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Effects of n-Hexane Extract of Green Garlic on H22 Tumor-bearing Mice
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Abstract: To study the antitumor effects of the hexane extract derived from 75% ethanol green garlic extract (hereafter referred to as green
garlic n-hexane extracts: GGHE) and its effect on immune function in H22 tumor-bearing mice, H22 transplanted mouse models were
established. Sixty mice were divided into six groups: blank co;

and low-, medium-, and high-dose GGHE (L-GGHE: 7

1 group, model group, positive control (cyclophosphamide (CTX): 20 mg/kg),
GHE: 150 mg/kg, and H-GGHE: 300 mg/kg) groups. The drugs were

continuously administered for 14 days. Mouse body wei ood/water intake; the activities of superoxide dismutase (SOD), glutathione
peroxidase (GSH-Px), catalase (CAT),.alanine transaminase ALT),}and aspartate aminotransferase (AST); and the content of malondialdehyde
(MDA) in liver tissue were determined. Moreover, the levels of tumor necrosis factor (TNF)-a, interleukin (IL)-2, and vascular endothelial
growth factor (VEGF) in serum were detected. The food and water efficiency, tumor volume, tumor inhibition rate, and spleen and thymus
indices were calculated. The

inhibition rate of M-GGHE wa:

ological characteristicsof tumor tissues were also analyzed. The results showed that the tumor growth

%. Compared with the model group, the treatment with GGHE significantly increased the food and water

GGHE could be used as a candidate drug for treating hepatocellular carcinoma.
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1 SHE-FRILEEAN (GC-MS) Xt GGHE BIFK S H4F
Table 1 GC-MS analysis of GGHE

PR B 18] /min et »TE 2 TR ABRF &%
4.95 Thiirane, methyl 74 C3HgS 0.13
5.461 Allyl methyl sulfide 88 C4HsS 1.55
5.718 Allyl methyl trisulfide 152 C4HgS; 6.58
6.875 1-propene-3,3-thiobis 114 CeH;oS 3.82
6.695 Diallyl trisulfide 178 CeH,0S; 4.03
8.328 Dially tetrasulfide 210 CeH 0S4 2527
8.978 2,4-dimethyl thiophene 112 CeHgS 0.12
10.690 3-vinyl-1,2-di-thiacyclohex-4-ene 144 CeHsS, 4.03
12.47 Diallyl disulphides 146 CeH0S2 50.93
17.23 Trisulfide, di-2-propenyl 178 ﬁ
H-ras. GJIC. p53 {KHEIFRIAEKIIALR S, i lL (p<0.05) (K 1), GHE X #&éa’ﬁffﬂﬁ%ﬂ
R, ARSI, SRR g, MR R E R TR AR, AJ GHE 27k

—E R EFRR AR RL, 2k A4)/2 GGHE 1%
ZY, AN IR —5E (I 5251, @I
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1 44 GGHE14 KPR ; NI RERIUE BRI, (72 CTX Hafd
Fig. 1 Change'in t SRR IR A e, (R0 SR T 7R/ B
§ GGHE for 14 days (AR . A e84 9] CTX A1 GGHE 7
HE 25 55 BLG0 A K b 22 42 M DU RE bl H22 FiR /N BUI R A e, ELARN

42.21%. TLA8%M 52.09% (% 2). 44F GGHE [f1 14 T CTX, GGHE REWS iR /N BT (5 5 Gufls S A
d W, TR B PR A R AR A T S LR A 218 AR, RIS BURERE R RCR .
3R 2 GGHE XF H22 TorfE/ AV R i SR 8 A0S2n
Table 2 Effects of GGHE on tumor weight and organ index of H22 tumor-bearing mice

283 HElg 9B 1% MERE 45 4/ (mg/g) FARRAS 40/ (mg/g)
AEA 20 8.12+0.93 - 8.72+0.88 5.05+0.33
PRIt AR 4 1.55+0.23" 82.23+2.51 7.65+0.22 2.66+0.45"
L-GGHE #1 4.64+0.31%%% 42.2142.05%* 8.54+0.91 4.91+0.62%*
M-GGHE #8 2.27+0.59%*+" 71.48+3.39% 12.38+1.03 6.33+0.71%%*
H-GGHE %1 3.86£0.61%+ 52.0942.68%* 8.9241.05 6.280.58%%*

7E: *p<0.05, **p<0.01, ***p<0.001 vs FAHEITEELE; *p<0.05, #p<0.01, *5<0.001 vs AR 20,
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NF-a levels in‘th

M-GGHE % 3 P Fft 4t i R 1~ R 2R TB 7K T (R B8 e 28R
BONEZE (p<0.001) (F£3); {EMRIME N EAKRH
T VEGF HIERIE b, SHEML, =ANFIERER
GGHE #Bfg % i Z B4k VEGF [IFRIE (p<0.001) (£
3). 25K, GGHE ] LUMERE I gu A= AR R
FEIR P73, $et Bied i e PN g AR R 7RIS
e IRE SR 1 G

EIAEN 2=, R IRBE R 7 AN A K R 1 2
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YRR AR T e IR T ER . 2IH
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St J 98 4 A K BT 4 , RS I

VEGF. TNF-¢ A2 K3 mp R K, RI%E
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% 3 GGHE X H22 e/ NGRS o % |21 TNF- @ =ik RGN

487 VEGF/(pg/mL) IF-2/(pg/mL) TNF-o/(pg/mL)
wa 20.73+£0.43 5207+ (.34 ++x" 4524 + 2 3@k
AER 20 75.87 £ 1794 4 Asokx 286+ 02244 17.10+ 1.64444

FenpEsd R 40 2215+ 0.66’#: 211037444 16.77+1.05444
L-GGHE %1 2268+ 120 6.38 £ 0.94++x" 25.13 & 1.824 4 dus¥
M-GGHE 48 21.59+0.4 384 0.864 A dwnatt 59.86 £ 2,154 4 Aurnit
H-GGHE #1 22.70+0.75 / 4.59 +0.35%+" 48.62 £ 2.694 & Awxxil

iE: Ap<0.05, 44p<0.01, A44p<0.001 vs EEL; *p<0.05, **p<0.01, **¥p<0.001 vs FEMAFRBLL; “p<0.05, #p<0.01, #p<0.001
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IR el I 8 i PR A A

GGHE 7x H BT I P S8 A i 1 A e e (i g4
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%% 4 GGHE X} H22 farf&/)N5RATRE R CAT. GSH-Px, SOD. ALT. AST 5&3%0 MDA S E£8I5/M

Table 4 Effects of GGHE on the CAT, GSH-Px, SOD, ALT, and AST activities, and MDA content in livers of H22 tumor-bearing mice

205 CAT/(U/mg prot) GSH-Px/(U/mg prot) SOD/(U/mg prot)
wE A 46.17+1.03%** 205.16+8.19" 423.62+8.83
AR A 22.65+2.844 A hseke 100.22+6.114 4 A 321.2948.204 A Ak
FenbEAT BB 20 33.7240.634 A AW 128.99+8. 124 A A% 402.48+5.794 A7
L-GGHE 4 45264259 2025.23+9 04+ 456.71+7.334 A Al
M-GGHE 48 53,611,644 Aowx 267.52+7 464 A At 674.8419.844 A At
H-GGHE 41 55.09:£0.754 Aseor 248.7146.254 A At 6243547624 A At
205\ MDA/(nmol/mg prot) ALT/(U/g prot) AST/(U/g prot)
wE A 3.710.24" 160.05:8.27 sk 40128638+
AR A 5.6420.664 4 Ak 206.72+4.31444 452364623444
FenbEAT BB 40 3.53+0.37" 272.65+5.234 A Attt
L-GGHE 4 2.88+0.19" 170.557.04% %
M-GGHE %1 20540254 At 124,334,894 & st <0
H-GGHE 4 2.63+0.174% 146,215 28*+ 5, 1 < 412,808 29+
E: Ap<0.05, 44p<0.01, 444p<0.001 vs FELL; *p<0.05, *¥p<0.01, **¥p 0.001 vs FEPERT BLE; "p<0.05, *p<0.01, *p<0.001
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Fig. 3 Histopathological studies of the tumor tissues (H&E stain
400x)
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