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Effect of Garlic and Medicinal Plants Composites on the Liver Function and Lipid Metabolism of
Rats Administered with Ethanol During the Short-term. Min-Jung Kang, Jung-Hye Shin, Soo- ]ung
Lee', Mi-Ja Chung’ and Nak-Ju Sung™. Namhae Garlic Research Institute, Namhae 668-812, Korea, ' Dept.
of Food Science and Nutrition, Institute of Agriculture and Life Science Gyeongsang National University, Jinju
660-701, Kores, *The Nutraceuﬂcal Bio Brain Karea 21 Prgect Group, Kangwon National University,
Chuncheon, 200-701, Korea, Dept of Food Science and Nutrition, Gyeongsang National University, [inju
660-701 and Namhae Garlic Research Institute Nambhae 665-812, Korea - This study was performed to ob-
serve the effect of hot-water extracts from garlic and 13 kinds of medicinal plants composites (GMP)
on hyperlipidemia and hepatoprotective activity in rats administered with alcohol. Male Sprague-Dawly
rats were fed an AIN-93 diet (Normal), a normal diet plus ethanol (control, 10 ml of 40% etha-
nol/kg/day), a control diet plus 0.5% garlic and 1.0% medicinal plants composites extracts (GMP-I),
and a control diet plus 1.0% garlic and medicinal plants composites extracts (GMP-II) for 7 days. Blood
glucose was higher than the control, but it was markedly decreased in the GMP-II group. Elevation
total lipids, cholesterol, triglyceride and phospholipids in serum were markedly decreased in rats fed
with GMP-I. GMP-II also inhibited the increase of lipid content in serum. Activities of GOT, GPT,
rGTP and ALP in serum elevated by alcohol were significantly inhibited in the GMP group. TBARS
content of serum was significantly decreased in GMP groups administered with garlic and medicinal
plant extracts. Extracts of garlic and medicinal plants play an important role in recovering liver function

in rats from alcohol induced damage.

Key words : Garlic, medicinal plants, alcohol, liver damage
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Al5.¢] ADH (alcohol dehydrogenase) 4%+ Hwang
[13]% Racker[27]¢] W& W3t og& 01 ml, 2
mg/ml F%2 NAD (nicotine adenine dinucleotide) -8 <}
05 ml, A2 01 mE F#2 Y748 TS 001 M gly-
cin-NaOH £Z9(pH 88) 2.2 HFH I E 2 mlZ 3 F 25°C
Gzl 1083 #H-gA1Z T o] #-&-<f] ADH (Sigma,
USA) 0.25 mlE 7}t o™, x7= ADH tildl 529
SFHE H7hete] 340 nmAl N FREE S48 ADH
o] &AL dizTol tigk Z Al &4 (%) = e it

ALDH (acetaldehyde dehydrogenase) €4 =+ Lundquist
[25]9] WS W3 0.1 M potassium chloride 3 ml, 1 M
tris buffer (pH 8.0), 0.1 M EDTA 0.5 ml, 0.1 M mercaptoetha-
nol 0.5 ml % 15 mM NADE #Hrgh §-8-9 2 mlol] A2
0.1 ml, ALDH (Sigma, USA) 0.1 ml, 2 M acetaldehyde 100
ulE A2 7hste] sttt o] ¥h3-& 25°C ez
A 587 AT F 340 nmollH FREES e,
ALDHY| &4 tiz=o] tist FiaQl &4(%) o2 Vet
A

delssE

AP EES AT 459 100410 g9] Sprague-Dawleys|
A AR 7] 8FE (F)WEFE(Seoul, Korea) ZH-E & Ywtol,
©% 2042°C, $E 5045%, BekF7] 12417H07:00~19:00)0]
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stk 84 5 9 A I Biuretol Wt F
il 3-8 kit (Asan, Korea), ¢5-% &#-& B.CGH
w2 albumin 4§ kit (Asan, Korea)A| ko2 =435
th. & AH& Frings S[10]9] ¥Rl vl @34 20 ulel
phospho-vanillin Al2F& H7}Fsted 37°Col Al 1583t vl 4k
F AR FA7HE WEE 8] 540 nmol M FFEE 54
it & FH2HELS F ZH2HE t (AM
202-k, Asan, Korea), AAY Fe AL 374& kit
(AM 1575k, Asan, Korea), Q1412 &#F&

(SICDIA L PL, Eiken, Japan)A] &S AME-3}9 ). High den-
sity lipoprotein cholesterol (HDL-C) &% HDL-C Z4&
kit (AM 203-k, Asan, Korea), Low density lipoprotein cho-
lesterol (LDL-C) & &2 Friedewald 5[9]¢] Wil whe} 7l
Aakaict.
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¥% GOT (glutamic oxaloacetic transaminase) ¥ GPT
(glutamic pyruvic transaminase) &4 == GOT ¥ GPT 34
& kit (AM 101, Asan, Korea)Z2 Z743l9 ¥4 1 mlT
Karmen unitZ A3}tk ~GTP (r-glutamyltransferase) &
AT+ rGPT &A% kit (AM 158-k, Asan, Korea), ALP
£ ALP =4 4& kit (AM 1055,

(
(Alkaline phosphatase) &4 =+
At

Asan, Korea)A|2F0. 2 Z73}

s XPé'_'HﬂiF% 13:.%" L e gy £2F

5 o Yagi [35],] W uhet g%

100 ple] 1/ 12 % phosphotungstic acid&

Hz 7he & A 1083 AAE AT dAE

E]—r%”ﬂi"ﬂ% % TBA A% 1 ml 7}t 95°C &

FZo A 6083t vHAIZ F A A A4skES butanol
3

3 oﬂ,
>
OFO
_l%
A=)

=

kst 42 Lim 5[24]9 el whak 82 100 plel| 100
mM tris-HCl buffer (pH 7.4) 2 0.5 mM 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH) £ 1 mlE 713t T 37°CY] 4lollA
1587 vkS- Al AT o 7]9 chloroform 2 mlE 7}38Fd 3,000
rpmol| A 108 3F YA EE A A 31559 chloroforme # 3}
o 34 517 nmel| M F3=E 57@ sttt &abs 242 Al

gA7sh RAATY FRE W2 ek
2xm0| 2 2
zA 9] AQ FEL Floch 5(819] Pel we) 2k 24

0.5 goll chloroform : methanol &%%(C:M=21, v/v)& 7}3}
o Poter-Elvehjem tissue grinder (Daihan, WOS01010, Korea)
2 vpate] 30 mlE 8¢ vy WA R FAAA
AAL $E9. o F o F UL Aske] AnA

AL BEAY F A4, & 22U § FAAT BAL
9 B2 AHEAGO, 3719 LAl et Sk

ZI=ZA9| X AnpMsElE et 3 gt 2y &Y

Uchiyama®} Mihara [32]2] ®'*H ¥} Lee 5[21]2] ol wt
2} Bk 7124 1 goll 15% KC £4E 718t homog-
enizerZ v}sld 10% #2H S HE L, o] 05 mlE
F3ked 3 ml9 1% phosphoric acid$} 1 ml9] 0.6% TBAE
go] 2 £33t} o] AS 95°C water bathol| A 4587t 714
& 5 4 ml9 butanolE 7Fete] HAEAS FE¢ tha 3,000
rpmol A 1087 YA E2] & butanol F9] ¥4 =(ODsss.5)
=3 7<4 o}ﬁr,]. 7}111,] 3})\].5} gAe 7t Z A oﬂ 15% KCl
ol % 7Vt 10% FAYL A 23 thS o] 100 pl 315}
2719 B A A8k

SAXE

Z+ A9 A SPSS 1208 AHe-ate BAA Y sgoH,

Table 1. Diet composition for experimental groups

Groups Treatments

Normal Water 10 ml/kg b.w./day + basial diet”
Control 10 ml of 40% Ethanol])/ kg b.w./day + basial diet

GMP-I 10 ml of 40% Ethanol/kg b.w./day + basial diet
+ Garlic extract” 0.5%, Medicinal plants extract” 1.0%

GMP-II 10 ml of 40% Ethanol/kg b.w./day + basial diet
+ Garlic extract 1.0%, Medicinal plants extract 1.0%

YEthanol: Orally administrated with 40% ethanol (v/v) at the
same time once a day for 1 week.

YBasial diet: According to AIN-93 diet composition [28].
IGarlic extract: Hot-water extract of fresh garlic.
“Medicinal plants extract: Hot-water extracts 13 kinds of me-
dicinal plants.

Zr Algol s HA+EFHAZ UrE}lH‘}iE‘r Zy A2 o
& 494 Duncan’s

Ols 9 stRf £EZ9 ADH & ALDH &4
u}—‘;:sﬂr ?‘5&% A F=2E9 ADH 2 ALDH A9 nz=

5k A3} Table 29F o] A&7} A7}
43S 100%2 39S W AlE H7H
Yety ot vt €555 59 ADH
FAL 20% LIS FEolAM 125.13+9.28~253.33£3.87% <] W
A2 NE9 HrlHo] BolA4E FojA oz Z)slg o)
40%9 2IELFEENME 138.6611.65~165.570.65% 2]
=2 1 mg/ml o)’ A7} Al Al59 & SV e 79
A7F At R EFE et e Al 57| 05~1 mg/ml
d W= FoAt §i9ley, 25~5 mg/mle] AlE H7HA
20%9 ¢FE FolA ADH &Ao] o802 =t} 3
Ok;q] % ,] ADH ﬂ)ﬂg /\]g,] ;<47].31:o] g}g.’r\_% ’E]'
HAow, 53] 20% ¥IASEFEANAN FA FEFES
mg/ml F718tAS We A5 T3 vls) 8 4u) o] F
o] F4E& HYh

ALDH 84 & nls 225 714 20% 2 40%9] 43 8%
ol 89.70+0.56~95.99+048% = A& o] H7leko] BS4
g f93o= ”ﬁo}ﬁiiﬂr AR FHMFRYE %%‘E}.
20%9 R FEEANE A FE225 25 mg/ml o]
H7}s } < 9 ALDH Wé 0] v«l@ii Ao 40%
o FALFETAXNE 105.22+0.84~119.67£0.70% = A & 9]
%7}%}011 Hl#ste] ALDH 4% %‘ﬂﬂ‘ﬁu}

Yang 5[36] 10F9] kA ZAES 427 A 3
Holl FolatdS Wl B85 ¢F g 5 50% J =, acetalde-

hydex 75% %= ZaAlA defA 4= Sl #

B ﬂﬂt(%)

a1 O\Y
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Table 2. The effect of garlic and the medicinal plants extract on ADH and ALDH activity in 20% and 40% of alcohol concentration

(%)
Alcohol Kind of Extracts concentration (mg/ml)
Conc. extracts 05 1.0 25 5.0
ADH activity
20% Garlic 125.13+9.28° 138.66+11.65° 125.40+12.36" 116.02+1.50°
40% 151.80+9.27° 155.06+5.85" 216.67+3.47° 209.13+6.73
20% Medicinal plants 218.62+13.14° 158.88+7.27" 337.43+0.89° 272.73+8.78
40% 253.33+3.87" 165.57+0.65" 469.23+3.08° 304.76+3.75%
ALDH activity
20% Garlic 90.91+2.01° 92.05+0.09 93.18+0.27° 95.49+0.66°
40% 89.7020.56" 91.34+0.06" 94.03+0.03 95.99+0.48°
20% Medicinal plants 101.91+0.34° 103.230.20° 111.14+3.98° 111.49+1.16°
40% 105.22:+0.84" 108.64+1.71" 115.08+0.44° 119.67+0.70"

*!Mean+SD in the same column with different superscripts are significantly different at p<0.05.
*Significant difference(p<0.05) between the alcohol concentration of 20% and the 40% by student’s t-test.

Table 3. Changes in body weight, food intake and food efficiency ratio of rats administered with 40% alcohol and/or garlic and

medicinal composition extracts

Groupl) Normal Control GMP- 1 GMP-II
Initial body weight (g) 160.008.957% 159.33£7.53 158.3346.52 158.54£5.21
Final body weight (g) 316.67+11.41 308.50+8.34 307.00£16.53 305.83+12.98
Food intake (g/day) 19.90+0.37 19.3520.71 19.85+0.41 19.63+0.48
Total body weight gain (g/3 weeks) 156.67+11.06 150.17+6.65 148.67+11.74 147.50+18.71
FER? 28.10+1.65 27.73+1.18 26.76+2.04 26.81+3.21

YRefer to the Table 1. ?Values are mean+SD (n=7). *FER: Food Efficiency Ratio. “NS: not significant.

A% AoE B u vk SIUT 9 242 9
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Table 4. The organ weight of liver, heart, kidney, spleen, lung
and testis of rats administered with 40% alcohol
and/or garlic and medicinal composition extracts

(tissue g/100 g body weight)

Group”  Normal Control ~ GMP-1 GMP-1I

Liver  3.77+0412™ 357+025 3.65+032  3.76+0.26
Heart  0.37+0.03 038+0.02 038003  037+0.04
Kidney  0.69+0.03 0.70+0.04  0.69+0.03  0.70£0.07
Spleen  0.21:0.02 023+0.02 020+0.02  0.21+0.02
Lung 053012 047+0.02  048+0.06  0.45+0.03
Testis  1.02+0.05 1.05+0.05 1.06+0.08  1.07+0.04

URefer to the Table 1. ?Values are meanSD (n=7).
INS: not significant.
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mg/mle] Oi nhs o] Folgo] wold
g;,].z% 0]041:]. r)ruﬂﬂ 3]—%}& dFL X

TA7E iAoy v dokAl &3
F7HE Bon, nts9 7t

% AA e dagw Fo| 3 2T W 211.66+11.26
mg/mlZ 7H =ke D% GMP-I-9 4] 197.34+11.13 mg/ml
2 AT FALE 50900, GMP-IIF o A+ 155.24+
573 mg/mlE vh=9] %47}%}01 BoldaE 83 F A4 &
o] ZtxH A F FYUAHEL vl 2 kA HFE Fol
TN izl vie) fro o2 Faof, GMP-IIE S| 7
T BT H AR HAT A E 9AE L s B
kAl BES AL FolF oz izt Hlste] f93
o2 vty HDL-ZE2HE2 FdwolA 31.93£349
mg/dle|A=l, vts B oAl A= 05% Folate B
3842+227 mg/dIZ Aol Hls) o4 o2 w34t LDL-
FY2EHEL vt SFA EE 05% 1% i47}301*1
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& ZhHgon, 93 $2U2HE L FHAGL 30% %=
28 5 mg/kg bw.4) 12 38 2907 A5} & A=
d51g TR HE foIH 0 FA0m, ofn) v
U £299 093 Tz 494 FAE Slaginn

Harsof u33].

& GOT, GPT, ~GTP & ALP &4
40% L37L9] 1577 £ Al vk 2 ek EQEOI i%%
9] 83 GOT, GPT, ~GTP @ ALP &4 mA+& ¢
Table 62} %t} GOT €42 FAATHYG ¢3S %Mfi
Z7A ooz F7HE A=, e A 53HE
o] ol A& 94.75+4.03~97.00+2.94 u/mlE B} v S
FENA FAFH A GPT 432 GMP-ITol| A 16.25+0.50
u/ml, GMP-IIF o] A & 14.75£0.96 u/mlZ )=o) w8 &
ooz 4ol TAHAUT rGIP AL UIZRTAA
3041+1.21 u/mlZ A/g<tol vls) oF 26 A= F71E o,
ntE3} Foka) B3 Foldol A 19.98+0.92~21.85+2.09
u/mle] MYZ gzt Ha) foHoz 7raEgon ALP

FHT A3 Adko|Th
% GOT ¥ GPTY &4 438 T d4
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Table 5. Effect of garlic and medicinal composition extracts on glucose, total protein and albumin in serum of rats administered

with 40% alcohol and/or garlic and medicinal composition extracts (mg/dl)

Group” Normal Control GMP-1 GMP-1I
Blood glucose 109.59+9.647" 144.3345.31° 126.56+7.95° 115.44£2.23°
Total protein 5.060.29° 4.73+0.63" 5.82+0.36" 5.86+0.48"
Albumin 3.97+0.65 3.52+0.30 4.01+0.43 3.98+0.10
Total lipid 196.88+2.56 211.66+11.26° 197.34+11.13° 155.2445.73"
Total cholesterol 59.06£2.01° 90.89+5.98° 66.75+1.66" 62.81+1.70™
Triglyceride 38.42+2.32° 69.40+4.16° 33.27+3.10° 26.91+3.55
Phospholipids 111.19£2.21° 154.45+21.43° 109.67+2.38" 100.68+2.33°
HDL-C 31.93+3.49° 23.62+1.03% 38.42+2.27° 35.05+2.04%
LDL-C 19.45+2.14° 53.39+6.95° 21.68+4.17° 22.38+2.07°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05.

URefer to the Table 1. ?Values are meantSD (n=7).



Table 6. Content of GOT, GPT, y-GTP and ALP activities in
serum of rats administered with 40% alcohol and/or

garlic and medicinal composition extracts  (u/ml)
Group”  Normal Control GP-0.5% GP-1%
GOT  99.25+9.78" 11350+3.42° 97.00+2.94° 94.75+4.03°
GPT 14.75+050°  18.75+1.26° 16.25+0.50° 14.75+0.96"
£GTP  1590£1.92°  3041+1.21° 21.85+2.09° 19.98+0.92°

ALP 12.2740.76"  21.85:2.61° 14.27+0.58" 13.28+0.81°
““Values in a column sharing the same superscript letter are
not significantly different at p<0.05.

URefer to the Table 1.

?Values are meantSD (n=7).
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Holed|[14], & AFNME B
ALPY Z717F BRgow, viEd} shekAl7} ALP 848 4
A 2k 7150 g8 719ge A & 9Tk

A = TBARS a2t 9l stMs} &M

40% LTS ¥ nts 2 oA B 2AHES 357
AgFol & 339 ¥4 F TBARS 3% 2 DPPHH | 9
kel &9 Table 73 2t vls 2 3HeFA) A

| o2 F TBARS &2 o2 g Asde
5, GMP-II+9] 8% TBARS %< 11
AT T A9 Abol7h gl ks S HdT
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Table 7. TBARS contents and DPPH scavenging activity in serum of rats treated with 40% alcohol and/or garlic and medicinal

composition extracts

Group” Normal Control GMP-1 GMP-1I
TBARS (mmol/ml) 11.00+1.34%" 23.49+0.94° 19.55+0.91° 11.40+0.85°
DPPH scavenging activity (%) 38.84+9.11° 29.22+1.35" 37.96+1.15° 39.12+2.11°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05.

URefer to the Table 1. *Values are mean+SD (n=7).

Table 8. Content of total lipid, total cholesterol and triglyceride in liver of rats administered with 40% alcohol and/or garlic and

medicinal composition extracts

(mg/g wet liver)

Group” Normal Control GMP-1 GMP-1I

Total lipid 22.10+1.26"° 36.13+2.43¢ 34.46+2.56° 27.90+1.89"
Total-cholesterol 2.62+0.25" 3.65+0.26° 3.03:031° 2.52+0.30°
Triglyceride 15.05+1.13° 19.02+1.28° 14.36+3.49° 10.99+0.32°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05.

URefer to the Table 1. ?Values are meanSD (n=7).
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