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ABSTRACT

Objective: This study aimed to evaluate the acute and sub-chronic toxicity of a
concentrated garlic extract.

Research methods: Acute toxicity was assessed in accordance with the guidelines of the
Vietnamese Ministry of Health and the OECDs. The test was conducted in two phases, a
preliminary and a definitive test, using adult Swiss albino mice (18-22 g). Following oral
administration, animals were monitored for 72 hours for signs of toxicity and mortality to
determine the LD50. For the sub-chronic toxicity assessment, a repeated-dose 28-day
study was conducted in both male and female mice at two dose levels: 500 mg/kg and
1500 mg/kg.

Results: In the acute toxicity study, no mortality or signs of toxicity were observed up to
the highest tested dose of 60 g/kg body weight, which is 120 times the pharmacologically
effective dose. Consequently, the LD50 was determined to be greater than 60 g/kg. In
the 28-day sub-chronic study, repeated oral administration of the extract at doses of
500 mg/kg (the pharmacologically effective dose) and 1500 mg/kg (3-fold the effective
dose) did not cause any adverse effects on general behavior, hematological parameters,
biochemical parameters (including glucose, cholesterol, total protein, AST, and ALT),
renal function, or gross pathology when compared to the control group.

Conclusion: The concentrated garlic extract demonstrated a high margin of safety in both
acute and sub-chronic toxicity studies in an experimental animal model.

Keywords: Concentrated garlic extract, safety, acute toxicity, sub-chronic toxicity.
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ABSTRACT

Muc tiéu: Nghién cu ndy nham dénh gia doc tinh cap va doc tinh ban trudng dién cla
cao dac toi.

Phuong phap nghién ciru: Xac dinh déc tinh cap theo huéng dan cuia Bo Y té két hop voi
cac hudng dan ctia OECD. Thir nghiém tién hanh qua 2 giai doan tham do va chinh thic
trén chudt nhat trang trudng thanh ching Swiss 18-22 g. Theo déi tinh trang dong vat trong
72 gid sau khi udng thudc va s déng vat chét dé tinh toan LD50. Nghién cltu doc tinh ban
truong dién véi lidu nhac lai 28 ngay trén chudt nhat trdng ca hai giéng duc va cai véi 2 muc
lizu 500 mg/kg va 1500 mg/kg.

K&t qua: Liéu cao nhéat c6 thé cho chudt udng va chuét dung nap dugc tuong irng cao dac
t6i 60 g/kg chudt, gdp 120 lan lieu c6 tac dung dugc ly, khong gay ra cac biéu hién doc tinh
cho chu6t. Mtre lieu 500 mg/kg (lidu cé tac dung dugc ly) va 1500 mg/kg (lieu gap 3 lan liéu
c6 tac dung dugc ly) khi dung lap lai 28 ngay déu khong anh hudng dén tinh trang chung,
céac théng sé huyét hoc, sinh hda (glucose, cholesterol, protein, AST, ALT), chirc nang thén
va céc cd quan dai thé so vdi 16 chirng sinh ly.

Két luan: Cao dac toi da dugc ching minh tinh an toan clia trén mé hinh thir déc tinh céap
va ban trudng dién trén déng vat thuc nghiém.

Tir khéa: Cao dic t6i, an toan, doc tinh cap, déc tinh ban trudng dién.

1. DAT VAN DE

Cao dac tdi [a mot ngudn nguyén liéu phé bién va  Chudt nhat trdng trudng thanh chiing Swiss ¢ cén
c6 thé dugc st dung dé san xuat nhiéu dang san  nang 18-22 g/con, khée manh.

pham khac nhau. Tuy nhién chua c6 nhiéu nghién
clfu vé tinh an toan clia cao dac toi. Nghién ctru nay
nham muc dich danh gia doc tinh cdp va danh gia
mét phan doc tinh ban trudng dién cuia cao dic toi
théng qua danh gia mot s6 chi tiéu.

Céc thiét bj chinh sir dung trong nghién ctru bao
gbm: cén phéan tich (Sartorius, Dlc), may ly tam
6000 vong/phut EBA20, may ly tdm HERMLE Z300,
may sinh hdéa TC-3300 Plus (Teco Diagnostics USA),
may ELISA (Varioskan LUX-Thermo Fisher Scientific),
may phén tich huyét hoc ty déng danh cho dong vat
2. D6 TUONG VA PHUONG PHAP NGHIEN CUU Lr:inghiém Autohematology analyser URIT-3000 VET
us.
2.1. Nguyén liéu va thiét bi . L
2.2. Phuong phap nghién ctu
Cao déac toi dugc cung cap bdi Trung tdm Nghién
ctu va Kinh doanh Dugc, Trudng Cao dang Duoc
Trung wong Hai Duong. Xac dinh doc tinh cép theo hudng dan cua Bo Y té&

2.2.1. Th&r déc tinh cép
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[2] k&t hgp véi cac hudng dan ctia OECD [8-10]. Theo
ddi céc biéu hién cia chudt lién tuc trong vong 4 gio
dau, theo doi thuong xuyén trongvong 72 gio' va theo
ddi hang ngay trong vong 14 ngay sau khi uéng ché
pham thi lan cudi trén cac tiéu chi: tinh trang chung
cuia chuét (hoat dong tu' nhién; tu'thé&; mau sac mi,
tai, dudi; l6ng; phan; nudc tiéu...). Sy tiéu thu thirc
an, nudc udng. S6 dong vat chét: xac dinh ti & déng
vat chét trong vong 72 gid sau khi uéng mau thir va
LD50 (néu co). Ti€p tuc theo ddi ddng vat cho dén 14
ngay sau khi uéng ché& pham tht.

2.2.2. Th&r déc tinh ban tru'ong dién

- Phuong phap nghién ctru: nghién ctu doc tinh ban
trudng dién véi lidu nhac lai 28 ngay trén chudt nhat
trdng c4 hai gidng duc va caitheo hudng dan thir doc
tinh liu lap lai 28 ngay qua dudng udng trén dong
vat gdm nham ctia OECD TG-407 [2], [12].

- Théng s6 danh gia tinh trang toan than: hang ngay
theo déi cac biéu hién clia clia dong vat thuc nghiém
(tinh trang da, l6ng, mét, sy tiét dich mai, miéng,
hé hap, phan, nudc tiéu...), hoat déng tu nhién, tu
thé, hanh vi, sy tiéu thu thdc &n, nudc udng. Hang
tuén theo doi sy'thay déi khéi lugng co'thé dong thai
diéu chinh lugng thuéc uéng. Cac théng sé huyét
hoc, hda sinh, quan sat cam quan va khoi lugng
cac ca quan tim, gan, than, lach. Banh gia mé bénh
hoc: sau khi giét dong vat thyc nghiém, cac mau
gan va than dugc c8 dinh bang dung dich Carnoy,
vUi trong parafin, cat cac lat mong 5-7 pm, nhudém
hematoxylin-eosin va quan sat dudi kinh hién vi
quang hoc dé danh gia cau tric hinh thai vi thé gan,
than.

3. KET QUA NGHIEN cUU
3.1. Panh gia déc tinh cap

Thi nghiém tham do, st dung 10 chudt nhat trang,
giéng cai, chia thanh 5 nhém, mbi nhém 2 déng vat
va cho uéng mau thir véi lieu ting dan.

K&t qua: sau 4 gid, ca 10 chudt déu khéng co biéu
hién bat thuong; sau 72 giod, ca 10 chudt déu con
song, an uéng, van déng binh thudng, phan xa tét vdi

kich thich, phan khé, nudc tiéu binh thudng; khéng
xuat hién chudt chéttrongvong 14 ngay sau khiuéng
mau thur.

K&t thuic thir nghiém tham do da xac dinh duogc ligu
60 g/kg chudt la murc lieu cao nhat c6 thé cho udng
ma chudt c6 thé dung nap dugc.

Dua trén két qua clia thir nghiém tham do, tién hanh
thir nghiém chinh thi&rc nhém 10 chudt. V&i mai 16,
cho uéng 1 lidu mau thi, thé tich t6i da méi lan cho
uéng 0,2 mL/10g chudt, 1-3 lan, mbi lan cach nhau
2 gioi. Lidu da thir la 40 g/kg, 60 g/kg.

Bang 1. K&t qua thi nghiém
cho thr nghiém déc tinh cap cuia cao dac toi

Nhém chudt
S6 chudt | Thétich | S6lan | Liéu Sé
thtr nghiém udng | uéng/24 | dung | chudt
(mL/10g) gio (g/kg) | chét
Mirc lieu 1
10 0,2 2 40 0
Mtrc liu 2
10 0,2 3 60 0

Sau khi uéng ché pham thir 4 gid: tat ca cac chudbt
déu khoéng co biéu hién bat thudng, an udng, van
dong binh thudng, phan xa t6t vdi kich thich, long
mugt, niém mac héong hdo, mét sang, phan kho,
nudc tiéu binh thudng. 100% chudt thir nghiém déu
con séng. Ché pham thur vdi lidu 60 g/kg lieu cao
nhat c6 thé cho chudt nhat tring udng dugc qua kim
dau tu khong thay xuét hién cac biéu hién ctia doc
tinh cép. Liéu cao nhat da dung trong thir doc tinh
cap trén chudt nhat trang gap khoang 120 lan so vJi
lieu thé hién tac dung dugc ly. Khéng c6 chudt chét
& céac 6 th&r nghiém nén chua xac dinh dugce LD50.

3.2. Panh gia doc tinh ban trudng dién

Trong su6t qua trinh nghién clru, chudt & cac 16 déu
an uéng, hoat déng binh thudng; phan xa nhanh;
mat sang; khéng tiét chat nhay mai, nhay miéng;
l6ng muot; phan khd; nudc tiéu khéng co biéu hién
bat thuong.

Chuét nhattrang dugc can hang tuan trong sudt qua
trinh thuc nghiém. K&t qua dugc thé hién & bang 2.
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Bang 2. Anh huéng clia cao dac téi dén khai lugng co thé chudt nhat tring

Kh&i lwgng trung binh co thé chuét (g)
Tlldi Giéng duc Giéng cai
diém
ning | Gooticill | Coodhedt | g | Gandioit | Caoates
T0 22,63+0,73 | 22,68+0,89 | 22,37+0,74 | 21,82+0,43 | 21,42+0,60 | 21,60+0,49
T1 31,11+1,10 | 30,28+1,18 | 29,70+1,17 | 29,08=+0,57 | 29,03+0,99 | 28,20+0,80
T2 37,60+1,26 | 35,32+1,14 | 35,79+1,30 | 31,26+0,97 | 31,76 +1,04 | 33,09+0,74
T3 40,70+1,37 | 38,29+1,06 | 38,72+1,47 | 32,73+1,04 | 35,70+0,97 | 34,20+0,84
T4 41,41+ 1,62 39,97+1,10 | 40,34+1,59 | 34,46+1,45 | 37,46+1,17 | 35,90+0,97

Trong 28 ngay nghién cltu, cadn nang chudt clia ca 2 gidng déu tadng lén & ¢4 16 chirng va 16 thir. Khdng co sy
khéac biét c6 y nghia thdng ké vé su tang khdi luong co thé gitra 16 ching véi céc 16 thir & tat ca thoi diém
nghién ctu (p > 0,05).

3.2.1. Anh hu'éng cua cao dic téi dén céc thdng sé huyét hoc cla chubt nhét tring

Anh hudng clia cao dac tdi trén chirc nang tao mau cua chudt nhat trdng dugc thé hién & bang 3.

Bang 3. Anh hudng ctia cao dac toi dén cac théng s6 huyét hoc trén chudt nhat tring

Théng Giong duc Giong cai
S°r:‘g'g’ et Chiing Caotdi 500 | Cao tdi 1500 Chirng Caotdi500 | Cao t6i 1500
: (n=10) | mg/kg(n=10) | mg/kg(n=10)| (n=10) | mg/kg(n=10) | mg/kg (n=10)
(%Sﬁ) 7,25 +0,68 7,10+0,79 9,15+ 1,35 10,22 +1,36 8,55+ 1,05 7,20 = 0,99
RBC | 568+029 | 6,17+010 | 6,02:0,17 | 6,51+0,45 | 6,18+0,29 | 572+0,25
(1012/1)
H%E)(g/ 10,38+0,60 | 11,44+0,10 | 11,40£0,23 | 12,19+1,01 | 11,53+0,57 | 10,33%0,36
HCT (%) | 22,59+1,10 | 24,24+0,63 | 23,69+0,94 | 26,22+1,82 | 2410+1,33 | 23,25 1,21
MCV (L) | 39,92+0,41 | 39,30+0,49 | 39,13+0,46 | 40,39+0,59 | 38,93+0,69 | 39,44 0,72
MCH (pg) | 18,21+0,21 | 18,51+0,16 | 18,86+0,26 | 18,81+0,30 | 18,64%0,22 | 18,10 0,31
'\E'gg'l)c 45,97 +0,85 | 47,35+0,92 | 48,46+1,17 | 46,94+1,09 | 48,20+1,19 | 46,34+ 1,53
g ggL) 363,00£32,24 | 345,80+ 17,41 | 346,44+19,81 | 419,11+48,80 | 374,80+49,17 | 364,20+ 61,26

Tai thoi diém sau khi uéng cao déc tdi 28 ngay, cac théng sd huyét hoc WBC, RBC, HBC, HCT, MCV, MCH,
MCHC, PLT khong c6 su khac biét & ca 2 giéng gitra cac 16 dung thir so vdi 16 chirng (p > 0,05).

3.2.2. Anh hu'éng cua cao dic téi lén céc chi s sinh héa

Anh hudng ctia cao déc toi len cac thong s6 sinh hoa clia chudt duge thé hién qua cac thong s6~ALT, AST,
cholesterol toan phan, protein toan phan, creatinin va glucose huyét thanh. Két qua dugc biéu dién & bang

4.
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Bang 4. Anh hudng ctia cao dac toi lidu Lap lai 28 ngay dén cac théng sé sinh hoa trén chudt nhit tring

Théng sé sinh hoa
Gidng Cli-ll-l‘énljg n Creatinin Protein Cholesterol | Glucose
AST(U/L) | ALT(U/L) | (imouL) (g/L) (mmoU/L) | (mmol/L)
Ching | 10 | 187,11%16,58 | 59,16+ 4,03 | 31,57 +1,37 | 74,47+1,99 | 4,08+0,15 | 4,51+0,49
e | 500mghkg | 10 | 187,4421957 | 62,31+5,09 | 31,710,92 | 67,8022,53 | 4,09£0,18 | 4,56+0,38
nlz(/)lg | 10| 191321750 | 66,36+6,49 | 35,41+2,96 | 66,92 1,98 | 42020,50 | 4542050
Chimng | 10 | 223,80+26,17 | 85,39+11,98 | 33,92+ 1,59 | 69,32+2,01 | 3,33+0,18 | 3,60+0,33
s | 500mehg | 10 | 22330+27,30 | 73471179 | 31,59+ 1,04 | 67,48+6,25 | 3,570,16 | 294+0,37
nlg(/)fg 10 | 236,20+28,11 | 66,65+ 7,76 | 35,41%2,17 | 71,49=1,24 | 3,18+0,20 | 3,89+0,38

Tai thdi diém sau udng cao tdi 28 ngay, khdng cé su khac biét co y nghia trén cac chi sd sinh héa nhu
glucose, cholesterol, creatinin, protein, AST, ALT gilra 16 chudt duc/cai @ mic lieu 500 mg/kg va 1500 mg/
kg so vGi L6 ching (p > 0,05).

3.2.3. Anh hu'éng cua cao dic téi dén dai thé cac co' quan
Quan séat dai thé cac co quan (lach, tim, gan, phdi, than) khéng thdy su khac biét gitra 16 thirva 16 di chirng.

Anh hudng clia cao déc toi dén ty 1& khéi lugng céc co quan so vai khdi luong co thé trén chudt nhit tring
dugc trinh bay & bang 5.

Bang 5. Anh hudng clia cao dac toi dung lidu lap lai 28 ngay
dén ty L& khdi lugng cac co quan so véi khéi lugng co thé chudt nhat

Ty lé khéi lwong co quan so véi khdi lugng co thé (%)
Giéng | Liéudung | n :
Tim Gan Than Phoi Lach

Chimg | 10 | 0,433+0,032 | 4,744+0,173 | 0,567 +0,026 | 1,046 + 0,043 | 0,554 * 0,055
Buc | 500 mg/kg | 10 | 0,479+0,023 | 4,679+0,123 | 0,519+ 0,046 | 1,046 £ 0,035 | 0,561 + 0,045
1500 mg/kg | 10 | 0,485+ 0,027 | 4,480 £ 0,147 | 0,852 £ 0,297 | 1,097 £ 0,046 | 0,562 £ 0,125
Chimg | 10 | 0,473+0,028 | 4,667 £0,170 | 0,841 +0,253 | 1,011%0,039 | 0,699 + 0,067
cai | B00mg/kg | 10 | 0,431+0,016 | 4,166 0,171 | 0,564+ 0.016 | 0,894+ 0,040 | 0,498 * 0,045
100" | 10 | 0,456 20,013 | 4,7540,248 | 0,621+0,057 | 1,021+0,072 | 0,583 0,086

Tai thoi diém sau uéng thudc 28 ngay, cac 16 chudt uéng cao dac toi & ca 2 murc lieu 500 mg/kg va 1500 mg/
kg trén ca 2 giéng déu khong c6 su khac biét ¢ y nghia théng ké so vdi 16 ching cung giéng (p > 0,05) vé ty
l& khdi lugng céc cd quan tim, gan, than, phdi, lach so véi khéi lugng co thé.

3.2.4. Két qug mé bénh hoc

DEé danh gia anh hudng clia ché pham th{* dén cac co quan tai thoi diém sau khi udng thuGc 28 ngay, toan
bé déng vat thuc nghiém dugc mé dé quan sat dai thé céc co quan. Ly ngau nhién 3 chudt & tirng 16 dé
lam tiéu ban vi thé gan va than.
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Lo Hinh &nh va déc diém vi thé Hinh anh va déc diém vi thé
cac manh cat tir mé gan cac manh cat ttr mé than
Chuing
sinh ly
N N 1/3 than binh thudng
1/3té bao ganthoai héavura A xS . R A
2/3 t& bao gan thoai hda vira xam nhap viém nhe 2/3than cdu truc.li)lnh jchu’o’ng, xam nhap
viém vlra
Cao toi
500 mg/kg
1/3 t€ bao gan thoai hda vira, xdm nhap viém nhe
1/3 t€ bao gan thoai hda vira, xdm nhap viém nhe PO R
1/3 t€ bao gan thoai hda héc vira, xdm nhap viém Thén binh thudng
vira
Cao toi
1500 mg/kg
s s 2/3 than binh thuong
2/3té bao gan thoai héa héc nhe A LT N A
P o . A T 1/3 than c6 cau truc binh thudng, cé xadm
1/3t€ bao gan thoai héa vira, xdm nhap viém vira nhap viém nhe

Hinh 1. K&t qua hinh anh vi phau gan va than clia chudt nhat

Trén hinh anh tiéu ban mé bénh hoc gan, than chudt nhat, khéng nhan thay cé su khéac biét ré rét gira cac
16 dung mau th{r véi 16 chirng cung giéng.
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4. BAN LUAN

K&t qua danh gia doc tinh cap clia cao dac tdi vai
muc lieu cao nhat da dung trong thir déc tinh cap
trén chudt nhat trdng & 60 g/kg, gap khodng 120 lan
so Vdi lidu thé hién tac dung dugc ly. Nhu vay, két
qua doc tinh cép cho thay, cao dac toi tuong déi an
toan, khong gy ra déc tinh cap nghiém trong trén
déng vat.

K&t qua danh gia doc tinh ban trudng dién: tinh trang
chung va can nang chudét phan anh tinh trang sic
khoe cua déng vat va la chi s6 danh gia bat budc
trong nghién cttu doc tinh ban trudng dién. Theo dbi
tinh trang chung clia chudt & ¢4 16 chirng va 16 uéng
ché& pham th(r trong suét qua trinh nghién ctru cho
thay khong c6 biéu hién bat thudng, an uéng va hoat
déngbinh thudng, phan xa tét vdi kich thich, matlinh
hoat, niém mac hong, long mugt, khong tiét chat
nhay mai, miéng, nudc ti€u khéng cé bat thudng,
phan khé. Trong 28 ngay, can nang chudét & cac 6
duc va 16 céi lieu 1500 mg/kg déu tang va khong cé
suwkhéc biét vé sutang trudng khdi lugng cothé gitra
cac 16 thi? so vdi cac 16 chiing cung gidng. O 16 cai
liu 500 mg/kg, thdi diém tuan tha 3 khéi lugng co
thé chudt tdng 12% co y nghia so vdi 16 chirng va
sau do 1 tuan cén nang tdng chdm hon va cén nang
tuan 4 khong khéac biét so véi 16 ching. Nhu vay
nhin chung cao dac toi lieu 500 mg/kg va 1500 mg/
kg khong anh hudng dén thé trang toan than va can
nang clia chudt nhattrang, dén chirc phantao mau
cliachudt nhattrang sau 28 ngay udng. Trong nghién
clfu nay chung toi dinh lugng AST va ALT trong huyét
thanh, day la 2 enzym dugc st dung rong rai trong
danh gia su tén thuong cla té bao gan. K&t qua cho
th&y ndng do AST, ALT & céc 16 khong c6 sukhéac biét
S0 V@i 16 ching cung giéng (p > 0,05) V& ti L& khoi
lwgng gan so vdi khéi lugng co'thé, khéng cé su khac
biét gilta cac 16 so vdi 16 chirng cung giong. Dinh
luvgng protein toan phan, cholesterol toan phan,
glucose giup danh gia chic nang chuyén hoa cua
gan. K&t qua nghién cru cho thay khong co su khac
biét coy nghia vé cac théng s6 cholesterol, glucose,
protein trong mau gilta cac 6 thlr so véi l6 ching
(p > 0,05), cho thdy cao dac tdi khong anh hudng
dén céc chic nang trén chuyén hoa lipid va glucid
clia gan. Cao dac toi & ca 2 muec lidu 500mg/kg va
1500mg/kg khéng anh hudng dén khai lugng céac co
quan clia chudt. Tir két qua nghién cu doc tinh ban
truwong dién, chung téi nhan thay cao dic tdi khong
thé hién doc tinh sau 28 ngay thir nghiém.

5. KET LUAN

Cao dac tdi khi dung ligu 60 g/kg trén chudt nhat
tréng (lieu cao nhat c6 thé cho chudt uéng va chuét
dung nap dugc) khong gay ra cac biéu hién doc tinh
cho chubt.

Cao déc toi khi dung liu lap lai 28 ngay trén chuot
nhat trdng vd&i cdc muc lidu thdr 500 mg/kg/ngay
va 1500 mg/kg/ngay cho thay: mau th khéng anh
hudng dén tinh trang chung, su tang trudng can
nang va cac thong s6 huyét hoc, thong sé sinh hoa,
chirc nadng than va céc cd quan dai thé.
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