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XAY DUNG PHUWONG PHAP DINH LUONG
PYRIDOSTIGMIN BROMID TRONG HUYET TWONG THO
BANG SAC Ki LONG KHOI PHO
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TOM TAT

Muc tiéu: Xay dung phuong phép dinh luong pyridostigmin bromid trong huyét tuong thé bang séc ki 1éng
khéi phé.

Vat liéu va phwong phap: Kho sét diéu kién khéi phé, diéu kién séc ki, quy trinh xt Ii m&u huyét tvong
va thdm dinh phuwong phap phén tich.

Két qua: D,é xay dung va the‘im dinh dugc phuong phép dinh luong pyridlostigmin bromid trong huyét turong
thd bang sac ki /ong khéi phé. Xtr Ii m&u bang phuong phap chiét pha ran st dung cdt Oasis HLB 30 mg/1
ml. Diéu kién khéi phé & ché do ESI+ véi manh ion me va manh ion con dinh luong cta pyridostigmin
bromld la 180,99 va 72,00; ctuia chat chuén ndi neostigmin bromid la 222,99 va 72,00. Diéu kién sac ki
gbém: pha déng la acetonitril chtra 0,1% acid formic - dung djch dém (90:10), ¢4t Phenomenex Kinetex C18
(100 mm x 2,1 mm; 1,7 um), téc do cjéng: 0,3’m//phL'It, thé tich ,tiém méu: 5 ul, thoi gian phéan tich mau: 3
phat. Phuong phap c6 dé déac hiéu tot, do tuyén tinh cao (hé sé twong quan r = 0,9997); khoang xac dinh
ttr 10-500 ng/ml; dé ding trong ngay va gilra cac ngay cta phwong phap twong teng tor 94,49-112,17% va
95,63-115,64%. Gidi han dinh long dwéi cda phwong phap la 10 ng/ml.

Tir khéa: S&c ki 16ng khdi phd, pyridostigmin bromid, chiét pha rén.

ABSTRACT

Objectives: Develop a method for quantitative determination of pyridostigmin bromide in rabbit plasma
by liquid chromatography-mass spectrometry.

Materials and methods: Research of mass spectrometry conditions; chromatographic conditions; plasma
sample processing and validation of analytical methods.

Results: The method of quantitative determination of pyridostigmine bromide in rabbit plasma has been
developed and validated by liquid chromatography mass spectrometry. Samples were treated by solid
phase extraction using an Oasis HLB column of 30 mg/1 ml. The mass spectrometry conditions in ESI+
mode with the quantitative parent and daughter ion fragments of pyridostigmine bromide are 180.99 and
72.00; of neostigmine bromide are 222.99 and 72.00. Chromatographic conditions include: Mobile phase is
acetonitrile containing 0.1% formic acid - buffer solution (90:10), Phenomenex Kinetex C18 column (100 mm
x 2.1 mm; 1.7 um), flow rate: 0.3 ml/min, sample injection volume: 5 ul, sample analysis time: 3 minutes. The
method has good specificity, high linearity (the correlation coefficient r = 0.9997); the linear range from 10 -
500 ng/ml; the intraday and interday accuracy of the method from 94.49% - 112.17% and 95.63% - 115.64%,
respectively. The lowest limit of quantification of the method was 10 ng/ml.
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Vién Kiém nghiém, nghién ctru duoc va trang thiét bj y té Quan doéi

1. DAT VAN BE hién van dang la loai chét doc héa hoc nguy hiém nhét
vi déc tinh cao, chi can tiép xtc véi mét lwong rat nhé

Chét doc than kinh gém cac hop chét phospho hiru i
da co thé gay tlr vong nhanh chéng [1].

co' ¢6 tac dung chi yéu 1&n hé than kinh va gay chét
nguwoi. Co ché tac dung clia chat doc than kinh la gay Pyridostigmin  bromid (PB) 1a mét chéat
e ché khong hdi phuc cholinesterase, lam & dong  thudc nhém carbamat gay (¢ ché cé hdi phuc
acetylcholin ndi sinh, dan dén rdi loan dan truyén thdn  cholinesterase tai khe sinap, do d4, 1am cham qua
kinh va hoat dong ctia cac co van. Chéat doc than kinh  trinh phan hdy acetylcholin, bdo vé cholinesterase
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trwdc cac chat doc than kinh. Trén l1am sang, PB
dwoc st dung chi yéu dé diéu tri bénh nhwoc co;
nhwng trong quan sy, PB dwoc nghién clru st
dung dé dw phong nhiém chat doc than kinh [1].

Viéc xa@y dwng phwong phap dinh lwvong PB
trong huyét twong co vai trd quan trong, tao co' sé
khoa hoc gilp nghién clru danh gia sinh kha dung,
dwoc ddng hoc dé phat trién dang bao ché méi dw
phong nhiém chét doc than kinh. Trén thé gidi, da
c6 moét s6 nghién ciru phwong phap dinh lwgng PB
bang sac ki Idng hiéu ndng cao véi detector UV, séc
ki khi... nhwng gi¢i han dinh lwong con han ché,
quy trinh phan tich phirc tap, thdi gian phan tich dai.

Dé& goép phan nghién ctvu phat trién dang bao
ché méi ciia PB (vién tac dung kéo dai), ching toi
thwe hién nghién ciru nay nham xay dwng phuwong
phap dinh lwong PB trong huyét twong thd bang
sac ki 16ng khéi phd.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. Vat liéu nghién clru

- Acetonitril HPLC (J.T Baker), acid formic (Merck),
methanol HPLC (J.T Baker); chudn PB (16 SX:
ARA457; ham lwong: 99,99% - Bide Pharma Ltd);
chudn Neostigmin bromid (IS) (16 SX: P1242717;
ham lwong: 98,0% - Damas beta); huyét twong thé.
Cac hoa chat va dung méi st dung la loai tinh khiét
phan tich, dat tiéu chuan Dwoc dién Viét Nam V.

- Dung cuy, thiét bi nghién ctru: may sac ki Idng
khéi phd Acquity UPLC-MS/MS |-Class/Xevo (TQD-
Waters, Hoa Ky); can phan tich AB 265S va may do
pH Seven easy (Mettler-Toledo, Thuy Si); may li tam
Biofuge Pico (Burc); cot chiét pha ran Oasis HLB 30
mg/1 ml; c6t sac ki Kinetex C18 100 mm x 2,1 mm; 1,7
pm, phenomenex (Hoa Ky); binh dinh mcrc, pipet loai
Class A (Burc).

2.2. Phwong phap nghién ctru

- Khado sat diéu kién khdi phd, diéu kién s&c ki:

Bom tryc tiép dung dich chuan PB 500 ng/ml va
dung dich chuén noi neostigmin bromid (IS) 500 ng/
ml dwoc pha trong acetonitril c6 0,5% acid formic
vao may khéi phd qua syringe véi téc d6 5 ul/phat.
S dung phan mém clia hé théng dé xac dinh diéu
kién khéi phé cda tirng chat, xac dinh manh ion me
va manh ion con dé dinh lwong.

Sau khi tim dwoc diéu kién khoi phd phi hop
vOi tirng chat, tién hanh sac ki dung dich chuan
hén hop c6 chira PB nbéng dd 37,5 ng/ml va IS
ndng d6 25 ng/ml vao hé thdng theo cac diéu kién
vé thanh phan pha dong, téc dd dong dé tim diéu
kién séc ki phu hop.
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- Khao sat quy trinh x(& Ii m&u huyét twong:

Tién hanh x& i mau huyét twong c6 chira chéat
chuén PB va IS bang cot chiét pha ran, khdo sat
lwa chon dung méi riva dé loai tap chét va rira giai
dé ti 1é thu héi cao, 6n dinh.

- Thdm dinh phwong phép phan tich:

Tién hanh thdm dinh tinh twong thich cta hé
théng, dé dac hiéu - chon loc cla phwong phap;
anh hwéng cla nén mau; gi¢i han dinh lwong
dwdi; dwdng chuén - khoadng tuyén tinh; d6 dung
- d6 chinh xac trong ngay, khac ngay; ti 1& thu hoi
va dd 6n dinh cha hoat chét trong qué trinh x i,
phan tich va bdo quan mau dai ngay theo hwéng
dan cla FDA [5].

3. KET QUA NGHIEN clU
3.1. Diéu kién khoi phé va diéu kién sac ki

Céac hop chat nghién ciru dugc ion héa theo
kiéu ESI (+) v&i cac théng sé hé trg cho qua trinh
ion héa d3 duoc téi wu gébm: tbc d6 dong khi hoa
hoi dung méi 650 L/h, nhiét d6 nguén 150°C, nhiét
dd dong khi héa hoi dung méi 200°C, tbc dé dong
khi ban pha 1 L/h, thé ion héa 2300V. Hai théng
sb cua thiét bi khdi phd d&c trung cho sw phan
manh la thé cone va nang lwong va cham déng
thoi xac dinh dwgc manh ion con m/z c6 cuwdng do
I&n nhéat dung dé dinh lwgng, manh ion con thir 2
c6 cudng do thap hon dung dé dinh tinh. Két qua
thwe nghiém trinh bay & bang 1.

Bang 1. lon me va cac ion con, thé cone, ning
lwong va cham caa PB va IS.

Tén [lon me |lon con|Thé cone| Niang lwong
chat| (m/z) | (m/z) (V) va cham (V)
72,00* 38 46
PB |180,99
124,00 38 46
1S 222,99 | 72,00* 18 36
208,06 18 36
* lon con dung dé dinh luong

Qua khao sat, chung t6i lwa chon diéu kién sac
ki nhw sau:

- Pha ddng: acetonitril chra 0,1% acid formic -
dung dich dém (90:10).

- Cot phenomenex Kinetex C18 (100 mm x 2,1
mm; 1,7 um).

- Téc d6 dong: 0,3 ml/phdt.
- Detector MS & ché do ESI (+), nhw bang 1.
- Thé tich tiém: 5 pl.
- Thoi gian chay: 3 phut.
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3.2. Quy trinh x& li mau huyét twong

Qua khao sat, chung t6i Iva chon quy trinh xt i
mau huyét twong bang cot chiét pha rén Oasis HLB

- Tinh chon loc - dac hiéu:

Bang 3. Két qua danh gia dé dic hiéu cua
phwong phap.

30 mg/1 ml nhw sau:

Hat chinh 250 ul huyé SPB SIS
- Hat chinh xac Ml huyét STT = I o R
twong vao dng eppendorf 2 ml, thém tll\.lganu LLOQ déT' :’l?n tl'\'lléanu LLOQ* d éT' ll’fn
50 ul IS ndng d6 500 ng/ml, I4c dau. 9 ptng | trang p tng
- Lip oft chiét Oasis HLB 30 1 110 | 4733 | 43,0 | 66,2 | 45582 | 688,5
mg/1 ml 1én hé théng chiét. Hoat 2 238 4632 19,5 745 | 38011 510,2
héa cot bang 1 ml methanol, tiép |3 231 | 4404 19,1 458 | 42935 | 9374
theo la 1 ml nuoc. |4 182 | 3525 | 19,4 | 48,8 | 35805 | 733,7
- Bua huyet tvong Ién cot chiét. |5 236 | 3151 | 133 | 532 | 35670 | 670,5
- Rira loai tap bang 1 ml nuvéc |g 188 | 4089 | 21,7 | 39,4 | 39600 | 1005,1
va 1 ml methanol 50%. -
e ~|Trung binh| 197,5 |4088,6 | 22,7 | 54,7 |39600,1| 757.,6
- Rtra giai bang 1 ml acetonitril 11.00: aidi han dinh 1 Ui
chra 0,5% acid formic. Q- gi6i han djnh Ivgng duoi

- Li tam v&i tbc dd 13.000 vong/phut trong 10
phat. Hut dich trong phia trén dé dinh lwong.

3.3. Két qua tham dinh phwong phap

- Tinh twong thich cla hé théng:

Bang 2. Két qua danh gia tinh twong thich cua
hé théng.

Tién hanh phan tich trén 6 mau huyét twong tréng
va 6 mau tw tao ¢ chira chuén noi va chat phan tich
& ndng dd thap nhat clia dwdng chuén (ndng dd 10
ng/ml) trong nén huyét twong trdng. Ghi lai séc db,
dap &ng pic va cac thdng sb pic clia cac mau trédng va
mau chudn. Két qua thu duoc (bang 3) cho thay, trén
sac ki dd ctia mau chuén pha trong huyét twong, cac
pic clia PB va IS dwoc xac dinh rd rang va khong bi

— anh hwdng bdi cac pic khac. Bap trng

PB IS Hé s& | in o oo X oo o .
: pic cua ttrng mau & giéi han dinh lwong
STT | Thoigian| Dién |Théigian| Dien | FPB/ | qu6i (LLOQ) déu gép trén 20 1an dap
Iwu (phat) | tich pic |lwu (phat) | tich pic | 1S | gng pic ciia mau tring; tai thoi diém
1 0,72 29.743 0,71 25.907 |1,1481 | trung vai thoi gian lwu caa IS, dap tng
2 0,71 | 29691 | 071 | 25759 |1,1526| Pic cua ting mau LLOQ lon hon trén
500 lan dap (ng pic cua mau trang,
4 0,72 30.175 0,71 26.401 |1,1429 | va do dac hiéu cao dé dinh lugng PB
5 071 | 29647 | 071 | 26.381 |1.1238 t"ongah“yet ,t“"mi' . -,
- D6 tuyén tinh va khoang xac dinh:
6 0,72 29.192 0,71 26.059 | 1,1202 bang 4 (trang bén) cho théy co sy tvong
Trung binh| 0,715 [29.855,0/ 0,710 [26.159,0|1,1413 | quan tuyén tinh chat ché gitra nébng do
RSD% 0,77 1,71 0,00 1,11 1,40 PB va ti 1& dién tich pic cta PB/IS trong

Tiém I&p lai 6 1an cung moét dung dich co6 chira
PB va IS trong huyét twong & mirc ndng dd 150
ng/ml (MQC) vao hé théng sac ki theo diéu kién
da chon. Tinh dd léch chuén twong d6i RSD% cula
thoi gian lwu tR, dién tich pic, ti & dap wng gilra
pic PB va pic IS. Két qua thu dwoc (bang 2) cho
thay, pic ctia PB va IS twong déi can xirng; RSD%
cla ca thdi gian Iwu, dién tich pic cia PB va IS
ciing nhw ti 1& dap trng gitra 2 pic déu nhé hon 2%,
chirng té hé théng phu hop dé dinh lwong PB trong
huyét twong.
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khoang ndng dé ttr 10-500 ng/ml, v&i hé
sb twong quan r = 0,9997.

- Gi¢i han dinh lwgng dwdi: phan tich trén 6
mau huyét twong trdng, 6 mau tw tao cé chira IS va
chét phan tich & gi¢i han dinh lwong dudi (10 ng/
ml). Ghi lai séc d6 va so sanh ti 1& dap (ng pic cla
mau trdng va mau chuan. Két qua cho thay, ndng
dd6 PB & mirc 10 ng/ml tinh dwoc tir dwdng chuan
nam trong khoang tlr 92,5-117,3% so v&i néng dé
i thuyét c6 do léch chuén twong dbi RSD = 8,25%
dap &ng yéu cau vé thdm dinh gi¢i han dinh lwong
dw&i clia phwong phap.
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Bang 4. Két qua tham dinh d6 tuyén tinh va khoang xac dinh.

— N Néng dé PB (ng/ml)
Tilé Lan
) 10 50 100 200 300 500
1 0,1039 0,4700 0,8152 1,7374 2,3268 3,8446
2 0,1218 0,3986 0,7999 1,4972 2,6099 4,1338
. 3 0,1025 0,3421 0,8058 1,6375 2,4392 4,0119
Tilé SPB/SIS
4 0,0985 0,3423 0,8733 1,6886 2,4980 3,9444
5 0,0883 0,3306 0,8796 1,6049 2,3621 3,8731
Trung binh| 0,1030 0,3767 0,8348 1,6331 2,4472 3,9616
Phwong trinh hdi quy y = 7,9367x + 0,025
Hé sb twong quan r=0,9997

- Tham dinh dd ding - 6 chinh xac trong ngay va
khac ngay: thdm dinh d6 ding va do chinh xac bang
cach thém chuén vao cac mau huyét twong trang &
3 mt&rc néng dd 25 ng/ml, 150 ng/ml va 400 ng/ml;
m&i ndng do tién hanh I&p lai 5 1an. Két qua cho thay,
dd dung trong ngay cla phwong phap nam trong
khodng 94,49-112,17% v&i d6 léch chuan twong
d6i RSD% tir 3,19-6,98%; do6 dung khac ngay cua
phwong phap nam trong khoang tir 95,63-115,64%
v6i do léch chuan twong d6i RSD% tir 1,99-2,64%
dap rng duoc yéu cau vé do ding va do chinh xac
cla moét phwong phap phan tich trong dich sinh hoc.

- Ti |é thu héi (chi tiéu danh gia kha nang tim lai
clia chéat phan tich va chuén néi sau qué trinh chiét
tach xt li mau): xac dinh bang cach so sanh két qua
dap (rng clia cac mau co qua chiét tach véi dap (ing
clia cac mau chuan khong dwoc x( |i qua chiét tach
(mé&u pha trong acetonitril chiva 0,5% acid formic). Két
qué cho thdy dd thu héi & ndng d6 25 ng/ml ctia PB
la 91,96-113,22% v&i RSD = 9,51%; cua IS la 75,23-
90,16% v&i RSD = 8,23%; d6 thu hdi & ndng do 150
ng/ml cda PB la 91,89-119,51% v&i RSD = 13,54%;
cla IS la 81,61-106,85% v&i RSD = 11,73%; d6 thu
héi & ndng dd 400 ng/ml clia PB la 84,74-109,30%
voi RSD = 10,13%; cla IS la 87,51-105,54% voi
RSD = 7,67%. Nhw vay, do thu héi dap &ng yéu cau
clia phwong phap phan tich trong dich sinh hoc.

- Do 6n dinh: xac dinh d 6n dinh ctia PB trong
huyét twong sau 3 chu ki déng - ra déng; trong quéa
trinh x& Ii mau; trong qué trinh bao quan dai ngay va
sau xt li mau & néng do 25 ng/ml, 400 ng/ml (& mbi
néng d6, x& |i 5 mau). Tinh ndng d6 clia cac mau
dwa vao dwdng chuén. Két qua cho thay, néng do PB
phan tich sau 3 chu ki dong - ra déng; phan tich sau
khi ra dong rdi dé & nhiét do phong 4 gid; phan tich
25 gi&r sau x li cling nhw phan tich sau 45 ngay bao
quan & nhiét d6 -30°C va phan tich ngay sau khi pha
khac nhau. Két qua phan tich mau & néng dé 25 ng/
ml va 400 ng/ml kh&c biét khong cé y nghia thdng ke,
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véi v&i p > 0,05. Piéu nay chirng t6 cac mau phan
tich 6n dinh trong khodng thi gian nghién ciu.

4. KET LUAN

DPa xay dung va thdm dinh duwoc phuong phap
dinh lwgng PB trong huyét twong thd bang sac ki 16ng
khdi phd v&i diéu kién khdi phd va diéu kién sic ki
phu hop. Phwong phap xt li mau bang cot Oasis HLB
30 mg/1 ml. Két qua thdm dinh thay phwong phap cé
dd dac hiéu cao; khoang tuyén tinh réng véi néng do
tr 10-500 ng/ml (hé sé twong quan r = 0,9997); do
dung trong ngay clia phuong phéap nam trong khoang
94,49-112,17% v&i do léch chuan twong déi RSD%
ttr 3,19-6,98%; d6 dung khac ngay clia phwong phap
nam trong khoang 95,63-115,64% vo&i dd léch chudn
twong d6i RSD% tir 1,99-2,64% (dap tng duwoc yéu
cAu vé dd dung va do chinh xac ctia mét phwong phap
phan tich trong dich sinh hoc). Gi¢i han dinh lwvong
dwéi clia phwong phap 1a 10 ng/ml. M&u thty 6n dinh
trong khoang th&i gian 45 ngay sau khi pha. Phwong
phap nay cé thé &ng dung trong danh gia sinh kha
dung va thr twong dwong sinh hoc clia cac ché phdm
chira PB.
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