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Chemical structure of allicin.
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Tab 1. Effects of allicin pretreatment and remedial treatment on liver and body weights of mice injured

by cocaine
Group Body weight/g Liver weight/g Liver weight : body weight (g : g)
Pretreatment
Solvent 27.6 £1.4 1.65+0.14 0.060 +0.003
Cocaine 25.2£2.0™ 1.53£0.18 0.060 =0.004
Allicin 30 24.4 2.2 1.29£0.17™ 0.053 £0.003 ™
Cocaine + allicin 7.5 24.0+2.0 1.46 £0.15 0.061 +£0.004
15 23.4+1.1* 1.37 0. 15* 0.059 +0.004
30 22.1+2.6% 1.25 +0.20* 0.057 +0. 004"
Remedial treatment
Solvent 28.0+0.7 1.69 £0.05 0.060 +0.003
Cocaine 26.6+1.3" 1.63 +0.13 0.061 £0.002
Cocaine + allicin 10 23.9+1.1" 1.47 £0.07" 0.061 +0.004
20 24.1+1.0" 1.45+0.10" 0.060 +0.002
40 23.4£2.1% 1.27 +0.23" 0.054 +0.007"

Pretreatment ; the mice were administered (ip) with allicin 7.5, 15 and 30 mg-kg ™' -d ™'

, respectively, for 4 d. Cocaine (75 mg-

kg™') was given (sc) to the mice 30 min after allicin administration on d 4. Remedial treatment: the mice were given (ip) cocaine
(75 mg-kg™"), and 30 min later followed by once allicin (ip) 10, 20 and 40 mg-kg ™", respectively. All mice were sacrificed 24 h
after cocaine ( pretreatment) or allicin administration (remedial treatment) , and liver and body weights were recorded. x +s, n =10.
*P<0.05, *P<0.01, compared with corresponding solvent group; *P <0. 05, *¥P <0. 01, compared with corresponding cocaine
group.

Tab 2. Effects of allicin pretreatment and remedial treatment on serum glutamic-pyruvic transaminase
(GPT) , glutamine-oxaloacetic transaminase ( GOP) and lactate dehydrogenase ( LDH) activities of mice

injured by cocaine

Group foT{l . GQP{] . LD.H{] .
pmol +min ™' - L pmol +min "' - L pmol +min "' - L
Pretreatment
Solvent 49 +11 147 +32 1501 =241
Cocaine 4860 +2640 ™ 1287 720 8252 +4749 ™
Allicin 30 48 +8 151 26 1439 +260
Cocaine + allicin 7.5 2027 + 1462* 598 +480* 3196 +2317*
15 305 +269™ 187 +47™ 1483 +262™
30 83 £30™ 174 +23* 1440 +229™
Remedial treatment
Solvent 47 +14 171 +24 10131 +4804
Cocaine 6927 +3865 ** 1665 +586 1575 £209 ™
Cocaine + allicin 10 3274 +1903" 1037 +585" 4296 +2981"
20 305 + 120" 750 +281% 3093 +1386"
40 260 +100* 418 +259* 2320 +1125%

See Tab 1 for mouse treatments. The activities of GPT,GOP and LDH were examined at 24 h after cocaine ( pretreatment) or allicin
administration (remedial treatment). ¥ s, n=10. *P <0.05, * P <0.01, compared with corresponding solvent group; *P <0. 05,

P <0.01, compared with corresponding cocaine group.
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Tab 3. Effects of allicin pretreatment and reme-
dial treatment on GSH/GSSG ratio and malondial-
dehyde (MDA ) content in mouse livers injured by
cocaine

Group GSH: GSSG MDA/ pmol -g ™
Pretreatment
Solvent 7.59 £2.05 0.18 £0. 14
Cocaine 4,78 £0.84™  1.01 £0.53™
Allicin 30 6.66 £1.89 0.13 £0.05
Cocaine +allicin 7.5  6.79 +1.81™  0.43 £0.19"
15 7.12£1.89%  0.37 +0.22"
30 8.14+1.37%  0.25+0.13%
Remedial treatment
Solvent 6.93 2.0 0.21 +0.12
Cocaine 5.02+0.72*  0.91+0.30"
Cocaine + allicin 10 6.31+2.0 0.80 +0.41
20 7.20 £1.56"  0.54 £0.29"
40 7.77 +2.35 0.39 +0.23"

See Tab 1 for mouse treatments. The contents of MDA, reduced
glutathione (GSH) and oxidized glutathione ( GSSG) were ex-
amined 24 h after cocaine ( pretreatment) or allicin administra-
tion (remedial treatment). x +s, n=10. “P<0. 05, ""P<
0. 01, compared with corresponding solvent group; *P <0. 05,

#P<0. 01, compared with corresponding cocaine group.
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i, AEVEIRSE (] 2H) 536 7 T4 T Kas K 10,20 Al

40 mg-kg )5, IRBEDX /N, W55 T AT DA L
(SRS 3 ( P 21,0 A1 K o

FHENLE T BEARLAA U5 ] Photoshop7. O 4]
AL PRAF A Xt g BT RS E A L AR BT ol L
BIHEAT 2 & 2 Mo 3500 X B2 A R s R 30
mg-kg ™ B ZA 22 A DL B AT . KR R T
FIREY 720 24 2 R 790 5 A 089 o JEF58 40 1) T R 4 /)
(£4),

Tab 4. Effect of allicin pretreatment and remedi-
al treatment on injury area in livers of mice
injured by cocaine

Group Injury area/%
Pretreatment
Solvent 00
Cocaine 44 £8™
Allicin 30 00
Cocaine + allicin 7.5 35 +6*
15 27 7%
30 20 £ 4%
Remedial treatment
Solvent 00
Cocaine 48 +8™
Cocaine + allicin 10 338"
20 24 £ 4%
40 19 +8"

See Tab 1 for mouse treatments. The injury area in liver was cal-
culated with Photoshop 7. 0 software. Cell degeneration ( cell
swelling, cytoplasm dyed red or ballooning degeneration) and
cell necrosis (karyolysis, cytoplasm dyed red or cells membrane
disappear and joint in homogeneity) were considered as the liver
injuries. x+s, n=10. "P<0. 05, ™ P <0. 01, compared
with corresponding solvent group; *P < 0. 05, *P <0. 01,

compared with corresponding cocaine group.

3 itig

AT EE R, ol R AL/ BUATE BB R RE,
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Fig 2.

Representative photomicrographs of liver histopathological changes showing effects of allicin pre-

treatment and remedial treatment on mice injured by cocaine. (HE staining, x200). See Tab 1 for mouse treat-

ments. A — E; allicin pretreatment; G — K allicin remedial treatment. A and G solvent control; B and H: cocaine; C - E. allicin

7.5, 15 and 30 mg-kg ™', respectively; F; allicin 30 mg-kg ™" alone; T -K: allicin 10, 20 and 40 mg-kg ™", respectively.
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BA TR PITE AT 9 B 20 0 (2K P4S0 A% B & IR
Ve AT IR A S0 S i 1) 1 R BT AR He A
Forp A N-JR P ] R AN ] R AR 2
T4 9 G2 SR A A ST A 7 A R ) 4 B o 1
A, T 4 B 1 A SR A T T 4 e P
GSH FIARERE IR RN A BRI AE /T, 9 7]
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Inhibitory effect of allicin on cocaine-induced acute liver injuries in mice

XING Guo-Zhen, JIA Feng-Lan, RUAN Ming, ZHANG Bao-Xu "

( Department of Toxicology, School of Public Health, Peking University, Beijing

Abstract; AIM  To investigate the remedial
effect of allicin on acute liver injury induced by
cocaine. METHODS The mouse acute liver
injury model was prepared by sc cocaine. In
the pretreatment, the mice were given ip allicin
7.5, 15 and 30 mg-kg ™' -d"
for 4 d. Cocaine (75 mg-kg™') was given
(sc) to the mice 30 min after allicin adminis-
tration on d 4. In the remedial treatment, the

1 .
, respectively,

mice were given sc cocaine (75 mg-kg™') and
30 min later followed by once allicin (ip) 10,

100083, China)

20 and 40 mg - kg™

The activities of serum glutamic-pyruvic trans-

treatment, respectively.

aminase ( GPT), glutamine-oxaloacetic trans-
aminase ( GOT ) and lactate dehydrogenase
(LDH), and the contents of reduced glutathi-
one (GSH) , oxidized glutathione ( GSSG) and
malondialdehyde ( MDA) in liver tissue were
examined at 24 h after cocaine administration
( pretreatment ) or allicin administration ( reme-
dial treatment). And the hepatic histopatholog-
ical changes were also observed. RESULTS
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After the administration of cocaine, the activi-
ties of serum GPT, GOT and LDH increased,
while the ratio of GSH/GSSG in liver tissue de-
creased. In addition, the MDA content in liver
tissue elevated and large numbers of cells of de-
generation and necrosis were found in the cen-
ter of hepatic lobule. After the pretreatment or
remedial treatment of allicin, the activities of
the serum enzymes and the content of MDA in
liver tissue decreased, while the ratio of GSH/
GSSG in liver tissue increased. Significant
amelioration in hepatic histopathologic changes
was also presented. For example, the number
of cells of degeneration and necrosis were de-

creased and the area of necrosis significantly
shrinked in the center of hepatic lobule. CON-
CLUSION Allicin can inhibit the acute liver
injuries induced by cocaine, which suggests the
remedial effect of allicin on cocaine-induced
acute hepatotoxicity.
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