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Beneficial effects of Coicis Semen formula on high-fat diet-induced obesity in mice
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Abstract: Objective To study the effects and mechanism of Coicis Semen formula on high-fat diet-induced obesity in mice. Methods
C57BL/6J male mice were fed on chow or high-fat diet. After three months, except for control group, the obese mice (body weight
more than 20% of the control mice) were randomly divided into model group (model), Coicis Semen formula low-dose group (0.59
g/kg, F-low), Coicis Semen formula high-dose group (1.17 g/kg, F-high) and positive control group (orlistat, 15.6 mg/kg, positive
control). F-low, F-high and positive control groups were treated orally for two months, and the control group and the model group were
given an equal volume of saline. The fat content of mice was quantified by computed tomography (CT) and magnetic resonance
imaging (MRI), the size of adipocytes was observed by tissue staining and the level of inflammatory cytokines was detected by
gRT-PCR. Results The results showed that after treatment with Coicis Semen formula, the relative body weight, food utilization ratio
and waist circumference were significantly reduced (P < 0.05). An oral glucose tolerance test elucidated that Coicis Semen formula
could improve glucose tolerance (P < 0.05). CT and MRI results indicated that the abdominal fat thickness and whole-body fat content
of Coicis Semen formula groups were decreased (P < 0.05), which were also confirmed by the adipose tissue weight and HE staining
results. Meanwhile, after administration of Coicis Semen formula, the liver weight decreased, less lipid droplets accumulated, and
serum triglyceride (TG) and total cholesterol (TC) levels were also significantly lowered (P < 0.05). Coicis Semen formula also

significantly down-regulated serum alanine aminotransferase (ALT), aspartate aminotransferase (AST) levels and inflammatory factors
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tumor necrosis factor (TNF-a) and interleukin-6 (IL-6) in liver (P < 0.05). Conclusion Coicis Semen formula prevented high-fat

diet-induced obesity by reducing lipid aggregation and inflammatory factor expression.
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Fig. 1 Effects of Coicis Semen formula on relative body weight, waist circumference, food intake, and food efficiency of
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Fig. 2 Effects of Coicis Semen formula on glucose metabolism of high-fat diet-induced obesity mice (x *s, n =12)

3.3 CTIFNERZE AR RAERFE LR RIS
S - AV X W (i ilk = ol ol AN R NS i
PR FR AR B AR P A, OGRS A
TR @XM RIS CT 132
A 6 i s P, PR P L 5 1038 R /s RO
L7421, B B S R S /N BRI B ol %
HAMH LS. CT FHMIgE RER, AHXF X
HH, FERL /N BRI NG DT R B R D, T A A
A2 5B LR B A o B 2 /N R0 8 g o P P

EPRAR. RN, 25 7 & U 5 IR 5 R0 B 4 ) e
25T LR D IR S (B 3), X5 %A
/N SRR T A R AR L e S — 3. g5 SRR @
CT 5485270 B & WA= 5 J7 v DA 25 /b A Jie
/ISR G T & o
3.4 MRI TN ERICE 75 3 BEBE /) BR B A 2E 2R
=AU

KA 3.0 T MRI A/ BRBEAT Vo A4 iS5 45 213 - 7K
B, IR AR AN AKAH FEGAE N, PR DA A A



¢ £ % Chinese Traditional and Herbal Drugs

E51% F20 20206E1 A + 401 -

PR 7> B & b i R R A5 5
PR SE U W IE I & i . S8R EoR, AT
Madl, BN A S e SRR, R E
73177 2 ZH 0 B A 0 R 2 ) BRI O R (&
4) o WA, 4= B IR E B R M IAIE T MRI 45 R (]
4), VLR AR IR EXS 4= 5 PEAL R BAT By
IsGEEH
3.5 BRZEAXBERM R T AsAn 4R R ST
N T R FAAR 22 B A R 5 % s i LR i

ZER, /D BRARSE IR B BT AN =2 i A AL R 5

f iR il

HHitt
T
=) 3 x
£ 4 —I—
Y
oy
= 2]
9o
o
5=
.
0d

MR BUASET BRI

0.59 g'kg™!

o GIRRUIBAYUNR T M 2180 S5m0
R B 225 T s, T A A R 5 AR R LA Bk
MR/ BB B 2 I s 55 A o B ) b AR 2 B
(5, WESE T AR EME R 1Ah, MAHRL) HE
Gt S5 RANGEE o ek RIS BRI D 4 e
B, GHRRARE N AR/ B3R 7 240 e P
B, MR AR B AN R R B SR

Wy =

i A B /IR 35 i i 24 S T AR A e (B 5D
XL bR B AR 2R W WA R AT DA 25 o I A
NSRRI AR T AR 2

ﬂ

B il

B ETT 059 gkg!
ididid

i
41

I g 10 AR

i

Xof A REUCETT A

0.59 g-kg™

55X R 7P<0.001; SHBA LR "P<0.05, Kl 4 [

#%P < 0.001 vs control group; “P < 0.05 vs model group, same as figure 4

3 CTiIFNEI -SSR /N RAEAHR

4520 (X L5, n=06)
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Fig. 4 Effects of Coicis Semen formula on adipose tissue of high-fat diet-induced obesity mice by MRI (x %5, n = 6)
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Fig. 5 Effects of Coicis Semen formula on adipose tissue and adipocytes of high-fat diet-induced obesity mice (x s, n = 12)
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Fig. 6 Effects of Coicis Semen formula on TG and TC levels in serum of high-fat diet-induced obesity mice (x *s, n =12)
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Fig. 7 Effects of Coicis Semen formula on lipid droplet accumulation in liver of high-fat diet-induced obesity mice (oil red O staining)
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obesity mice (x ts, n=12)

Ht TNF-o F1 IL-6 3k 7K1 8 2 T s (P<<0.001),
Tt B A 20 /)N BRUFFIE 2R KPR R e 48 T R
HH )5, /NRFH L TNF-o 1 IL-6 /KT 52 T
(P<<0.05. 0.01), M PR T7 ] LLEEARAEHE N
SR IE 28 hE PR 1~ 2Rk K P

4 g
REREAE PN 20« IR S5 R DR 3 Rt R 2%

MEAERMER, &—ANERAFER, FERH
HHLH R BRI, SIRE 7 BRI,
VEN—FRAT TR, & 2 R 1) = AR R 2
U PRIE « o I A5 92 T R BB iE (85 s A 3L I
) U781 R, TR R TR FIA 7 IEEAE X 259
—ERRERTZ . AR, REZIRIT IR
URPR S ) S S B 520 DR i) 1 FH T 38 HE T 3140,
FERR [, Wt H Fia o7 IERER 259 X A BLR A A,
T A FH 3R =) A 0 2 S BURE AR R =,
FH HAE— 2 N & 35000, TR s H 2
KRR, FFRTE % AaH MM a ) 52
(1o TS R B 25 4RI T R RRE Hh A AN m] AN
B, WMETAT. VR WELOAH R BIGE ] B
RLUFHVETT IERERCRON, B, ARG s
R GEUA. Wl MR, B 4 Mg anD Xt
3 eio R (= = WA = I ) 7 Sl e 13 W A O = o e e e
Bl AFERE (BMD. LSRR, (H2iX
SRR AT LU I M IR TT ROR . AR Bikoe &
Re Wi B Ry A, A — e RIR MR M. BRIk, A4St
5635 AR i 2 2 S 1K AR vE CT R MRI J572:0PA0
BT RORECI2], KR CT R ERET R
DU 2 D IE R M T 2R, MRI 45 R BORE TR
Jinl AR E R A S e ' AT . R, ARG

AU EA HE Gett g5 Fb i 5 DU =7 al bLi
& PR i A S S AR A K, P IRIE
TR R REERUEMET R AA R
HE T R AR RS 3 IR A R o

NEREEH PR AR T SORE, AU AT
IR SRR, e, it
BHETRANR I RAE R 7P 2 BT, X 5 A
e PR S AR AL E JAE R T TNF-o0 AT IL-6
KV #IE 3. TNF-a Fll IL-6 S5 JRE KT IR I
A CUIE ARG, Y8 AR SN, I
RRALH /NS ALT A1 AST 7K et ] 2 e Pk
THPHE™ B2 AR . SR, — a2y RHAT RN
TP BRI BA S BT AR SRE ROV I AR 7
Hh, SRR TR T 60d Ja, NRHIEA LR
REA 7 ACH R 2 N, R RAE K15 212
o ORI, AHIT TR BB 245 LA =] A e —
SERERE E RA R E R T RISHIRE ST, 5 oCRkiE
BRI Ay mT A BURHR TS5 5R — B0, X egh R
WA WA= A T3 AT LI L B (TP 2 E 7T 177 23
Fm IR .

LR ERTE, ARIABE T EU R IET
SPREREAN B BOPE R R LR . SRR, EEER
7 AT LA 2 PRI e AR R T 3 R R i A i
HEOR, §A18%% CT F1 MRI 45 R W B RG HF 4 Stk
e & R, RIS IR HE Zetasi Rt
UESE 1WA 5 W] A B4R A AR, el i
P, oh, Sy ETLET A, PR
JRHERR B S0k, JOMED 7K1 25 AR (AL,
BRI R R R T 00 I 3 2T SO
/b HFHEE 5 SRAR A AR 2E PR 1 7K T



¢ £ % Chinese Traditional and Herbal Drugs

E51% F20 20206E1 A © 405«

SE 3Rk

(1]

(5]

(7]

(10]

Abarca-Gémez L, Abdeen Z A, Hamid Z A, et al.
Worldwide trends in body-mass index, underweight,
overweight, and obesity from 1975 to 2016: A pooled
analysis of 2416 population-based measurement studies in
128.9 million children, adolescents, and adults [J].
Lancet, 2017, 390(10113): 2627-2642.

Pathak V, Flatt P R, Irwin N. Cholecystokinin (CCK) and
related adjunct peptide therapies for the treatment of
obesity and type 2 diabetes [J]. Peptides, 2018, 100:
229-235.

Singh G M, Danaei G, Farzadfar F, et al. The age-specific
quantitative effects of metabolic risk factors on
cardiovascular diseases and diabetes: A pooled analysis
[J]. PLoS One, 2013, 8(7): e65174.

Krentz A J, Fujioka K, Hompesch M. Evolution of
pharmacological obesity treatments: Focus on adverse
side-effect profiles [J]. Diabetes Obes Metab, 2016,
18(6): 558-570.

FAER, BhakLr, T 7, & MUEABRYUKIE AN
) P S 2 50 v R B /s BRI K P AR 9T (D).
255541, 2019, 54(2): 288-293
iGN, CHE, KIS, &
PR MGG VERT T [

2809-2816.

Choi E-K, Cho Y J, Yang H J, et al. Coix seed extract
attenuates the high-fat induced mouse obesity via PPARy
and C/EBPa a downregulation [J]. Mol Cell Toxicol,
2015, 11(2): 213-221.

Pichiah P B, Moon H J, Park J E, et al. Ethanolic extract
of seabuckthorn (Hippophae rhamnoides L.) prevents
high-fat  diet-induced
down-regulation of adipogenic and lipogenic gene
expression [J]. Nutr Res, 2012, 32(11): 856-864.

Zhao Y, Kao C P, Liao C R, et al. Chemical compositions,

YOI R R 2 A B
7. HHEZ4, 2019, 50(12):

obesity in mice through

chromatographic fingerprints and antioxidant activities of
Citri Exocarpium Rubrum (Juhong) [J]. Chin Med, 2017,
12: 6-20.

FAE, FH, 280, 55 PBREPEXT o &R
il I S IR /N BRIUBE OS2 [J]. 2557524, 2013,
48(4): 604-608.

Wang X, Zhang H, Chen L, ef al. Liquorice, a unique
“guide drug” of traditional Chinese medicine: A review of
its role in drug interactions [J]. J Ethnopharmacol, 2013,
150(3): 781-790.

[12]

[13]

[14]

[16]

(18]

[25]

Chu D T, Malinowska E, Jura M, et al. C57BL/6J mice as
a polygenic developmental model of diet-induced obesity
[J]. Physiol Rep, 2017, 5(7): €13093.

Zhang Z, Zhang H, Li B, et al. Berberine activates
thermogenesis in white and brown adipose tissue [J]. Nat
Commun, 2014, 5: 5493-5507.

Karmen A, Wroblewski F, Ladue J S. Transaminase
activity in human blood [J]. J Clin Invest, 1955, 34(1):
126-131.

Fernandez-Sanchez A, Madrigal-Santillan E, Bautista M,
et al. Inflammation, oxidative stress, and obesity [J]. Int J
Mol Sci, 2011, 12(5): 3117-3132.

Zhao L, Zhu X, Cong R, et al. The protective effects of
Danggui-Baizhu-Tang on high-fat diet-induced obesity in
mice by activating thermogenesis [J]. Front Pharmacol,
2018, 9: 1019-1029.

Bose K, Bhadra M, Mukhopadhyay A. Causes and
consequences of obesity [J]. Anthropologist, 2007, 3:
223-240.

Lauby-Secretan B, Scoccianti C, Loomis D, et al. Body
fatness and cancer-viewpoint of the IARC working group
[J]. New Engl J Med, 2016, 375(8): 794-798.

Douglas I J, Langham J, Bhaskaran K, et a/. Orlistat and
the risk of acute liver injury: Self controlled case series
study in UK clinical practice research datalink [J]. Br
Med J, 2013, 346: £1936.

Amato M C, Giordano C, Galia M, et al. Visceral
adiposity index: A reliable indicator of visceral fat
function associated with cardiometabolic risk [J].
Diabetes Care, 2010, 33(4): 920-922.

Machann J, Horstmann A, Born M. Diagnostic imaging in
obesity [J]. Best Pract Res Clin Endocrinol Metabol,
2013,27(2): 261-277.

lIacobellis G. Imaging of visceral adipose tissue: An
emerging diagnostic tool and therapeutic target [J]. Curr
Drug Targets Cardiovasc Haematol Disorders, 2005,
5(4): 345-353.

Sikaris K A. The clinical biochemistry of obesity [J]. Clin
Biochem Rev, 2004, 25(3): 165-181.

Weisberg S P, McCann D, Desai M, et al. Obesity is
associated with macrophage accumulation in adipose
tissue [J]. J Clin Invest, 2003, 112(12): 1796-1808.
Nijveldt R J, van Nood E, van Hoorn D E. Flavonoids: A
review of probable mechanisms of action and potential
applications [J]. Am J Clin Nutr, 2001, 74(4): 418-425.



