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Improvement of menopausal obesity by Schizandra chinensis extract

Min Woo Song*Mi Hye Kim*

Department of Convergence Korean Medical Science, College of Korean Medicine, Kyung Hee University, Seoul 02447,
Republic of Korea
College of Korean Medicine, Woosuk University, Wanju 55338, Republic of Korea

Objectives: The purpose of this study was to investigate the anti—obesity effects of the aqueous extract of Schizandra
chinensis (SC) in menopausal mice.

Methods: To induce menopausal obesity, female mice were ovariectomized (OVX) and fed a high—fat diet (HFD; 60%
fat, 28% carbohydrates, 14% protein) for 12 weeks. The mice were divided into 6 groups (n = 8): NOR (sham—operated
and vehicle—treated), HFD+OVX (vehicle—treated), E2 (17-—beta estradiol 50 ug/kg—treated), SC1 (1 mg/kg
SC—treated), SC10 (10 mg/kg SC—treated), and SC100 (100 mg/kg SC—treated). Samples were orally administered for 6
weeks, after which all experimental mice were sacrificed. Body weight, feeding efficiency, white adipose tissue weight,
adipocyte diameter, and fat vacuoles in liver were analyzed.

Results: By treating with SC extract, the body weight and feeding efficiency of mice were significantly decreased. The
weight of visceral fat tissues was decreased in the SC10 and SC100 groups. Histopathology showed that fat cell diameters
of white adipose tissue were also decreased in the SC10 and SC100 groups. Additionally, SC extract regenerated the
hepatocyte damage and decreased the size and number of follicular adipocytes

Conclusion: In summary, these results suggest that SC has inhibitory effects against menopausal obesity. Schizandra
chinensis may be a potential alternative for obesity among female menopausal diseases.

Key words :Menopausal obesity; Schizandra chinensis; Follicular adipocytes; white adipose tissue

*Corresponding author: Mi Hye Kim
College of Korean Medicine, Woosuk University, Wanju 55338, Republic of Korea
Tel : +82—63-290—1555; FAX: +82—63—290—1055, E—mail: kimmh526@woosuk.ac.kr

# First author: Min Woo Song , epartment of Convergence Korean Medical Science, College of Korean Medicine,
Kyung Hee University, Seoul 02447, Republic of Korea.
‘E—mail : jsu04028@khu.ac.kr



Journal of Convergence Korean Medicine 2023;5(2)

ME

Hlgkol g AARe HYFEE B Ao, AU
o gH anel Rz} ve] FE Yoz
A ek AT BRFAD HAE AAL AR
of Ae HAE T APNE FETAEC] T
F AFS AANA Yrias AFFP} Yol
D AT AYBE A% AsTxe WslE 4, a3
gt uEel e 27 Sofuta gtk 29
1 3

g M

) r°i' ot o o\ e 1S
S 3 o T L o

NAE AALHO=R 3 AAgo] AR /\gg_o A)
o] HAYMAHEA HT LAEC] ZAA  FUteATh
2020 = ZWIgok ZALAF o upEw = A2

8o W2l 48.0%, oA} 27.7%= Al AA S 38.3%7}
kel Aow UEp?, Bre) e @e] murge
S B A, kel A 30dAA, ol

= 60tHel A 7}% TS ugs RAY. &
3 A4 Fol %‘33}5 HIRE E7 ‘?_
%

as gormz, Ao %ﬂo}tﬂﬂ vk B
olstEl = Qo. ol2ld Wal= uisf 454104 654 Ab
oo A3, Oﬂélf_iﬂ( strogem)® ZEAAEHE

W Bzl thaeS 2dEE 938
7] B% A=ERA FFEe] Fadtd Hw
Z

Rl

d8 zZ2E oA 8H
(Hormone Replacement Therapy, HRT), 2]&A|A, =
WEFAEA 9 22 gYe ks A 57F EA%T o

F E2E il aue eyl A/ 3y 9 e @
dol =4 F F AW, AU, ATWAY 2L FA
3 2o AYaLE T2 F A ol v
& FEHTA AT AAR FEES BEE Aol
7% ofobEel sl kiAol wx AIE Byo| ¥
Melshel B JlHe AWl g R ARl AH§3)
7 Agsttn noAg”

Ao 23k oA Aol WMl Y-S
Folstel Al FANAEFADAME “tt, EK
FE, KERED, KRB, #HERE, $pEmEFh(LdE
&, o] ofstar ejFHo] ofsty] HAZE AAI &
3ol TokA ders FAVE 4 A4S A 5 9l
7 2ta Awstglen, Ay B MFE xS
(ERE), W EER), W7 WR), od3S0Rm
HE), E=GEK), JAA7IREEH) 53 BFEA &
F AT wEkA HA 7o) BAEE SAEY BAsY

il

12

@l ol ASHE@) AP Ao SFEH
BH@BFEIERE T 5 gl 302N X193
A SR AL B SFFHEBADE

BERDE F440] vhehdel A0, TP, 71 Sl

GFE 012 5 AR A2E GUT A9E AR

AE &8s Adr] vgt A5 53 AF7F o W3S
I AeH
L U] ZHFE Bk, Schisandra chinensis (Turcz.) Baill, SC)

EEurg enxta &ate #EAEo|Th 2nz}t
ofd & mEsta (H%‘)ﬂr ﬂl(ﬁﬂi), AE)E Hile &
T Y H2 enA #E AFoldE 4k
3“"&.5 A To WE dstel] AUt W HT
. 2w Rbe) kA2 H in vitro 2 in vivo B oA
E2 AE 24 9 F95 2FE Zde dEAK
(anthocyanin) % Zg}X E(flavonoD-g B £33 ZgH A
e W =] F73 Fadelds
Wy lon, e enzrt g FA
-ZFFZAHA(a -glucosidase) A A&
o2 HIAFHFPOH, ol 2

e AAEGEO. gy A YA At
2 3 Hgk ZAdo] tf u|Ae *3%3”‘4 2o #&
A7= A= ﬁgﬂxl BT ol B Aol

N
oz
N
»
[
[\
N
o

2.1, oF&9] ZA

2w A(SC)E= %3 B (Dong—Yang Herb Inc., Seoul,
Korea)oll Al G-¢18+9ich. 22} 30 ¢& 22135143 300 mL
o] SRl 25 ColA 24 AL F<t FE385U0h F
210 um A E AL AFEA T, B AT
2 AGsFastt olF FAAxV|R x| 8.1 g9
vz g4 AZXFE AAHGFE: 27.00 %). AF 54

AT =
—20Coll A AHE A7HA] BaAsH3

ol
ol

QL fo

e}
B

1
U%E
2 6 9

Do
i1
o

= o ok7l C57BL/6 PH$-2(17~18 g)&
2 (RaonBio Inc., Yongin, Korea)ol A -¢38}<d
o 2% 222 C, 5% 55~66 %, WIF7] 12
s A E A BAdA dvk PR FE
s 5 dFU7te 7]

AHEERT. BE SEAY HAS National

jur]
- o2 -
¥ 9 ol

[e)

fo [o
ol

2
olo o

o

A
H

e

1 A o rfo gy
fl

> > >
30 ML

=)

?Rn

10

U_EL

2
>



=% A (Principle of
T = A

Institutes of Healthe] A3&
Laboratory Animal Care)®l 2] 43@1

2.3. 49 B 4 % AS A
F7Fe] AL/ T AN 28 (n = 8)2 A3 A%

&3 (Zoletil 50, Virbac Lab,
Carroscedex) o2 AA vk3 3 Ovariectomy(OVX) %
S AANPY. A TES OVX 5 3 3577 AXH &
§_1— /\OH:,H% %X]§H—Q—D:1, 14/\1— _j_—r—% ;(-]]9]6]— /\16‘4 =L o
E3tE 28 %,
A 14 %)& AAANA %‘_%E'—%‘% ekt 21-22].
1 4 EFES FAYZ 57 2502

o] Axpdor RE ARde usd o] vl
e TF ALEE Hol AA)

s tlletamme/zolazepa

fatyt 1% DMSOS 3
g PBSE F93 SAWETL(HFD+OVX), #1747 vw
7d fdk3t 17-beta Estradiol(E2, 50 pg/kg)S B3 ¢
Abste] Fof gk ozt (E2), w14 7] vivk mel fu
VA FEES 1 mgkgl R AT Fos AE AT
(SC1), #A7] vk =2d f3z oux FEES 10
MZ A2 7 (SC10), #7747 Hwk
Rd fuy) omal 2EES 100 mg/kg o 2 AT Fol 3
ME AP (SCL00). BE AEE 65 & Agsigith
A7 7)3te] 2 ¥4, AF FEANA 16 AZE S Hol
z2A 3 3k 228 AF s 7
g3kt

¢

-

70, 80, 90 95 100 % ethanol Xylene<=
AbE-ste] ggot Fst B34S AX gt WAl

o} gt wiEdE 248 4 umE vHE 3 AHE 23
< xylene, 95, 90, 80, 70 % ethanol®] ©A 2 e} 3}
g8 AFH T ©o]F permountE o] RFo] B3 &
Hu| A AZE 9 o] (Leica Microsystems Inc, IL, USA) =
Apgato] A 24 Ul AL o]n] X E Qo] WA x|
W zde] 474% Sk A% 229 D42 Image

J(NIH, Bethesda, MD, USA)Z Za&f &4t}

E(Formaldehyde)oﬂ X
A HE 2R S FAske] A MG A AZ F 70, 80, 90, 95,
100 % ethanol, xylenes @AM E Al-&-3lo] &9 £
st S AA detAd WA E . gt vigE =
A& 4 pm= ¥Pd F, d\E 242 xylene, 95, 90, 80,
70 % ethanole] THAIZ a3} st d S AF ). o]
3 hematoxylin® eosin® 2 GM3FA L, permountS ©]
&3} T 5, dAnA A E o] (Leica

) algg3kel sk #] A5 A23.(2023d 129)
J Conver Korean Med. 2023;5(3):11—16

Microsystems Inc, IL, USA)E A}-&3te] o]m| x| & A
o}, A z2F o HAALS Image J(NIH, Bethesda, MD,
USA)E Z3l 2313t}

2.6. SAAEY

AdAe BE 242 7 a5 43S HA+
Q ZF(meanztstandard error) #HSZ EAISIT. B
BX&  Analysis of Variance(ANOVA)E o] &3}
Dunnett’s testE AF&-3}SIth p gke] 0.05 H] ¥k 2§
AF o2 fo)d& Agskslt.

It

)

ot 2 2 FN

3L APEE AF % 4ol 28 24

AP sE] AT st o] &S E4sA
=4 HETHFD+OVX)2 A ZHFNOR) ®ls) 9
stAl AFol FrlstTh Wil A Ez2E)Y =4
izl Hls) @A 2 ATS Eid. vViA =
SC 2F= =4 izl Hlsl frolstAl AlFol st
NekFig. 1. Aol 2&2 54 thxTodA A8 7t
3wk, SC A TolAs 27%] 22389 tH(Table D.

lo

3.2. WA Az 2xsts s

AU EZTHFD+OVX)e] da A 24 BAe B4
I5FNOR) Hl&] F7lstgth &4 tlz27(E2)e] E2 X
g AWFE DA FaAR SC A 15 &4
Bael vsh Ayl BastArHFg 24). A AE
o AZAe A4 IHNORS M gHUzE
(HFD+OVX)NH Fel3tA Z7hshsich. ol wal, o4
AEEE2 AW AE Ade A deda.
SC A& a2FS =4 ETHFD+OVX)el nls] X x: Al
E Aol Folshl asharkFig. 2B, Fig. 20).

z = e Adr) wukog <l =
A2 Ax=E B, 54 EZTLHFD+OVX)S A
4 ARG THAE UodA o 28 XF x4

d NEZTEDNME TAEY x4
< 3stgtt SC 1, 10, 100 A
ZTFHFD+OVX)ell Bs) ZHA
oA #ZastPow, &4d 3t
A AAELES A7)

13



Journal of Convergence Korean Medicine 2022;4(1)

Table 1. Effects of SC on food intake. Food intake was recorded every other day. Data are presented as mean
+ SD (n = 8). ###p < 0.001 compared with normal group, ***p < 0.001 compared with control group, **p < 0.01
compared with control group.

Parameter NOR HFD+OVX E2 SC1 SC10 SC100
Food intake
(g/dav/mouse) 2.36+0.22 2.0240.16" 1.73+0.31 2.17+0.08 2.04+0.12 2.01+0.21
Energy intake
(kcal/day/mouse) 8.42+0.78 10.90+0.86™ 9.34+1.65" 11.71£0.44 11.00+0.63 10.87+1.13
Food_efficiency -0.16+0.02 3.19:£026" -1.30+030""" 2.15+0,08""" 2074012 0.55+0.06"""

Body weight (g)

NOR HFD+OVX E2

Fig. 1. Effects of SC on final body weight. Data

are presented as mean + SD (n = 8). ###p < 0.001 Fig. 3. The effects of SC on histological changes of

compared with NOR group, ***p < 0.001 and **p < liver steatosis. Representative images of hepatocyte

0.01 compared with HFD+OVX group. histological were assessed Dby H&E staining and
examined using a light microscope. The magnification
was X 400. Normal group mouse (NOR); Mice fed on
HFD with vehicle (HFD + OVX); OVX mice fed on
HFD with E2 (E2); OVX mice fed on HFD with SC 1
mg/kg (SC1); OVX mice fed on HFD with SC 10
mg/kg (SC10); OVX mice fed on HFD with SC 100
mg/kg (SC100).

HFD+OVX
5 . 20
H#itH
s iy

5 .

20,0 ur
£ 2
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w

| /) % e SN ¥ ) Y - Y ol " 7. Z!
{[200um |\ < > “ 200 u 204
NOR HFD:OVX E2 SC1 SC10 SC100 s ag L [y o (e [posum NOR HFD+OVX E2 SC1  SC10  SC100

Fig. 2. The effects of SC on weight (A), histological changes (B) and size diameter (C) of white adipose tissue.
Normal group mouse (NOR); Mice fed on HFD with vehicle (HFD + OVX); OVX mice fed on HFD with E2 (E2); OVX
mice fed on HFD with SC 1 mg/kg (SC1); OVX mice fed on HFD with SC 10 mg/kg (SC10); OVX mice fed on HFD
with SC 100 mg/kg (SC100). The magnification was X 400. Results are presented as mean =+ S.EM. ###p < 0.001
compared with NOR group, ***p < 0.001 compared with HFD+OVX group.
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