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Effect of Gardenia Jasminoides on Insulin Resistance Induced by

Non-alcoholic Fatty Liver Disease
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Gardenia jasminoides is an herbal medicine that treats obesity and dampness-phlegm. This study aimed to
investigate the efficacy of Gardenia jasminoides on insulin resistance induced by Non-alcoholic fatty liver disease
(NAFLD). 8-week-old C57BL/6 male mice were divided into three groups: control group (Ctrl), high-fat diet group
(HFF), and high fat diet with Gardenia jasminoides extract administration group (GJT). Each 10 mice was allocated to
each group (a total of 30 mice). All mice were allowed to eat fat-rich diet freely throughout the experiment. To
examine the effect of Gardenia jasminoides, we observed weight changes, lipid blot distributions, PPAR-y, p-IkB, p-JNK
in liver tissue, total cholesterol, and glucose levels in serum. Comparing of body weight measurements between 3
groups, in the GJT group, weight gain was significantly suppressed compared to the HFF group. The distribution of
lipid blots and positive reaction of PPAR-y were significantly lower in GJT group. The expression levels of p-IkB and
p-JNK that plays critical roles in the development of insulin resistance were significantly decreased by G] treatment.
Total cholesterol and glucose levels in serum were also significantly lower in GJT group. Gardenia jasminoides has the
effect of improving non - alcoholic fatty liver induced insulin resistance through the regulation of lipid metabolism.
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Table 1. Effects of Gardenia jasminoides (GJ) on body weight in high
fat diet feeding mice

Body Weight (g)

GROUP 0 week 16th week 24th week
Ctrl 20.5+0.34 28.8+0.53 34.1£0.53
HFF 20.3+0.43 49.2+1.02 68.0£0.67
GJT 20.7+0.30 48.8+0.77 52.3+0.70*
Abbreviation : Ctrl, General diet feeding C57BL/6 mice; HFF, High fat diet feeding

C57BL/6 mice; GJT, High fat diet feeding C57BL/6 with Gardenia jasminoides (14
mg/kg/day) extract for 8 week; * p <0.05 compared with HFF
2. Total cholesterol @ Glucose ¥i3}

Total cholesterol2 Ctrl (176+4 mg/d0)o] H|3] HFF
(655+16 mg/d0)2 272% =A EREYL. GJT (419+£10 mg/de)2
HFFO] "]afl R4 A+ T4 (36%)5 HACHFig. 1).

Glucose Ctrl (16414 mg/d0)o] v]5] HFF (37219 mg/dl)S
127% =A £REY3, GJT (24617 mg/dL)-2 HFFo] H|af 34%
A Ack(Fig. 1).
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Fig. 1. The mitigative effects of extract of Gardenia jasminoides (GJ)
in total cholesterol and glucose level of mice with nonalcoholic fatty
liver disease (NAFLD). Abbreviation : Ctrl, General diet feeding C57BL/6
mice; HFF, High fat diet feeding C57BL/6 mice; GJT, High fat diet feeding
C57BL/6 with GJ (14 mg/kg/day) extract for 8 week; *, p <0.05 compared
with HFF.

3. DXA-Fat

DXAZ AW Xgul&S X Z2x, Ctrl (27+£0.4%)0] v]sh
HFF (55+1%)2 104% %7 4=, GJT (43+1%)2 HFFo|
]3] 21% 94 At FaE HU(Fig. 2).
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Fig. 2. The mitigative effects of GJ in fat distribution of mice with
nonalcoholic fatty liver disease (NAFLD). Abbreviation : Ctrl, General
diet feeding C57BL/6 mice; HFF, High fat diet feeding C57BL/6 mice; GJT,
High fat diet feeding C57BL/6 with GJ (14 mg/kg/day) extract for 8 week;
* p <0.05 compared with HFF.
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Fig. 3. The mitigative effects of GJ in lipid deposition of mice with
nonalcoholic fatty liver disease (NAFLD). Abbreviation : Ctrl, General
diet feeding C57BL/6 mice; HFF, High fat diet feeding C57BL/6 mice; GJT,
High fat diet feeding C57BL/6 with GJ (14 mg/kg/day) extract for 8 week;
M/T, Masson trichrome; PPAR-y, Peroxisome proliferator-activated
receptor y ; CV, central vein; PV, portal vein; asterisk, aggregation of
hepatocyte with lipid deposition; arrow, PPAR-y, positive reaction; Bar size,
50um; *, p <0.05 compared with HFF.
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Fig. 4. The decrease of inflammation (p-1kB immunohistochemistry) in
hepatic tissue of mice with NAFLD by GJ. Ctrl, General diet feeding
C57BL/6 mice; HFF, High fat diet feeding C57BL/6 mice; GJT, High fat diet
feeding C57BL/6 with GJ (14 mg/kg/day) extract for 8 week; p-IkB,
phospho-IkB; arrow, immunohistochemistry positive reaction; * p <0.05
compared with HFF.
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Fig. 5. The Alleviation of insulin resistance in hepatic tissue of mice
with NAFLD by GJ (p-JNK immunohistochemistry). Abbreviation : Ctrl,
General diet feeding C57BL/6 mice; HFF, High fat diet feeding C57BL/6
mice; GJT, High fat diet feeding C57BL/6 with GJ (14 mg/kg/day) extract
for 8 week; p-JNK, phospho-c-Jun N-terminal kinase; arrow, p-JNK
positive reaction; *, p <0.05 compared with HFF.
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