phut; 1 chu ky 72°C trong
5 phut. Thanh phan phan &ng PCR gbém cé: Nwéc
khdéng nuclease 7,5 ul, PCR Master mix (2x) (10,0
ul), mdi HLAAB1F (0,75 pl), mdi HLAAB1R (0,75 pl),
ADN khuén néng d6 20 ng/ ul (1,0 ul).

Buwéc 2: Sdn phém PCR duoc tinh sach va st
dung cho phan (ng giai trinh tw

San phdm PCR dwoc tinh sach bang kit Wizard®
SV Gel and PCR Clean-up System (Promega,
Madison, Wisconsin, USA) trwédc khi tién hanh
gidi trinh tw bang phwong phap Sanger. S dung
2 mdi ngwoc HLAAB1R/ HLAAIN2R dé giai trinh
tw ving exon 2 — 3 cGa gen HLA-A. Trong d6 modi
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HLAAB1R 1a mdi nguwoc da st dung dé PCR & buéc
1; mdi HLAAIN2R duwoc bién do6i tr mdi ASEQ3R
do Peterson da coéng bd . St dung BigDye™
Terminator v3.1 Cycle Sequencing Kit (ThermoFisher
Scientific, Waltham, USA) v&i may giai trinh ty ABI™
3500 (Applied Biosystems, Massachusetts, USA).

Phan tich di liéu

Di liéu giai trinh tw thu dwoc x& Iy bdng phan mém
Bioedit 7.0.5.3. Co s& di¥ liéu tai tr co s& dir liéu
IMTG/HLA Database (http://www.ebi.ac.uk/imgt/hla/).

S dung coéng cu Clustal W Multialign cGia phan
mém Bioedit dé so sanh trinh ty thu dwoc vai trinh tw
ctia cac alen HLA-A chudn tir co sé& di liéu https:/
www.ebi.ac.uk/ipd/imgt/hla/

Két qua va ban luan

Thiét ké moéi va xay dwng quy trinh khuéch dai
ving exon 2 — exon 3 cta gen HLA-A

Cho dén nay, trén thé gi¢i méi chi cé 3 cong bd
vé quy trinh gidi trinh tw gen HLA-A. O buwéc 1, cac
tac gid déu st dung 2 mdi dé khuéch dai viing exon
2 — exon 3 cla gen HLA-A B 7 1" Peterson va CS.

da s dung 2 mdi dé khuéch dai gen HLA-A bao gdm
méi APCRF thudc vung intron 1, méi APCRR thudc
vung intron 3 [, Tuy nhién, sau khi kiém tra 6 d&c
hiéu cha cép mdi bang phdn mém Blast primer cho
thdy, cac mdi nay déu c6 Tm cao va c6 khad nang
khuéch dai khéng dac hiéu véi cac gen HLA-C,
HLA-G. Do vay, chung ti da tién hanh chinh sira va
thiét ké mdi nhu sau:

- M6i HLAAB1F duoc bién dbi tir mdi APCRF
bang cach bd 4 nucleotid & diu 5’ (GAAA) va bd 1
nucleotid A dau 3’ dé& giam nhiét d6 Tm ctia mdi, ddng
thdi tdng do dac hiéu véi gen HLA-A bang cach thém
1 mismatch tai vi tri nucleotid thtr 3 tir dwéi lén ké
tr dau 3’ (st dung phan mém Batch primer3 v1.0
https://wheat.pw.usda.gov/demos/BatchPrimer3/)

- Mbi HLAAB1R duwoc thiét ké méi véi dau 3’ gan
bd sung v&i 2 SNP lién tiép tai vi tri nucleotid 1377-
1378 (AC) trén ADN clia gen HLA-A dé tang tinh dac
hiéu, phan biét v&i cac gen HLA-C, HLA-G.

Suw khéac biét gitra cac mdi va hiéu qua gan moi
vao trinh tw gen muc tiéu dwoc thé hién & bang 1 va
hinh 1.

Bang 1. So sénh trinh tw cac mbi bién d6i va moi do Peterson da cong bo

STT Ky hiéu méi Trinh tw moi (chiéu 5-3') Kich thwéc san phdm PCR Vi tri moi Tm
Céap mbi Peterson va cong su da céng bb

1 APCRF GAAACGGCCTCTGTGGGGAGAAGCAA 984bp Intron 1 82
2 APCRR TGTTGGTCCCAATTGTCTCCCCTC Intron 3 74
3 ASEQ3R ATCTCGGACCCGGAGACTGTG Intron 2 68
4 ASEQ3F GGTTTCATTTTCAGTTTAGGCCA Intron 2 64

Cap mdi bién déi dé ting do déc hiéu véi cac alen HLA-A
5 HLAAB1F CCGCCTCTGCGGGGAGAATCA 992 bp Intron 1 70
6 HLAAB1R GATATTCTAGTGTTGGTCCCAATTGT Intron 3 72
HLAAIn2R ATCTCGGACCCGGAGACTGT Intron 2 64

(Phén trinh t giéng nhau giiia cac mdi duoc thay bang chik in dam)

APCRE: 5" GAAACGGCCTCTGTGGGGAGAAGCAA-3' APCRR: 5-TGTTGGTCCCAATTGTCTCCCCTC-3'

HANF: - GEECTCTOCGREOMOMNIGF g

HLAAB1R: 5"-GATATTCTAGTGTTGGTCCCAATTGE-3'
1360 1370 1380 1390 1400

=
IOIDI TDIDITIDIIDIDIDIDIIDD
. h e e e e -
. . IEEERERE] .

1
= CGCCTCTGCGGGGAGA! CCGCCCeG  GCCTCCC

Hinh 1. So sénh cép méi APCRF/APCRR va HLAAB1F/HLAABTR

A. So sénh méi xudi APCRF va HLAAB1F. So voi mbi APCRF, mdi HLAAB1F Iuroc b 4 nucleotid dau 5', 1 nucleotid cudi cing déu 3'va bé sung
thém 1 mismatch (thay G béng T - 6 dam mau xam); B. So sanh mdi nguoc APCRR va HLAABTR. So v6i mi APCRR, mdi HLAAB1R dugc thiét
ké méi, co hai nucleotid lién tiép tai dau 3’ (GT - t6 dam mau xam) khéng bat cdp bo sung véi trinh tir ADN clia gen HLA-C va HLA-G.
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1 2 3 4 5 6 7 '8 M

10 11 12 13 14 15 16

Y " ] —> 992 bp

Hinh 2. Két qué dién di cia 16 méu voi cdp moi HLAABTF va HLAABTR

Két qua Blast primer cdp mdi HLAAB1F/HLAAB1R
do chung t6i thiét ké d3c hiéu véi gen HLA-A va dwoc
kiém chirng trén thwc nghiém Ia két qua dién di san
phadm PCR kich thuwéc 992 bp nhw dw doan khi thiét
ké méi (hinh 2). San phdm PCR kich thuéc 992 bp
c6 thé dwoc dung cho phan (rng giai trinh tw sau khi
tinh sach.

Thiét ké méi va xay dwng quy trinh cho phan
tpng giai trinh tw

Dé giai trinh tw viing exon 3, mdi ngwoc HLAAB1R

A HLAAIN2R: 5-ATCTCGGACCCGGAGACTGT-3'

830 840 850 860

dat tai vung intron 3 tiép tuc dwoc st dung cho buwéc
giai trinh tw dong bang hé théng ABI™ 3500 (Applied
Biosystems, Massachusetts, USA). Mét khac, dé giai
trinh tw ctia vang exon 2, chung téi st dung thém moi
nguwoc HLAAIN2R dat tai vang intron 2. Méi nguoc
HLAAIN2R duoc thiét ké trén co s& chinh sira moi
ASEQ3R do Peterson va cs. da cong bd bang cach
bd 1 nucleotid G dau 3. Sy khac biét gitra hai mdi va
hiéu qua gén méi vao trinh tw gen muc tiéu dwoc thé
hién & bang 1 va hinh 3.
B ASEQ3R: 5- ATCTCGGACCCGGAGACTGTG-3°
870 840 BSI) 860 870

HLAA3303 GGACGGGCCAGETCACCCACAGTCTCCGGGTCCGAGATICACCCL ﬁCMTmIRﬁTCTCCGBGTCCmTIZMEIE
1

Hinh 3. So sénh trinh tw va vi tri gan vao trinh tw muc tiéu ctia 2 méi HLAAIN2R va ASEQ3R
Méi HLAAIN2R bién d6i tir moi ASEQ3R béng céch bé 1 nucleotid G cudi cung dau 3’ dé gidm Tm va téing tinh déc higu véi céc alen HLA-A

Chung t6i da ap dung quy trinh gidi trinh ty mé&i
chi gébm 2 mdi HLAB1R va HLAAIN2R dé gii trinh ty
4 mau ngau nhién dugc thu theo phwong phap mé

td & phan MAu nghién ciru (NO1, NO2, NO3, NO4).

Két qua thé hién & hinh 4.

|
HLAAT1101 TGOGCTTCRACAGCGACGCCGORAGED
HLAAZIO3
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B 510 520 530 540

550 560 570 580 590 &00

HLAA1101 GGTCGGGECCAGGTTCTCACACCATCCAGATAATETATGGC TOCRACGTGEGEOCGEACGGEOGCTTCCTCOGUGGETACCGECABGACGUCTACGACGG

HLAAIIOZ

610 620 €30 640

650 560 670 680 690 700

Hinh 4. So sanh két qua gidi trinh tw 04 mau véi co sé di liéu gen HLA

A. So sénh kéf qua giai trinh tw doan exon 2 cla 04 m§~u Voi co 6 dir liéu gen HLA;
B. So séanh két qua giai trinh tw doan exon 3 ctia 04 mau véi co s& di liéu gen HLA

Dé&u chém thé hién céc nucleotid trung khép trinh
tw gbc. Céc chir cai thé hién céc SNP. Cac truong
hop di hop tr dwoc ky hiéu SNP tuong (rng theo danh
phap IUPAC (G/C—S, A/IT-W, G/A—R, T/C—Y, G/
T—K, A/IC—M)

Két qua so sanh trinh tw thu dwoc véi trinh tw cla
céac alen HLA-A chuén tir co s& di liéu https://www.
ebi.ac.uk/ipd/imgt/hla/ cho thay trinh tw doan exon 2
va doan exon 3 clia cac mau thir c6 dd twong déng
100% v&i trinh tw doan exon 2, exon 3 cla mot sb
alen HLA-A cu thé trong co s& di liéu gen HLA, tiy
do xac dinh duwoc kiéu gen ctia 04 mau thé nghiém
lan lwot la: A*1101/1101 (NO1), A*3303/0203 (N02),
A*3303/2901 (N03), A*2901/*2901 (NO4). Nhw vay,
trén cac mau thir nghiém, quy trinh méi nay cho phép
phan tich hiéu qua trinh ty nucleotid ctia gen HLA-A.

Tém lai, quy trinh mé&i xay dwng cua chung téi
c6 mot sb6 wu diém so véi quy trinh da cong bd cla
Peterson va CS. Cac mdi s&r dung & buéc PCR va
bwéc gidi trinh tw dwoc thay déi gilp tang tinh dac
hiéu v&i cac alen HLA-A muc tiéu. Bén canh do, &
bwdc gidi trinh tw, quy trinh méi chi st dung 2 mbi
thay vi 3 mdi hodc 4 mdi nhw cac quy trinh da cong
bd trwéc day 1 131, Do quy trinh méi c6 méi bét cap tai
céac vi tri giup cho két qua giai trinh tw doc rd dwoc
500 nucleotid ma khéng bi nhiéu ngay ca cac vi tri
dau va cubi ctia exon 2 va exon 3.

Ngoai ra, trong giai doan PCR doan exon 2 — exon
3, quy trinh mé&i chi st dung 20 ng ADN khudn trong
khi lwong ADN khuén cla cac quy trinh da cong bd
la 50- 200 ng. Viéc tiét kiem lwong ADN khuén gidp

lam gidm lweng mau phai l4y cia bénh nhan, co y
nghia quan trong vé y dirc. Quy trinh gidi trinh tw gen
HLA-A trong nghién ciru don gian, tiét kiém chi phi,
c6 thé thyc hién & Viét Nam, c6 kha nang phat hién
nhirng ngw®i mang alen da hinh ctia gen HLA-A, mét
yéu t6 lam t&ng nguy co g&p phan ng khéng mong
mudn nghiém trong khi dung thuéc. Viéc ap dung xét
nghiém gen HLA trong ca thé hoa diéu tri da dwoc
&ng dung & nhiéu nwéc trén thé gidi nhdm giam thiéu
bién cb do dung thubc .

Két luan

Da xay dwng dwoc quy trinh gidi trinh tw gen
HLA-A st dung lwong ADN khuén it hon va chi can 2
méi dé gidi trinh tw thay vi 3 — 4 méi nhw cac cong bd
trwdc day. Quy trinh gidi trinh tw nay c6 thé ap dung
dé phan tich da hinh gen HLA-A nhdm ngan ngira
cac phan &ng c6 hai nghiém trong lién quan t&i st
dung thubc hodc thdm dinh cac quy trinh PCR phan
tich da hinh gen HLA-A ap dung trén lam sang.

Céc tac gid tran trong cam on B Y té da tai tro kinh phi
cho nghién ctru nay (Quyét dinh phé duyét dé tai sé 4694/
QP-BYT)
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Nghlen ciru ung dung phwong phap LC- MS/MS phan tich
dong thoi du lwgng mot so hoa chét bao vé thue vat
nhom cuc tong hop sur dung pho bién trong rau an la, qua
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Summary

A high specificity, sensitivity and reliable reversed-phase LC-MS-MS method was successfully developed for
simultaneous determination of cyhalothrin (CYHA), cypermethrin (CYPER), permethrin (PER), deltamethrin (DELTA),
cyfluthrin (CYFLU) in real vegetable samples with the following optimized conditions: column Agilent Poroshell 120
Phenyl - Hexyl (1560 mm x 4.6 mm x 2.7 um), the isocratic mode of mobile phases including MeOH - CH,COONH,
5 mM in water (99 : 1); the flow rate 0.7 ml/min; sample injection volume 10 ul; Electrospray ionization source was
operated in positive mode and multi reaction monitoring (MRM) mode using the transition of m/z 523.02 — 281, m/z
467.3 — 225, m/z 435.2 —193, m/z 416 —191, m/z 393.3 — 281 were used to quantify CYHA, CYPER, PER, DELTA
and CYFLU, respectively. This method was validated basing on EC-657/2002 guideline to meet all the requirements
of wide linearity range of 0.5-150 ppb, high correlation coefficients (R?> 0.997), very good accuracy (recovery rate
85-105.1%) and intermediate precision (RSD% < 8 %), typical LOD, LOQ values of 0.005-0.5 ppb and 0.015- 0.15 ppb
for five pyrethroid pesticides. The validated method was used in a 54 real samples survey. The results revealed that 36
vegetable samples (66.67%) contain target pesticide residues below MRLs. Particularly, M.07, M.14 and M.23 samples
found permethrin in high levels 1.97, 2.76, 3.6 ppm, respectively, higher the Vietnam Ministry of Health s MRLs.
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