® Nghién ciru - Ky thuat

hén hop nd véi khang khi & khodng ndng 89 rat
rong (4.1-74,2%), can cha y van d& an toan khi
thyc hién phan (ng. Phrong phap nay kho tng
dung & quy md 1én trong diéu kién ctia Viét Nam.
Twong tw, phan (ng khir hoa voi kém trong moi
tredyng acid, khi ty 16 kém so v&i curcuminoid,
ciing nhu lwgng kém cho vao phan rng tirng dot
va thoi gian phan (rng duoc kiém soat chat ché,
phan ng xay ra chon loc hon trén nhom alken.
Phuong phap nay ¢é vu diém 14 don gian, ré
tién, hidu suat tt, cé thé (rng dung trong san xuét
& quy md cong nghiép.

Céu trac cua tetrahydrocurcumin  va
tetrahydrodemethoxycurcumin déu dwgc khang
dinh bing cac phuong phap phé MS, 'H-NMR.
Phd khéi Igng cba tat ca cac chét cho pic dling
véi sb khoi chia phén tlr. 'H-NMR cho cac tin higu
proton pht hop véi cong thire cu tao.

Séan phdm kher héa la tetrahydrocurcuminoid
khéng nhivng vén gite dwgc tac dung chéng oxy
héa cia curcuminoid ma con thé hién tac dung
t6t hon. Diéu nay cé y nghia rat 16n trong thyc
ti&n, do la cho phép thu san pham la hén hop
tetrahydrocurcuminoid vira khéng mau, viva git
duoc tac dung chdng oxy héa, khdng can tach
riéng timg san pham, don gian hda quy trinh ban
tdng hop.

Két luan

Nhv vay, ching t6i da xay dyng duoc quy
trinh  ban téng hop tetrahydrocurcuminoid
W curcuminoid & quy md phong thi nghiém;
dong thoi da thir duoc tdc dung chéng
oxy héa cua tetrahydrocurcumin cing nhw
tetrahydrocurcuminoid ban tdng hop duere.
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Summary
The clop:dogrel b/sulfate recenlly synthesized at the Department of Phytochemistry, National Institute

of Medicinal M: \

) was inve

i to

acute toxicity in mice and subchronic (30

days’) toxicity in rabbits. The LD, of clopidogrel bisulfate in mice was 4.64 g/kg body weight for single
oral dose administration. In the subchronic study, rabbits were administrated clopidogre! bisulfate at
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doses of 6 mg/kg and 60 mg/kg orally for 30 days. After 15; 30; and 45 days of experiment, blood

and tissue samples were taken for determination of hematological, bio

and histopathological

parametlers. No significant alterations were observed in these all parametlers of all the treated rabbils. In
conclusion, the synthesized clopidogrel bisulfate showed safe and worthy of further studies.
Keywords: Clopidogre! bisulfal, acute toxicity, subchromc toxicity.

Dat van dé

Xo vira dong mach do huyét khéi (cuc mau
dong) ta nguyén nhan gay bénh nhdi mau co tim
va ddt quy, day 1a nhirng bénh ¢ nguy co tir
vong chinh trén thé gi¢i va dang gia tang & cac
nuéc dang phat trién. Theo théng ké cua Té
chire Y t& Thé gidi (WHO), hang nam cé khoang
7 triéu ngudn tlr vong do nhdi mau co tim va
5 triéu ngudi tir vong do dgt quy. Chi riéng lai
M§, mdi ndm c6 t&i trén 150.000 ngudi chét vi
dét quy va nghén mach mau Nhe woc tinh cla
mét sé chuyén gia, con s6 nay s& tang 1én va la
nguyén nhan tir vong hang dau vao nam 20204,
& Viét Nam, theo bao céo tai Hoi nghj Tim mach
hoc can thiép toan quéc, s6 bénh nhan nhdi mau
co tim nhap vién ngay cang tang lén. Cing theo
théng k&, dét quy Ia mét trong nhidu nguyén nhan
g8y t&r vong va tan tat hang dau, dimg ther hai
sau chan thuong so ndo.

Clopidogrel bisulfat 1a mét thuéc moi co
kha nang ngan ngira cuc mau déng gay tic
dong mach manh hon aspinn. Khac véi aspirin,
clopidogrel bisulfat khéng c6 tac dung phy trén
da day. Trong mét sd trueing hep, cac thiy thube
dung clopidogrel bisulfat phéi hop véi aspirin dé
ngan nglra cyc mau déng moét cach hiu hiéu
hon. & mét s6 dbi tugng cé nguy co cao khong
thé ubng aspirin do bj loét da day hoic dj trng
voi aspinn, thdy thudc c6 thé dung clopidogrel
bisulfat thay cho aspirin.

Trong chuong trinh nghién ciu khoa hoc
cong nghé Irong diém quéc gia v& phat trién cong
nghiép hoa duoc dén nadm 2020, ching toi da
tdng hop dugrc clopidogrel bisulfat dat tidu chudn
USP déi v&i nguyén ligu 1am thube. D& c6 co s&
khoa hoc cho nhirng nghién ciru tiép theo gitip
nhanh chéng dua clopidogrel bisulfat vao thyc
tién, @& tai da nghién ciru doc tinh clp va ban
trudrng dién trén thye nghiém nham danh gia do
an toan cua nguyén liéu clopidogrel bisulfat tdng
hop duoc.
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Nguyén vat ligu va phwong phép
nghién cliru

Nguyén liéu

Mau thd: Bl clopidogrel bisulfat téng hop
duoc thude chuong trinh héa dugc- dé 1ai chp
Nha nuéc (2011 - 2013).

Cac bd kit dinh lrgng AST, ALT, ure, creatinin,
protein toan phan, bilirubin toan phan do Hang
Human cung cép.

Cac bd kit phan tich sé lwgng héng chu,
bach céu, tiéu clu, gia tri hematocrit, néng do
hemoglobin, % lympho bao do Hang Sysmex
cung cép.

Trang thiét bj: May dinh lvong sinh ho# ban
t ddng Scout-italya, may phan tich mau ty dong
SYSMEX KX21-M§, may ly tam lanh, can phan
tich dién tlr.

Déng vat thi nghiém

- Chudt nhat tréng Swiss albino ca 2 gibng, ¢b
trong luong 18-22 g, dat tiéu chudn thi nghiém
do Hoc Vién Quan Y 103 cung c4p. Chudt dugc
nuéi trong diéu kién nhiét 46 22 + 2°C, didu kign
anh sang 7:00 - 19:00, nudc va thire an bao dam
theo nhu cau.

- Thd trudng thanh, khde manh, ca 2 giong,
trong lugng tr 1,8-2,0 kg, dat tiéu chuan thi
nghiém do co' s& Chan nudi va cung céap dong
vat thi nghiém - Ban Phugng - Ha Noi cung ¢ap.

Phwong phap nghién ciu

Phwrong phap nghién cteu déc tinh cap™?

- Chut dugc nudi 6n dinh trong phong thi
nghiém it nhat 5 ngay lruoc khi tién hanh Ihi
nghiém. Cho chudt nhin déi 16 gior va ubng nudc
ty do theo nhu ciu.

- Buong dong thude: duong udng, cho chudl
ubng béng cach dung bom tiém co6 kim dhu ti dé
dua thube mét cach nhe nhang vao da day chul.

- Méu thi: MAu clopidogrel bisulfat dugc
nghién voi nude dén ndng @ thich hop co thé
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bom tripe tiép vao da day chudt. Chudt dugc cho
ubng thudc thir liéu khac nhau véi thé tich 0,2
mi/10 g thé trong chuét.

- X&c dinh LD, LD, va LD, Tim liéu téi da
ma khong ¢ chudt nao cla 16 thi nghiém chét
(LD,) va liéu t6i thiéu d& 100% chut cla 16 thi
nghiém chét (LD,..). Thir thém 3 tiéu trung gian
gitra 2 lidu néi trén dé xac dinh LD,,. LD,,duoc
tinh theo phwong phap Behrens — Karber™.

- Théi gian theo d1* Chudt dwgc nudi & phong
thi nghiém dat tiéu chudn vé nhiét d9, anh sang
nhw trén d& dam bao dé& moi hoat dong clia chuét
binh thuong. Theo déi va quan sat cac biéu hién
v& hanh vi, hoat ddng, &n udng. bai tiét cia chudt
va 56 chudt séng, chét trong 3 ngay. Chudt chét
dugpc md dé danh gia tdn thwong dai thé.

Phwong phdp nghién ciru déc tinh béan
trivdng dién?

Thé thi nghiém dugc chia thanh cac 16 nhy
sau:

116 dbi chirng sinh ly (n = 8); dung dé tham
chiéu, nhim x&c dinh @idu kién mai truding va
cac diéu kién ngoai canh cé thé gay anh hudng
dén tinh trang strc khoé ctia tho trong qua trinh
thi nghiém.

2 16 thir clopidogrel bisulfat véi 2 liéu khac
nhau (n = 10): 6 mg/kg va 60 mg/kg thé trong.

Hang ngay cho thd cac 16 thi thuéc ubng mau
thi¥ va 16 thd chirng udng nwdc dun séi dé ngudi
1 I4n voi thé tich 1a 5 mi/kg thé trong. Thn gian
ubng lién tuc rong 30 ngay.

Cac chi s6 theo d6i

- Theo dbi chirc néng gan

Binh lyong AST, ALT theo phuong phap
Reitman-Frankel siva dbi bdi Sevela dung cac co
chét 1a L-aspartat v& L-alanin

Binh fveng protein toan phan bang phrong
phéap Biuret.

Binh feeng bilirubin bang phuong phap (én
mau.

- Theo déi chire nang than

Binh lugng creatinin bdng phwong phap Jaffe.

Binh lugng ure bing phuong phap Rappoport
dung enzym urease.

- Theo doi chirc nang tao mau
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Phan tich sé lugng héng cAu, bach cu, tiéu
cAu, gia tn hematocrit, néng dé huyét sic 16, %
lympho trén may phan tich mau tur déng.

- Xét nghiém mé bénh hoc

Cét va dgc tiéu ban gan, than bing phuong
phap nhudm hematoxylin va eosin (HE) sau 30
ngay udng mau thir va sau 15 ngay ngirng uéng,
duoc thyc hign tai B6 mon gidi phdu bénh -
Truong Pai hoc Y Ha Néi.

- Danh gia két qua thi nghiém

So sanh si thay doi clia céc chi 88 sinh hod,
huyét hoc, md bénh hoc ciia thé trwdc khi udng
mau thir (1An 1) va khi ubng mau thi ctia 16 thé
udng mAu thir va 16 thd ching sau khi udng 15
ngay (1An 2), 30 ngay (l&n 3) va sau khi ngirng
ubng 15 ngay (1an 4).

Két qua va ban luan

Két qua thir doc tinh cap

S6 ligu vé& thir doc tinh cép cla clopidogrel
bisulfat theo dwdng udng trén chuét nhét tring
dugc trinh bay trong bang 1.

Bang 1: S6 héu thir dc tinh cép cua
clopidogrel bisulfat

Lothi  Liéu ubny §6 chup
ng‘;rig‘r’n LI‘F;/;I;) ¢ ché’l’/‘llg ‘4z ode
1 2,50 10 0
2 3,12 10 1 062 05 031
3 4,00 10 4 088 25 220
4 5,00 10 6 1,00 5 500
5 6.25 10 9 125 75 938
6 781 10 10 158 95 14,82
Hdxz) 31,71

Ligu clopidogrel bisulfat gay chét 50% chuét

duoc tinh theo cdng thive:
LD,= LD ,,-(Z(d x 2))in
LD,, = 7,81-3,17 = 4,64 (g/kg)

Nhu vay, LD, = 4,64 + 0,30 g bot/kg hay LD,
=4,64 (4,06 - 5,22) g/kg & P = 0,05.

Tinh trang chudt sau khi udng clopidogre!
bisulfat: Theo déi chudt dugrc cho uéng clopidogrel
bisulfat v&i cac liéu khac nhau, thdy rang & lidu
2,50 g/kg tat ca cac chudt déu khoe manh, hoat
déng, an udng, ba tiét binh thwong. T lidu 3,12
g/kg - 7,81 g/kg c6 mot s6 chudl bét dau co biéu
hién run rdy, co giat, sau @6 4 chan dudi thang
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cung d&, co nhirng chugt qua dugc con co giat,
s6 chudt chét tap trung trong khoang 24 giey d4u.
& idu cang cao chudt chét cang nhanh. Nhitng
chudt con sbng sét van hoat dong, bai tiét binh
thudng, &n ubng kic dau it hon, sau dé thi binh
thuong.

Véi litu dung cla clopidogrel bisulfat trén
ngudi la 98 mg/ngay theo dwéng udng (twong
duong 1,96 mg/kg/ngay) thi LD, = 2,50 glkg trén
chudt nhét trding gép hon 1200 Ian liéu ding trén
ngudi. Nhu vay, LD, cha clopidogrel bisulfat ta
4,64 g/ kg, kha an toan cho ngudi khi udng v
lidu 98 mg/ngay.

Két qua thir doc tinh ban trvéng dién

Két qua theo dbi tinh trang chung v cén
ndng djng vat thi nghiém

O cac 16 ubng mau thir va 16 chirng hoat ddng
4n ubng, ba tiét cua céc thé van binh thuéng,
khong co sy khac biét nao. Khong co théd nao
chét.

Trong lugng thé & tat ca cac I6 déu tang lén
S0 v&i ban dau, sy tang 1&n nay gida |6 chirng va
16 thir 1a nhw nhau, su khac biét khéng cé y nghia

théng ké, tuy nhién c6 su khac nhau c6 y nghia
théng ké cla lan sau so vdi ban d4u trong cling
mét 16. Didu nay cho thay méu thir khong cé dnh
hudng @én can nang thd (bang 2).
Bang 2: Trong luong thd thi nghiém & cac thoi
diém theo doi
Lothr  Lin1 Ldn2 Lén3 Lénd
Lo1  1.83+002 183+0,03 1901004 2024010
L62 1,81£0,03 1,88+0,04* 1,89t0,03" 1941006
L63 191+006 197005 205:0.07° 2011007
Chu thich: *: Trong lvong khac nhau c6 y
nghia théng ké véi P < 0,05 so voi Ian 1
Két qua theo doi cdc chi sé huyét hoc
Két qua theo déi cac chi sé huyét hoc duge
trinh bay trong bang 3 cho thay, sau 15 ngay, 30
ngdy uéng thubc va sau ngirng thuéc 15 ngay,
tAt c cac xét nghiém danh gia nhu sb lugng
héng cau, sé lvgng bach céu, sé Irong tidu cau,
ndng d6 hemoglobin, gia tri hematocrit & ca 216
clopidogre! bisulfat (liéu 6 mglkg va 60 mglkg)
@éu khéng co6 su khac biét ¢ y nghia so véi 1o
ching & cung thoi didm ciing nhu so sénh vbi
ban than ching trudc khi dung thude (P> 0,05).

Bang 3: Cac chi s6 huyét hoc cua cac 16 thd thi nghiém

Chi sé Lan1 Lan 2 Lan3 Lan4
Lo1 76102 88104 8406 78409
Bach chu (10Ymm?) 162 83106 9309 9604 81409
163 79105 92108 88405 79106
Lo1 6001 6604 6502 6004
Héng cdu (10%mm) o2 59402 62402 59£04 58105
L63 6.1+0.1 6003 60403 59102
Lo 1 2740 49,1 32934554 2414 £ 440 285,84 538
Tidu chu (10%/mm?) L62 25224437 31631526 268,7 £ 448 39834775
163 1926 + 450 334,20 £ 50,21 294,6 £ 50,8 2881708
Lo 1 1804 125108 124105 10705
b (9/d)) 162 120403 17407 11,8408 11,0204
L63 12402 18405 12006 116403
161 403+0,7 40916 414415 36,4 £ 20
Hematocrit (%) L62 40607 41719 39027 375113
163 389140 39618 39,1419 34,708
161 49630 527425 549420 52,8130
Lympho b4o (%) L62 438426 494415 47.844.9 516156
Lo3 48313 558418 56,3431 523119

Ghi ch: P (chimg-thi) & 1t cé cac 16 Géu > 0,05; P (trube-sau) & tat ca cac 16 > 0,05
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Két qua theo doi cdc chi sé thudc chirc
ndng gan va than

Két qua t» bang 4 cho théy, sau 15 ngay, 30
ngay udng mau thir va sau ngirng uéng mau thir
15 ngay, tat ca cac xét nghiém danh gid chirc
nang gan' ndng dd bilirubin, néng @5 protein,

hoat d6 enzym AST va ALT huyét thanh va chirc
nang than: néng 4o ure va néng do creatinin
huyét thanh & ca 2 16 mau thiv (lidu 6 mg/kg va
60 mg/kg) déu khong co sy khac biét co y nghia
so v6i 16 chirng & clng thi diém cling nhu so
s&nh v&i ban than ching truée khi dung thube
(P> 0,05).

Bang 4: Céc chi sé sinh hoa ctia cac 16 thé thi nghiém

Chisd L6 Lin1 Lén2 Lén3 Lin4
Lot 28126 20433 2530 249+32
ALT(UR) 162 23£17 337468 349474 247120
3 23,9420 272£19 386283 28.7£31
161 161£1.8 B3:22 179412 15715
AST (Un) 02 192431 Aax27 18,7235 202¢15
163 1518 278149 21952 177513
161 235£2,1 217618 31962 2%63£135
Bilirubin (umolf) 162 217220 21615 193217 280413
153 260224 24415 20,110 273¢21
Lot 6001 6102 65402 6303
Proten tp (g/d) 62 6020,1 60202 63402 64202
53 60201 59202 61201 63202
Lot 327229 307454 28416 255225
Ure (mgl) (62 332:37 3013 311444 26279
153 337434 337247 283212 250146
151 142447 1241533 1235840 124254
Creatinin (umolf) 162 116234 1186458 1202426 153278
63 146524 121222 1231440 1256 £50

Ghi ch: P (chung-thiy) & tét ca céc 16 déu > 0,05, P (trvbc-sau) & tat cé cac 16 > 0,05

Két qua xét nghiém mé hoc

Sau khi cho thé uéng mau thir 30 ngay, méi 16
14y ngAu nhién 3 thd md dé quan sat dai thé cac
cor quan va kiém tra cau Iric vi thé gan va than,
Cac thé con lai nging udng thude va tiép tuc nubi
15 ngay nia. Sau 15 ngay nglrng thudc, tat ca
céc thd dwge md dé quan sat dal thd cac co quan
va kiém tra céu tric vi thé gan va than méi 16 3
con. Két qua nhu sau:

Vé dai thé cAc co quan, tat ca cac thd & ca 3
16 dwoc md dé quan sat khang thay c6 thay déi
bénh Iy ndo vé mat dai thé cla cac co quan tim,
phoi, gan lach, than va hé théng tiéu héa.

+ Hinh thai vi thé cua gan:

- L6 chung sinh ly: té bao gan cb kich thuée
déu, khéng co thodi héa hodc cac & hoai i,
khoang clra khéng viém, tinh mach trung tam va
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xoang mach khang sung huyét.

- L6 ubng mau tht clopidogrel bisulfat liéu 6
va 60 mg/kg: sau 30 ngay udng thudc va sau 15
ngay nglrng thudc: céc té bao gan binh thudng,
6 kich thudc déu, tinh mach trung lam va xoang
mach khdng sung huyét, khong co thoai héa,
hoai ttr, khoang ctra khéng viém.

+ Hinh anh vi thé than:

- L6 chirng: cAu than kich thuée déu, khong
x0o héa, dng than khéng tén thuong, mé k& khong
viém, khang sung huyét,

- L& mau thir clopidogrel bisulfat liéu 6 va 60
mg/kg: sau 30 ngay udng va sau 15 ngay nglrng
uéng: cau than kich thudc déu, mé k& khdng
viém, dng than khong cé tén thwong, khéng sung
huyét.
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Két luan

Két qua thu dugc trong nghién ciu nay cho
théy clopidogre! bisulfat tdng hop dugc co ligu
gdy chét 50% chudt nhét tring qua dwéng uéng
la LD,,= 4,64 g/kg. Khi cho tho uéng clopidogrel
bisulfat téng hop dwgc voi léu 6 mg va 60 mg/
kg thé trong/ngay, trong 30 ngay, khéng thdy co
anh huding cb y nghia théng ké dén thé trong the,
chirc nang tao mau, chire nang gan, chivc nang
than trén cac chi sé sinh héa, huyét hoc cing
nhu mé bénh hoc gan, than trong suét qua trinh
udng cling nhu sau khi ngirng uéng 15 ngay. Cac
két qua nay cho thay cé thé sir dung clopidogrel
bisulfat tdng hop duoc dé nghién ciru trén ngudi
bénh.

Loi cam on: Cong trinh nghién ciru duoc
hoan thanh voi sy tai tre cia Chuong trinh Hoa
Duoc. Ma sé dé ta: CNHD.DT.024/11-13.
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Nghién ciru tong hgp thuoc irc ché bom
proton omeprazol
Trdn Hiru Gip', Van Thi My Hug, Cao Thj Hug', Nguyén Thi Minh Hing'

Nguyén Viin Hing', Chau Van Minh', L& Nguy&n Thanh"
"Vién Hoa sink bién, Vign Hin lim Khoa hoc va Cong nghé Vigt Nam

*Trueng Pat hoe Duege Ha Ngt
" E-mail: lethanh@imbc.vast.vn

Summary
Omeprazole (known as the first inhibitor of H+/K+-ATPase or ‘proton pump’, responsible for
the final step in the process of acid secretion in parietal cells, used for treatment of peplic ulcer,
gastroesophageal reflux disease, Zollinger-Ellison syndrome) was synthesized starting from 2-mercapto-

S5-methoxybenzimidazole — and

2-(chloromethyl)-4-methoxy-3, 5-dimethylpyridine

hydrochloride.

Omeprazole was obltained by a 2-step synthetic pathway in good overall yield.
Keywords: Omeprazole, proton pump inhibitors, peptic ulcer.

Dat van dé

Loét da day ta rang 1a can bénh phé bién trong
cac bénh tiéu hoa, anh hudng dén hang trigu
ngudi trén thé gidi cing nhu & Viét Nam. Céac
thudc rc ché bom proton la mét trong cac thude
hiéu qua nhét trong diéu tri loét da day ta trang,
gay lién seo dén 95% trong vong 8 tudn. Cac
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thude nay (rc ché bai tiét acid dich vj do e ché
hé théng enzym H'/K'-ATPase (“bom proton’)
cia té bao thanh da day. Cac thuéc trc ché bom
proton dugc st dyng phdi hop véi khang sinh aé
diét triy vi khudn Helicobacter pylori, mdt trong
céc tac nhan gay bénh!",
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