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Nghién ctru anh hudng cua 108-[(2'g-hydroxy-3'-
imidazol) propyl] deoxoartemisinin (32) dén
chuc nang than cua tho thuc nghiém

THE EFFECTS OF PROPYL 108 - [(2'3-HYDROXY-3"-IMIDAZOL)]
DEOXOARTEMISININ (32) ON RABBIT'S KIDNEY FUNCTIONS
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i . “Truong Dai hoc Y Ha Noi
TOM TAT

Nghién citu dugc tién hanh tai Vién Sot rét - Ky sinh trimg - Con trimg Trung vwong va Truong Dai hoc Y
Ha Noi tii thdng 02 - 05 ndm 2021 nhém ddnh gid anh huéng ciia hgp chat 10B-[ (2'B-hydroxy-3"-imidazol)
propyl] deoxoartemisinin (32) dén chiic néing than ciia thé thyc nghiém.

Phuong phdp: Tién hanh theo hudng dan ciia B Y té va OECD vé thit ddc tinh bdn truong dién. Hop chdt
(32) dugc ding bing dudng uong trén thé & 2 miic liéu 72 va 216 mg/kg/ngay x 28 ngay lién tiép. Thit nghi¢m
tién hanh song song vdi nhém chig. Ldy mdu tinh mach tai thé dé xét nghiém vao cdc ngay NO, N14 va N29.
M6 thé dé quan sdt dai thé than va ldy cdc mo than dé lam tiéu ban ddnh gid dnh hidng ciia thudc dén hinh thdi
vi thé thdn thé vao cdc ngay N29 va N43. Cdc chi tiéu ddnh gid gom: creatinine huyét thanh, nhiing bién doi bat
thuong ciia hinh thdi dai thé va vi thé than thé (néu cd).

Két qud: Ham lugng creatinin huyét thanh cia thé & 2 16 uéng (32) déu khong khdc biét c6 y nghia thong
ké so vdi 16 chiing, dong thoi khong cd sy khdc biét c6 y nghia giiia cdc thoi diém N14 va N29 so véi NO, cdc gid
trip > 0,0S.

Hinh thdi dai thé thdn thé cia tdt cd cdc 16 thi nghiém tai N29 va N43 déu binh thuong. Cdu tric vi thé: 0
cdc 16 chiing va 16 ding thudc, ong than binh thuong, ty 1 tho bi sung huyét nhe cdu than tuong iing la 3/6,4/6
va 5/6. Riéng 16 udng (32) liéu 216 mg/kg/ngay cé 2/6 thd (33,33%) c6 kém theo sung huyét mo ké tai N29.

Kétluan: Hop chdt (32) 6 liéu 72 x 28 ngay lién tiép bing dudong udng (tuong duong liéu ding dy kién trén
nguoi) khéng dnh hudng chiic ndng than tho thi nghiém. O liéu 216 mg/kg/ngay x 28 ngay (gdp 3 ldn liéu tuong
duong liéu dimg dy kién trén nguoi), (32) c6 xu hudng gdy ton thuong té bao thin nhung héi phyc sau 15 ngay
ngung diing thudc.

Tix khéa: 10p-[(2B-hydroxy-3-imidazol) propyl] deoxoartemisinin (32), thé, chiic nang than, thong s6
sinh héa, creatinine, cdu triic vi thé, hinh thdi dai thé,
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Y,

ABSTRACT

This study was conducted at the National Institute of Malariology, Parasitology and Entomology and Hanoi
Medical University from February to May, 2021. The compound 10p-[(2'B-hydroxy-3"-imidazol) propyl]
deoxoartemisinin (32) was treated orally in experimental rabbits in order to examine whether it affected rabbit’s
kidney functions or not.

Methods: The Vietnam Ministry of Health’s and OECDY guidelines for sub-chronic toxicity testing were
applied. The compound (32) was treated orally in two different groups with the dose regimens of 72 and 216
mg/kg/day x 28 consecutive days, respectively. A control group treated orally with solvent was also tested
simultaneously. Two milliliters of blood were pulled out from each rabbit’s ear vein on day 0 (before testing),
day 14 (the middle of testing) and day 29 (after stopping taking 32). All of those blood samples were tested for
serum creatinine. On day 29 and day 43 (after 1S days stopping taking 32), rabbits were operated to observe the
generally renal observations and microbody structures of kidney cells.

Results: The rabbit's serum creatinine concentrations in the two (32)-treated groups were not significantly
different from the control group. Besides, these indices on days 14 and 29 did not change significantly compared to
that before taking the compound (32) on day 0 (the p values > 0.0S).

The macroscopic morphology of the rabbit’s kidneys in all experimental groups observed on days 29 and 43
were normal. Microscopically, rabbits” kidney structures of all the groups had mild glomerular congestions with
the ratios of 3/6 (50.00%), 4/6 (66.67%) and 5/6 (83.33%), respectively. In particular, with the dose regimen
of 216 mg/kg/day x 28 consecutive days, 2/6 of rabbits (33.33%) had interstitial congestions.

Conclusion: The compound (32) at the dose regimens of 72 x 28 consecutive days (human equivalent dose)
dit not affect rabbit’s kidney functions. In contrast, at the dose of 216 mg/kg/day x 28 consecutive days, (32)
tended to cause adverse effects on renal cells. Nonetheless, renal cells were normal after 15 days stopping taking drug.

Keywords: 10B-[ (2/B-hydroxy-3-imidazol) propyl] deoxoartemisinin (32), rabbit, kidney function, biochemical
parameter, serum creatinine, macroscopic morphology, microstructure.

BAT VAN DE
S6t rét 1a bénh truyén nhiém nguy hiém do ki

trac lacton cua dihyroartemisinin, tao ra cic dan

xuit bén hon va c6 hoat tinh cao hon. Dan xuat 32

sinh triung Plasmodium gy nén, bénh c6 ty 1é mac
Va i vong cao & ngudi. Hién nay lugng thudc da
dugc nghién ctiu va st dung dé€ diéu tri sot rét
khong nhiéu, bén canh dé tinh trang khang thuéc
lai ngdy cang gia ting va lan rong. Vi vdy yéu cdu
cdp bach da dugc WHO dé ra la phdi hop thudc
trong diéu tri hodc nghién ctiu phét trién thudc
moéi c6 hiéu lyc cao va kha ning chong khing
thuéc [6],[9]. Viéc téng hop cic dan xudt mdi
ctia artemisinin da dugc cic nha khoa hoc trén thé

gi6i quan tim nghién ctiu, dac biét la thay déi cau

c6 tén khoa hoc 10B-[(2’B-hydroxy-3-imidazol)
propyl] deoxoartemisinin 12 mét trong nhiing dan
xudt méi chifa di vong amin va nhém than nuéc
ctia 10-deoxoartemisinin c6 trién vong phat trién
lam thudc diéu tri sot rét.

Hop chit 32 da dugc Vién Hoéa hoc céc hop
chat thién nhién téng hop va tinh ché, dugc Vién
Sot rét — KST — CT Trung uong chiing minh hiéu
Iuc in vitro tuong duong ART [7], c6 tac dung tét in
vivo véi chung P. bergei khéng cloroquin trén chuét

nhit tring [8] va khong ¢ doc tinh cdp dudng
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uéng [7],[8]. Hién chua c6 nghién ctu nao theo
doi doc tinh dai ngay ctia (32) trén cc co quan ctia
dong vat thuc nghiém. D€ tiép tuc phat trién hop
chit (32), nghién cttu nay dugc tién hanh nhim
danh gi4 anh hudng cta (32) dén chiic ning than
ctia tho khi cho uéng 28 ngay lién tiép.

DOI TUONG, PHUGNG TIEN VA PHUONG PHAP
NGHIEN CUU
D oi tugng nghién ctiu
Thudc nghién ciiu

Dan xuét 10p-[ (2’B-hydroxy-3-imidazol) propyl]
deoxoartemisinin (32) do Vién Héa hoc cac Hop
chat thién nhién cung cip, do tinh khiét 99,98%.
Dong vit diing trong nghién ciiu

Thé trudng thanh (Oryctolagus cuniculus L.),
téng s6 36 con, can ning trung binh 2,1+ 0,2 kg,
2 thang tudi, khée manh, khong phén biét duc -
céi, do Trung tdim nghién cttu Dé va Tho Son Tay
cung cdp. Vi dong vét cdi phai khong mang thai,
khong nudi con b va chua sinh san 14n nao. Pong
vt dugc nudi 6n dinh 7 ngay trong diéu kién thi
nghiém trugc khi tién hanh nghién ctiu.
Phuong tién nghién ciiu
Héa chit

Nudc cat hai lan; Cac dung dich xét nghiém sinh
héa mdu danh cho mdy sinh héa ban ty dong ctia
hang Boehringer (Dtic); Ethanol 950, ethanol tuyét
déi, xylen, formol, dung dich hematoxylin, eosin
1%, thuéc thtr Schiff (acid periodic 1%), baume
Canada, paraffin; Gom arabic dugc dung (Thai Lan
sdn xuit), 16 HG-107: Dung dé pha thuéc.
Dung cy va thiét bj

M4y cit nudc hai ldn Aquatron (hing Bibby
sterilin, Anh); Can Sauter, d¢ chinh x4c d = 0,1mg;
Méy Photometer 5010 cta hang Boehringer-
Mannheim (Dtc) dé xét nghiém sinh héa; May
chuyén ty dong STP 120 (hang Microm, Pic),

may dic khéi nén AP 280-1 (Microm — Pic), may
cit tiéu ban vi thé (microtome — DPtic), ban ho tiéu
bén Prolabo (hot plate - Phap), ligi dao cit vi thé
1 lan S35 (Nhat), lam kinh, lamen, kinh hién vi
Nihon (Nhét), bo bé nhuém (Nhat): dé nghién
cttu hinh thdi vi thé thin tho; Kim dau tu cho dong
vat udng; Coc thuy tinh ¢6 chia vach, bom kim
tiém S mL; Kéo phau thuit, pank, dao mé.
Phuong phap nghién ciiu

Tién hanh theo huéng dan ctia Bo Y Té [1] va
OECD s6 407 [4]. Anh hudng ctia hop chit (32)
dén chiic ning than caa tho dugc danh gia thong
qua viéc xéc dinh chi s6 creatinine huyét thanh trudc,
trong va sau dung thudc, déng thoi xac dinh sy bién
dé6i hinh théi vi thé mo6 than tho & thoi diém sau 28
ngay diing thudc va sau 15 ngay ngung diing thudc.

Tho sau khi nuéi 6n dinh 7 ngay, dugc chia ngau
nhién thanh 3 16, m6i 16 12 con:

- L6 1: chiing (n = 12): Uéng dung méi gom
arabic 1%, thé tich tuong duong liéu diéu tri thudc
x 28 ngay lién tiép.

-L62 (n=12): Uénghén dich (32) liéu 72mg/
kg/ngay, (tlidng duong liéu dung duy kién trén
ngudi) x 28 ngay lién tiép.

- L6 3 (n = 12): Uéng hén dich (32) liéu
216mg/kg/ngay, (tlIdng duong gip 3 lan liéu dung
duy kién trén ngudi) x 28 ngiy lién tiép.

Trudc udng thudc, tho dugc dugc ldy méu tinh
mach tai dé lam xét nghiém creatinine huyét thanh
vao ngay NO. Cho tho uéng thuéc méi ngay mot
lan vao budi sang bang kim dau tu, lién tuc trong
28 ngay. Cac ngay ldy mau tinh mach tai dé lam xét
nghiém creatinine huyét thanh tiép theo la N14
(sau khi uéng thudc 2 gi&) va N29.

Sau 28 ngay cho udng thudc lién tuc, vao ngay
N29, mé 50% s6 tho & 16 chiing va cic 16 udng
thudc, ldy cic moé than dé€ lam tiéu ban danh gia

dnh huéng ctia thudc. S6 tho con lai dugc nudi
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binh thudng, sau 15 ngay ngting thudc, vao ngay
N43, mé hét dé danh gid sy héi phuc caa t6 chiic
than. Céc mau tiéu ban than & hai dot dugc xt ly
nhu nhau.

Phuong phdp nghién ciiu mé bénh hoc

Sau khi giét dong vat thi nghiém, quan sét téng
thé cdc mau thdn mot cich so bg, roi ldy dai dién
S mau than & méi tho tai cdc vi tri khic nhau. Céc
mau bénh phim dugc cit mong tir 3-5 mm, c6
dinh trong dung dich formol 10% trong 48 gid. Sau
dé6, khit nudc, dic parafin (khéi nén), va cit mang
3pm. Nhudm hematoxylin eosin (HE).

Cdc chi so nghién ciiu

Chi s6 sinh hoa than: creatinine huyét thanh
(pmol/L) tai céc ngay NO, N14 va N29.

Chi s6 mé bénh hoc thin: Nhing bién déi bat
thudng cta hinh thai vi thé than thé (néu c6) caald
udng thudc so véi 16 chiing tai N29 va sy hoi phuc
sau khi ngting thudc tai N43.

Xt ly 56 liéu

Y,

- §6 liéu dugc biéu thi bang tri s6 trung binh +
dé léch chudn (M+SD).

- Cac s6 liéu nghién cttu duge xtily bang chuong
trinh Excel 2016 theo phuong phép théngké y hoc
v6i & mau nhé (< 30), st dung t-test Student va
Fisher’s exact test € so snh cdc s6 liéu trudc, trong
va sau thi nghiém va so sanh gitta 16 dung thuéc va
16 chiing.

- Trong so sanh, néu p > 0,05 la khac biét khong
c6 y nghia thong ké, p < 0,05 1a khac biét c6 y nghia
thong ké va p cang nho thi khdc biét ¢ y nghia

thong ké cang cao.

KET QUA NGHIEN CUU

bénh gid dnh hudng cta hop chit (32) dén
chitc nang than thong qua dinh lugng ham lugng
creatinin huyét thanh trudc, trong va sau khi diing
thudc, dong thoi nghién ctiu sy bién d6i hinh théi
vi thé mo than sau khi diing thuéc va sau khi ngling
thudc 15 ngay.

Bang 1. Ham lugng creatinin (ymol/L) ciia thé & cdc 16 nghién ciiu

Lo NO N14 N29 p(NO-N14) | p(NO-N29)

L6 1: chiing (n=12) 8493+1122 | 885355+1009 | 89,56+12,76 >0,05 >0,05
L6 2: uéng (32), 72 mg/k

02:uong (32),72mg/kg/ | o000, 1100 | 9626+ 1445 | 93671058 50,05 50,05
ngay x 28 ngay (n=12)
L6 3:uéng (32),216 mg/k:

63:ubng (32), 216 mg/kg/ 93341161 | 96161130 | 9428+972 >0,05 >0,03
ngay x 28 ngay (n=12)
p(1-2),p (1-3),p (2-3) >0,05 >0,05 >0,05

Ham lugng creatinin & cac16 udng hop chét (32)
liéu 72 va 216 mg/kg tai N14 va N29 thay d6i khong
c6 y nghia théng ké so v6i NO va so v6i 16 chiing
tai cac thoi diém tuong dng (cac gid tri p > 0,05).
Cdu triic vi thé than thé 16 chiing tai N29:

Két qua cho thdy, 3/6 tho c6 sung huyét nhe &
cau than; 6ng than khong c6 tén thuong, khong
thodi hod long t€ bao, trong long khong cé tru
albumin; 1/6 tho c6 ting sinh t& bao mao mach,

khoéng Bowman hoi hep (hinh 1).
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Hinh 1. Thén thé 16 chiing (HE x 100) ngay N291
Cau than: sung huyét nhe; 2. Cjng than: binh thuong

Cdu triic vi thé thdn thé 16 udng (32) liéu 72 mg/
kg/ngay x 28 ngay tai N29:

Cau than sung huyét nhe (4/6 thd), 6ng thin va
mo ké khong cé tdn thuong, mot s6 dng than viing
tuy trong 1ong 6 try albumin (hinh 2).

Hinh 3. Than thé udng (32) lieu 216 mg/kg/ngay x
28 ngay (HE x 100) ngay N29
1. Cdu than; 2. Ong than: binh thuong; 3. Mo ke:
sung huyét.

O ngay 43, tinh trang sung huyét nhe cdu than
x4y ra trén 3/6 tho 16 ching, 2/6 the §16 (2) va
3/6 thé 616 (3); ong than binh thudng (hinh 4).

Hinh 2. Than thd udng (32) liéu 72 mg/kg/ngay x 28
ngay (HE x 100) ngay N29
1. Cdu than; 2. éng than

Cdu triic vi thé thdn thé 16 uong (32) liéu 216 mg/
kg/ngay x 28 ngay 6 N29:

5/6 tho sung huyét nhe cdu than (tinh mach
trung tAm va xoang mach sung huyét nhe), trong
d62 tho c6 kém sung huyét mo ké; dng than khong
c6 tén thuong (hinh 3).

Hinh 4. Than thé uong (32) liéu 216 mg/kg/ngay x

28 ngay, sau 15 ngay ngiing thuoc (HE x 100)

1. Cédu than: sung huyét; 2. Ong than: binh thuong
Nhu vy, cd 16 chiing va 16 dung thudc déu c6

ty 1é nhat dinh tho c6 sung huyét nhe cau than, 6ng

than binh thuong, riéng 16 3 ¢6 2/6 tho cé sung

huyét mo ke.

BAN LUAN
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Thén la co quan ¢6 vai trd rdt quan trong gitp
loc va thai trit thudc ra khoi co thé. Tuy nhién c6
nhiéu thudc rit nhay cdm véi nhu mo than, ¢ kha
nang gdy doc cho than. Do dé viéc danh gid anh
hudng ctia thudc nghién ctiu trén chitc nang than Ia
hoan toan cin thiét.

Dé danh gid mic d6 anh hudng ctia hgp chit
(32) dén chic ning than tho, chiing téi tién hanh
dinh lugng ham lugng creatinin trong huyét thanh
va nghién ctiu sy bién d6i hinh thai vi thé moé than
tho & ngay N29 va sau khi ngting dung thudc 15
ngdy (N43). Khi chtc ning loc cua ciu than suy
gidm, néng do creatinin c6 trong huyét thanh sé
tang lén.

Két qua nghién ctu cho thdy ham lugng
creatinin & cac 16 udng hop chit (32) liéu 72 mg/
kg/ngay va 216 mg/kg/ngay tai N14 va N29 thay
déi khong c6 y nghia thong ké so v6i NO va so véi
16 chiing tai cc thdi diém tuong ting (c4c gié tri p
>0,05).

Danh gia hinh anh vi than tho, nhin thdy ca 16
chiing va 16 dung thudc déu co ty 1é nhét dinh tho
sung huyét nhe cau than (16 chiing: 50,00%, 16 thir
liéu 72 mg/kg/ngay: 66,67%, 16 thit liéu 216 mg/
kg/ngay: 83,33%), trong d6 c6 2 thé & 16 uéng
(32) ligu 216 mg/kg/ngay x 28 ngay c6 kém sung
huyét mé ké (chiém 33,33 %).

Sung huyét 6 thin tho c6 thé do nhiéu nguyén
nhan khdc nhau, c6 thé gip & ca tho khoe manh,
dn uong sinh hoat binh thudng. Ca 316 nghién ctiu
déu c6 tho gap phii tinh trang sung huyét 6 cau
than, tuy nhién s6 lugng tho va mic d¢ trdm trong
ctia tinh trang nay tang 1én & cac 16 thir thudc, tai
16 thu liéu 216 mg/kg/ngay con c6 2 tho bi sung
huyét mo ké. Chung t6 hop chét (32) c6 thé gay
t6n thuong t6i than & muic d6 té bao, xong van chua
dnh hudng t6i kha nangloc ctia cau than.

Nghién tinh  ban cta

ciu doc cdp

Y,

trifluoromethylhydroartemisinin  (BB101) trén
khi cho két qua: liéu 4 mg/kg va 8 mg/kg x 30 ngay
lam gidm ro ham lugng creatinin tai cac thoi diém
N14vaN30. Sau 15 ngay diing thudc, chi s6 nay lai
tr& vé binh thudng [2].

Mot nghién ctu doc tinh ban trudng dién
khdc trén khi ctia BB134 — dan xudt gan Fluor ctia
artemisinin thi chi ra ring BB134 dugc dung véi
liéu uéng 9 mg/kg/ngay x 28 ngay khong lam thay
d6i ham lugng creatinin cta the [3].

Papiya Bigoniya va cong su khi nghién ctiu vé
déc tinh bén trudng dién ctia Artesunate da nhan
thdy Artesunate véi liéu 2, 4 va 8 mg/kg/ngay x 45
ngay trén chuot lang déu khong anh hudng téi chi
s0 creatinin va ure trong huyét tuong. Ca 3 liéu nay
déu khong gay ra bat ky anh huéng c6 hai nao dén
dic diém mo hoc cua than chuét [S]. Nhu vay, hop
chit (32) & liu 72 mg/kg/ngiy x 28 ngiy (tuong
duong liéu dung dy kién trén ngudi) khong anh
hudng dén chiic ning than caa tho thi nghiém. O
muic liéu 216 mg/kg/ngiy x 28 ngay (liéu cao gip
3 lan liéu tuong duong dung dy kién trén ngusi),
(32) c6 xu huéng lam tén thuong than & ciu tric vi
thé, giy sung huyét mé ké than. Tuy nhién cdc ton
thuong nay con nhe va chua anh huéng kha ning
loc cau than va déu phuc héi sau mot khoang thoi
gian 15 ngay nguing thudc. Khi so sanh véi cic dan
xudt khic cua Artemisinin, c6 thé thdy hop chit
(32) it gay ra cc anh huéng trén than hon hgp chit
BB101 va BB134, tuy nhién giy nhiéu tic dung bat
lgi trén than hon so vGi Artesunate.

bé c6 thé khing dinh anh hudng caa hop chit
(32) & mtc liéu cao dén chiic nang thin cén tién
hanh thém céc nghién ctiu danh gid trén moé hinh
dong vt thuc nghiém 6 quy mé 16n hon hodc ¢ cac
muc liéu cao hon.

KET LUAN
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Di nghién ctiu anh hudng caa 108-[(2'B-
hydroxy-3-imidazol) propyl] deoxoartemisinin
(32) dén chiic ning than ca thé thuc nghiém véi
hai liéu duong uéng 72 va 216 mg/kg/ngay x 28
ngay lién tiép. Két qua cho thdy:

Ham lugng creatinin huyét thanh & cac 16 thi
nghiém déu binh thudng, khic biét khong cé y
nghia thong ké so véi 16 ching va gia tri tai N14,

N29 khong khac biét so v6i NO (p > 0,05).

Dai thé mo6 than binh thudng & tit ca cic 16
nghién ciru.

Vi thé mé than cho thdy, liéu 216 mg/kg/ngay
X 28 ngay lién tiép (tuong ducng liéu gap 3 lan liéu
du kién dung trén ngudi) c6 2/6 thé (33,33%)
sung huyét mo ké va sau 15 ngay ngting thudc, cdu
trac vi thé thin binh thuong.
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