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Effect and mechanism of emodin on obese mice based on fat plasticity
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Abstract: Objective To study the effect and mechanisms of emodin on obese mice based on fat plasticity. Methods An obese
mouse model was established by high-fat feeding for eight weeks. The obese mice were randomly divided into control group, model
group, emodin (40, 80 mg/kg) groups, CL316243 (1 mg/kg) group and rosiglitazone (10 mg/kg) group, and were administered
continuously for four weeks. Body weight, Lee’s index and indexes of inguinal white adipose tissue (iWAT), epididymal white adipose
tissue (eWAT), perirenal white adipose tissue (pWAT) and brown adipose tissue (BAT) in scapular area were measured; Temperature
in scapula of mice in each group was measured; Oral glucose tolerance, blood glucose of area under curve (AUC), and total cholesterol
(TC), triglycerides (TG), low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C) levels in serum

were detected; Hematoxylin eosin (HE) staining was used to observe pathological changes in adipose tissue; Immunohistochemical
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method was used to detect the expression of uncoupling protein 1 (UCP1) related to browning in adipose tissue; Western blotting was
used to detect the expressions of fat plasticity related proteins glucose transporter 4 (GLUT4), peroxisome proliferator-activated
receptor-gamma coactivator-1o (PGC-1a), positive regulatory domain-containing 16 (PRDM16), mitochondrial transcription factor A
(TFAM), AMP-dependent/activated protein kinase (AMPK) and phosphorylated AMPK (p-AMPK) in iWAT. Results Compared with
model group, body weight, Lee’s index and indexes of iWAT, eWAT and pWAT in emodin group were significantly reduced (P <
0.05,0.01, 0.001), while the temperature in scapular area was increased (P < 0.01). Blood glucose and levels of TC, TG and LDL-C in
serum were significantly reduced (P < 0.05, 0.01, 0.001); UCP1 expression was significantly increased in BAT (P < 0.001), while
PGC1-1a, PRDM16, TFAM, p-AMPK/AMPK and GLUT4 protein expressions in iWAT were significantly increased (P < 0.05, 0.01).

Conclusion Emodin can effectively inhibit the increase in body weight and improve glucose and lipid metabolism disorders in obese

mouse models. Its mechanism is related to the activation of BAT and induction of browning of WAT.
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TiS50 LA RAX (3EHE Fluke A F]); HrH HLIK
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T
KR R 40 80 CL316243 T H%FIHH
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**P <0.001 vs model group, same as below figures.

1 KREWEMNRIERE (A) 0 Lee’s 358 (B) BN (X+s,n=8)
Fig. 1 Effect of emodin on body weight (A) and Lee’s index (B) of obese mice (X + s, n=38)
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Fig. 2 Effect of emodin on scapular temperature of obese mice (X £ s, n=28)
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B, RS IR IR & AUC BT (P<0.05.
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Table 1 Effect of emodin on adipose index of obese mice (X + s, n=38)

2H ) #E/(mg kg ™) iWAT $5% eWAT F531 pWAT $E%
oyl — 0.0040.001 0.008+0.001 0.00240.001
T — 0.016 0.002### 0.034 £0.005# 0.014 +0.002##
K#E 40 0.008+0.001*** 0.018 +0.002*** 0.006+0.002**
80 0.009+0.001*** 0.016+0.002"** 0.005+0.001**
CL316243 1 0.006+0.001"** 0.01010.002"** 0.004+0.001**
2L 10 0.009+0.001*** 0.020£0.002*** 0.006+0.001**

XA #P<0.01 #P<0.001; SHBMLE: “P<0.05
#P<0.01 *#P<0.001 vs control group; "P<0.05 **P<0.01

30

R Pt
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=]
é -+ K% 80 mg-kg™!
i‘_@ 10— —+-(CL316243
=] o ]
0 T T T T T
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*P<0.01

**P <0.001 vs model group, same as below tables.

*P<0.001, F#[H.
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—_ )
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1 1

(=]
|

PR B 40

R E/(mg-kg™)

80 CL316243 ZH& 4

3 KEEZMEMNREEENER AUCHEM (X+s,n=28)

Fig. 3 Effect of emodin on glucose tolerance and AUC of obese mice (X £ s,n=38)
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#2 KREMNEB/NRMASHEN (XLs,n=8)
Table 2 Effect of emodin on blood lipid of obese mice (X + s, n =8)

A 5l&/(mg kg™") TG/(mmol-L™") TC/(mmol-L™) LDL-C/(mmol-L™) HDL-C/(mmol-L ™)
Xt iR 0.54+0.04 3.05+0.22 0.52+0.06 2.97+0.21
Rt 0.65+0.03 4.800.23% 1.2640.13%# 3.66+0.13#
N B 40 0.44+0.05" 3.85+0.32" 0.54+0.06""* 3.50+£0.07
80 0.46+0.05" 4.04+0.22" 0.57+0.06"* 3.31£0.18
CL316243 1 0.38+£0.05"* 3.90+0.23" 0.60+0.06"** 3.01£0.14"
-2 Ll 10 0.52+0.07 3.91+£0.25" 0.50+0.05"* 3.414+0.09

3.6 KEZRIPERE RIS ELFIET LA

WK 4 Fiow, 555 R LA, B ZH /N BR IWAT
M EAR I AR K, BOAKAEL, WAT 4 MRk B
o HERANE, K¥#EE (40. 80mgkg) H/h
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Fig. 4 Effect of emodin on pathological change of adipose tissue in obese mice (HE, x 400)
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WK 5 fios, S, BRI iWAT
UCP1 BHPESH MR I8 Yk BTG 2 e 2 s S
HELI, K¥EHR (40. 80 mgkg) ZH/NER UCP1 FH
PEYIMI RIS ZH R EWE R

xR b, B4 /N R BAT o UCP1 FH %
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o/ NRARRERERE, (RiE BAT F=#, 3% WAT.
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