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Histological and Serological anti-Obesity Effect of Mori Folium
in Obesity Induced SD Rat by High Fat Diet

Jee-sook Lee, Hyun-in Noh, Da-rae Yoon, Seo-ra Yi, Jae-hwan Lew*

Dept. of Oriental Internal Medicine, College of Oriental Medicine, Kyung-Hee University
*East-west medicine department, Graduate school of east-west medical science, Kyung-Hee University

ABSTRACT

Objectives : Mori Folium is used for hyperlipidemia or diabetes. The study was designed to test the anti-obesity effect of
Mori Folium on body weight, hepatic fat accumulation and serum lipid level.

Methods : The extract from Mori Folium was made by the pharmacy department of Kyung-hee oriental medical hospital.
Normal diet, high-fat diet, 30% reduced diet and Mori Folium groups were set. The normal group was administered normal rat
food, but the other three groups were administered high fat food. We measured body weight once a week. After 3 weeks
experiment, hepatic lipid accumulations were measured. Also we compared serum lipid levels among the 4 groups after 3 weeks.

Results : Mori Folium had no effect on body weight, but the 30% reduced diet had an inhibitory effect on body weight
gain. Mori Folium had more inhibitory effect on hepatic fat accumulation than a 30% reduced diet. Mori Folium also has more
inhibitory effect on serum triglyceride than 30% reduced diet.

Conclusions : Mori Folium has anti-obesity effect on hepatic lipid accumulaion and serum triglyceride level in high fat diet
induced rats.

Key words © Mori Folium, high-fat diet, body weight, hepatic lipid accumulation, triglyceride.
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1. IH =3
) % A
Ago A A3 F3E(Mori Folium) S #4534
(ZFt © Moraceae)oll 43 T w59l S5 Morus
alba Linne®| o2 7As|dsty 73ojssl s
oﬂﬂW T3k AHE-EkA T
2) AA 9 Az
ZRE 500 g& FHIA7IE 2™ S78 Flask
o Wi 274 5000 mlE 713 & A3} AbelA] 2
AlZE 308 FE3H. A3 F At A SR
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=& 7 29 107 A& stamless steel cage°ﬂ 7

Fatel AR Aolg B A4 TFSA,

g 17749 A7)l B8
o normal diet(d®t # AFE, Research Diets)E
AFANFRLH, I o 357 Ad7| el = A4
o9t normal dietZ A #1713, YA 3ol =
high fat diet(The original high fat diets, Research
Diets, #D12492, 60 kcal% fat)E A H A At

High fat diet® A3 Aele] #42 d53 2
H(Table 1, 2). Normal dietell M= fate] &rako]
4.75%¢91 ¥, High fat dietell M+ 34.9%¢]ch

Table 1. The Components of Normal Diet.

Ingredient Proportion (%)
Moisture 11.03
Protein 20.89
Fat 4.75
Fiber 5.77
Ash 6.04
Calcium 1.24
Phosphorus 0.55
etc. 49.73
Total amount 100
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Table 2. The Components of High Fat Diet.

Ingredient Proportion (%)
Protein 26.2
Carbohydrate 26.3
Fat 349
etc. 12.6
Total amount 100
Casein, 80 Mesh 25.85
L-Cystine 0.39
Maltodextrin 10 16.15
Sucrose 8.89
Cellulose, BW200 6.46
Soybean Oil 3.23
Lard 31.66
Mineral Mix S10026 1.29
DiCalcium Phosphate 1.68
Calcium Carbonate 0.71
Potassium Citrate, 1 H»0 2.13
Vitamin Mix V10001 1.29
Choline Bitartrate 0.26
FD &C Blue Dye#1 0.01
Total amount 100

2 %
D AYE A
Age 379

471 SD Rat 1078 & AL
o) 2 (Control group). 30% &
A1Z(RD group), A9 FAL(MF group)_.i =
Fol Ayt AAAFE A U #

F7F 60 keal% fat®] aA Mol & F 5}04 H]?}

(Normal group),

< FEAFE G T2 Y 13] $Y3 Al
Zvel A4 FEEE # AEZ dr|ste] kewd 500
mge 274 10 ce/kgell 3)|A st AT Eo3]
J, EE FAA Ue Xé*c}%ﬁr Hz2Z, 30%
AR FHFE 2L 4o 10 co/kg AT
Foi 3ot

2) AF 34

A 15 4%7]7}"] ’7"&



A7 F 2R3 pAElgE g4 60~100%
alcohol® x40 2 1A AZEAZ] & xylene
s FHAR sl mEtd B5& Az Az}
H B2 microtomes ©]43te 3~4 ime F
2 AHE e & e 9 g s AA

S hematoxyline®} eosin duF FAL AlA 3o
ﬂﬂ?ﬂ”]ﬁﬂr AFE ARV 2 2GS E

A" Auke] WA v&g dA 9 Al F

°§(100 Wl &, 400 ¥l &) sHsich

4) dA° A3ty BN

i)t 22 & 7 7o AY 5ES ether vl
shol] AlAAALsl] AL AFHsHH. AE
EDTA Az2l® FHel o} 3,000 rpmellA 158 7t

"‘5'*?43}04 SRR s

5) EAAg

A= JFEFAAE TAEKE 157
EA Al zte]lE R7|$8] SPSS(version 12.0k:
SPSS InC. Chicago, Illinois, USA)ZS o] &3}e] A
T AARE & A AFAAE BHEA 4okem
2 ¥4 7AA el Kruskal Wallis testZ Al 8}ed
oA B Z A3kl 1, pghol 0.05m]9kel A%

10

Table 3. Body Weight of Each Experimental Group.

0/A1% - B2l - 2rief - 02} - FH 2

oS JdAsG Y GRS Tukey's HSDE

Al kgl

of Fooh A Az A
Fol £ 8k (0. 05
7ke] Alo] % 30% A
A 9] 8H(£0.01)

Alo] 2 A —Er°4—f°1
9lsicH(Table 3, Fig. 1).
Ag Alzb Al A

PV

—erJr ]ﬂﬁ}c’%
A F 1vt
317} 3FA

A A

rﬁ

HJ =
L

dz »}E} o 3%

Wsted 27
o %l ot 44
9% A% Wt

l‘-.~§:_,_.

< 71FeR, AF £
A=A °i Ur“/}‘ﬂ‘”‘:} 3F 5 iﬂ 7+ A

=5 guke
0% AAE 13965% "W —r‘”]ﬂ‘ 14642%351‘;}
[¢)

Aol Z3 Y Flzel A e e
N wolr} 43, 3 5 TAR el b

Initial (g) 1 week (g) 2 weeks (g) 3 weeks (g)

Normal 198.0£6.67 328.3+13.77 350.1+20.23 369.8£22.91
Control 199.2+£4.18 346.5+17.80 375.6+22.47 403.9+25.87
RD 176.249.17* 298.3+26.74° 331.9+35.66 345.9+49.55
MF 199.6£5.97 351.5+27.26 377.2+30.69 404.9£39.83

Each value represents the meantS.D. * Significantly different from the control group(zX0.05).

* Extremely significantly

different from the control group(z€0.001). Body weight of RD group at baseline was significantly different from control
group. After 3 weeks, Body weight of RD group is extremely significantly different from control group. The significant
differences with control were statistically calculated by Tukey's HSD. RD: The group administered with 30% Reduced

Diet, MF: The group administered with Mori Folium.
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Fig. 1. Body weight of each group at the start
and the end of the experient.

The results are expressed as mean=S.D(%) (n=10).
The significant differences with control were
statistically calculated by Tukey's HSD in Kruskal
Wallis. *X0.05, **1X0.01
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A9l oo A FEIF FAEHT o2 la
ZHE dlo] FH oz e 9E Ao HAFHYY
o} 30% AT AL A vES V)= o
Z7Ro 22 gelz A2E 0 (Fig. 2, Fig. 3).

Normal Control

Fig. 2. Fat droplet in hepatic lobules of rat in
each group(x100).

Liver sections were stained with hematoxylin
and eosin. Magnification x100. (Normal: Normal
group shows no fat accumulation, Control:
Control group shows moderate fat accumulation
in hepatic lobules, 30% RD: The group
administered with 30% Reduced Diet, RD group
shows moderate to mild fat accumulation in
hepatic lobules, MF: The group administered
with Mori Folium, MF group shows mild fat
accumulation in hepatic lobules).

Normal

Fig. 3. Fat droplet in hepatic lobules of rat in
each group(x400).
Liver sections were stained with hematoxylin
and eosin. Magnification x400. (The size of

adipocytes in control groups is bigger than that
of RD and MF group.)



3. KIELHA} 3t
1) X = triglyceride 3
IAWA ovkE Foidt £ dubAelE, 30%
AAE G FodFel vla] b =2 triglyceride
= vepidh AAT 162.2444.02 mg/dL, W=
T 324.8£156.68 meg/dL, 30% AT 184.33£47.70
mg/dL, A9 FoIT 148756440 mg/dLo2, I
A A o] 2 dubA o] 30% ALl w3
triglyceride %19 #23H(X0.05) 718 Bge
o, A o2 A o] Fel| vlE A

FI8(0.001) 74 Z BAoH(Fig. 4, Table 4).

Table 4. Serum Triglyceride Level of Each Group.

0/A1% - B2l - 2rief - 02} - FH 2

Triglyceride (mg/dl)
g

. ” } »«T}k
G L
Normal Control RD MF
Fig. 4. Serum triglyceride level of the normal group,

RD group, and the MF group after 3 weeks
was decreased compared to control group.

The results are expressed as mean+S.D (mg/dL)
(n=10). The significant differences with the control
group were calculated by Tukey's HSD. RD:
The group administered with 30% Reduced Diet.
MF: The group administered with Mori Folium.
*pX0.05, **p<0.001

Normal

Control RD MF

Triglyceride (mg/dL) 162.2+44.02°

324.8+156.68"

184.33+47.70° 148.75+64.40°

The results are expressed as meantS.D and are verified by ANOVA followed by Tukey's HSD. RD: The group
administered with 30% Reduced Diet. MF: The group administered with Mori Folium.

2) A Z total cholesterol 3%

83 & total cholesterol> AAE 97.3t13.38
mg/dL, WEZ 96.4+13.18 mg/dL, 30% A+
81.78+10.12 mg/dL, A FeI+* 91.75+12.77 mg/dL
o2, AAL 9 A Tl LA izl v]F}ed]

FA7}F A AFE Boy 47 BF H9A

3) @4 = LDL cholesterol 3%

83 % LDL cholesterol> AAME 10.3+4.27
mg/dL, W27 12.2£7.11 mg/dL, 30% 222 12.33
+2.92 mg/dL, A% F 1353.93 mg/dLLZ, 4
T 25 5940 §A e

4) ¥4 & HDL cholesterol &z

83 % HDL cholesterol> AA- 78.1+10.93
mg/dL, W& 69.30£11.90 mg/dL, 30% A+
67.33+7.43 mg/dL, A% FoIF 78.88+12.80 mg/dL

ebstet

5 84 F total lipid ¥

YA Z total lipide AA 473.8+41.75 mg/dL,
27 588.7+266.27 mg/dL, 30% BA- 421.67+
120.95 mg/dL, A Fol+ 463.38+107.77 mg/dLL
2, QAT AT E A TN d Tl
vgte] pA| 7} ZpAd AdgE BYlov 47 BF
Fo)Ad el A Jehgoh

6) &4 % phospholipid ¥

g2 % phospholipide AHAME  159.60+15.06
mg/dL, W27 1705£23.14 mg/dL, 30% ZHA|+
146.6715.22 mg/dL, A9 FoL 154.88+23.86
mg/dLeZ, AAF 9 A4 FoiTelA dizTol

Hlstel A7} e AR wY o 4T BF
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4) creatinine
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$ A ABE WET A5 N5
A Age] Gelo] Dok, Arfele] ToiA A4
9 B AEH DA AR $0E 4 9
A LA B o gel AFAFH, 1 A3
2 g A A7 2ok FA el

A ZAAF A triglyceride 3HEFE RS 162.2+44.02
mg/dL, 2T 324.8+156.68 mg/dL, 30% BAT
184.33+47.70 mg/dL, A% FoI<- 148.75+64.40 mg/dL
o7, A o] F2 dubA o] 3} 30% A el

HI3 triglyceride 219 -2l &H(p{0.00) F718 K
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Hqom, 4 2 A o] o HlF A
SHA ‘n‘-/]?"]' (X0.01) #A2E HHTH(Fig. 4). o=}
A A triglyceride $7F A &3} 9leH,
Aol ARl 237} e AR & 4 9tk

vkl M= d 3 Z]Za } 7+z2)2] lipogenic
enzymes®] B %7} & 7oz &% lipogenic
enzymes?] BAlo] Fom 7& |2 A|ukARe] YA
o] F7FH L o] E <l zhell A FAIA|HE &4
o] doju} FHoz FuEE FAAWY F=7}
EolAlely HyEQe,

A ooz I MAe] Az FES

fitiet AFolvh. BRfUmEL, HMEE, HIFHEE =

Im.u
_l

2
HJ

55 A el fffeg sl Eifsls &%
o] Qlo] ZtzAe AMpAAE AT ZHelA
FA = triglycerided] 3 S UFE o=

Ats Ed

A total cholesterol, HDL cholesterol, LDL
cholesterol, total lipid, phospholipid &2 A4}
Ao oFE FofFo] fo3t fo]E HERA]
okolty  T#v}  total cholesterol, total lipid,
phospholipid 4=2]+= A HFA] o] Fel ®]a) 30% A
AT 2 AR FoTelA A AIgE 2o
HDL cholesterol 43| A|"}A] o] Zol| u]s) A
3 BodZolA 2718 AS Bl E Al
o] &L fo Wi} vehtA| dokd A
3T B 717 FY WEo|qdd AAZR o
A AG 7|7 AFste] 1 &3] gt A
&4 A77F 8sidy s,

ol ie] ARZE £ uf, I o] F= H|RE SD
Rat AgelM &4 AA F triglyceride®] 7}
A Ze A FodZol 30% ZAFol Bls) $A
s}, =3 Total cholesterol, HDL cholesterol,
LDL cholesterol, total lipid. phospholipidell ®]*]+&=
ofeke F7Hg A7t 28d Aer Atg Y
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P w3 Bl R AT B od
23} galent Aol A felai AF 2}
o 2348 chehdeh 2 249 Ak 320 A

SF S DR ES R s
vepliglom ol 30% EAFlMRE FEEH
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