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Abstract r

The effect of Taeumjowetang and Herba Ephedrae on the
- Obese mRNA and TNF-a mRNA in obesity-induced rats.

Shin Dong-jun - Kim Dal-rae - Kim Sun-hyung

Dept. of Sasang Constituional Medicine, Graduate School of Sangji University

In order to investigate the effect of Tacumjowetang and Herba Ephedrae on obesity-induced rats, after Ta-
eumjowetang and Herba Ephedrae were administered by mouth, and then body-weight, serum triglyceride, toral

cholesterol, Obese mRNA and TNF- ¢ mRNA were measured.

The reselts were as follows ;

1. The body-weight was decresed with the statistical significance in both the
Ephedrae group as compared with the control group.

Taeumjowetang and the Herba

2. The quantitation of serum triglyceride was decresed with the statistical significance in both the Taeumjowetang
and the Herba Ephedrae group as compared with the control group.

3. The toral cholesterol was slightly decresed in both the Taeumjowerang and the Herba Ephedrae group as
compared with the control group, but there was no statistical significance.

4. The manifestation of Obese mRNA and TNF- ¢mRNA in epidymal, retroperitoneal, mesenteric and skeletal
muscle tissues were inhibited in Taeumjowetang and Herba Ephedrae group.

According to the above results, Taeumjowetang and Herba Ephedrae were recognized to be helpful for the

treatment of obesity.
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g E&ITE7) 42 KBAREC 27% 38
o},

HZ 50 £ KBAo| fh BE wA &
o} Zo9] cotal protein, total cholesterol, triglyceride,
phospholipid, LDL-cholesterol 59| T Az} Faj 2w
Eo] oY W e Aoz uehton, &"9
AP e KEEAL ¥F cotal cholesterol, triglyceride
o] vlgo] 4oz wA uEbxt 2, LDL-choles-
terol, VLDL-cholesterol JA] Kfg Ao ol fit BEH
¥t} 2& £X2 89d1 Ytk =28 Fe K
BHEESC) EfRS U ARy A% Y A3,
ARG, AFANELS} F& JAAIH YA cransa-
minase®] AN S Uehdcz gD, £7e KKH
BB BiRol W FE ARl AF, I3 Lipd
g AZFH ALz A, F2HY Trgly-
ceride, total cholesterol 0] ZA3YN ¥A cransa-
minase2] 7RAell A YS Husiget |

Obese geneoll 218 Leptin®] W@ F9of A=
g s duR JBE 2Fo FE =Y
Ato|t}. Leptin® 16,000 MW hydrophilic protein®. 2
A A E(white adipocyre)oll A FulETh. 53] k&9l
Az 27\sizeyE AR AFHAEAA ¥
Hl5=d], o] lipostatic theory$} s 59 oy
A 23 4L &4 9’ o2 4YL 58
E# BRAAM AZF Leping FoA] A hA
7} 21 9ol AFHgo] Folede dT+FA ¢
EEQG. 29 HZ AR vivoy A Hol A In-
sulin, glucocorticoids, cytokines TNF g, Interleukin-1&
obese genes) BEO] 98 o FAse o) By
A2 28U RBEAn viero) Pl A2 Leprin
o] A/ Obese gene W& AF A4c v|{E
‘gefolct

T3 4xF9 fghhEiE ot} Insulin resistance
2doAe] a2 Yo} TNF- @(tumor necrosis fa-
ctor- @) protein®] levelo] A5 5= Zol BusHUt
P s g Ef AQAME sk AT-
TNF @ (adipose tissue tumor necrosis factor- @)7} 34}
ol RnHA ™. Eighy Aolol AP BW #
2Ky F7lshe AT-TNFe o 4% FH4718e @
T v} gloy, BT Insulin resistance genetic
model o)A 2] AT-TNF ¢ activicy Z7}0] @5 Bie

Bl Al o8 Uehd o] RIIAT
HZ EMe] XNEUAZ AT-INFa proeein 44
BE 2dE YAk dFE0] IYPH2 A3,

Obese gene W&o 21§ Leptin®] A4l digt AT

T A olFojA1 A%
oldl FE= AKBA KEEREHBH MiHol EHR

F2 gl vlxe 9% A& & "ot Ao

I Ao uigk Alg 2 fdd ARy A3, 8%

triglyceride, toral cholesterol, Obese mRNA ¥ TNF- a

mRNAd vlXE 9L 4PHoR FAsA HE

# Ae ATE A7 Buse vlo|o

0. AxME U Hix

1. Xty X

1) B

33 d g BFA 80g2] Sprague-DawleyH| rac-g
AxAgo 2Ry 7Yt 15U Ax $2¥g7]
(BAZIA MJ-721cs, Bl M HIAZ 5 AzxE
AEE FES 28 ¥4 A

2) iPF B

Table |. Diet composition

Food intake(16g/day)

Ingredients control High-Fat
(50 Kcal) (80 Kcal)
Casein 20.00 20.00
corn starch 35.25 30.20
Sucrose 11.75 10.00
Lard 417 25.00
Com oil 0.83 5.00
Mineral mixture 3.50 3.50
Vitamin mixture 1.00 1.00
Cellurose powder 23.20 5.00
DL-methionine 0.30 0.30
3) B4

e Uik AFAA PYstel FHg Fo AL
ST @wHe FAY LS THBRHERI,)
71Z0l 289 14 2FUEe g3t po
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Table 1. Prescription of Taesumjowetang

Herbal name Scientific name Amount(g)
FHLC Semen Coicis 11.25
% Castaca Mollisima 11.25
BET Semen Raphani 7.5
A% Fructus Schizandrae 3.75
ML Radix Ophiopofonis 3.75
LB Rhizoma Acori Graminei 3.75
& Radix Paltycodi 3.75
B X Herba Ephedrae 3.75

Total amount 48.75

(1) WE2 50g2 AME ArZsict

2. K%

1) #ogo|

A AT 100 BF9] KKBABH 487583
BiR 50gE& 3000mle] S EegtrAd =HF
1700miz} g7 ol 3A12F F BT F 879
AZE AFHAIY F o]& FE 3 7I(Yamato, Japan)
M F&HAt 1 F FHAAZ7)(YA] Engineering,
Co., )0llA 40TE 72412 Fob SAF AZA
A 428 E5E 1201%)9] 7125 A

2) SF WOt Wit R

AT B8R S0keal control ALRE $83] Ho)
I, R L 315 80kcal EMEIRKTable )5 F8
8 23 &4 67T AHANAL HEFLE dz2T
3 2ol 3% 80kcal HITHAIE S} 27 AT A
A 60kgel 5Y TN Ae FE 7IFELE FHY 74
2 37 FoZs Alstd @ ol 20044 7
TFEAHAS

3) MEE
2} 4 -&{LIBROR EB-220HU, Shinmadzu, Japan)E

23590

4) 4T 487 MR

65" Zt Group® rat& Dimethyl eter2 ZAJA|H
Hog Ar}. H D ¥KEpidymal cissue), F-E THRetro-
periconeal tissue), 7F2HMesenteric tissue), =-3%F 3]
(Skeletal muscle) T 47}%]9] Z2|& A9}

5) £{tPn ¥E

8% W9 Triglyceride, Total choresterol®] &
Enzymatricend point method$} L- @ -glycerophosphate
oxidase methodol] 2%+ Cleantech TG-S(OFFASP kit
2 AFEYSAS. vHgE A &S Hitachi U-2000
spectrophotometer (Hitachi, Japan) AFE A2 z}
Group®] 7t T4 B A% LAshAch

6) RNA isolation

BiopsyS ¥ ¥ z} 228 10mg# Elppendolf tube
o] @o} 1nf catrimox-14 WO} EFA|A At
Akt BHAl 7 BAEE 1500pmol] A 52 ¥4
velsis 4348 AAST WASe| DEPCH
A5 1nes Frkstd EF F 12000pmol A 28
2 Q4SO HAE 2ANTIU ARES
Ganidinium®} 2.2 | FZ3l3, 150¢¢ Ganidinium £
4(4M guanidinium isothiocyanate, 0.2M sodium ace-
tate, pHHE FH71std 44L& o8 15048 phenol/
chloroform/iscamyl alcohol (25:24:1)% A7}shir &
do 2 gHEUTt

12000rpm, 2-523 YA &S S 45 & &
wbed] A4 FF2] isopropylalcohol- S A71E|A -20T
Al A 3087t downAlZl F 12000epmol A 1057 &
ARt JAEES cold 70% ethanol &40 2
washing & £ XZFAZ 3t RNase free water2 =
At

7) RT-PCR(mRNA selected RT-PCR kit)

mRNA selected RT-PCR kit(Takara)S ARR-3}<]
One-step RT-PCRE 314}

HA RT-PCR mixwured A Xt AP ARZF
primer§-& Ilvjutoj R Hol X 33t

8) Thermocycier condition

Riverse transcription 3] 9] Z#H& 50Tol|A 30&
o2 DNAE AP os #BPez 85T,
Imin, 45T 1min, 72T, Imin2] ZHGA PCR 25
cycles 28] (DNAE ZE3%cth

9) Agarose gel electrophoresis
gel casterol] 29 agarose gel-2 0.5ng/ml ethidium
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bromideE do] TrE F 23t} 104l sampled 6%
loading buffer$} 4J0] gtEo] ¥& gelol loading3l
100mV constantZ 1A} EQF A9 Edict G
sample2 -20Coll B#gich Ar|gFo] EUd uv
luminescense 254nmol| A polaroide 667 WYL 2 A}z
£ o

10) KEETRE

AP A= SPSS for windows release 5.0.2 (SPSS.
INC.,1993)E o] 83} independent-sample t-testZA]
AU 2 At <005 729 A FEH
o] Atk BA3F

. WEerkiR

1. g8E2| gL

AR Ut 2 2F, 4F, 650 HA AFE
ZA3% A, 6F Fo YRFL 142.60%17.16g2
2 AT 12084*13.23g B} HAF Z717} A
R, olol vl KEEFAEHS vITAIEY g of
Y APFAT racd 129.51F11.96g0)Ax, RS
2oF ASE 1287511727302 Z7tE AL U
23~ ¢=3

HZZH 22 Z2HM BRE FEAAoY g
ME 758 BHRiES 57A9 248 B3,
F e FFAY ¥l vlae vlxsiAl e
Wot 24 2R fFYUE BAE BHKP<0.05).
Table 1. The change of body weightlg) according to

Figure 1. Diagram of body weight by the different treat-
ments

Normal : Not teated group with 50kcal control diet.

Control : Control group with 80kcal treated diet.

S-1: Experimental group treated with 80kcal treated diet and
Tacumjowetang extract.

S-TI: Expenmental group treated with 80kcal ctreated diet and
Herba Ephedrae extract.

2. 4£LBH BX

1) m+Q Triglyceride® 4L

AAF29] Triglyceride® 40.89%10.35mg/deo|™. B
AR 99l dZ2FL 73.21+22.64mg/de HTh. o)
o E# Alse 84 WY ATE5H2 KBRRAEE
€ 9]l AYRL 56.87+17.48mg/dl Fom, K
& 99l AYFL 59.14119.2mg/d2 IERITE 9
Ay A3 33T Boke £ HA¥e RF ot =
I, xFd vl 2 $X& o KKHFHES
3} KRS YT Trglycerided] Yol FoHUE 7
25 BHTKP<0.05).

Table 2. Production of triglyceride in serum

treatment of each group Groun” Administr- Route No. of  Triglyceride(mg/dg)
roup ation Y animals mean *Std
Group® NP of Week Normal None None 11 40.89110.351)
animals 0 2 4 6 Control None None 11 73.21£22.64
Normal 11 8%2% 114923 127.18% 12264 $1  03mlea PO 11 56.87% 17.48%
12.441) 20.73 21.72 20.31
s-0 03mllea PO 11 59.14£19.2¢
Control 1 80.04F 11201 13536% 14851*
11.98 16.94 16.94 17.62
S 1 | 8i48% 11433% 13565 135.77% 1) Meant Standard deviation
i 10.11 15.13 10.57 10.64 2) Normal : Not teated group with 50kcal control diet.
s 1 8053% nhddot 13071t 12741% Control : Control group wich 80kcal treated diet.

10.59 11.52 12.71 13.82

1) Meant : Standard deviation (P <0.05)
2) Normal : Nor treated group with 50kcal control diet.
Control : Control group with 80kcal treated dict.
S-1 : Experimental group treated with 80kcal treated diet and
Tacumjowetang extract.
S-I : Experimental group treated with 80kcal treaced dict and
Herba Ephedrae extrace.

S- 1 : Experimenta) group treated with 80kcal treated diet and
Tacumjowetang extract.

S-II : Experimental group treated with 80kcal treated dier and
Herba Ephedrae extract.

* P <005
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Figure 2. Effects of inhibited serum triglyceride on each
group

Normal : Not teated group with 50kcal control diet.
Control : Control group with 80kcal treated diet.

S-1 : Experimental group treated with 80kcal treated diet and
Taeeumjoweetang extract.
S-II : Experimental group treated with 80kcal treated diet and

Herba Ephedrae extract.

2) mQ| Total cholesterol %4t

A2 Total choresterol®] gL 33.6+21.8mg/dd
ojv]. B Al =l thEFL 78.22113.86mg/
d¢ Aok olol B A5t i Y FTEHR
KEFHESS 9 4832 67.36119.49mg/de A
on, FiES A AIFL 76.14%1597mg/dl 2
Uelgth 9o 48 23 34T Boe § 4%82
BF 47 3, 2o vEH we 2E By
KRB ST BiHe 8% W Toral choresterol2]
FE Ui "olxe AnE BYou Az &
4L gug.

Table 3. Production of total choresterol in serum

Group” Adm?m'- ute N9. of Toral choresteromg/df)
seration animals mean *Sed
Normal None  None 11 33.6121.81)
Control  None  None 11 78.221+13.86
S- I 0.3mé/lea P.O 1° 67.36119.49
S-1 03mllea PO 11 76.14115.97

1) Meant Standard deviation
2) Normal : Not ccated group with 50kcal control diet.
Control : Control group with 80kcal treated diet.
S- 1 : Experimental group treated with 80kcal treated diet
Taeumjowetang extract.

S-T : Experimental group treated with 80kcal treated diet and

Herba Ephedrae extract

and
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Figure 3. Effects of inhibited serum total choresterol on

Control :
: Experimental group treated with 80kcal treated diet and

S 1

each groupNommal : Not teated group with S0kcal
control diet.

Control group with 80kcal treated diet.

Tacumjowetang extract.

S-I :

Experimental group treated with 80kcal treated diec and

Herba Ephedrae extract.

3. RT-PCR& W%t & Group2 Obese

mMRNA RE RE
) ANZT dZZY Obese gened] WHAR=
AT e FHo Aot M e B

An ¥n@ 23z}

ZHZAAAN ddo] HA &

tCHFigure 4, lane 1-4). 27 2} ZAM BF
Obese geneo] LHEYD, 3] L 1¢ ZA3 2F
2ol 4e] $Ho] FEeiHTHane 56,

Figure 4. RT-PCR of ob mRNA on LF treated control

lane 1 :
lane 2 :
lane 3 :
lane 4 :
lane 5 :
lane 6 :
lane 7 :
lane 8 :
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group and HF treated control group. RNA was
extracted at various tissues at each group.

. Epidymal tissue of LF treated control group

Retroperitoneal tissue of LF treated control group
Mesenteric tissue of LF created control group
Skeletal muscle of LF treated control group
Epidymal dssue of HF treated control group
Retroperitoneal tissue of HF treated control group
Mesenteric tssue of HF treated control group
Skeletal muscle of HF treated control group
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2) KBHAEES FA% 48 FoA9 z x3 9
Obese gene W& o¥-& 2@ F3& AP ¢
Z Ao e 23 = AKFigure 5).

1 2 3 4

Figure 5. RT-PCR of ob mRNA on Taeeumjoweetang
treated group. RNA was extracted at various
tissues at each group.

lane 1 : Epidymal tissue of Taeumjowetang treated group

lane 2 : Retroperitoneal tissue of Taeumjowetang treated group
lane 3 : Mesenteric tissue of Tacumjowetang treated group
lane 4 : Skeletal muscle of Tacumjowetang treated group

3) S S8 P29 Obese gene W of¥
£ 2E Z3A 98E AL ¥ 5 UrkFigure 6.

1 2 3 4

Figure 6. RT-PCR of ob mRNA on Mahoang treated
group. RNA was extracted at various tissues at
each group.

lane 1 : Epidymal tissue of Mahoang treated group
lane 2 : Retroperitoneal tissue of Mahoang created group
lane 3 : Mesenteric tissue of Mahotang treated group
lane 4 : Skeletal muscle of Mahoang treated group

4. RT-PCRE WT! TNF- ¢ mRNA QERRE

) Z4TME FEG 22 ox7t 4t TNF-a
mRNA 2EHUD, dZ2FANEe 4F3F Z34A
25 ¥ 5 chFigure 7-1).

Figure 7-1. RT-PCR of TNFa mRNA on LF treated
control group and HF treated control group.
ANA was exiracted at various tissues at
each group.

lane 1 : Epidymal tissue of LF treated control group

lane 2 : Retroperitoneal tissue of LF treated control group
lane 3 : Mesenteric tissue of LF treated control group
lane 4 : Skeletal muscle of LF treaced control group

lane 5 : Epidymal cissue of HF treated control group

lane 6 : Retroperitoneal tissue of HF treated control group
lane 7 : Mesenteric tissue of HF treated control group
lane 8 : Skeletal muscle of HF treated control group

2) KBHAESS ¢4 FA% B rolMe 3
7taloll A8t TNF- ¢ mRNA7Z} 28 51 A thFigure 7-2).

Figure 7-2. RT-PCR of TNFa mRNA on Tae eumjowe-
etang treated group. RNA was extracted at
various tissues at each group.

lane 1 : Epidymal tissue of Taeumjowetang treated group

lane 2 : Retroperitoneal tissue of Tacumjowetang treated group
lane 3 : Mesenteric tissue of Taeurnjowetang treated group
lane 4 : Skeletal muscle of Tacumjowetang treated group

3) B¥S B FAF B nolMe F1@ =
2 g Ao FEut P, TKZE2SA TNF-
amRNA L#H =] cKFigure 7-3).

— NP

Figure 7-3. RT-PCR of TNF a mRNA on Mahoang treated
group. RNA was extracted at various tissues at
each group.

lane 1 : Epidymal tissue of Mahoang treated group

lane 2 : Retroperitoneal tissue of Mahoang treated group
lage 3 : Mesenteric tissue of Mahotang treated group
lane 4 : Skeletal musce of Mahoang treated group
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N. %

BB IHE T URABER O KA 8K
£ EXST flmel BRSO sigded, oy
HREE 5 KBAL 7P Ao 21 fllel ¥
23 Holgtn & 4 Aok £ 3 o5 A
2 A Fol o] 471X BE F KAl 7HE & A
o2 WHAY kBAS ABL 240 1 EX
& Algo] Bo'n dQm, &7 vinga 1089
% KBBAo]l 7139669%02 718 BRI, PBA
o] 2073(18.3%), FBEAC] 145(12.8%), KBBAC] 1
H09%<¢ AAFAGT Yk = 2% KB
A9 AFo] FFAY M Uc H3y7t e
fsHee] ®%7) BE5site SRR ol&2 BRI
o3 BRERN 2AE olFI AT Yk

=8 &'V ol KBRALS fl BEA v
Yl Fo] toral protein, total cholesterol, triglyceride,
phospholipid, LDL-cholesterol 52| @23} Faf| A
So| gtz xo oz BuHYen, &7
oshd KigAol fi BEA vIFH HHFY cora
cholesterol, triglyceride®] ol AtiF oz &4 U
Bt o, LDL-cholesterol, VLDL-cholesterol A X
A o WEHED & FXE 7ISF vt
Act.

gl ol KBREEHS ABAY BRxHE
FIFA 71 Bol 2oz MHoz RitHRy £
HEAM 1 A4S ARyt EHC, BT
BE, GEW 59 BB wRse $o] F/HE o
3 oA RS 4T B&el 8 FAE A
o2 F3Y o o) A8 F A7} AS A
o2 A4z 2 4 U0 ARARHY 74 4
HEd &R, &F HET 2% T % 68
i, BE, FEeR T4 et AMER B
8, ME, B BEEH, &Y% BE WE ER
BASMT, Th 5 HKL@EsA 28 53] #R
2 A

BRSO ANEE OB Ephedruceard] £ B
4 AR /PMEARS HEEFEH(Ephedra sincica §), &
RE&E. intermedia S et CAMEY), & ABAFi%
(E.equisetina B)o] EHo|t}. o] o MREIER
o] 3t }Eoln EFEo g WSl KEBRY ft

feo 2 wAlshe MEEH ALY FE Ak
B W71, S 8BRS RE 5%
A7l fEMo] ol B ®Eolet 3
3 HMfEACl Y TF Hold HEMEAT o
og2 EHES Ny 558 YA € 5 Uon,
EAd MRS FASY FEE B fxse
Zgo] Jervg FRE FIAIHEAM KiEE AA
she 5T Uehag?.

KBRS S fifol BlTIEE FU% B 1
Bol vlxe &3E 3T At KHAESHHY
&S #2948 733 FAF ¥ 245 vInH
t}.
AFd vl AHE AWHEY, HTIEE §F
g hxFAA MFY 77 FR3 Yeigon,
AKEHERY B 3298 548 4¥2dAMe
AFZ7te gA7 8A3] Jdehd A& ¢4 AN
t}. AFgie dYFo) dRF Bisto 4F F5
B Y] AlFstgen, fiEe FoAE 48320l
ARATS To A¥F 2o A3l 98 Yepd
AL 4 £ AU 73 Fo F FALY A=
v <3t ot.

B 9| Triglyceride?] W3le AWH|EAH, 2T
vla] KEABET MK F29E FAT 4820
F94 e Z2E YehidY KRB B MK
9= Eozig ozt o #AAaHe FFE B

34 9] Total cholesterol®] ¥ig}2 AHHY K&
FESI FH RS FA% 48T dxdd
vlgte] oFzhe] ZAAAYE B oY oA #As)
e g% A {94 AU

RT-PCRE 3 Obese mRNA LPARE Ann
A, A4TH d2T79 Obese geneo| WHARE B
o} AAdME Fngy ZE&ZAdAME LEHA
gou B fEAd HEsER olF EfR AE
o] $AEZ HolthFig. 4. KBFEHS %
AYFe gz vwste 2o zt 23]9] Obese
gened] W&o] oAlg Rog HolY, 53 Fug
Z2|9] Obese gene 'W&o] Ao Aog HQ
ThFig. 5, lane 2). B8 FiRS FAS APFoXe
2E ZZ A Obese gene? BEEgol) oE =
2o vlg 2z M BHART} FF Ao
Bol g8 ZZ o uls) 28322 Obese gened] 'L

_85_



- AR B X 132 M1E 201 -

dg AAshs 2o FEHKFig. 6, lane 5).

RT-PCRE $§ TNF-amRNA LHARE A¥n
A, Aol vla] 2NN 4F3F 23 A LdE
3] 53] £ 1@ X209 TNF-emRNA 83
=7t ®& o2 HAAA ojF AHZ A3trKFig.
7-1). KBFRESS FA¢ d¥TdMe dz224
g Fog, IR U K2 TNF-«a
mRNA &do] JAg Hoz Mol KKEHEEH
A0S A 2 22)eA)9] TNF- amRNA ¢d
o] AJAEe Ao AlEWrKFigure 7-2). FiKE F
o3 AdgFoMe Fa@¢ x2S A g =
Zlo| Al TNF-amRNA o] QA= RS B
A<, ole HxFe T8 Az H& L Fx
2 #Eso tdi JAEE B 4 AUD, gz
Me ZstA dEd Fo@ 20| KiKsS FA%
AP ToME AdAHo] YEHA] FSE B+ AU
QATKFig. 7-3).

ol XIZABHIY BME vt JAAEYE 24
AEEFH o2 Plshe HAH o2 JHF Obese gene
o] &I TNF-amRNA HHL W3] BHS &
WA AA HAF o] ot BRE wddhe F
Y3 z2FAAM FH Bl sLsHe AL A
7l 71 #s= Adolth Obese gened BRE
FEde Leptinolghe @A L WA= FAA
2 BE Z3F cordingso] oy FAlde @
x| Ee fHzlelt ¢ AgoM P4 W=z
oA ] Obese gened] WUH R Ao vl
HEZS AY ZE ZF0|A Leptin©] W&o B
#ol f4g RS BAZ ofd 2zt FAE FEAF
AP oM e 2Adz 3 ¥E JTr) 24 B
q43E 4 & Utk 2y FATel vigAe BE

< B oy, dzFo v o $dYLI}
ofstmg A7t T4 ARE EF dode F
i22l=3

dh TNF- amRNA %dE o3 A2 Obese gene
3 R Age g olv] BEHoR A A
o] dH A A o]dE FolA WESHE TNF-a
gl S gQlste AYPoitt. o] AREe d&dt 4
o]z o3 viUfFT R AR S &
3 dxwiz g4 fuse B 2dsEe e
2 B3uEozz ). 21322 TNF-gmRNA g

d oy AYoz 2P uigf zt FAE FAY
Azl ARG xjo|E Holy 53] KiRFHEH
Aol A7t o A et o] Y whrbA
2 4y Acd we} E9E vag 5 Ao

ol 4¥ANE FHsd B KBRBEHA
BFHL B dg JAEr) QAR g PRk
ol FAY Aojgtn wodEth 2y WERWEA

2 943 $4 £ Hrt 223 fib BE u
el vlwe] g ALHA AF7t AL A}
g Ao Alejgh

V.& &

KEFE BT Fide] v e F33 vtk B
Rl vjxle &35 B7] H438td, AR AT ¥
%9] Triglyceride X Toral cholesterol®] ¥, 12]1
BEANEZEH Yoz BT B 0 Obese
mRNAS} TNF- ¢ mRNAY] thate] @ast v o3}
Ze A%E Ut

L KEAEHDS HiX 7234 YTl vl Al
FRadM F9Hdol AHHUAL, F FALY
AF4e] Wszte vissiA Jebsch

2 KEEREST BX T29L ¥F 9 Triglyceride )
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