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cha/me CNCTIT-VX cao nhat; do tubi cua tré
cang cao thi ti Ié cha/me CNCTrT-VX cang I6n.

TAI LIEU THAM KHAO

1. https://covid19.gov.vn/

2. https: / /tiemchungcovid19.gov.vn/

3. ehealth ?adion= News& newsld = 54750

4. Nguyen Thi Ha. Mot s6 yéu t6 lién quan dén chap
nhan tiém vac xin phong covid 19 cla gido vién
Viét nam n&m 2021. Tap chi Y hoc Viét Nam, ISSN
1859-1868, tap 502 s 2 (2021).

5. Soo-Han Choi, Yoon Hee Jo, Kyo Jin Jo, Su
Eun Park. Pediatric and Parents' Attitudes
Towards COVID-19 Vaccines and Intention to
Vaccinate for Children. Jul 29, 2021. Preventive &
Social Medicine. https://doi.org/ 10.3346/ jkms.
2021.36.€227

6. Robin M. Humble, Hannah Sell, Eve Dubé et
al. Canadian parents’ perceptions of COVID-19
vaccination and intention to vaccinate their
children: Results from a cross-sectional national
survey . 4 October 2021 Elsevier. DOI
https://doi.org/10.1016/j.vaccine.2021.10.002

7. Susanne Brandstetter, Merle M. Bdéhmer,
Maja Pawellek et al. Parents’ intention to get
vaccinated and to have their child vaccinated
against COVID-19: cross-sectional analyses using
data from the KUNO-Kids health study . Accepted:
29 April 2021. European Journal of Pediatrics
https://doi.org/10.1007/s00431-021-04094-z

8. Ke Chun Zhang, Yuan Fang, He Cao et al.
Parental Acceptability of COVID-19 Vaccination for
Children Under the Age of 18 Years: Cross-
Sectional Online Survey . October 2020 . JMIR
Pediatrics and Parenting . DOI: 10.2196/24827

NGHIEN CU’U XAY DI'NG QUY TRINH PINH LUONG PONG THO'I
ENROFLOXACIN VA CIPROFLOXACIN TON DU’ TRONG THIT GIA CAM
BANG PHUONG PHAP SAC KY LONG KHOI PHO

Nguyén Thi Hong Van*, Truong Ngoc Hién*‘, Pham Xuén Ning*,
Nguyén Thi Thanh Hang*, Bui Thi Thu Hien*, Ng6 Hong Hue*,

TOM TAT

Trong nghién cttu nay ching t6i da phat trién mot
phuacng phap dinh lugng nhanh va chinh xac
Enroﬂoxacm va Ciprofloxacin ton du trong thit gia cam
bang may sac ky kh0| pho S|eu hiéu nang UPLC-
MS/MS. Diéu kién cua khdi phé gom cot sic ky: C18;
100 x 2,1 mm; 1,7 ym, pha dong: ACN ( 0,1% aC|d
formic) : 0,1% aC|d formic/H20( 80:20) téc do dong
0,3 mL/phut thé tich tiém: 2uL. Phuong phap cla
chung toi da trinh bay két qua kha quan vé do nhay,
do chinh xac va do thu hoi cua Enrofloxacin va
Ciprofloxacin ton du trong thit gia cam. Phuang phap
nay da dugc ching minh la nhanh chong, dang tin cay
va |3p lai t6t d& phan tich chinh xac Enrofloxacin va
Ciprofloxacin

T khoa: Enrofloxacin, Ciprofloxacin, LC/MS/MS,
thit gia cam

SUMMARY
DEVELOPMENT OF AN LC/MS/MS METHOD
FOR DETERMINATION ENROFLOXACIN

AND CIPROFLOXACIN RESIDUES IN

POULTRY MEAT
In this study, we developed a rapid and accurate
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quantitative analysis of Enrofloxacin and Ciprofloxacin
residues in poultry meat by UPLC-MS/MS. Conditions
of mass spectrometry include chromatographic
column: C18; 100 x 2,1mm; 1.7um, mobile phase:
ACN (0.1% Formic Acid): 0.1% Formic Acid in water
(80:20), flow rate: 0.3mL/min, injection volume: 2jL.
Our method presented satisfactory results in terms of
sensitivity, precision, accuracy, and recovery of
quantitatively analyzing simultaneous Enrofloxacin and
Ciprofloxacin residues in poultry meat. This method
has been proved to be fast, reliable and reproducible
to accurately analyze Enrofloxacin and Ciprofloxacin.

Keywords: Enrofloxacin, Ciprofloxacin, LC/MS/MS,
poultry

I. DAT VAN PE

Viéc thiéu hiéu biét cia ngudi chdn nudi khi
sir dung thubc khang sinh khong dang nguyén
tidc dan dén nhitng hdu quad nghiém trong nhu
gay doc hai cho gia slc, thu6c khang sinh con
ton luu trong thit, sira énh hudng dén chat lugng
cla san phdm chdn nudi va viéc st dung cac
thuc phdm nay vé lau dai sé anh hudng nghiém
trong tdi stic khoe clia con ngudi.

D3 co rat nhiéu phuong phap dugdc ap dung
dé dinh lugng Enrofloxacin, Ciprofloxacin trong
thuc phdm nhu sic ky 16ng hiéu ndng cao ghép
dau do UV, dau do huynh quang... Tuy nhién cac
phuang phap nay cé do nhay thap, t6n thdi gian.
Hién nay, phuong phap sac ki long khéi phd
dudc danh gia la phugng phap c6 doé nhay, do
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chon loc cao, chinh xac, c6 thé phan tich dong
thai nhiéu chat trong cing mét mau giam chi phi
va thdi gian nghién clu dang dugc (ng dung
nhiéu trong phan tich, dinh lugng cac chat trong
thuc pham

Dua trén cd s@ dé ching toi da nghién clru xay
dung quy trinh dinh Ilugng Enrofloxacin,
Ciprofloxacin ton du trong thit gia cdm bang
phuong phép sic ky 16ng khéi phé nham phat
hién lugng tén du khang sinh trong thit gia cam
ndi riéng va cac san pham tir dong vat néi chung.

Il. PHUO'NG PHAP VA NGUYEN VAT LIEU

1. Nguyén liéu. Chat chudn Ciprofloxacin
hydroclorid (93,27%) dudc cung cap bdi Vién
kifm nghiém thudc TW, chudn Enrofloxacin
(99,8%) cung cap bdi Sigma Adrich, My.

Cac dung mbi bao gom Methanol, Isopropanol,
Cloroform...dat d6 tinh khiét theo tiéu chudn cua
LC-MS dugc mua tur cong ty Merk (B(c).

2. Thiét bi. Hé théng sic ky ldng khdi phd
LC-MS Xevo TQD (Water — My), Can phan tich
MS 205 DU (Mettler Toledo — Thuy Si), Thiét bi
boc hai dung méi c6 cap khi N2 (Thermo — MY),
May sinh khi nitc (PEAK — My), May ldc vortex
(IKAlabdancer, Birc); May lac ngang (IKA HS 260
basic, Durc).

Tat ca cac thiét bi va dung cu phan tich dugc
hiéu chuan theo quy dinh clia ISO/IEC 17025 va GLP

3. Phucong phap ,

Khao sat diéu kién sac ky va khéi phé.
S dung hé théng sic ky khdi phé UPLC - MS/MS
loai t&r cuc chdp 3 vai ngudn ion hda ki€u ESI.
Chon ché& dd khao séat tu dong dé chon ion me,
ion con dung dé dinh lugng, dinh tinh. Cac théng
s6 MS/MS dugc tu dong tdi uu bang ché dd MS
tune cua thié€t bi. Tién hanh khao sat diéu kién
sdc ky vGi cot phan tich pha dao C18; 100 x 2,1
mm; 1,7 pm (Water — M¥y).

Dua vao cac tai liéu tham khao, lua chon pha
dong gom hai thanh phan: pha A la acetonitril
(0,1% acid formic)nudc (0,1% acid formic) va

pha B la nudc (0,1% acid formic). Lua chon ché

dd dang dong. Thay dbi ty |é thanh phan pha
dong. Pha dong dugc chon phai dam bao pic can
phan tich trong sac ky d6 tach rd rang, khong bi
chap véi cac pic nhiéu khac, it bi doang pic, thdi
gian luu hgp ly.

Khao sat xir Iy mau thjt ga. Can m gam
thit ga da xay nhuyen cho vao 6ng ly tam 50 mL.
Thém dung dich acetonltrll/TCA 4% trong nudc
cat (70/30) vao cac mau da chuan bi, chiét 2 [an
moi lan 10 mL va 5 mL, lac vortex 10 phut. Ly
tam 15 phut & téc dé 4000 vong/ phut. Gop dich

chiét thu dugc cd chan khong dén khi con
khoang 5 mL dich chiét, thém 5 mL nudc cat.

Dich chiét trén dugc lam sach bdng cot SPE
Oasis HLB 6 ml/200mg. Hoat hda c6t bang 5 mL
MeOH, 5mL nudc cat, sau dé cho dém chiét mau
acetonltrll/TCA 4% trong nudc cat (70/30). Nap
mau lén ct, téc d6 1 mL/phdt. (Khong dé kho
cot giai doan cho mau 1&n cot va rira cot). Rira
tap bdng 4 mL nudc cat, sau do rira ti€p bang 4
mL MeOH. R{ra giai bdng Acetonitril. Dung dich
rira giai dugc thdi khd bang khi N2 & 40°C. Hoa
tan can kho béng 1 mL pha ddng, lac xody 30s
va loc qua mang loc 0,45um. Dich loc dudc phéan
tich bang may UPLC/MS/MS

Mau dudng chuan (CC) va gidi han dinh
lugng du'di (LLOQ):

- Dung dich chudn g6c Enrofloxacin va
Ciprofloxacin dugc pha trong MeOH (SS)
(100pg/mL). Céc dung dich chuan lam viéc dugc
pha tir dung dich SS trong MeOH c6 nong do la
10000ng/mL

- Chuén bi cac dung dich chuén kiém tra lam
viéc trung glan (QC-W) c6 nbng d6 1000 ng/mL
(QC-W1) va 50 ng/mL (QC W2) bang cach pha
lodng dung dich chuan goc kiém tra bang methanol.

Derng chudn: Cac mau dudng chuin trong
nén mau (c6 nong do tir 0,5, 5, 10, 20, 50, 100,
150ng) dudc chuan bi béng cach thém céc dung
dich chuén lam viéc trong methanol (WS) terng
('ng vao cac mau thit ga trdng, roi xur Iy mau
theo quy trinh & trén. Budng chudn bao gom: 1
mau tréng va7 mau dudng chuan.

Cac mau kiém tra: Thém céc dung dich
chuén kiém tra trong methanol (QC-W) vao mau
thit ga trang roi xu Iy theo quy trinh dé tao ra
cac mau kiém tra c6 ndng do LQC = 2-3 x LLOQ;
MQC (gan diém gilta dudng chudn) va HQC =
75% - 90% ULOQ.

Tham dinh phuong phap phan tich. Tién
hanh thdm dinh quy trinh dinh lugng déng thdi
Enrofloxacin va Ciprofloxacin ton du trong thit
gia cdm bang phuang phap sac ky 16ng khdi phd
LC-MS/MS theo cac chi tiéu quy dinh trong USP
[5,6] hién hanh va cac quy dinh v& thdm dinh
phuong phap phan tich: d6 dac hiéu - chon loc,
do dang — do6 chinh xac, khoang tuyén tinh, gidi
han dinh lugng dudi, ti 1& thu ho6i, anh hudng
nén mau, do nhiém chéo, d6 on dinh.

Phuong phap xtr ly s6 liéu. Gid tri trung
binh, d6 1éch chudn, d6 Iéch chudn tuang d6i,
phuang trinh hoi quy, hé s6 tuong quan hoi quy
dugc xac dinh bdng phan mém Microsoft Excel
2010.
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INl. KET QUA NGHIEN cU'U

Két qua Iva chon diéu kién sic ky léng
khoi phd. Tién hanh khao séat xac dinh céc ion
bang ky thuat ion hda phun dién tur ESI véi ché
dd bdn pha ion duong. D€ tdi uu hda diéu kién
khdi phd, tiém truc ti€p dung dich chun
Enrofloxacin va Ciprofloxacin nong d6 1 pg/mL
vao khdi phd. Chon ché dd ESI (+), lua chon ion
me c6 dang [M+H]+, sau d6 phdn manh ion me
dé thu dudc ion con. Ion con ¢ cudng dd cao
nhat dugc lua chon dé dinh lugng. Lua chon ché
dd tu dong diéu chinh cac thong so cua thiét bi
phén tich khdi phé. Xac dinh cac théng s6 téi uu
clia khéi phd, két qua dudc trinh bay & bang

Bang 1: Théng sé cua detector khéi phé’

Cac diéu kién Enroflo |Ciproflo
khdi phé xacin | xacin
Ché db ion hoa ESI (+) | ESI (+)
bién thé mao quan (kV) 3 3
Dién thé& hdi tu (V) 44 44
Nhiét dd hda hai (°C) 360 360
Luu Iugng khi hda haoi(L/Hr)| 800 800
Luu Iugng khi hdi tu (L/HP) | 25 25
Nang lugng va cham (eV) 12 12
Ion ban dau (Dalton) 441,3 359,4
Ion tao thanh (Dalton) 360,04 | 332,08

Xac dinh cac diéu kién sac ky. Trong
nghién cru nay, chdng t6i st dung cot ACQUITY
UPLC® BHE Cis (2,1x100 mm; 1,7 ym). Pha tinh
st dung la cot C18 it phan cuc nén pha dong la
dung méi phan cuyc. Qua tham khdo tai liéu
ching toi lua chon hé dung méi pha dong gém
cac thanh phan: acetonitril (0,1% acid formic) va
nudc (0,1% acid formic) (80: 20) T6c do6 dong
0,25 mL/ phdt. Thé tich tiém mau 2pL.
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Hinh 1: Sac ky doé cua Ciprofloxacin va
Enrofloxacin sau khado sat

_Két qua luva chon phu‘dng phap xir ly

mau Phuong phap chiét pha ran: quy trinh x{r ly

mau cho ty 1€ thu hdi hoat chat cao (khoang

=Mmin

88%). Lua chon khéi lugng thit ga 1a 1g va thé

tich ACN r(ra gidi la 4 mL.
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Két qua tham dinh phuong phap phan tich

Su phu hdp cua hé thong sac ky. Cac pic
I3p lai 6 [an cta hon hqp gom ENRO va CIPRO
déu tach rd rang khoi hon hop trong sac ky do,
déu co pic can doi va cudng do I6n. Thai gian
luu clia cd hai khang sinh nghién cttu & 6 lan
phan tich déu la 0,588 + 0,004 phut, cac lan
phan tich cé su lap lai v&i CV(%) la 0,68% < 2%
nén dat yéu cau. Pap Ung pic ctia ENR va CIPRO
gilra cac lan phan tich co su lap lai véi CV(%) lan
lugt la: 4,02% va 0,68% déu < 5%, dat yéu cau.

Do chon loc - dac hiéu. TU cac két qua
phan tich cho thdy, dap Ung pic clla mau trang
tai thoi diém trung vdi thgi gian luu cla ENR va
CIPRO [an lugt bang 2 37%, 9,38% so VGi dap
(g pic ctia mau chudn c6 chira hon hdp ENR va
CIPRO & nbng do LLOQ (0,5 ng/mL), nam trong
giéi han cho phép (< 20%), dat yéu cau. Nhu
vay, phudng phap dinh lugng dong thdi hai
khang sinh enrofloxacin va ciprofloxacin da xay
dung dap U'ng yéu cau vé do chon loc — dac hiéu
theo quy dinh.

Gigi han dinh lugng dudi (LLOQ) Tai thai
gian luu cua ENRO, pic cta hdn hdp mau chun
chira Enrofloxacin pha trong nén mau & nong do
khoang 0,5ng/mL cho dap u’ng pic I6n gap 42 lan
so V@i dap Ung p|c mau trdng. Cac mau LLOQ co
dd dung so vdi nong do thuc clia nd trong mau
tlr 82,21% - 105,98% (ndm trong khoang quy
dinh tir 80 — 120%) va c6 do6 chinh xac véi CV%
bang 11,56% nho hon gia tri cho phép (<20%).
Tai thoi gian luu cta CIPRO, pic ctia hon hdp
mau chuan chira CIPRO pha trong nén mau &
nong do khoang 0,5 ng/mL cho dap u’ng p|c I6n
gap khoang 10 [an so véi dap Uing plc mau tréng.
Cac mau LLOQ cd d6 dung so véi néng do thuc
clia né trong mau tir 93,58% - 108,60% (nam
trong khoang quy dinh t&r 80 — 120%) va c6 do
chinh xéc vdi CV% bang 7,01% nhd hgn gia tri
cho phép (<20%). Do dd, hdon hgp mau chuan
chira enrofloxacin va ciprofloxacin ¢ nong do
khoang 0,5 ng/mL dap U'ng yéu cau vé gigi han
dinh lugng dudi cla phuang phap phén tich theo
quy dinh.

Pudng chuan va khoang tuyén tinh. K&t
qua cho thdy: CIPRO va ENRO c6 khoang tuyén
tinh tir 0,5 ng/mL dén 150 ng/mL, gita nbng do
thuc cua cackhang sinh va dién tich pic, vGi R >
0,99; R? > 0,99. N6ng dd cla ca hai khang sinh
xac dinh tir dudng chudn so vdi gia tri li thuyét
nam trong khoang tir 89,39% - 108,91% va déu
nam trong giGi han cho phép la 80 — 120% ddi
vGi ndng do thap nhat: 85 — 115% cho cac nong
dd con lai. Nhu vay, dudng chudn va khoang
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tuyén tinh dap ('ng cac tiéu chuén theo quy dinh.
Po dﬁng va dod chinh xac. b6 dung, do
chinh xac trong ngay va khac ngay

Phan tich cdc mau QCs d& chudn bi dong thdi
vGi dudng chudn pha trong MeOH trong cling
diéu kién (néng do6 dinh lugng dugdc la ndng do
cac mau QCs tinh theo phuaong trinh hoi quy cla
du’dng chudn thu dugc). Xac dinh néng dd cac
mau QCs tur phu’dng trinh héi quy thu dugc.

Do dung va do chinh xac trong ngay: gia tri do
ddng tai moi nong d6 ndm trong khoang 85,4% -
111,7%, dat yéu cau trong khoang 85% - 115%,
ngoai trir tai ndbng d6 LLOQ, c6 gia tri d6 dung
trong khoang 80,8% - 93,7% nhung van dat yéu

Bang 2: Pénh gid dé nhiém chéo

cau vi 6 nong do LLOQ chdp nhan nam trong
khoang 80% - 120%.

D6 dung va do chinh xac khac ngay: gia tri do
ding tai moi ndéng d6 qua 5 ngay khac nhau ndm
trong khoang 85,4% - 114,8% dat yéu cau la
trong khoang 85% - 115%, riéng & nong do
LLOQ do dung trong khoang 81,7% - 115,3%
dat yéu cau trong khodng 80% - 120%. Nhu
vay, phufdng phap phan tich dap Ung dudc cac
tiéu chun cua phan tich.

Do nhiém chéo. Két qua danh gia do nhiém
chéo dugc trinh bay & bang dudi. Do nhiém chéo
clia AS: ty 1é dap (ing déu < 20%, dat, B nhiém
chéo cua IS: ty Ié dap Ung déu < 5%, dat.

Chat phan STT Pap (rng pic Ty lé dap | Pat/khong
tich Mau trang Mau ULOQ Mau LLOQ rng dat
1 159,44 348386,79 7124,60 2,24 Dat
2 220,51 316559,33 6775,80 3,25 Dat
3 185,41 322069,88 6812,65 2,72 Pat
ENRO 4 237,09 310837,53 7036,16 3,37 Dat
5 245,73 310513,13 7088,48 3,47 Dat
6 170,16 319391,35 6985,43 2,44 Dat
CV (%) 17,64 4,37 2,08 17,80 Dat
1 80,23 52652,77 1019,39 7,87 Dat
2 127,35 53605,80 1003,06 12,70 Dat
3 110,02 54109,72 1000,36 11,00 Dat
CIPRO 4 90,18 52257,19 1017,32 8,86 Dat
5 112,99 55481,05 994,42 11,36 Dat
6 105,79 53159,59 995,30 10,63 Dat
CV (%) 16,14 2,16 1,08 16,85 Dat

_Ty 1é thu hdi. Cac gia tri CV% cua MF & ca
mau LQC (ENRO: 3,95%; CIPRO: 4,30%) va
HQC ( ENRO: 4,24%; CIPRO: 2,87%) déu dat
yéu cau < 15%. Nhu vay, phuong phap phan
tich thich hdp_dap Ung yéu cau vé anh hudng
cia nén mau v6i hon hgp khang sinh
enrofloxacin va aproﬂoxacm

Anh hu‘dng cua nén mau Gia tri CV% cua
MF trén 6 16 nén mau cla moi nong do déu <

15%. Pap Ung pic cta dung dich chudn thém
vao nén mau sau xU ly gan giéng dap Ung pic
clla cac mau tudng Ung trong pha dong, diéu
nay chirng td khong cd hiéu 'ng nén trong giai
doan tao ion & dau do khdi phd. Do dé phuong
phap phan tich dang st dung dat yéu cau vé anh
hudng ctia nén mau.

Do 8n dinh. K& qua do &n dinh thu dugc
nhu sau. Pd 6n dinh cla dung dich chudn gbc

Bang 3: Dé én dinh cua dung dich chuédn géc

STT ENRO(100 pg/mL) CIPRO(100 pg/mL)
Ban dau (0giG) | 7 ngay; 2°C - 8°C | Ban dau (0 giG) | 7 ngay; 2°C - 8°C
1 94,82 98,31 93,33 96,62
2 95,39 96,17 91,39 95,47
3 92,88 99,56 94,08 97,56
Trung binh 94,36 98,01 92,93 96,55
CV (%) 1,39 1,75 1,49 1,08
D5 1&ch (%) - 3,87 - 3,90
Két luan - Pat - Pat
Bang 4: Bé én dinh cua dung dich chuan lam viéc
Chat phan No6ng do (ng/mL)
tich STT Nong do LQC (1,2 ng/mL) No6ng do HQC (120 ng/mL)
ENRO Ban dau (0 gi®) | Sau 6 gid | Ban dau (0 gi&) | Sau 6 gic
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1 1,18 1.24 117,06 119,97
2 1,22 1,29 119,27 118,55
3 1,19 1,31 116,84 121,86
TB 1,20 1,28 117,72 120,13
vV (%) 1,74 2,82 1,14 1,38
D6 Ich (%) 6,67 2,05
Két luan Pat Pat
1 1,12 1,18 115,42 116,56
2 1,15 1,17 111,09 119,87
3 1,13 1,19 112,22 121,08
CIPRO TB 1,13 1,18 112,91 119,17
CV (%) 1,35 1,30 1,46 1,96
D6 I&ch (%) 4,42 5,54
Két luan Pat Pat

Nong d6 dung dich chudn 1am viéc & moi nong dd ctia hai khdng sinh nghién cdu sau 6 gid so Vi
nong do dung dich ban dau déu khac nhau < 15%. Gia tri CV% giifa cac mau déu < 15% ( Nhu vay,
dung dich chu&n lam viéc 6n dinh trong thai gian ngan 6 gic.

D06 6n dinh clia mau thit ga

D06 6n dinh clia cdc mau thit ga & cac diéu kién khac nhau dugc trinh bay & bang dudi day

Bang 5: Dé én dinh cua mau & nhiét dé phong, auto sampler, 3 chu ky déng - rd déng

Nong do (ng/mL)
STT Nhiét do phong Autosampler 3 chu ky dong-ra
Ban dau | Sau 6 (h) | Tiém ngay | Sau 24 (h) | Ban dau | Sau 3 chu ky
1 1,19 1,24 1,19 1,27 1,19 1,22
LQC 2 1,16 1,18 1,16 1,32 1,16 1,19
(12 3 1,12 1,27 1,12 1,22 1,12 1,25
ng/mL) |2 1,21 1,23 1,21 1,29 1,21 1,17
5 1,24 1,26 1,24 1,33 1,24 1,26
6 1,18 1,22 1,18 1,17 1,18 1,20
TB 1,18 1,23 1,18 1,27 1,18 1,22
CV (%) 3,49 2,60 3,49 4,86 3,49 2,89
Po léch (%) 4,24 7,63 3,39
1 104,26 108,93 104,26 110,05 104,26 108,59
HQC 2 105,45 111,83 105,45 115,27 105,45 113,07
(120 3 110,37 114,76 110,37 117,39 110,37 117,42
ng/mL) 4 115,68 118,33 115,68 121,88 115,68 122,45
5 119,71 120,05 119,71 123,46 119,71 123,03
6 117,09 121,78 117,09 119,92 117,09 116,15
TB 112,09 115,95 112,09 117,99 112,09 116,79
CV (%) 5,70 4,30 5,70 4,14 5,70 4,73
D6 1éch (%) 3,44 5,26 4,19
Két luan Pat Pat Pat

Bang 6: Bé én dinh cua mau thit ga

CIPRO (ng/mL)
STT Nhiét do phong Autosampler 3 chu ky dong-ra
Bandau | Sau 6 (h) | Tiém ngay| Sau 24(h) | Ban dau | Sau 3 chu ky|
1 1,04 1,13 1,04 1,16 1,04 1,19
LQC 2 1,08 1,15 1,08 1,15 1,08 1,16
(1,2 3 1,11 1,14 1,11 1,18 1,11 1,19
ng/|'11L) 4 1,14 1,10 1,14 1,08 1,14 1,11
5 1,12 1,08 1,12 1,17 1,12 1,18
6 1,07 1,16 1,07 1,10 1,07 1,05
TB 1,09 1,13 1,09 1,14 1,09 1,15
CV (%) 3,36 2,73 3,36 3,55 3,36 4,89
PO léch (%) 8,41 4,11 5,05
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1 102,87 117,56 102,87 119,83 102,87 125,88
HOC 2 111,35 113,44 111,35 124,59 111,35 120,29
(1%0 3 115,45 112,22 115,45 114,38 115,45 118,12
ng/mL) 3| 107,04 105,97 107,04 122,91 107,04 128,05
5 108,71 115,01 108,71 108,11 108,71 116,72
6 113,29 108,33 113,29 127,21 113,29 129,25
TB 109,79 112,09 109,79 119,51 109,79 123,05
CV (%) 4,14 3,82 4,14 5,95 4,14 4,35
Do léch (%) 2,09 8,85 12,08
Két luan Pat Pat Pat
Chat _ No6ng do ( ng/mL)
phan Mau LQC (1,2 ng/mL) HQC (120 ng/mL)
tich Ban dau | Sau 7 ngay |Sau 30 ngay | Ban dau |[Sau 7 ngay [Sau 30 ngay
1 1,19 1,22 1,24 104,26 112,74 108,48
2 1,16 1,17 1,28 105,45 122,67 105,96
3 1,12 1,19 1,19 110,37 116,82 107,50
4 1,21 1,25 1,18 115,68 119,77 112,98
ENRO 5 1,24 1,24 1,20 119,71 123,48 120,06
6 1,18 1,27 1,26 117,09 128,32 119,77
B 1,18 1,22 1,23 112,09 | 120,63 114,13
CV (%) 3,49 3,09 3,34 5,70 4,52 4,76
D0 léch (%) - 3,39 4,24 - 7,62 1,82
Két luan Pat Pat Pat
1 1,04 1,22 1,16 102,87 128,30 117,85
2 1,08 1,25 1,19 111,35 125,88 114,20
3 1,11 1,18 1,23 115,45 122,41 106,15
4 1,14 1,15 1,13 107,04 132,18 118,80
CIPRO 5 1,12 1,17 1,17 108,71 116,59 124,94
6 1,07 1,09 1,08 113,29 115,03 119,67
TB 1,09 1,18 1,16 109,79 123,52 116,94
CV (%) 3,36 4,74 4,43 4,14 5,29 5,40
Db Iéch (%) - 7,95 6,42 - 12,50 6,51
Két luan Pat Pat Pat

Két qua thu dugc ¢ cac bang trén cho thay
rang bién thién nong d6 clia mau thit ga déu
nam trong pham vi < 15%, dat yéu cau. Gid tri
CV% gilfa cac két qua dinh lugng & moi ndng do
déu < 15%, dat yéu cau. Do do, cac mau thit ga
&n dinh & nhiét dd phong sau 6 gid, trong
autosampler sau 24 gid, sau 3 chu ky dong — ra
va sau bao quan dai ngay (30 ngay).

V. KET LUAN

Chiing téi da xay dung va thdm dinh phucng
phap dinh lugng Enrofloxacin va Ciprofloxacin
ton du trong thit gia cdm bang may sac ky khdi
phé siéu hiéu ndng UPLC-MS/MS. Diéu kién cla
khdi phé gom cot sac ky: C18; 100 x 2,1 mm;
1,7 um, pha dong: ACN: 0,1% acid formic/H20
(90:10) téc d6 dong: 0,3 mL/phut, thé tich tiém:

2uL. K&t qua thdm dinh cho thdy phuong phap
phén tich bang sdc ki 16ng khdi phd cé dé chon
loc — d6 dac hiéu vdi Enrofloxacin va Ciprofloxacin.
Phuang phap cé chinh xac, tin cay cao vdi gigi
han dinh lugng dudi thap (LLOQ = 0,5 ng/mL).
Co6 su tugng quan tuyén tinh chat ché giita nGng
d6é hai khang sinh nghién ciru va dién tich pic
trong khoang ndng doé tir 0,5 — 150 ng/mL, VGi
R? >0,99. Phugng phap c6 d6 dung dat yéu cau
(dao dong trong khoang tur 86,46 — 113,81%),
dd chinh xac cao véi gid tri CV% tu 6,16 —
8,75%. Ty |é thu hdi cao cla phuong phap dat
tlr 87,26% - 95,80%. DO nhiém chéo va dd 6n
dinh dap ’ng cac yéu cau vé phan tich.

S6" liéu cua bai bdo la mot phin két qua
nghién cuu cda dé tai cap Nha nudc "Nghién cuu
ung dung ky thuigt MS-MS dé nhay cao va

115



VIETNAM MEDICAL JOURNAL N°1 - MARCH - 2022

Multiplex Realtime PCR thé hé mdi dé phat hién
tac nhan hoa hoc va sinh hoc gdy hai stc khoe

trong mét s6 thuc phém”, m& s6 dé tai

DTDL.CN-06/19

TAI LIEU THAM KHAO

1. BO Y té (2018), Dugc thu qudc gia Viét Nam,
NXB Y hoc.

2. Jaekyu Shin., Daniel F. Pauly., Julie A.
Johnson., Reginal F. Frye (2008), “Simplified
method for determination of clarithromycin in
human plasma using protein precipitation in a 96 -
well format and liquid chromatography - tandem
mass spectrometry”, Jounal of Chromatography B

871, pp.130 - 134.

3. Xiumei Lu., Lingyun Chen., Dong Wang.,
Juan Liu., Yanjuan Wang., Famei Li (2008),
“Quantification of Clarithromycin in Human Plasma
by UPLC - MS - MS”, Shenyang Pharmaceutical
University, June 2008.

4. Syed N Alvi., Saleh Al Dgither and Muhamad
M Hammami (2016), “Rapid Determination of
Clarithromycin in Human Plasma by LCMS/MS
Assay”, Pharmaceutical Analytical Chemistry Open
Access, pp 2471 - 2695.

5. Guidance for industry - Bioanalytical method
validation, FDA 2018.

6. Guidance on Bioanalytical method validation, EMA 2012.

NGHIEN CU’U PAC PIEM CAC MOC GIAI PHAU VUNG XU'ONG BAN
VUONG QUA NOI SOI XAC TUO'I NGU'O'1 VIET NAM TRUWONG THANH

Nguyén Pinh Ta*, Ngé Vin Cong**, Tran Minh Truong**

TOM TAT

Pat van dé: Vung xuadng ban vuéng mot khu vuc
nhd, trung tdm cta nén so vai kha nang ti€p can phau
thudt han ché va ti 1€ mac bénh cao lién quan dén
bénh ly clia cac cdu truc xung quanh. Hién nay, cac
ngh|en ctru ve g|a| phau qua ndi soi Lrng dung con it.
bdc biét, moi chung toc lai ¢ hinh tha| cau truc thay
d0| khac nhau. V| vay, nghién cu’u Ve dac diém cac
mac giai phau cla cac khu vuc nay trén n0| SOi Ia can
thiét. Muc tiéu: Nghlen ctu dac dlem cac moc g|a|
phau vliing xuong ban vuong qua noi soi phau tich xac
tuci. Phuang phap nghién cru: Nghién clu ct
ngang mo ta TU thang 9/2020 dén thang 6/2021,
chiing t6i phau tich 10 xac tuai tai bo mon Giai Phau -
Dal hoc Y Derc TP Ho Chi Minh va gh| lai dac dlem
cac méc giai phdu ving xucng ban vudng. Két qua:
Khoang cach trung binh tur gai mii trudc tdi thanh sau
xoang budm, [6i dong mach canh, [6i than kinh thi,
ngach canh thi lan lugt la 79,05+ 7,72 mm, 76,18 +
4,58 mm, 75,2 £ 5,79mm, 79,4 £ 6,04 mm. Chiéu dai
dong mach canh trong la 13,85 + 2.03 mm. Budng
kinh dong mach canh trong la 5,68+ 0,85mm. Khoang
cach gilra 2 dong mach canh ‘trong la 20 03+ 1,98mm.
Két Iuan bac dlem cac md&c giai phau vung xuang
ban vudng cung cap cac khoang cach an toan trong
phau thuat. Nam rd céc dac diém nay gilp_chi dan va
g|am thleu cac bién chirng khi thuc hién phau thuat tai
cac vung nay.

Ta’ khoa: Xuong ban vubéng, dong mach canh
trong, [6i dong mach canh, [6i than kinh thi, ngach
canh thi
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SUMMARY
ENDOSCOPIC ANTOMICAL LANDMARK OF
THE CLIVUS REGION IN VIETNAMESE

ADULT CADAVERS

Background: The clivus region are a small,
central region of the skull base with limited surgical
access and high morbidity associated with pathology
of surrounding structures. In Viet Nam, studies
relating to the anatomy of the clivus region and
pterygopalatine fossa still have limitations. In
particular, each race has a different morphology and
structure. Therefore, the study on the characteristics
of anatomical landmarks of these areas on endoscopic
examination is necessary. Objectives: To study the
characteristics of anatomical landmarks in the clivus
region through endoscopic dissection of fresh
carcasses. Methods: Cross-sectional descriptive
study. From September 2020 to June 2021, we
examined 10 fresh cadaveric samples at The Anatomy
Department — University of Medicine and Pharmacy at
HCM city and recorded the characteristics of
anatomical landmarks. Results: Mean distance
between the anterior nasal spine and the posterior
wall of sphenoid sinus, carotid artery protuberance,
optic protuberance, lateral opticalcarotid recess was
79,05+ 7,72 mm, 76,18 £ 4,58 mm, 75,2 £ 5,79mm,
79,4 £ 6,04 mm. The length of the internal carotid
artery is 13.85 + 2.03 mm. The diameter of the
internal carotid artery is 5.68+0.85mm. The distance
between the two internal carotid arteries is 20.03%
1.98mm. Conclusions: The characteristics of the
anatomical landmarks of the clivus region provide safe
surgical distances. Understanding these characteristics
helps guide and minimize complications when
performing surgery in these areas.

Keywords: clivus, internal carotid artery, carotid
artery protuberance, optic protuberance, lateral
opticalcarotid recess



