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DANH GIA DOC TINH CAP CUA NGUYEN LIEU
PRALIDOXIM CLORID TREN CHUQT NHAT TRANG
BANG BUONG UONG VA BUONG TIEM BAP
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TOM TAT

Muc tiéu: Danh gia doc tinh cap cta nguyén ligu pralidoxim clorid trén chudt nhét trdng theo duong uéng
va dwong tiém bap.

D6i twong va phwong phap: Nghién cuu thir nghiém trén chudt r]hét tréng chiing Swiss trong luong trung
binh tir 18-20 g/con, khéng phén biét vé giong. Banh gia dc tinh cap (LDs,) cua nguyén liéu pralidoxim clorid
bang phuwong phap cta Behrens-karber.

Két qua: Xac dinh liéu gay chét 50% s6 dong vat thi nghiém (LDs,) ctia nguyén ligu pralidoxim clorid déi véi
chudt nhat trang theo duong uong la 975,0 mg/kg (ttr 880,5 dén 1.069,5 mg/kg); theo duong tiém bap la
135,0 mg/kg (128,2 dén 141,8 mg/kg), & p = 0,05.

Két luan: Nghién ctu cung cép di liéu vé db an toan cuia pralidoxim clorid trén chudt nhat tring theo duong
uong va duong tiém bap. Dé danh gia toan dién vé mirc do an toan nham phat trien va (rng dung pralidoxim
clorid, can tiép tuc cé nhirng nghién cteu chuyén sau khac.

T khéa: Pralidoxim clorid, chudt nhét trang, doc tinh cap.

ABSTRACT

Objectives: Acute toxicity assessment of pralidoxime chloride raw material on white mice by oral and
intramuscular routes.

Subjects and methods: To experimental study on Swiss white mice with an average weight of 18-20 g/
mouse, regardless of breed. Evaluation of acute toxicity (LD50) of pralidoxime chloride using the Behrens-
karber method.

Results: The lethal dose of 50% of experimental animals (LD50) of pralidoxime chloride for white mice
was determined orally to be 975.0 (880.5 + 1069.5) mg/kg; by intramuscular injection was 135.0 (128.2
+141.8) mg/kg at p = 0.05.

Conclusions: The study provides safety data for the development and application of pralidoxime chloride
as an emergency treatment for neurotoxic poisoning. However, subacute toxicity studies and toxicity
studies in other animal species are needed to fully assess the safety of pralidoxime chloride.
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1. DAT VAN BPE

Chét doc than kinh 1a loai chat doc héa hoc
gay chét nguwoi nguy hiém nhét trong cac loai
vii khi hay diét Ién, dién hinh nhw sarin, soman,

hoéc chéng lai thudc trc ché acetylcholinesterase,
thwong st dung két hop v&i atropin va diazepam
dé tang tac dung [3]. M6t sb nghién clru trén thé
gi¢i cong bbd vé doc tinh cua pralidoxim clorid,

VX... Nhitng @nh hwéng clia chat doc than kinh
rat nguy hiém va tang dan khi tiép xdc lau dai.
Nhirng nguoi sdng sét sau khi ngd déc cac hop
chét nay sé bij ton thwong than kinh man tinh, dan
dan dan dén anh hwéng tam than kinh [1], [2].
Pralidoxim 1& mot hop chat oxim véi nhiéu dang
mudi khac nhau (clorid, iodid, methylsulfat...),
st dung nhdm chéng ngd doc lan hivu co, nhw
diazinon, malathion, mevinphos, parathion, sarin
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nhwng chua cé théng tin vé doc tinh cip cua
thudc theo dwdng ubng va dwong tiém bap trén
chuét nhét trang.

Hién nay, Vién Kiém nghiém, nghién ciru dwoc
va trang thiét bi y t& Quan ddi dang thwc hién
nghién ctru téng hop va bao ché pralidoxim clorid
dang thuéc tiém, dung trong c&p ctru nhiém chét
doc than kinh khi cé tinh hubng. D& c6 thém co s&
dir liéu vé dd an toan ctia nguyén liéu pralidoxim

Tap chi Y HOC QUAN SU, SO 378 (7-8/2025)



NGHIEN CUU - TRAO PO

clorid, chuing t6i trién khai dé tai nay nham danh gia
doc tinh cap (LD,,) cua pralldOX|m clorid trén chudt
nhét trdng theo dwdng udng va dwéng tiém bép.

2. bOI TUQNG, VAT LIEU VA PHUONG PHAP
NGHIEN CcUU
2.1. Déi twong va vat liéu nghién ctru

- Péi twong nghién ctru: chudt nhat tréng
chung Swisa, trong lwong tr 18-20g/con, khdng
phan biét vé giong. Chudt khée manh, bao dam
cac tiéu chuan sinh Ii binh thwdng. Cho chuét nhin
an 15 gi¢ trwée khi thi nghiém, nwéc udng cung
cép day du. Chubt do Vién V& sinh dich t& Trung
wong cung cap.

- Vat liéu nghién ctru: nguyén liéu pralidoxim
clorid dat tiéu chuan USP [7].

2.2. Phwong phap nghién ctru

- Thiét ké nghién ctru: thir nghiém trén dong vat
thwe nghiém.

- Panh gia doc tinh clp clia nguyén liéu
pralidoxim clorid theo Behrens-karber [4]:

+ Thtr doc tinh cap theo dwdng ubng (PO): chia
chug}t thanh 7 16, mbi !6 10 con. Qho chudt uéng
thudc bang kim cong dau tu, dwa thang vao da day
chuét. Thé tich ché pham cho uong la 0,2 ml/1 Og
Liéu quy ddi trén thuc nghiém theo dwong udng
cua pralidoxim clorid la: 450, 600, 750, 900, 1.050,
1.200, 1.350 mg/kg thé trong.

+ Thir doc tinh cAp theo dwdng tiém bap (IM):
chia chuét thar}h 7 Ic“),, mdi 16 8’con.,E)u’a thuéc qua
duwdng tiém bap. Thé ‘tI'Ch ché pham theo dwdng
tiémla 0,03 ml/20g. Liéu quy ddi trén thwe nghiém
theo dwong tiém bap cla nguyén liéu pralidoxim
clorid: 105, 115, 125, 135, 145, 155, 165 mg/kg
thé trong.

+ Theo dbi lién tuc cac biéu hién sinh Ii cla
chyét thi nghjém trong vong 24 gid dau sau tjém.
MO chudt chét tim hiéu nguyén nhan gay chét va
nhan xét dai thé. Sau 72 gio, mé 1/3 s6 chudt con
sOng & cac |6 nhan xét dai thé. Theo déi tinh trang
chung ctia chuét trong 7 ngay tiép theo.

- X i s6 ligu: bang phan mém Microsoft Office
Excel 2016. Két qua biéu dién dudi dang gia tri
trung binh va gi¢i han tin cay v&i p = 0,05.

3. KET QUA NGHIEN cUu
3.1. Danh gia doc tinh cap cuta pralidoxim clorid
trén chuét nhat trang theo dwong udng

- Sau khi ubng thu{')c, chuét bi kich thich, gidm
phan xa, mat thang bang khi di lai, kich dong, co
giat va chet. S6 con song di lai cham, sau d6 hoi
phuc dan. Sau 24 gi¢ udng thudc, tir 16 2-7 c6 chubt
chét; s6 chudt con séng da di lai binh thwong.

Tap chi Y HOC QUAN SU, SO 378 (7-8/2025)

Bang 1. Di¥ ligu danh gia doc tinh cép dwong
uong cua pralidoxim clorid trén chuét nhat trang

Dir lieu L6 chudt

danh gia 112134l s p -
Lieudung | 455 | 600 | 750 | 900 [ 1.050 | 1.200 | 1.350
(mg/kg)
Thé tich uéng
(mi10g) 0202020202 02|02
S6 chudt thi

" 10|10 |10|{ 10| 10 | 10 | 10
nghiém (con)

S6 chudt
Sh& (con) o123 6 8 10
Tilé chudt
chét (%) 0 [10,0(20,0/30,0| 60,0 | 80,0 | 100

= T[én hanh md chuét & cac 16 va quan sat dai
thé thay lach, gan, than chuét twoi nhuan (hinh 1).
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Hinh 1. Hinh dnh dai thé lach, than, gan chu¢t
nhéat trang 16 1, 2 theo dwong udng.
-Danh gia doc tinh cp duwdng ubng cuia pralidoxim
clorid theo phwong phap Behrens-Karber:
+Tinh LD

>(axd) 3.750,0
LD,, = LD, ;- ——=1.350,0 - ———
Ny 10
=975,0 (mg/kg).
Trong do: LD, Ia liu gay chét 50% s con vat
thi nghiém; LD100 Ia liéu nho nhét gay chét 100% sb6

con vat thi nghiém; a la so con vat chét trung binh
2 lidu ké tlep, d 1a hiéu sb 2 lidu ké tiép; n, la gia tri
trung binh sé con vat thi nghiém cta mot Io

+ Tinh sai s6 chuén cta LD,

T két quad bang 2, dwng dd thi biéu dién sw
phu thudc gitra ti 18 % sb chudt chét va liéu dung
pralidoxim clorid theo dwdng ubng. Tir dd thi nay,
xac dinh dwoc LD, = 680 mg/kg va LD, = 1.230
mg/kg. Tt do, tlnh phan phéi chuén s = 275 buwdéc
nhay liéu trung binh d, =130. Vm hang s6 Behrens-
Karber k = 0,564 va tlnh sai s6 chuan (SE) cua LD,
la 48,23.

Vay, LD,, clia pralidoxim clorid theo duwéng
udng trén chuot la 975,0 £ 48,23 mg/kg (M £ SE).
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Bang 2. Péc tinh cap cua pralidoxim clorid trén chuét nhat trang theo dwéng udng

o i .. L6 chudt
Dir liéu danh gia :
1 2 3 4 5 6 7

Liéu dung (mg/kg) 450 600 750 900 1.050 1.200 1.350
S chuét thi nghiém 10 10 10 10 10 10 10
Sé chuot chét 0 1 2 3 6 8 10
Hiéu 2 liéu ké tiép (d) 150 150 150 150 150 150
Sé chét TB 2 lidu ké tiép (a) 0,5 1,5 2,5 4,5 7,0 9,0
Tich sb (a x d) 75,0 225,0 375,0 675,0 | 1.050,0 | 1.350,0
Ti 1& % chét 0 10,0 20,0 30,0 60,0 80,0 100

120 T

100

80

60

Ty 1& % chét:

0 200 400 600 778(’)0 7 1066 12007 1400 ”1600
Liéumg/kg
Hinh 2. Bé thi sw phu thugc gida ti 1 % chudt chét
va liéu pralidoxim clorid duong udng.
+ CoOng thire tinh gidi han tin cay: p =t x SE
Tra phu luc, v&i bac ty do B, = < va p = 0,05,
thit=1,96. Ta co:
M =196 x 48,23 = 94,54.
Id =LD,, - y=975,0 - 94,54 = 880,5.
It=LD,,+u=975,0 + 94,54 = 1.069,5.
Vay LD, =975,0 (880,5-1069,5) mg/kg & p = 0,05.

3.2. banh gia doc tinh cap pralidoxim clorid trén
chu6t nhat trang theo dwéng tiém bap
Bang 3. Div liéu danh gia doc tinh cap dwong tiém

bap cua pralidoxim clorid trén chuét nhat trang
Div liéu L6 chuét
danh gia 1 2 3 4 5 6 7
Lieudang | 4451 115 | 125 | 135 | 145 | 155 | 165
(mg/kg)
Thé tich
tiém (mi20g) 0,03/0,03|0,03|0,03|0,03{0,03(0,03
Sé chudt
tingem |5 |88 8|8 8 8
SO chudt o|1|2|4|6|7]8
chet
Tilé chudt
chét (%) 0 [125(25,0(50,0(75,0(87,5| 100
58

- Sau tiém thudc, chuét kich thich gidm phan xa,
mot sb chudt kich dong, thé déc, co giat va chét; sb
con lai di lai kém. Sau 24 gid, cé chudt chét & cac
16, chudt con sbng co thé di lai binh thuwong.

- Tién hanh mé chuét & cac |16 va quan sat dai
thé, thay lach, gan, than chuét twoi nhuan.

W [E

L

Hinh 3. Hinh dnh dai thé lach, than, gan chudt
nhét tréng 16 5, 7 theo duong tiém bap.
- Panh gia doc tinh cdp dwong tiém bap cla
pralidoxim clorid theo phwong phap Behrens-Karber:
+Tinh LD,/

(a x d) 165

ntb

=135,0 (mg/kg)

Trong do: LD, 12 liéu gay chét 50% so con vat
thi nghiém; LD, lalieu nh6 nhat gay chét 100% so
con vat thi nghiém; a 1a s6 con véat chét trung binh
2 liéu ké tiép; d 1a hiéu s6 2 liéu ké tiep; n,, 1a gia tri
trung binh s6 con vat thi nghiém ctia mét 16.

+ Tinh sai s6 chuén cua LD,

T két qua bang 4, dung db thi biéu dién sw
phu thudc gitra ti 16 % chudt chét va liéu dung
pralidoxim clorid theo dwéng tiém bép. Dwa vao dd
thi, xac dinh duwoc LD, = 118 mg/kg va LD, = 152
mg/kg. Tt do, tinh dwgc phan phoi chuan s = 17,
bwéc nhdy ligu trung binh d, = 10. V&i hang s6
Behrens-Karber k = 0,564, tinh sai sé chuan (SE)
cua LD, la 3,46.

Vay LD, C,Cla pralidoxim clorid trén chudt theo
dwdng tiém bap la 135,0 + 3,46 mg/kg (M * SE).

Tap chi Y HOC QUAN SU, SO 378 (7-8/2025)

LD, = LD, -

50 100

=240,0 -
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Bang 4. Doc tinh cap cua pralidoxim clorid trén chuét nhat trang theo dwong tiém bép

D liu danh gié Lo chuot
1 2 3 4 5 6 7
Liéu dung (mg/kg) 450 600 750 900 1.050 1.200 1.350
S chuot thi nghiém 10 10 10 10 10 10 10
Sb chuot chét 0 1 2 3 6 8 10
Hiéu 2 lidu ké tiép (d) 10 10 10 10 10 10
Sé chét TB 2 liéu ké tiép (a) 0,5 1,5 3,0 5,0 6,5 7,5
Tich sb (a x d) 5,0 15,0 30,0 50,0 65,0 75,0
Ti & % chét 0 12,5 25,0 50,0 75,0 87,5 100

120

100

80

60

Ty 1€ % chét

40
20
o

0 20 40 60 80 100 120 140 160 180
Ligumg/kg

Hinh 4 D6 thj sw phu thuéce gitra ti 1é % chudt phét
va liéu dung pralidoxim clorid. dwong tiém bap.

+ Tinh gi&i han tin cdy theo cong thirc: p =t x SE

Tra phu luc, voi bac ty do Btd = « va p = 0,05
thit=1,96. Do do:

M =1,96x 3,46 = 6,78.

ld=LD,, -u=1350-6,78 = 128,2.

It=LD, +u=1350+6,78 = 141,8.

Vay LD, = 135,0 (128,2-141,8) mg/kg & p = 0,05.

4. BAN LUAN

DPanh gia doc tinh cdp dwong udng cé nhiéu
phuwong phap (nhw Litchfield-Wilconxon; Reed-
Muench; Spearman-Karber; Bliss; Behrens...).
Danh gia doc tinh cap dwong tiém co thé qua nhiéu
duwdng tiém khac nhau (tiém bép, tiém tinh mach
cham, tiém mang bung...). Béi twong dong vat thi
nghiém cling co nhiéu loai khac nhau, nhw chuot
nhat trdng, chuét cong tréng, thé... Trong nghién
clru nay, chung téi lya chon phuwong phap Litchfield-
Wilcoxon va tién hanh trén chuét nhét trang, theo
duwdng ubng va duwong tiém bap. Lwa chon nay
pht hop véi nghién ciru tiép theo clia chudi dé tai.
Viéc danh gia két qua tién hanh theo phwong phap
dwng dd thi ctia Behrens-Karber do phwong phap
Litchfield-Wilcoxon can c6 gidy logarit probit. Két qua
cho thay, LD, cta pralidoxim clorid trén chuét nhat
trang theo dwdng udng la 975,0 mg/kg (t&r 880,5-
1.069,5 mg/kg), & p = 0,05; theo dwdng tiém bép
la 135,0 mg/kg (tir 128,2-141,8 mg/kg), & p = 0,05.

Tap chi Y HOC QUAN SU, SO 378 (7-8/2025)

Theo cong bé tir Meridian Medical Technologies,
Inc. [6], I_’D50 cua pralidoxim clorid trén chuét th(leo
duwdng udng la 4.100 mg/kg; theo dwdng tiém bap
la 180 mg/kg (tuy nhién, khéng chi rd loai chudt
nao). Do vay, viéc so sanh két qua cta 2 nghién
ctu la khoéng twong ddng. Dwa trén bang phan
loai doc tinh cép (theo gia tri LD,, gan dung [5]),
nguyén liéu pralidoxim clorid c6 ddc tinh trung binh
theo dwdrng udng (> 300-2.000 mg/kg) va doc theo
dudng tiém bap (> 50-300 mg/kg).

5. KET LUAN

Nghién ctru da xac dinh dwoc LDsp cﬂe; nguyén
lieu pralidoxim clorid trén chudt nhat trang theo
dwong ubng la 975,0 mg/kg (tir 880,5-1.069,5 mg/
kg), & p = 0,05 va theo duwong tiém bap la 135,0
mg/kg (ttr 128,2-141,8 mg/kg), & p = 0,05.

Qua két qua nay, chung téi khuyén nghij can cé
cac nghién ctru khac vé doc tinh ban cap va doc
tinh trén cac loai dong vat khac dé danh gia toan
dién vé mlrc do an toan cla pralidoxim clorid.
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