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The effect of Allium sativum L. extract on hepatic
function in rats with CCls-induced (hepatic) injury.

Tae-Jong Lee' and Kyung-Jin Min®
'Department of Pathology, Daegu Fatima Hospital
“Department of Public Health, Keimyung University
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Abstract To examine the effect of overdosed functional food in liver-injured patients, we tried to investigate
the dose effect of Allium sativum L. (also called garlic) extract on rats with CCl4-induced liver damage, by
comparatively examinating the hepatic function of each group. 42 male Sprague-Dawley rats were selected and
divided equally (n=7) into normal, control, positive control, and three experimental subgroups (E1, E2 and E3),
respectively. For each kg of body weight, hepatic injury was induced by intraperitoneal administration of 0.5 m{
(0.20 g/kg/day) CCls, which was diluted in equal amount of olive oil, once a day on every other day for total
5 times. Hot water extraction was performed using domestically cultivated organic garlics, and the obtained
extract was injected by sonde, once daily during 4 weeks, to each experimental subgroups by different dosage
of 0.35 g/kg(El), 0.70 g/kg(E2), 1.40 g/kg(E3), respectively. Results showed that the injection of garlic extract
positively influenced the physiological activation which lowered the oxidative stress, changed the toxicity, and
functionally improved the hepatic condition. Comparing the dose effect between the three experimental subgroups
(E1, E2, E3), results of the maximal-dosed subgroup (E3) showed less significance compared with the
lower-dosed subgroups(E1 and E2), which seems to resulted from the (increased) toxicity of garlic.

Key Words : garlic, Liver-Damaged, Liver Function, CCly

1, ME AT A S5, =7, 7HAE H Ot 7154 4

Fo] 427t A%H0R BTkt qlor, ol qlste]

22 I3 AAAAA] weh AgekA 9 Alggo]  ZHERE wd HvkS, G, IAES, AAES o 5
"WAAR} O] el &(tacjongok@hanmail.net)

A4 109 03 159 SR (12 10 049 129, 27} 108 049 262) A 10d 059 132

1936



e 7 & HEoAM T)eehA Hatef w3t A

I 22 24E AR A X dEo] Sk 9l
ok o]FollA 53] 1HES 2] W o] St AL 9l
=), gukyoR v, 1HEsks, ke 5 22wt
AR AR 2 27UAES St AR AEESE =
o 4= ok ok, ARl AR GtR7F EReiA| L o'
7|0 el el o] ARE o ZA HAHIES
WA A ot W AEAE HHOR st 7]
TR AES o8t Stk olof] & =22 75AEY
ol mE IPES oA mAs P Gori]
Aell, e geEEY 892 delsto], Abgsigao|
oJ)gt A9 7t £44E fudte VEEEAAE Fel
o] mlAe &9 $84S dolEdth
AeHer de] 4o 23FEoIA 231 Q= vhs
(garlic, Allium sativum)©] TSt AJA| 7540l 22 9]
Tilo] =2 Ao, nhz9 thekst Aejgdrlsel &
PAA BTl U AR RagolE BT 4

Aoz Aas de o 2
so wojzie fedzsel SR Ut g Ui
e s 0 Aol w2 oI, el
ul=9] thokst AyejEHg 28-S o]fste] 1A W 74
A A o 1 et B3 Sk
OIDP oR&E me At 65 MeA| = 2h-g-sto], Her
3 B §71-8 A9 A2 AAGEAEE] AW 4
o2 PR A S (Free radica) @] 4755 &
3t B AAT, =4 242 A7 AlE W Azt
olA] THpkskRkg-oll gk 25 A9l Woja vkl Jlekar
E—TLQ‘)V# ATH2]. of=gt A A dAtEIL o]&jof| wf
OﬂE_T_E] 7('15491 ]_(_)_ OPO]]%— /\]ﬁ_ﬂ]—;ﬂﬁ]_

94 MAd g3te] ol ]% ‘i‘i%tﬂ a3t gegsd
ARz Allicino] FeA glom X Sof HA s
Aol gt At Hofe EP%‘:QEI% FAloleH3]. AHd
§]—El'i(carbon tetrachloride, CCly)+= o329l 77|80
o] Sje Ue) AREElo|Al hov] 7k BAe] 54
AT Qe e oA, AuEEe 47
W=z Fol A| 2 2o s FoEo] g4 555

L

8 7
=

=

o~

=7
[e]
9

){Eo

fllo
rUE

i A A QUTH4) AFEEfEao] ARSE Hh b
A A gujEojAo] 243  methylchloroformi}

trichloroethylene 72 Al 2.2

tAlE o] HAF ARgo] EofEal

L7182 AFFE] ARRo]
Qo g AsNEER

A g4t g Qs B Fhae Bl
717 W BEAHAR s del AAgE glon of
efat Abgol mel Qi ARiAel A THEA, AR B4

& frdettial Baeox Qlrh3.4].
2 Qo) PR EROR ASE Aelokel(Cardus
marianus)S FAFZ GHA U= Silybum marianumo)

2% polyphenolic flavonoid 24| A1} A 3E
HESA RN AL BT 9 AAYAES 7HA]
, 7t 3552 2719} glutathionex} 722 SFAISIA| A E]
BZE EE ehol heket f1ele] jg 7t U3
AgA] 9 A7 HEAR HT e o] 8HL Qe
2 dHA QATHs.6]. 2 A ko] W wet
oofZo] UE L A7 SEHIL et o] vt
o] A7} Zdol= A e, EE
k%*}“ﬁoﬂ oE RANgE o] WSt Qle
- mEkA] E/go] HowA Amanrt dF5H A
of &gt daAo] =A FEIL 1o, Al e
PAE Tido] A&Aom °|—er—°11]J— U= “%}01

%’é '5—4 0}1,}011:1 ﬂ*@} & 71l

=
=
1o
=2

o 5 & x

T
=

i

N orﬂ
ox ofN Mo 1o

2
0 |
¢ o
o A
i)
1o
o
N

[e]

<

I

N
_—Yl

Ml N
o

il

Hore e B g

m
o

Y
re
olf :“‘.:

oo o

]o

Fu

N

5

b}

ofo

woR
2y oY o

~

]1:!
&

0
'I'r'
N A2
Q
!
l
1o
r0|
r\l
e
OE
=2
Rl
o
N

;9
I
N
T
re
—LI
0
e
J;
\1
ol"i
olr[
_t:I‘
L
lo w
oH
ofy
s
o
I3

2. Mz A

2.1 A2F A 7
¢

HEAJoF

A& 7|7]|2 Auto
HV-950FS, USA)E ARE3}3ch  Auto  biochemistry
analyzer(Thermo, Konelab 20XT, Finland),
homogenizer(IKA,  T25  basic, Malaysia), mini
centrifuge(Hitachi, MIKRO 200R,
balance(Sartorius, CP224S, Germany)<-

d

of I
P EAA RS SigmaiHUSA) Q] AlE-&-
& ARgsaTh

hematology

o
ok

19401

mln

O E I3z
T TTHTE =

analyzer(Hemavet,

Japan), electronic

g5,

2.2 Alo-lE |.I-l

Z7(180~200 g)2] Sprague-Dawley#| 24
drehloleBa@elN Fstel, 157 29 al%
A Aol AFESHATE AR SEL 2241C,
50+5%, HEE7] 12A]7F Hhah o whe2 5@5}
ARS B ofl A ARRSEL A7 52
Al B9 2 Algt glo] FFskrh

;jlg )
Iyl
) O O

fir ml)
1

I}

o
o
)
>
ﬂ
oy
oS

0TY] 2%, 6027 =
19} AeFET|R A5 FET F 0642 S5
U oy AT WA £ T PuY skt

g5 ] AAM st A
s

1937



ksl | et a) A1 AlSE, 2010

oX
)
d
ﬁE
j)

FZ 59| 4~E(yield rate)

Al 8}k (CCly,
Sigma Co.)9] Bo{ake AME3}EtAE mineral oil o] 1:1
o] H|E&-E 3]4 0}0% AlZ kg 0.5 ml (0.20 g/kg/day) =
=g, FANEE, AEF B, E2, E37o] 1Y 193] 7
AAoe 52 B Aokl G SR paokct
UsEE 5 (Allium sativum extracts, ASE)2 7t Jo
e YEo] A48 g 19 19) AR
o F 5314 457F ATRAG FAIE A85
ol AT Folslrh. 347 2 R B
494025 mikgday)E 3T Folahoic
gz Es Hd AR dY AMEe
Silymarin(SM, Madans AG, Germany)2 0.25 ml(0.20
okg/day)®] STFOR sondeS o] fato] AT Zofaty]
c}.

/U‘G]E:' 0

t*

r

I

o e
ox 1 i
oo

AR, A2, e, A El
E2, E3 67]] -0 & o] Zz} Hujt} SD e 7ujej RS
Qo2 ujIale] B APAML & 42012S Agei

A EEEE
AAFL: saline (0.25 ml/kg/day)
)& saline (0.25 ml/kg/day)
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s @9FEE9Y CCL R4 1F &4 oA 7]58Ha] wste] Betk o+
[E 1] 255 AF 9 Aol 4ojag 24
Gro Normal Control Experimental
P N C PC El E2 E3
Water intake a a a a a a
51.10+£3.84 45.24+3.02 50.00+3.01 49.74£5.17 49.16+2.44 49.64+5.74
(ml/day)
Food intake b a b b b b
(e/day) 29.72+0.81 26.98+1.32 30.16+1.12 30.18+1.29 30.62+0.69 30.36+1.02
Body weight b a b b b b
. 6.89+0.45 5.65+0.42 6.62+0.48 7.01+0.34 7.08+0.48 7.03+0.49
gain(g/day)
Food efficiency b a b b b b
23.45+1.21 20.17+1.42 22.17+1.74 23.33£1.40 23.27+1.98 23.07£1.66

ratio” (%)

Values are mean+S.D of 7 rats.
YFeed efficiency ratio(%) =

(Body weight gain / Feed intake) x 100

Values with different superscripts are significantly different (p<0.05) compared to the C group by ANOVA and Duncan’s multiple range

test.

[# 2] 7V, v 9 F49 FASH
Normal Control Experimental
Group ——mm—
N C PC El E2 E3
Liver 12.09+1.29" 12.44+0.97 11.86+1.13" 10.91+0.77 11.68+1.21° 11.95+0.88"
2.86+0.22" 2.92+0.15 2.84+0.12° 2.58+0.15° 2.73£0.28™ 2.82+0.20°
Spleen 0.8410.18:“ 0.81+0.13" 0.81+0.11° 0.90+0.11° 0.87+0.16 0.83+0.13"
0.200.03" 0.19+0.02° 0.19+0.02° 0.21+0.02° 0.20+0.04° 0.20+0.03"
Thymus 0.48+0.05" 0.51£0.07° 0.46+0.04° 0.55+0.06" 0.55+0.12° 0.54+0.08"
0.11£0.01° 0.12+0.01° 0.11+0.00° 0.13+0.02° 0.13+0.03° 0.13+0.02°
Ass7rE Ao|agd o] Akl HlOP@l 3.3 st 2M
22.0%, 16.3% -oJstA @Fekom, tizgtol vla)| Ales Holshz 23] tﬁi}% T 39} gh. gizTo] AANE
7 FAdRT 17.2%, AEHEL E2, E3) 7—}'7—1" o] Blate] WAL 49.7%, T2 188.0%, LITL 33.4%
24.0%, 25.3%, 24.5% Z7}5t0] EAIF O 2 oI5t 2}o] » ool Zrlslgch ML 14.9%, HABLEA

7} Q19dck. Alo]Eg-S AR 10.0% AFLEL, E2,
E3)& 212} 15.7%, 15.4%, 14.4%%) Z7}5lo] EA|z0 2
FJat 2fol7} qlgich. AFEL E2, E3) ¢ Aol B
= oA AlF, Aol S B Aojlase $AXL
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[& 3] EYsty] £
Group Normal Control Experimental
N C El E2 E3
WBC(k//4) 6.842+37.2" 10.236+47.7 8.155+4.9" 7611455 8.840+4.8" 957145.6"
Neutrophil(k/48) 0.6340.13" 1.82+052° 1.28+037" 1.05:047™ 1.46+026" 1.55+0.66™
Lymphocyte(k/f) 6.06+097" 808041 6.99+0.84"™ 6.72+077° 748+0.89™ 791057
Monocyte(k//€) 0.090,03" 0.120.10° 0.110.10° 007+0.02" 0.12+009" 0.11+004"
Eosinophil (k//4) 0030.02° 005003 0042006 0.03+001* 0.05:004" 0.05+0.03"
Basophil(k/¢) 0.010,03" 0.02+0,03" 001001 0.03+0,08" 001:001* 001001
RBC(MJ¢) 757.14472° 778.1262.9° 7858338 745.0426.1* 796.5+49.1° 790.0+34.5"
HB(g/d?) 14942051 12.72+0.87" 15042042 14.74+047° 14.87:052 14.80:0.36"
HCT(%) 4571088 41.04+1.28" 46.04+096" 44.65+0.82" 45274092 45824074
Platelet(k/4%) 1035.5+78.6" 91724732 1009.4465.2" 1105.5+68.6" 1047 4+62.4° 1041.1451.6"

Values are Mean+S.D of 7 rats.

Values with different superscripts are significantly different (p<0.05) compared to the C group by ANOVA and Duncan’s multiple range test.

[E 4] 39 Aslstd B4
Normal Control Experimental

Group N C PC El B2 B
AST 166.7+6.6" 201.8+6.1¢ 175.8+6.6™ 168.5+8.0™ 175.7+8.4" 183.0£9.7°
ALT 41.7+3.7 89.4+6.13 46.2+5.5° 41.242.69" 43443 8" 452+5.7°
ALP 248.0+26.4" 345.1+26.4° 259.4+35.9" 255.8+16.6° 283.5429.3" 292.8+16.6™
TG 40.7+3.6" 64.4%6.7" 41.443.78" 38.7+4.1° 39.7+3.9° 41.0+3.8"
CHOL 37.4+6.5" 37.0+4.1° 33.8+6.2° 34.8+5.0 33.2+4.7" 32.8+4.18"
LDH 5770.7+581.7" 7458.5+498.5" 6226.7+537.8" 5845.5+479.0" 6344.5+491.6" 5992.5+499.6"

Values are Mean+S.D of 7 rats.

Values with different superscripts are significantly different (p<0.05) compared to the C group by ANOVA and Duncan’s multiple range test.
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Ths @eFEEY CCL 3 3 &4 HEoA 7]e8hs] st ddt A+

Hol Wshes Aow AREn. 9 o2 d7se ) WZelq vhsFEEe] FuAsES A Atk =
Al B BTG Aoldt A% ko] MAYH, §F W2, S AL Aok AR BAXE AnE
2 71zt 58 Apelof whgk AW Z|zthatell th2A FF v §F Fo7|7te] Sa% dAYS & & AN
2 F90e ol ZlAgekn BUE . A5G P19 ok B, Gedik 5L G AR A FFE9 o
W vl 2§49 A 54004 Sheo vl 2 2 f=dH 1 EAE HEd nleFEES Fojsto
5 Foldt =0 1M, W, Ae] A7) FA Bigtel  AST, ALT, LDHZF @84 3EgE Eustqict
A q-2Jgt zfo|7t giitkal H 3151 0w, AL-Bekairi 5 [13,14]. Vimal =& ZT o] Z=EAN YEAE #Z]
S iEFEEY B & A, 9, P A uie B Skl mhes Fofske] AST, ALTYL 3EErkar Rarskl
ASAollA #et Agolds Maprt gldout 2Pt v om[15], lker 52 SLEYRRA s FEEY F
ZollA o] S HATHR10]. o5 E ul & A7 =2 $57] W oley] ¢ Ay #el aaxart A
of Azte} GABIT. olefet AT nhse grle] B Hrkn wasigirile). olelg KSR vhel Bl
Al WSHE Ao vk thao) AT W Aud BAR 2], (AT 8%, HEUAY S5 SO Eaprt
£2 AGANE A719 Tlso] d¥E A¥Heg njd  qlom @A Bt AFEILE At AgEE
S o g% Addom A48 ow AZHYYt. o ATARES 2 A7o] Aue AXHth ok

Folsty Rajol A A5e] AAA Wsel RS ojn] B ApolA oty Baol M} o] 7+ &4 A3
¥ 5 ol WoIgEoA] nhee HAT taTe] A Q1 WOl Asfetd maol wsllw nhxe] g 54
o} Pzl vlste] 454 vheol =A Uil 22 sl Fojgo] BEE 239 1t &4 SH
T EAL AETEA, BATE folsb dastdon 2 4 98 Hedel e slstyth & Ay dn
AFTHEL E2, E3)2 thx<te Blate] nHso] &5kl ¥b & wf AP El, E2, B3 k= 7|5 HALlA Ad 71
Hlelsto] WETA folsl A, WAL HB  siel B3l nhsEAe] 9 mie] et £
T84 ti2Tol Hls) FolsHAl S7stoinh ol#idt 2 A - stk o] AuE FHE nsrE
= 4R7) Ao A nsFEEe] ofste] A, WiE B2 3t 715 MAAIA AR JEe AR,
T Ul @Alke] Fgfo] B BUHUHE Buek A% nhs ol mhd43EE 05 mi0.70gks
[8,13], REeIA DHeARSL allicing By Rofstel  /day) olsbrt A A0 ARET ol o U vz
hemoglobin®] Z4x & 4f55= o] (biphasic) ¥H5-5 FEE 42 85 97k FUHer dad Jlos
Upehicks ek SARIAEHI. o) & Aol uh  Ap=E
55289 Rolz Algsltaz GuE 7k 44 37
H A5 @742 7 dEo] Atks AR rhs
o) o] YL A A=) uEzTol W] L]
AR A= 548 4o ksl des 5T
4= QJ]ith ZHAIE £AF X H#Q) SR f4 WSl A [1] Reddy BM, Venkatesh SGD, Reddy M, Ramesh AVA,
AU AST, ALT, ALP, TG, LDHO] 40| t 2o A Appa Rao. "Antihyperglycemic activity of Caralluma
Aol v|gke] §-2l8A sl =% 1 Ao attenuata." J Fitotera, Vol 74, pp.247-279, 2009.
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