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[Abstract]

The Effects of Pharmacopuncture(Eugenia caryophyllata Tuuns.) on
the High Fat Diet—induced Obese ICR Mice

Sung Jin Kim1, Hyun Jong Lee1, Bong Hyo Lee1, Yun Kyu Lee1, Seong Chul Lim1,
Tae Young Jung2 and Jae Soo Kim'"*

1Department of Acupuncture & Moxibustion, Meridian & Acupoint, Colleage of
Oriental Medicine, Daegu Hanny University
ZJe—Han Oriental Medical Academy

Objectives : The purpose on this study is to show the anti—obesity effect of Eugenia
caryophyllata Tvuns. pharmacopuncture in mice fed a high fat diet,

Methods : Male ICR mice were divided into three groups, which were fed a normal AIN diet(N),
a high fat diet(CT), a high fat diet and injected with 50 mg/kg of Eugenia caryophyllata Tuw.
pharmacopuncture(EC) for 8 weeks,

Results : 1. The levels of body weight gains were significantly increased in CT compared with N
and decreased in EC compared with CT,

2. The levels of absolute liver weight and adipose—tissue weight were significantly decreased
in EC compared with CT. The levels of relative adipose—tissue weight were significantly
decreased in EC compared with CT,

3. The levels of total cholesterol(TG), triglycerid(TC), high density lipoprotein(HDL) cholesterol
and low density lipoprotein(LDL) cholesterol were significantly increased in CT compared with
N and decreased in EC compared with CT. The levels of HDL/LDL ratio were shown there were
no significant differences in all groups.

4, The levels of adiponectin in serum were remarkably decreased in CT compared with N and

Key words : significantly increased in EC compared with CT.

Eugenia caryophyllata 5. The levels of measuring adipocyte number in adipose tissue was significantly decreased in
Thune. CT compared with N and increased in EC compared with CT.

Pharmacupuncture; Conclusions : These results suggest that Eugenia Caryophyllata Tuunes. has an anti—obesity effect

Obesity in mice and that the effect is mediated by inhibition of fat gain.
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Table 1. Composition of the Experimental Diets

. AIN-93G HFD 45 % diet
Formulation
am(%) kcal(%) gm(%) kecal(%)
Protein 20 20 24 20
Carbohydrate 64 64 41 35
Fat 7 16 24 45
kcal/kg 4,000 4776
Ingredient g kcal g kcal

Casein(from milk) 200 800 200 800

Corn starch 397486 1,590 155036 620

Sucrose 100 400 50 200
Dextrose 132 528 132 528
Cellulose 50 0 50 0
Soybean oil 70 630 25 225
Lard 0 0 175 1,575
Mineral mixture 35 0 35 0
Vitamin mixture 10 40 10 40
TBHQ 0.014 0 0.014 0
L—cystine 3 12 3 12
Choline bitartrate 2.5 0 2.5 0
Total 1,000 4,000 837.6 4,000

X
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Dresden, Germany)< G413t ASFeHLA7](METROLAB
1600R, USA)S o]&3lo] ZA4stgct
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< 5 5ue] I AHOR AAGH F xylened 0|83t
o] getdL AASEL, 100, 95, 90, 80, 70 % alcohol =
24=3}8t & Hematoxylin & Eosin(H&E) A& 3+ & o}
Al & AA Canada balsam© =2 F-9]stal Fa-&n|7
(Olympus optical microscope BX51, Japan) 22 2l5}
ik

6. Enzyme—linked immunosorbent
assay(ELISA) assay

Alg 52 ELISA KIT(FZEE]0], )5 FYste]
AS 2485k 229 adiponecting &%
83 Z adiponectin®] WA SHUHS Agst
A gHo R XS dHEY7IZ o83t &
o}, Eeld @32 95-8doR 1 95 3410 4
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samplesr AAPsto] F &S 100 M2 W50l £of, 1
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agenti= AMg517] Aol 37 °CollA 30& F3t 7HEgi

Adiponectin®] standard thZ A4S $Jsl| 4,000 pg/ml,
2,000 pg/ml, 1,000 pg/ml, 500 pg/ml, 250 pg/ml, 125 pg/ml,
62.5 pg/ml %2 mouse adiponectin standard solutions
2 96 welld] Y=

Control(zero well)2 mouse adiponectin standard
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Yo, vead ReiE @RS AU 2 IHE
HEE 247 1 wellof 100 44 d=th £34 platedll=
seal 2 HZ Gl 37 °CollA] 902 5<F vig=Icth

304 ¥ coverE A|ASIAL plated] U&= AAZIT
1 th& secondary antibody?} antibody diluent buffer
£ 1 : 1009 H]E&Z 343t anti-mouse adiponectin
antibody working solutione Z}+ wello]] 0.1 ml ¥al 37 °C
oA 60%7F BT}, 60% % 0,01 M TBS or 0,01 M
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Infinite M200 pro, Austria)@ =43}t

127 A& el RSl HlH A

7. X224 o SAXE
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Fig 1. The effect of body weight for eight
weeks on N, CT and EC

Comparisons between CT and EC were analyzed using

Student's #test(## : p  0.01).

N : normal mice group fed with AIN(American Institute of
Nutrition) diet for 8 weeks.

CT : control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks and
injected with 50 mg/kg of Eugenia caryophyllata Twune.
pharmacopuncture,

Table 2. The Change of Absolute and Rrelative
Liver and Fat Mass Weight in N, CT and EC

Absolute weight Relative weight

Liver Fat mass Liver  Fat mass
Measure g g % %
N 1.4£01 04101  4.3%t03 12+02
CT  15+01° 07+02° 41+04 18+04
EC  1.4%01" 05202 4403 1.5+06"

Comparisons between N and CT were analyzed using
Student’s ttest(* : p { 0.05; ** : p { 0.01).

Comparisons between CT and EC were analyzed using
Student’s ttest(# : p { 0.05; ## : p { 0.01).

N : normal mice group fed with AIN diet for 8 weeks,

CT : control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyllata
Twune. pharmacopuncture,

o 7ke] Ad) S A% dy}, gRICDo] AT
(Nl Hlsl 794 A F7FsEEL(: @ p<0.05), AL
(EC) thz=tol| Hlah 524 A 72-8FATH# : p<0.05)
(Table 2).
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3 o QA 718+ 1 pC0.01), AL di=
o Wl ol Al stk 1 p<0.01)(Table 2)

3. B MEISIN 24

1) B3 U TG B2 24

AATEIN)S 135,612.1 ng/ml, JZZHCT)S 189,2+
5.1 ng/ml, AFL(EC)L 14513.9 ng/mlZ Ve o
Z-2 Aol vl o4 Ml S7FsHRAL(x 1 p<0.05)
(Fig, 2), AL ool W) 5214 A B4aeh
(# 1 p<0.05)(Fig, 2),

260 -
200 -
160
100

50 |

Triglyceride Levels in Serum (ng/ml)

N CcT EC

Fig 2. The effect of TG levels in serum on N,
CT and EC

Comparisons between N and CT were analyzed using Student’'s

+test(x : p ( 0.05).

Comparisons between CT and EC were analyzed using Student’s

ttest(# : p ( 0.05).

N : normal mice group fed with AIN diet for 8 weeks,

CT : control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyllata Tuuns,
pharmacopuncture,

2) BE U TC Bz

V(N2 5,142,3 ng/ml, THEHCT)- 62,817,4 ng/ml,
AFT(EC) 40,3%5.8 ng/mlZ BT ti2ae 4
ol vlsl] frold QA S7F1%E G 1 p<0.001) (Fig. 3).
AT tizaol Hsl o4 A sk
p<0,001)(Fig, 3).

3) &3 LH HDL cholesterol SiZHEA

AALN)L 88.2420.4 ng/ml, RZ(CT)L 10,3+
9.7 ng/ml, AFTEC)S 99,615 ng/ml= YEPGTE o
2723 oT'___LOH HIa] f2o)d YA S7FFTH= & p<0.01)

N

80 4
?n i wrkk
60
B0 - i
40 4
a0 4
20 +
10 4

o | i
N cT EC

Serum (ng/ml)

Total Cholesteral Levels in

Fig 3. The effect of total cholesterol levels in
serum on N, CT and EC

Comparisons between N and CT were analyzed using Student's

ttest(x+ 1 p { 0.001).

Comparisons between CT and EC were analyzed using Student’s

ttest(### © p  0,001),

N : normal mice group fed with AIN diet for 8 weeks,

CT : control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyllata Tuns,
pharmacopuncture,

140 -
120 - il #
100 -
80
= 60 A
40
20

HDL Cholesterol Levels in Serum
ng/ml)

N CT EC

Fig 4. The effect of HDL cholesterol levels in

serum on N, CT and EC

Comparisons between N and CT were analyzed using Student's

ttest(** : p ( 0.01), Comparisons between CT and EC were

analyzed using Student’s #test(# : o { 0.05).

N : Normal mice group fed with AIN diet for 8 weeks,

CT : Control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyllata Tuuns,
pharmacopuncture,

(Fig. 4), g2 gi=
# : p<0.05)(Fig. 4).

o Hl3) ol A s

ME

4) &A Ll LDL cholesterol S2HEAM

AAFZ(N)L 36.142.5 ng/ml, ZHCT)L 73,616,
ng/ml, AHHEC)]S 42,245 ng/ml2 YEGTEH =
2 gl el o A STIBHATHE ¢ p( .05)
(Fig. 5). ALtz g 524 A Atk
(## : p<0.01)(Fig. 5).

(o)
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50 - i

L.DL Cholesterol Levels in Serum

N CT EC

Fig 5. The effect of LDL cholesterol levels in
serum on AN, CT and EC

Comparisons between N and CT were analyzed using Student’s

ttest(x : p  0.05). Comparisons between CT and EC were

analyzed using Student’s #test(## : p ¢ 0.05).

N : normal mice group fed with AIN diet for 8 weeks,

CT : control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyliata Tuuns.
pharmacopuncture,

5) &€& L HDL/LDL ratio £

AAZN)L 21402, YRHCDL 2404, AFLE
EC)& 2.310,22 vehdth A tztol vls) 15 %
S7FtRoM, Al 7 Atolel 524 Sl bl sl

—~

4. ELISA assay

EA U] adiponectin $HF EX0 A HAL(N)E 3.2+
2.5 pg/ml, HRF(CT)S 2,611 pg/ml, AHHEC)S
8.0£0,8 pg/ml2 UERgT] 141 2 Aol vl A

10 4 i

2 ] -
o]

N CT EC

Adiponectin Levels in Serum (pg/ml)

Fig 6. The effect of adiponectin levels in

serum on N, CT and EC

Comparisons between CT and EC were analyzed using

Student's ttest(### : p { 0.001).

N : Normal mice group fed with AIN diet for 8 weeks,

CT : Control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyllata Tuuns,
pharmacopuncture,
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SIOM S 9l Aol glgleh. et AERe x
2ol W3 §24 S Z7HstATks  p<0.001)Fig, 6)

L

Fig 7. The histological analysis in liver and

fat tissue on N, CT and EC

Fixed tissure were made by paraffin block, cut 5 um with

microtome and stained by H&E,

A : the fat tissue of N,

B : the fat tissue of CT,

C : the fat tissue of EC.

D : the liver tissue of N,

E : the liver tissue of CT,

F : the liver tissue of EC,

N : normal mice group fed with AIN diet for 8 weeks,

CT : control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyliata Thns,
pharmacopuncture,

140 -
120
##
<100 1 fald

80 -

60 -

(cells/0.25 mm?)

40 -

The Number of adipocyte in Fat Tissue

N CT EC

Fig 8. The effect of adipocyte number in the

fat tissue on N, CT and EC

Comparisons between N and CT were analyzed using Student’s

t—test(** : p < 0.01). Comparisons between CT and EC were

analyzed using Student’s #test(## : p { 0.01).

N @ normal mice group fed with AIN diet for 8 weeks,

CT : control mice group fed with high fat diet for 8 weeks,

EC : experiment mice group fed with high fat diet for 8 weeks
and injected with 50 mg/kg of Eugenia caryophyllata Tuus,
pharmacopuncture,
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AN ol Bl AFAZ7E AR R ST = Ql3leH,
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(Fig, TA~C).
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#3421 7]A © 2= cAMP(cyclic adenosine monophosphate)
pathway”} 2 &24 212™ phospho— diesterase(PDE)
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< IR0l A A7st At AR} ARl Qlokal Hu
stgon, 0 A& AF U, AWS4 A 5
Bjgk A&l a3} 92 Hustdy, VL shak -
- 2 SRR vintat B ofg A ARES
NAdste © &zt Qlokar Busiglct, A Ad e A
Lim et al”& £% oFgo] Biu|gto] avp} glu 4
gk 2] 5ol fasIthe 2AE ZthaL BaIstglal, Cha
et a2 (15 TPy o] ARG Ao FEI A7}
Qlom Highol| AvtH o2 a7} Qli= A0R Husigich

A =adTHMyrtaceae) ol &3 AR THH
o] 1EE XS AR WAV Hkfuol A AEo2 2 o
AFste] Mgt 32 95 o TRkl e, 21
ZQ AHL cugenol, B-caryophyllene, benzaldehyde

( —

pal

H|

o

kg

do
PR

£

HI

oft dlo rg

=R
=)

acetyl eugenol, humulene¢|1l, B4 AJE.© 2= eygeniin,
casuarictin, 1,3—di—O—galloyl—4,6—(S)—hexahydroxydiphenoyl—
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B —D—glucopyranose and tellimagrandin®| 3121, ©]
2]9]| biflorin and isobiflorin £0] F-&-&o] Qe
i, HiE RS A7t QlojAl MEIESE, Do, £
DIHE, DIERSTE, EERE rand 4] e R
A ARt

Aol tist dd) el AdTRE Lee™ 7t A 222
FdAT FAS B AF B 3191, Dong®o] 3
240 ggre] Ae] BAL BuslT, Lee® 7} Almle}
FakollA Bt gt 4 E4o] AERY § =
o A& P 85E AF3IAH, Leem et al”o] &
WERFE9Y Y Y E43 HF eugenol
F=A9 Fitst 94 FAF S AT Hausiglen,
Kwon®2 Ha £289) 907 57 a4 22 o
574 AWE Bl on, Dong et al’2 Gl
FEE9 A} ANE vl A7SYL, Lee et a2
S g 229 FAEES A7 Easigled,
Yang et al’”& A 3&E9| ilslel Fdawt $H&E
7}, 8H &3 aE A Hasiqi,

e oFA 7] AgFeRRlol| gt IR AsS
A gggrom Aekekzl ol vjnt o anE 2AE
o] 85 B3t 45 B(W/W) 9] Aol e 1A
Atz s FastaA AETo2 BFFerz(50 m
kg)< B Ut AR 16 % A= Zegt
Aol 857t Fasksih

85 A% ¥ ICR moused] AtR HFHHE RARSH A3t
AT} ol oz F/HAT AULL oK gha
SlgoL I8 7 1214 Aol wolx) etk

A7 U Al H3kE S8% 20 27) Al e
2283131 g, 2P 28,4419 g, AT 28612 ¢
o2 3F 7 940l gisle, B4 M HFD AF $&
5 2F A2 g2 35.114.4 g, 22382427 g,
AT 34,523 g 02 AATNA 7oA QA 23S
o}, o]23 Mak= 455 E o4 o] ASTHFig. 1),

T 27 AP Atolof] Ak ARl f-24d¢]
fle AoR Hol ol oRg9| o Aol uEt AlF #
4 B3P e AoR doEn, A AFol iz
o Bl o4 QA adtie= & 5 UAUTHFig. 1).

7t 719 A 229 Ad| FAC} A FAE 4%
2}, Ad) FA A 2t kel Bl 794 A
3718, AdLE dizde Hls) F94d oA ast
%t (Table 2), E3H AW Joj2]e] Ad| FAE S4%
A}, 22 Aol vls 948 Al S7F8tAL, A
-2 2ol vl FoA Al AAskgItTable 2).
A FA E4AT 7 229 A S AT dix

.?.
_(H

o]

_ﬁ
> — g

w of

|
aQ
=

|

Of
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o AR 7] {94 Aol HolA| ggtent, AW d
olg] A FAONA tizx Al vlgh 524 A
7t en, AETE BAdEte 794 Sl Zolrt
Sl tiztoll vl F94 UA HastSiKTable 2).
olgfet Aik= A Fojgjof that St T Aot
A3}, wheba] AR YL HITE fE WxoA b
ShA, RAFAA, Ruseox e ZAE 94
A AT AL wE

Wl $E8 53 TABFE) 19 g Yolwr] 9
3] TG, TC, HDL cholesterol, LDL cholesterol, HDL/
LDL ratio 7319}, 8% W TG Fh& 243 23,
AAFEL 135 642.1 mg/ml, YRZ-E 189,245 2 mg/ml
o2 $o)y 9 Fokeeloi(Fig, 2), ApEe TG o
F 14514 mg/mIO 2 iRl vl o4 A i
stgichFig, 2). @3 W & TC T2 -2 51423
mg/ml, HRTL 62,8+ 7.4 mg/ml, AFFL 40,3+ 5.8
ng/ml2 - Aol Hls) F-o4 A S7kstsich
(Fig. 3). A=< thxtol vl F-o4 A Haskgltt
(Fig. 3)

dA 2 HDL cholesterol $HS A% Ayl AAF
© 88 9+20.4 mg/ml, hRZL 110,349.7 mg/ml, A
T2 99,615 ng/mlZ 2T Aol vls] K94 9l
A 571t tHFig. 4). AP 2ol B3 794 o
A A48 cHFig, 4). & £ LDL cholesterol T2
A% 2y A4S 361125 mg/ml, RIS
73.616.6 mg/ml, AYLL 42,2145 ng/mlZ TRFS
gl Hlsh oA QA F7tekthFig. 5). AT
2ol vl F-o4 Al AA8HATHFig, 5).

w2hA 22 @4 W TG, TC, HDL cholesterol, LDL
cholesterol @70l /=t vls) F-24 A S7He wt
M A¥+9] TG, TC, HDL cholesterol, LDL cholesterol
FE FIA A izl vlel At o= A
o] vt} HHE F ARSES ALAIA LA TS
a3}tk Wtk HDL/LDL ratio= A@FolA tjz
o 813 15 % Z7119on S ks Aole Rsiek
Adiponectin® T8k 7F 2ol A5 HAAS
oliL A|He| ARHE F7HIA AlFE £t Adiponectin
2 H]ghY 7S Aol vlE et A 8%
adiponectin e B4 A}, HAE23.242.5 pg/ml,
2L 2,611 pg/ml, AFTE 8,010,8 pg/mlz 4
o] Bl thxTto] Aoy Fo4 de Aole f
ek 2y Atz vl {943 A STt
SchFig. 6). o2|gt Aat= FaFerzlo] A ARlE &
7THNA AFg AaA7le 2t Se sk A7

met

M o 18 ook




- TEEHO| IX| Alo| R HZH g0 DIX|= F&

2 3l o] vls) gastRont A4 e Aol /A,
Fu] 73S o]43lo] 0,25 mm2 9] WAY ALAE £ AL f22ET 794 A S71st3T

AE AT 2 AT 1041E18.47Y, d2E 5. 228t ZA O 2 I HAT AYA|E - vt

80.1112702 §-24 YA AMZS7} THAstE o H(Fig. 8),
APFL 95116 4712 2ol Hls) 4 A 7t
SFATHFig. 8). WEkA AFFUS =4 Heof g
9 AFAE 27]7F dz2tof B3| AAEES &
Tt ol FIero| AL A FHE AA|
4L APt AREY ol AW A
ot YX|FItHTable 2).

olde] AR FIFRAE o 4 FUse] Hlgt
F= Ao n|X= PPS AHE A3t gIFerde A4l
Ao FF AEFTE NI, FaHoR2E= AW
22)9] 37H8 AAA A S 94 e e
£ VeI glom, 2X|5hA 0 2= THA T WA Z
F7h 2ol vjsf F7etR e B R, AFekdo] A2

o

+
k%0 onl

]_

i Sk
i

3

8% $3) EAR] B BYFS BohiL tep 4
B2 8o 54Y 4 Yk AT} Basihn wu
v, ohge] A FAe] nlAE F1d A7E %
3 4easof divfan Az ek

v.d B

Agpoblo] g BA W Hgk S WA wxs
T oby] Yo, B ATAE AL - 2 - A
& o] 837 kB Sofsiglnt, 1 2Tke v

gl 7t AH2A e Ad) S}, ALY A 5
o 914 A ZH4SACk

3. HAIsIslA X479 TG, TC, HDL cholesterol,
LDL cholesterol & tZgo] AAZ| H]3)] {24
A Z7Hken ARTe el H o
A 748491, HDL/LDL ratio= 9214 = 2}
ol glgitt.

4, & U adiponectin 38 BEXA7 2F2 A4

| 23, th2 Aol Hg £ Al A
I, A dzdin 7o A S7HsHA.

o] AT AR BRI Tk AgrAY
7] el £1HE BolEn], Ao 2L BF g A
29 3RE ALt Hee
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