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Preventive Effect of Chimonanthus praecox Flower Extract on
High-fat Diet-induced Obesity in Mice
ZHOU Min, YANG Hao, ZHANG Tingyao, CHEN Chunpeng, LEI Shuangjiang, JIAO Shirong"

(School of Food and Bioengineering, Xihua University, Chengdu 610039, China)

Abstract: Objective: To study the preventive effect of ethanolic extract from Chimonanthus praecox flower on obesity
induced by high-fat diet in mice. Methods: A total of 50 C57BL/6 mice were divided into five groups of blank control,
model control, low-, medium- and high-dose Chimonanthus praecox flower extract (CPFE) treatment. The mice in the
blank control group were provided with a basal diet whereas those in the other groups were given a high-fat diet. The mice
in the low-, medium- and high-dose groups were orally administered with CPFE at doses of 0.2, 0.4 and 0.8 g/(kg mb-d),
containing 24.81, 49.62 and 99.25 mg/(kg mb-d) of Chimonanthus praecox flower polyphenols, respectively. The blank
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control, model control groups were administered with 0.9% NaCl. The administration lasted for 4 weeks. Then, body

weight, serum biochemical indicators, organ antioxidant capacity were measured and pathological sections of liver tissue

were examined. Results: The body weight, liver coefficient, serum levels of TC, LDL-C, organ levels of MDA in the model

control group were significantly higher than those in the blank control group (P<0.05). The levels of organ GSH-Px, CAT,

SOD, GSH in the model control group were significantly lower than those in the blank control group (P<0.05). Pathological

examination showed that compared with the blank control group, the structure of liver lobules was irregular, the cell morp-

hology was destroyed, vacuolar degeneration occurs, and the hepatic cord was not clear, and the hepatic sinuses were

squeezed and deformed, indicating successful obesity induction in mice. In addition, compared with the model control
group, the CPFE especially at the high dose lowered serum TC, LDL-C, TG, organ MDA in obese mice (P<0.05) and
increased serum HDL-C levels, organ GSH-Px, CAT, SOD, GSH levels, and the effect was dose-effective with the
concentration of CPFE. Pathological status of the organ were improved compared to the model control group, as evidenced

by a more intact liver histomorphology and structure. The extract also reduced the body weight and liver index of obese

mice and the effect was more pronounced in the high dose group. Conclusion: The CPFE have the effects of lowering serum

cholesterol, enhancing antioxidant capacity and protecting the functional morphology of liver tissue cells in mice.

Key words: hyperlipidemial; chimonanthus praecox flower extract; antioxidant capacity; lipid metabolism; histopathology
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A A etk Bl G = % B AR 2R 1 IH & 5 (High-Density
Lipoprotein Cholesterol, HDL-C)F#{KP!,

45 ( Chimonanthus praecox (L.) Link) A i HF
BHEHEE I A EREARS, 2408, JIR A, AR T
MY TR () 5 SR R RS AR, |z A T
FERHS, DR E . L. 25011

F s 22490, DI &Y. Aa stk W
MEAE S & eI . ALORS I AN S5 R I SR vl e o, 1k
Sb, BEMEREA) Pt S A AR A PR A e . BRI
iz Wy I i, BA MR PrRAEY SR
AEH2 | R OB A R IR S5, RS PRl I T
TR

SRV SR 3R A SEAE Y, APAE 2, (BT R A
FEPEEAG . EAESENY WY T LA 3 Ay oot A4S
PRI R AN RE BRI 52 S HA L], A B
M A AT LU IR ZH 25 T4 A4, PRAF R
NRZH A S A BT B AP0, e Tee o X b tT, HAT s
RPN EAT VR . 32 H S X Tl
P42 R T RN, | P | AR L BT S e I Y
YEFHBERT T WF5E, e B R4 A il BEDs 2L/ )N BRI
WERUCEEC, ARG N BRCER I RE, T/ I BRAT 5 58 %1
LR A BEA SO I/ R HER &, THR/)

FRUBRVE PR, 22 EAE O X BEARAE RS i T T 2530k
AT TS, il W B MEAE SS AL R AR AR e R | )= [l
H, B g R E R . B RTEIN S S IR
WP B AR NS, AR SIS ARG AL R X
IR S T AR 3/ BRI i, a2 g G/
ERUMLAR PUImiFE bR KA T ARl 1 55 VERT, S se
5y U FH B Hg A6 R 08 KSR TG R 4 B B L T SR G B i
LAl
1 HhRST
1.1 MRS

R C57BL/6 /NRER. SPF 2%, 50 H, &
MIES [SCXK(J1])2020-030], 45 20+1 g, 6 JH#,
WA U 1A AR A s ) SEai s JEmliiErel . s g
T BERIR A S A B F s BEAAE 2020 4FF
PHAE AR, SPHIE A B i 52 TR A A
T e N MR HE AR ) — R A 5
Sl ZRE 85%, GIETHESE G FR A w5 4 1y 45
1 4l 99.9%, gAY TRAT RS |l AP —
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SOD) . At H Ik (Glutathione, GSH) . 2B H ki 48
1. ¥ 1 ( Glutathione peroxidase, GSH-Px) & il X
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28 W B SR A AN ISR AR 43, WL s L ZH 41 2%

A4k
1.3 #iEAIE

SRR L X+s Fo%, B SPSS 20.0 Feitik
PEHEAT AN ST REAS ¢ K56 AT, 0 o P A e AT TC 2%
5o P P<0.05 b PE2ZEF K, LL P<0.01 Sl
MR RO
2 RSP
2.1 PFEHERERBINZENRIEREMEREZHL
20

A B AR A e /N BRI 3 2o 2 HP e UL A SO 4
Foe, 3B FE ARSI )N ERAAS R AT 2601 N BRUR A5 1 AR R i B
A E ARG . /INER PR B 0 EE s FIUE 3 R AL
Je/ NIRRT E 2 —, AR SR 3hH) S50 1 E B
FabR, WERS 5= B0 I 55 0 sh W) AL & 5T 19 HE 24K
P, FE A PR 2 SRR, RS 2 5500 5 1
St B sh P RSO

3 1 R, R4/ BRI aE AR 0 W 35 25 5+
(P>0.05), 8335 PUJE PSR, BERR] B ZH /)N BR B 2440
AT BT f ) B 2 e Tas A IR (P<0.05), BEEH
FEEREE T /DN BRUARE AT E . 4555 =
ZH B ZAA I 0T B I AR R B L, AT
EpE2E R (P<0.05), UiHH CPFE nl LAFR; g
SN AP R AN, S HAIE R B0 R
EPE2E R (P>0.05), Sy HT IR A AT GBS AR 3% 8 At g,
FFREAZ R IR B se i ez, EE N AR AR E AN 12, AR
IR R AT T R AR R R, S AE

R ISR/ BUTFIE 2 20

Table 1 Changes of liver coefficient of mice

AR WIIRIRT (g) WZUETE(g) MUEE R (g) MHIERE(%)

NC 20.75+0.23  23.06+£0.68  0.960.22 4.16+0.64
HFD 20.94+0.59  25.55+0.75"  1.13+0.18" 4.89+0.88
LDG 20.87+0.54  24.00+0.58*  0.92+0.11* 4.27+0.47
MDG 20.83+0.49  23.73+0.82"  0.86x0.11"" 4.25+0.75
HDG 20.76£0.76  23.07+0.64*  1.02+0.11%* 4.53+0.28

s * R 5 15 H AN A B35 25 57 P<0.05; #38R SRR ZH /N
AT 3 22 5 P<0.05, F2[H .

2.2 FEMSTEIREUINT &L/ N R ISE A (LI ARR RN

A 5 3 3 52 /N BRI TC. TG. LDL-C,
HDL-C /K43 TP B Mg AL 5 B 14 B2 1 BB D4 o
A [& B (Cholesterol ) J&—Fh ARG 14 5 B0 &
Y, TE AR N B B ny A BV, didsas A dn i
MAGMIEFE RSB, REEES A& = B IR R
1 JIE [ B (HDL-C) AR 85 B2 A 25 11 B [& B5 (LDL-
C), =2 FENG R M AR E A o LA B AP0 L4 B9 VE
JH, A A 2 < g AR, T G A 1 ] 1 s
P IPARS G W o Sl = S B g I3 i P T 55 A
Sy “PRAB EEE

N 2 ffis . BRI RE2H /N BRI LDL-C . TC
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KA B s TR ZH (P<0.01), BEBH gkl s [
/N B Py o R AR 5 EEEL . 1T R & 4 9 LDL-C.
TC KRR, BAF G147 L (P<0.05), JiHH CPFE
T B s s g/ BUm 2 ) LDL-C F1 TC {H,
i 22 PEUT IE K BRI IRZH HDL-C 245 FA X%t
A2 T, UEBH IR B R A A T 00N B 2K
HDL-C /K5 F [, (HJ2 4557 540 HDL-C & = A5 48%
B TERLE, (5B CPFE B35 A AT LI in HDL-C &
=, b, EHlE4 HDL-C 7KV 5 HDF 4HEA W3
PE(P<0.05). M TG /KFHKF, 457 meH i as FAX IR
ZH RS AR ZH REAIR, Hirh HDG ZHR0CR e W 4,
EEREUZH N [T 22.73%(P<0.05), BiHH CPFE T 7
BEREAG/DEIMIE TG 7K. Ishimwe 529 (UG5 %
AR 1L 7% T TC. LDL-C /KPP AEREAIR 1%, o0 I 19 XL
o203 BIEARS 2% . 1%, Ui WA I HE AL SR B HAT [
ARG /N B SR IXUSS: B

2 EHAER IS /N BRI DU ) 20

Table 2 Blood biochemical indicators

20 3]/48 45 LDL-C (nmol/L) HDL-C (nmol/L) TC (nmol/L) TG (nmol/L)

IEH 4 0.53+0.21 0.93+0.55 2.60£0.57  1.10+0.22
X HR2H 0.91+0.19" 2.10£0.31" 4.78+0.42°  1.10+0.16
EHIEA 0.69+£0.14™ 2142027 3.60£0.55%  1.01%0.17
PlEA 0.61£0.117 242+035"  3.56£0.67"  1.01£0.19
milEA 0.57£0.19 2.73+0.15"  3.52+0.43™ 0.85+0.18"

2.3 FEMTEIREIRT RIS R SR 20
N (MDA) JE3h AN AE B A AL A
B, B FHVELH LRI 455 g F8 A B0, BB Bl vy 156 R AL
AR ™, AR N BT A R G A
ML AT (CAT) . AL (SOD) . FIAT
W B AL (GSH-PX) 28, 28 H Ik (GSH) I
JE— PRI, AR RIS TRIAE B
VB BEH A=A 04 1 R 3R, e ARSI B 30
EHIE T
2.3.1 BEHSAEFZECYIXT /N BUHAEZH 2T S Ak B A 22
ey 18 1 S CPFE FIERERE & X I AED Tk
BEJTRSEMA . S AT Al AR TT 0, AT R ZH 528 X iR
ZH EbE, MDA & i i 3 P51 (P<0.05), CAT. SOD.,
GSH-Px i i . GSH & &= &2 8 35 M T B (P<0.05)
HFEA MDA S s iU B4 Y7 r T %, HLAED
EA BEPEWP<0.05), IS CAT. GSH-Px.
SODYi M 2% 4 5 3 H 1E 5 40 > 77 2 g > 75 &2
ZH >IN B ZH >R ZH 1 e F 7T LAE v as i 4H /R
PAEACBEIITE IR, S A R AL PR)S i/ BRI R
Wi R, PE—2 TR Zen] gE e i BT AN T AT,
7T 5 771 2k 2L 1749 il 30 0 A TR 2] S B L TH e A, HL 4%
HDG 20 HAT B &2 5 (P<0.05) . #iFIZH GSH 7K
SR A X BRH W 2T [ (P<0.05) , £ R E A
GSH 7K PR HIT FRZH A r i, o, mvladd 2
W PET R (P<0.01), (B Gy 2 A S IE /K-
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Fig.1 Effect of CPFE on liver tissue antioxidant capacity
E: B TPRE AR RNG TR R 2257 (P<0.05), ARTEA
[l/NE PR AR A 2253 (P<0.05), 4 2~141 3 [l

0

2.3.2 AEHEAEFRECIXT /N BUB IR ZH 2Pt S AL B A 52
Gimseni 1% 2 Sh CPFE A NS B bt A1k
RESTBUSENH . MG AR T8 AT HE A, A5 e
B E MDA & 53 THP<0.05), —Fhiéalfhff
1 GSH & & i F PERRAL(P<0.05) . FlE4AHE T
BIFUXTRELH, MDA &4 0T R, HDG /N B
J9HH & (P<0.05); 5 HFD #HIL, &7 &4 CAT W& )
1 GSH &&= JCH] I+ (P>0.05), SOD., GSH-Px i
J1 i EFE (P<0.05)

2.3.3 JEHEAEFRE A X /N UL 2T A AL BB R S
HISEN 18] 3 & CPFE A& itizH gtk
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Fig.2 Effect of CPFE on kidney tissue antioxidant capacity

BE TR . 525 A %) REZH AR Lo, AR X} RE 24H TS
) MDA &1 %2 F}(P<0.05), CAT. SOD. GSH-
Px & JJFN GSH &1 W3 T [ (P<0.05) . #5514
MDA & A TR T B B 1 B, S 550 ik
#1, HDG ZH/NEUIZHZ MDA 3 5K (P<0.05); 5
B4 CAT 1 J1 & S B A B4l G i 35 P T v
(P>0.05) ; GSH 7% JJ B A AU X FE 28 B W 7 &5 (P<
0.05), EFIERLN, MDG ., HDG 2 GSH % Stk i 3
=TI BRZH (P<0.01); SOD. GSH-Px % J1/NiE
B AL HAE HDG 40 SRR %] IR ZH 5 W 322 &
(P<0.05).

Z7 L PTIR, ST I I . BT AiliZH 2
SOD. GSH-Px. CAT {ii /155 MDA . GSH & & #

K3 B LRI/ U ST SR AL RE T 5
Fig.3 Effect of CPFE on lung tissue antioxidant capacity

FEFLA/NRAV IR PLEA 225 . R ageeh Rn] 0,
25 L/ N BRI AR NPT G RE T dncai, ABTARUZH /N BRAAR Y
PréafbRE T 555, R ENRRE AT E T /N
PHTEALRE S NI, 3l T /N B ZH 2L i e S Ak 473,
FEAE R A ALY, RN Bl SR E R A TE]
MG, /N B Y B AL RE 1 Tl RE S5 iE— 25 TR,
2h/INERHY AN RT3 403, A TE B D RN R LA
PRIITTRE, T CPFE T/ /NBARNPTE L fE

PR TRERIZH , iR CPFE &35 T HrEAbrEH, Hoh st
JHF I 20 e S AR 5 AR AL ) 18 L B s SR fe BH &, E
CPFE MWYEAT, =FhdisfbAE (CAT. SOD. GSH-
Px) (4% ) 350G 0m, SRR, HDG 2H /)N BRFFIE
BTG 1R 225 NC TG0 28122 57 (P>0.05), 4
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7= 4 (MDA ) 5 B3R R X RE 20 5 35 AR X 45
B EAIIR L 2T AR RE T RO e85, LU s R 2=
HH AEH (RS — 2, A3 BT AR X R R S ) SR
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