AT LT A 82519 3), 2002 Korean Journal of Oriental Medicine Vol. § No.2 2002 /75

JAX|YA0IE HF[B mouset|Mel REXEZS| EroiQke Het

Abstract




76/ AT - AN - ASA - A

I.ME

Mae shape) oux) 43 i auR) aulAse
0% AT Bitgoz A s Ao %
453 o2 3] 1YY, TAYF, AW 574,
e § A3 Y 28 VT 4 e e
A HTH(1,23). §AGFo] F7hke Aozt 4
o) A% slo] B4 24, FAg e 7,
E3 AFB7o] SR AFo| BiA L 19
% A4ES 9 TYL 5 W 2 R £ T 40
53 Qe olelg ke 2% AUE ol Aol

D3
o OF
_°.
_E
uf
[0
ol
=
H
ax
i
o?a

EfolaL, A %259
ol wet gekaiAl LRt ok A
HEE 37 F 72 E58a Atk AAE 9y
HITEA S 548 2 AAEA] Rl S5%o] AL 4
T AT 71550 glon, Bl RS Tl
ofsto] Hgo] et Z$-§ vlwtez ER3GTHA).
W2Ae HAS YL triglyceride )= 443}
I oA FA S BEshE AU ER 74
o] itk AHAE Yol s H X 9A E(preadipocyte)
Felel e SEHA Frivh APA TR ¢d3 23
9 AR ZA T = A E Eo] A e
AA7E gol #AHNE 2 F 31l FABP(fatty
acid binding protein)o]=, FABP ¢} promotor % <]
C/EBPa(CCAAT/enhancer protein-a) 2}
PPARY(Peroxisome proliferator-activated receptor ¥)
o] F 7HA] F2.3 Ak3lel A{adipogenesis factor)7}
ZHg-git}. o]E o]9]o] FAS(fatty acid synthetase)<}
Leptin Fo] &eiA ok A4t Al d(fatty acid
binding protein)-> Okner(5)$} Mishkin 5(38)ol] 23}
200 Aol Aoz A on, AXUolA f&
ALY E, olF 2 A ?ﬂroﬁ}‘ﬂ /‘ﬂiTﬂH 2
AR FE 2Ad A3t Ao H 3L JITHT)
Glaz 5®)¢ ARt 1559 B8 94 4

oV N AT A% 1, A, 2%, AEA 59

_ZiL

J

binding

AR o) & A3 8 mouseo] A9} F- AT BEH G W)

FABP7} 571819t} Peroxisom proliferatorE 2] 7F=
Z 3= A F8AE T3t PPARso|E} d11, g,
8, v&] Al 2771 9t} PPARY:E A 2 retinoid
X receptor®} A3l & adipogenesisol] BHEE Az}
0y 2™ 93 = Aow gHA Jut
(9-12). # A AEZS] £3}740) PPARVE] 2]

o] F7ko] Sl Ao] WAL, 3ol gle i
o}A| o] PPARYS W& 7IH AfrolllEE AWA T
2 R35e Aoz HuHti13). CREB(cAMP

adipogenesis &

¢

response element binding protein)-S
o+¢] signal transductiondl] #o3l= Y transcription
factor 2, p389l 2J3 &Al3}= ™ adipogenesisol] #
e oel 4489 ANE 2AAAKIS).
leptin> A|Hr22 oA W= ditzd 242 A4
aHol] 2hg-3tm, oA &u] F7keE SA4E AHH o
A g2 FeH16).

B doMe Ao dEdFE &) Sse 1
gto g Qs Az A A B el Wzt Vet
AR &5 Zolla, oY WYY a8
?‘] BEH% o5 FAAE H 3528& Bt
A ek HA olg FAATLES Zolllr] Hato
mouse C57/BL69] 1A 0)2 HFAA <197l
HITE f2g s, o]& AEA A wawWstt o
U F-AAES microarray assay WS o] &3}

grohfazt skt

rlr

_r.,
1

I. Xz X ¥
1. 72 43

C57/L6 mouse 2055 1579 A37|7F 3 A3
*‘Als}ﬁit} AYEEL P AF 19.1£0.17g, 454
o] #7(C57/BL6, NFAPEZAENE ]88ttt 1
F7) A 3 3 29 1001 5 Ale Fow T

% mlo



B

3310 8 P =87 8/2(5H9 ), 2002

ato] Ztzh AgAolst nA Aol E T A AR
t} o)5 AFEEL tAlcaged] SutR 8381 uj
d ARA AR E St oH, A AFL
22T E FABIG e, &3 A8 ole AfRe] 9
EE Atk

ARl AINIIGN skl ol Azl

E\(Tablel) *—101” AR €% F Aoz id

117% % 4% % Flgom, oA ol#e Ao g

—rEi 59.8%9 AL ATE 19k AF 77k F A
FEY AT WFSAst

AYEZS og2g AAnAAT7 & AR 7}
7} 9] apA HEz A (subcutaneous adipose tissue), -11%F
Az 2] (epididymal adipose tissue), 2143 E-uta}

O

Z(retro-peritoneal adipose tissue)2] A 9]
A 183 A HEate] FAE JF 3
A% H¥AZ FRNA F52 93 A

m
¢
>

r
il

5

¥ oo BN

Korean Journal of Oriental Medicine Vol. § No. 2 2002 /77

3. UM ¥ BE NESE 24

49 FRYA 774 HE gl srael el
AR F QUEAT F Qo RS ARE 83
o 9% AAFEE BAHGG RE BYARE Y
AA7AA 10 T8 ALFIAN BB B B
datlBa) AR, FUAPL GFL LAl
A AR BAE 7128 ol gasrt

4. Total RNA &2|

Total RNA ¥2]3= Triazol Reagent(Gibco BRL,
Gaithersburg, MD)& Al£-3}¢] guanidinium-thiocyanate
Wor yuaRD, BA Fun A4EAS AA8L
oA 9 ¢t ok, 1mle] Trizol &S F-7hatal
200ul9] chloroform& #7lete} 43 42 g £
AR glodth AbZdle] 53] phenol:chloroformS-
Robsta Qi & AZHel 0.6 vl9] isopropanol
3 0.1 92l 3M sodium acetateZ §-7}5te] RNAE
AN A

Table 1. Composition of basal and experimental diet

control diet High Fat Diet

(%) (%)
Casein 16 15
Sucrose 10 10
Corn starch 59 3t
Lard (80% contained) 37
Corn oil 5
Cellulose 5 2

Vitamin mix
Mineral mix

Choline bitartarate
DL-Methionine
Energy (Kcal/100g)
Energy from fat (%)

—_—
[—

3.5 3.5
0.2 0.2
0.3 0.3
385 557
117 59.7
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Fig. 1. Growth curve of mouse during 7 weeks. ll and @ show mouse that fed high fat diet and control

diet, respectively
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Table 2. Weight of liver, spleen and WAT from control and high fat diet fed mice

0 = : Retro-peritoneal Epididymal adipose

A%e) liver adipose tissue tissue spleen
control 27.18+2.47 1.17£0.16 0.30+0.10 1.05£0.30 0.07+0.01
high fat 31.54+£2.47* 1.21£0.11 0.52£0.06% 0.09+0.38* 0.08+0.01

* Values with different superscripts are significantly different at p<0.05

Table 3. Serum total cholesterol, triglyceride and free fatty acid concentrations of the mice fed

experimental diets

TC(mg/dL) TG(mg/dL) Free FA(mg/dL)
Control 137.83+21.80 73.56+10.03 984.53+110.33
high fat 157.03+29.74* 77.68+£19.19 1014.33+298.01

* TC: total cholesterol, TG: Triglyceride, Free FA, free fatty acid
* Values with different superscripts are significantly different at p<0.05
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Fig. 2. Different expression of genes that are specific expressed from adipose tissue. Total RNAs were
isolated from epididymal adipose tissue of control and high fat diet fed mice. These result were obtained
by RT-PCR using specific primer. A)-E) was aP2, PPAR72, CREB1, Leptin, Fas gene, respectively.
F) was GAPDH gene that was used by internal control. lane1: control, lane 2: high fat
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Fig. 3. Result of microarray from epidydimal adipo tissue of control and high fat diet feeding A) Image
ot microarray result. B) Correlations between the total gene expression results of DNA chips
obtained from epididymal adipose tissue which fed high fat diet compared with the normal control

group
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Table 4. Genes that were expressed half down from epididymal adipose tissue which fed high fat diet
compared with the normal control group

Gene expression ratio
ribosomal protein L26 ' 0.50
ribosomal protein S17 0.50
sorting nexin 2 0.50
hemopexin 0.49
ribosomal protein L27a 0.49
selected mouse cDNA on the X 0.49
transgelin 3 0.49
signal recognition particle 14 kDa (homologous Alu RNA binding protein) 0.49
transformation related protein 63 ; 0.49
guanine nucleotide binding protein (G protein), gamma 5 0.48
complement component 4 binding protein 0.48
ATPase, Cat+ transporting, cardiac muscle, fast twitch 1 0.48
integral membrane protein 2B 0.47
contactin 1 047
GTP cyclohydrolase 1 0.46
nucleoredoxin ' 0.45
ribosomal protein, large, P1 ' 0.45
proteasome (prosome, macropain) subunit, beta type 4 0.44
stromal cell derived factor 2 043
glutamine synthetase 0.40
thymosin, beta 4, X chromosome o039
neuronal differentiation related protein 0.39
proteosome (prosome, macropain) subunit 0.39
ribosomal protein S26 0.39

Table 5. Genes that were expressed twice over from epididymal adipose tissue which fed high fat diet
compared with the normal control group

Gene expression ratio

high mobility group box 3 452
leptin receptor 4.07
mitochondrial ribosomal protein S17 3.22
Mus musculus Hec8 mRNA, complete cds 2.65
signal transducer and activator of transcription interacting protein 1 243
glucosidase 1 2.34
histocompatibility 2, D region 2.30
adipose differentiation related protein 2.23
sialyltransferase 8 (alpha-2, 8-sialytransferase) C 2.21
phosphoserine/threonine/tyrosine interaction protein 2.16
histocompatibility 2, class II antigen E beta 2.07
adducin 3 (gamma) 2.05
protein phosphatase 1A, magnesium dependent, alpha isoform 2.02
Son cell proliferation protein 2.00
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Table 6. Expression ratio of genes which function are known to lipid metabolism and adipogenesis

Gene expression ratio

platelet-activating factor acetylhydrolase, isoform 1b, alphal subunit 0.74

phospholipase C, beta 3 0.83

dolichyl-phosphatealpha-N-acetylglucosaminephosphotransferase 2 0.86

lipin 1 0.87

apolipoprotein A-I 0.89

lipoprotein lipase 0.93

peroxisome proliferator activated receptor alpha 0.94

apolipoprotein C-II 0.95

apolipoprotein E 0.97

membrane-bound transcription factor protease, site 1 0.97

lecithin cholesterol acyltransferase 1.0§

otoconin 90 1.09

sterol regulatory element binding factor 1 1.17

apolipoprotein C-1 1.26

lipase, hepatic 1.41

phospholipid transfer protein 1.44

apolipoprotein A-IV 1.48

peroxiredoxin 5 1.58

long chain fatty acyl elongase 0.74

peroxisomal trans-2-enoyl-CoA reductase 0.74

elongation of very long chain fatty acids 0.84

stearoyl-Coenzyme A desaturase 1 1.07

stearoyl-Coenzyme A desaturase 2 1.11

acetyl-Coenzyme A acyltransferase 1.47

elongation of very long chain fatty acids 2.09
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