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Effects of Chegameyiin-tang extract on the change of the weight,
tissue in epididymal fat, blood, leptin and uncoupled
protein in visceral fat of obesity rats induced by high fat diet

Jae-chul Song, O.M.D.
Dept. of Oriental Rehabilitation Medicine, Pundang CHA Oriental Hospital

Kil-su Kim, O.M.D.
Kirin Oriental Hospital

In Oriental medicine, there has been a theory that the deficiency of the Qi($) and the Fhlegm(ifi)-Damp(g) bring Obesity. And
so a clinically representative herb-medicine of the obesity treatments is Chegameyiin-tang .

We observed the effects of Chegameyiin-tang on the fat tissues and what the function of Chegameyiin-tang is.

These experimental studies were designed to investigate the effects of Chegameyiin-tang on the weight and lipid metabolism
of obesity rats induced by high tat diet. And what is changed in the biood and how the leptin and uncoupled protein is affected.
The measurement has been performed on (1) the weight of obese rats fed high fat diet, (2) the average size and number of epi-
didymal fat cells, (3) the total cholesterol, triglyceride, glucose, and free fatty acids in the blood, and (4) the leptin and uncoupled

protein in the blood are observed.
The resuits are as follows ;

. In the sample group, the weight decrease occured significantly throughout the whole research period than that of controi
lgr:ot‘tjmz samplev group, epididymal fat weight showed significantly decrease in the 8th and 14th weeks than that of control
?r:otlrjwz sample group, epididymal fat cell size was decreased significantly in the 8th and 14th weeks than that of controi
?r:i:‘; sample group, total cholesterol, triglyceride and glucose increased rather than control group in 8 weeks , those
decreased significantly in 14 weeks.

.In the sample group, free fatty acids and insulin increased rather than control group in 8 weeks , those showed some
decrease in 14 weeks.

In the sample group, leptin decreased significantly than control group in 8, 14 weeks. Uncoupled protein showed some
decrease in 8 weeks, that decreased significantly in 14 weeks.
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<Table > Prescription of Chegameyiin-tang

<Table > The Components of High Fat Diet

B (A% 3kg Casein, High Protein 260.0g
FULC (Yol lkg DL-Methionine 39¢
B oact 7h 400g Sucrose 161.7¢
HEFE D 300g Corn Starch 160.0g
K EBE B 300g Beef Tallow 300.0g
¥ 5AR D 300g Cellulose 50.0g
B WE A 300g Mineral Mix, AIN-76 455g
RETF 52D 300¢ Calcium Carbonate 39¢g
ROk (EH) 300g Vitamin Mix, Teklad 13.0g
¥ B@ #H 200g Choline Dihydrogen citrate 2.0g
P (T2 200z Total amount 1000.0g
IWEE () 200g
NEE D P gre uslade s d2eg 49Te
§ ;ﬁi ’; 1222 LA AL E (Harlan, TD94095, USA)Z H|THS
- T3t a, AT 257 A AR E T
B LE A 100g
7t LS (AR AL FF)E ue] 23T 3%
2. ¢ 9 st ek dukata s} A AR kg@ =

1) dde| =H|

471 AR 700gS T2 Ehade du
ZF5 100mE 7tste] Mgt ‘:}% o34 oo S
rotary evaporatorZ 7HtE&3t 3 A H2d
Aztejold BPAA Az~

AUt

AYFEL BT, daT, A8F2E Yra

<Table > The Components of Normal Diet

Gross protein 248.0g
Gross lipid 44.0g
Gross cellulose 35.0g
Gross gray flour 70.0g
Water 87.0g
“Soluble - laking nitrogen substance 516.0g
Total amount 1000.0g

3} B2 &3} 2TH(Table 11, TII).
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(1) X8 APEA T 94

APAT A8F 2,8, 14FA] 7 Lo} APEE
Z onjed S 29 g MAI chloroforme 2
WA P8 3 2% AW A&59] Bouin's
solutiono]] 8A|7F 14 8111 ethanol £ $¥3] A H g
¥ paraffin® 8 P8 omTAS] 2AHAS T
£o] Hematoxylin solution® & A3 sjsich

Q) AGA XY HFEA 23

A48 Fu¥ APEEE FEE0H(x100)2
AFE YAEA7|(NIH Image version 1.66, w7
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S As3 10709} I T WAL FF s BT
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of A 245 AR F 3,000 rpmolA 158
YA EEsle ¥R & RelsiTh

(2) Total cholesterol 8% &%

¥A Z total cholesterol ¥FZ4-& C. Allain
T E&YWA oo AAEHRn, IF
Cholesterol E kit(%d A4, 3+3)& AHe-stdch

(3) Triglyceride &3 =3

¥4 £ triglyceride FH53 2 GPO-PAPYM
o o3t AAIBRAL 4T TG-kit(F A%, &)
& AHg3lgl.
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(4) Glucose &% &3

83 % glucose g2 5A & GOD-POD
Colorimetry EA e ol3tef AlZrjo} A dzpe]
A AR SE, 98 F4)E ol8std AER
AR AN

(5) Free fatty acids &# &

HA Z Free fatty acids $#F&4 & ACS-
ACOD FAYWe] 2Jato] AAA V-NEFA
ki2 a3 e, 48 7)) At

(6) Insulin ¥ 23

¥A 2 insuling 2% & Rat insulin ria
kit(LINCO Research, Inc.)& o839 £33
o

(7) Leptin &3 &

HA % leptin FHZ2 L Mouse Leptin Ria
Kit(LINCO Reaearch, Inc. USA)Z AM8-8fed %
AP 2 3t

(8) Uncoupled protein &3 &3

ORNA %

A8A7 4Y 29 ¥, 15Y ¥ 242} 8Smglkg
pentobarbital sodium v}3] 3o ZFEEFEZ A}
A7) X cold saline 20ml 2 perfusionA}Z] ¥ inter-
scapular brown adipose tissue® %8319 FFS
%3 ge}. TRIzol(Gibco) & ol 83t AL lysis
A7l & 18-21Guage syringeZ A| 88 733§}
ol& 4ol 12000pm o2 0¥ YAEHUE F
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chloroform : isoamylalcoholo] 25: 24 : 12 4]
N £49 F4ZY 2004 E EFY UL 5-15E F
= A&d] Rt} ge dEgne FA%Y 4T
ol A 12000rpm o2 15%-2t A et
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<Fig. 1> Effects of Chegameyiin-tang extract on the body
weight of rats fed high fat diet.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks.
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<Fig. 2> Effects of Chegameyiin-tang extract on the epi-
didymal fat pad weight of rats fed high fat diet.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks

Control : Administration of high fat diet for 14 weeks

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks
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<Fig. 3> Effects of Chegameyiin-tang extract on the epi-
didymal fat cell size of rats fed high fat diet.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks.

2 GEbga, 2AW d2TS 6020.5+268.9.
7157.41280.0im2 0.2 UE}deh §1F 28 AYPF
& 829} 1433}0] 4310.3+267.9, 4664.4+570.1
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1) Total Cholesterol

AE 8Fat9) 145F3}9] total cholesterol &ekg]
H3ls #3339 A3, AT 8FAY 14F At
66.833+9.326mg/dl, 67.167+5.913ng/dlo]Q 21}, 31
Aol 27 Ztzt 73.833+8.232mg/d1, 73.5+
15.63mg/diolFich. 4L A K4 UL L 8F
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ng/dI2 EhY 833t = th 2T ¥IF) Q38 &
7Vt o 1433 A {94 (P<0.05)3A
A

2) Triglyceride

AY 857t 14F A triglyceride #3Fe] s}



BRELUC B B Th 5 el A% A2, €488 leptin® Uncoupled proteine] vla& A&

2 B39 23k, AL sFAS 14FR
117.667 +41.307mg/d], 68.50+23.407mg/dlo] % 2,

Weeks

<Fig. 4> Effects of Chegameyiin-tang extract on the total
cholesterol of rats fed high fat diet.

T1 : before administration of high fat diet.

T2 : Administration of high fat diet for 2 weeks.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks.

<Fig. 5> Effects of Chegameyiin-tang extract on the triglyc-
eride of rats fed high fat diet.

T1 : before administration of high fat diet.

T2 : Administration of high fat diet for 2 weeks.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks.

Aol TS 2z} 159.833+49.918mg/dl,
141.50+113.283mg/d1°] 1t} kS 37 283 A
HFL 82219} 14F3}o] 401.8334139.772mg/dl,
82.167456.651mg/d12 YEh} 8F Aol thRFo)
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(P<0.05) YA ZAasrAct
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Y 8Fatet 14F Ao glucose §Fe| W3tE
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Ao] B2 2z} 169.667+30.303sg/dl, 149.50+
15.307ag/dlo1 AT, &k § B85 AU L 8
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<Fig. 6> Effects of Chegameyiin-tang exiract on the giu-
cose of rats fed high fat diet.

T1 : before administration of high fat diet.

T2 : Administration of high fat diet for 2 weeks.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks.
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<Fig. 7> Effects of Chegameyiin-tang extract on the free
fatty acids of rats fed high fat diet.

T1 : before administration of high fat diet.

T2 : Administration of high fat diet for 2 weeks.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks.

) Insulin

¥ 85348} 145319 insulin FFe) WstE @

23 A7, AL 839} 1433 0] 2,613+
1.563pU/ml, 1.53020.6795U/mio| Q1 21k, mA 4]
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<Fig. 8> Effects of Chegameyiin-tang extract on the insulin
of rats fed high fat diet,

T1 : before administration of high fat diet.

T2 : Administration of high fat diet for 2 weeks.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks. ‘
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6) Leptin
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1.708ng/mio) 3 o, nA L4 o] g 27
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<Fig. 9> Effects of Chegameyiin-tang extract on the leptin
of rats fed high fat diet.

T1 : before administration of high fat diet.

T2 : Administration of high fat diet for 2 weeks.

Normal : Administration of normal diet for 12 weeks after
high fat diet for 2 weeks.

Control : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameyiin-
tang extract for 12 weeks after high fat diet for 2
weeks.
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<Fig. 10> Effects of Chegameyiin-tang extract on the
uncoupled protein of rats fed high fat diet.

T1 : before administration of high fat diet.

T2 : Administration of high fat diet for 2 weeks.

Normal : Administration of normal diet for 12 weeks
after high fat diet for 2 weeks.

Contro} : Administration of high fat diet for 14 weeks.

Sample : Administration of high fat diet and Chegameviin
-tang extract for 12 weeks after high fat diet for
2 weeks.
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gt ded MFo ZAFeld FPEE A
el A eE 288 e wds} a2 A Y
Z9 o 2@ gzt 2o FHo|ER e
B olA o] gk o] &3 v 57t D g5t

AAe Qe ol AHgataL Sle Azeleld
2] HgX| 8ol g AHE EX37] A3 v
= HF AF¥3], 2@ AP FA
dAe WaE BART YAYR BHE Sl
total cholesterol, triglyceride, glucose, fiee fatty
acids, insulin®] RS AFFHF oo, AHS
9] leptina} AWz A 719§ uncoupled pro-
teing] W32 At

180g9) 8F7%HE AYFES F4L, 2T, 4%
TOE URL, AT 2ried & WA s Q2T
3 AYFe 2AWARE(Harlan, TD94095, USA)
2 ung FEL, 32T 257 LAMAL
EE FFeIL AMAETERA, @32 v
o] 2F7+ FFACh HTo] {FEH 2FFHH o
21 APLL AS AAWAIEE TFER L,
AREL AR 2 upto] FFastt 28w, 4
Y& Aol 712 19.0ng/100g2 2.0ml2)
FR5d 59 19 13 1272 F7F930 AL
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AZE A8 ANF UFAR o) 15Dkt A
ALR 238300, ¥ud AU dgdn 4
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159 ZtA o2 A& A3, 1)
2FAEE 1453 o] 27]71A
brel] wlgted §o4(P<0.0D)3IA
Hlgto] f=Hich 2= nAEaols} & ghef
Z3o vated 23AHE 14
277AA AT ANA {244 (P<0.01) Sl
et B3 4T E ddg
*5-?‘°1 FRATEUE o FFo] FaHe
éﬂr— BoFHou fog Aol HolAe ¥t
o o]A o2 Kol HzteolQlgo] uittfx #F 9
A&EAQ A5l 4FE FAG%n & 5 Yo
B3 83A S} 14FXe] 3 At FFe
1.86+0.14 2 2.00+0.13g2.2 JER} A3 100g0]
s Fud AW FFE FA4H oz Frlse
A S Jeih A Ao] txFL 833}
s} 14Z 5o 2.64+0.205 2.76+027g0.2 UEh
on, gobs I E&8 AELL 8T 1434}
of Ztz} 2.1740.213 2.24+0.1820.2 Ueh} 83
o 145 25 g2 Hl& 543((P<0.05)30A 72
25 Yepgioh
18 A FFE s oA A FdE
11 weke] $7s QAT S83e F7F T3 ¥3te
el A% 100go] dFste 28 AYFE 23
‘é}°§'ﬂ| A AR 71 dolrmal 39
o Aol e A RS A&FHoR
e AP P Fo4 A Fn8 A
AZT agu AR RE ‘31°J 76*0
7t dgou 4L e A
APARE 9 iz él?.ﬂ Y

X N die
gg

mlm o

MM Xl FE Hojot YA FHo] YT ¢
T Ut}

T8 QYA HAS FA F3, A4TL 8
Fa; QD 1473 o] 4540.7+339.5, 5209.8 +403.6,m?
2 Yeygn, A dZ2FL 6020.5+268.9,

7157.4£280.0m? 0. 2 FEbRTE @ok B4 AYPF
& 8Fatsl 1453 o] 4310.3+267.9, 4664.4+570.1
m2 2 GERY th 27l vt Fol4(P<0.01) A
i or FATEGT ¢ 48 AEE yet
Wt} 22eg Aztejollwge AR =27
& A2 ed 98-S FAGa £ § U
Aol ZHAE B vige] g} FAjel A
Hol dd84Ee WsE A FYTGHY
A& APt
FAGA EModM s 4F 8Fae 1453
total cholesterol &&ke] W32 A3 A3}, AA
ZL 829l 1430l 66.833+9.326mg/dl, 67.167
+5.913ng/dlo| A 2}, TR WA 0] 2FE 77
73.833+8.232mg/dl, 73.5+15.63ng/dIo| %L} §S
37 B4 APFL 85} 4FA ) 719333+
13.677mg/dl, 60.167+12.781ng/d1 2 YER} 8F}4]
£ g2 vla 2318 Frhste 2%E Aoy
1433t 7N e A (P<0.05) A ZAdH
EI T AT RYE Aot AF%E R
o A ZejolQlBe] A&A AHgo] total choles-
terol9] ALY 4&E £ ¢ dUvs RoE YERT
AE 83:a}9} 14F 20| triglyceride §8Fe] W3}
g 3T AF, AT L 8FAYL 14F A
117.667+41.307mg/dl, 68.50+23.407ng/d10]) R 2.},
A o] 2T zHzh 159.833+49.918ag/dl,
141.50+113.283ng/dlo| At} §kE oA B 48 A
YL 839} 143 3}ol] 401.833+139.772mg/dl,
82.167+56.651ng/d1Z eI} 8FAol= thTtol
ulg) #23(P<0.01) A F7HIRA oY 1452 o)
7 E 233 /94 (P<0.05) A FHasg
AR 8FAel 14FAe] glucose TFe WHE
#Ag A3, AT 8FA e} 14F 30| 143333+
22.169mg/d1, 143.333+13.677ng/dlo| o, A
o] gz 2zt 169.667+30.303mg/dl,-149.50
+15.307ng/dlo]ATh. gk A B4 APZE
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et A8 AL

8329} 14%2}o] 182.833+17.116ag/dl, 138.50+
24.785ng/d1 2 JERF 8FAtoll= DTl HlE £
38 Z7te A BP0 145 sHM e 23]
2 F24(P<0.05) 1A HAFAT

A 8339} 1453} free fatty acids 39
wizls {Ag Adn, AT 8FAY 14T
805.833+242.859pEq/1, 590.50+57.6221Eq/10] 3 2
W, 2R o] th2F 72} 743.833+87.46pEq/1,
713.667+291.1601Eq/1o] 2t kS g7 B8
AYFL 8329} 1430 1786.33+551.617pEq/l,
693.166+83.055pEq/ 12 YEIY 8Fatole Wiz
of us] 23 A P<0.01) A F7H8IA L
14Fae] 7tMe 38l Zadhe A€ Jeid
e fro4e did

Ay 8339} 145A o] insulin FFo| W3R E ¥
23 Az}, AATL 8F A9 14F A} 2.613
1.563pU/ml, 1.530+0.6795U/mio}Q 01}, 112} 4H4
o] 2T 2+ 3.523+0.902pU/ml, 3.068+2.157
pU/mio] et gok-g g H83 A P72 833kt
143 3}0] 3.828+1.353pU/ml, 2.730+1.170pU/mi 2
veht s dizadl v 23a F7HR
oy 1A e 238 Ahdte A¥EE Y
guigien] folde gt

oje] AR AREL BY 3FANME A
ZoolRlRg B4 Aol R dzIrd
Z7tshe Agel F=AA dEou 143319
M E 2318 RRREEY gadtes Aog JE
B} oA L 8T M e Aol E4o2
APFE 8o A= o] 4 Fo] Zo]EA H
3ol E B A% AlAe] wtgd] o8} EY &
dAe BE £AE0 237 F7I8IR L, 1453}
olzgAE N&AQ A3 A2 U8 WA
It A2HIAY Te Azeloiare] A&
Aoz Qs FAH g O Hade ARt U
Etg Ao Alndd. UE dUonE A3k

o
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olgto] 9] total cholesterol, triglyceride; glu-
cose, free fatty acids, insulin®] thAjel 23y Ao =E
g Roe gF o2 qatgAd 9L v
A E3) =2 A yeigthn B F oy FRF
ZAE AN E) o vt aged oy 2
o & Prie S B ndF 433 0|4
A5AY FF L tiS AUT ARPYPEA AP
A7t Ha¥ Ao g AlgEn

Lepting 19943 ob/ob A@F ol £AR A¢S
7] g8l AFHE Fol HAFo2 WARHAMY.
Lepting ob FAR NN Aol ofnl it Tl
A2AN F3A3A 9FE vlx AQW Y| 54,
galo] Azel oyl 4u], ARG Fefstz
GZAZA N Zeeted MzALY} 2¥ZEo] o
&S oixe Aoz Yehta 9ot oblob oA
leptin®] Fxo} ¥hE T wHge A n, &
Aol QoAM= lepting] FE7t golA4E leptind
AP 7k 1 DA v, leptin®] ¥
T7b A5 E RSsdol wE ANA R A
o] dojx|A @t 2t A< vjtel leptinTtol
B3t Ao ol thE ofn| Al Tl So] o
#3190l B A7t AL T3 Y& Folps
19)

ZAANZAA R v EE=jole A3 Q4
3 282 e AR AGA oy Bgt ol v 2
&l (uncoupled protein)2. 2 LA So|g
g s n slch viZFTHe BTN T
7b 2oz gd o AFHE stgFeg w3
gE= Boldt Aol ot 2R Fo
Ag e Agatoln], Apgite) 43} X wEE
zeopyt d&F o2 243 g MEEe A
wate] Abgl £x7) njgEselole] AAAEA S
#8989 ZEANADHS FADHY) 7} ALS S &
£%o| w2t AR o] ARo) ATP7E o] 883,
ATPS] $4& AAALA . A, "hA. 712
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o] Atstel GALE ATPY ol & &5of e} A4
"k F ATP o] 4-& F7t= 713 Absle] Aubzql
27} & NS JHA et AFo] otg ARt
2R nEEEdole ATP 9&Y o8 83l
ooy, w2olugdaor I uZA gy
9] 71502 nEET o} WX FEH oz At
9] o]Fe] dojdrt. olzjgt HH A ATPE AAt
92 o, 7149 Adld olgiM A oA
£ gAY o]Fe ol AR AR WEo =z
APErt. o] Lol 713 A3 e AxAG
Ao B 2L 39 ZEALE FFoA ¢ L Hwalx
3, AAF oz GuAlo] F7lstA 22,

u|Zd gl katoly Flwzde AXEW 2
A FE A3e) ne AF A APAE HHYE
3o} A ojF& FH3, Aate) e &
28 A4 ALEHELY $40 93 2HP
AR Ere c2olod g & g43te
. W22 o] nucleotider} 2§} SiE 3
M Aol E 71%0] dA U, nucleotides} A
AREN 71%S ARdE Aoz A€ i
o8] & nucleotide 22 pH 9j&/4de|t}. pH7} ¥
o9 nucleotides) A2FH & FHAaAA Eddh =
2ol=ydd o AFed A LR Azt
g o2 Weln, A2H nucleotider} E2]5
WA vZZEN e 75 AFEH doh 2Ry
z3 ngZceote] HAYPEH L 30679] ofuj
Moz FAH glom ExFe 32kd2 AL o
WAoln, 77le] AlEet BFARAE /A3, AEA
o} purine nucleotide®} A& o} glv}. v AP
< & Axe ZAste @939 ADP/ATP
translocase ¥ A DHAR FAFE 22 E 5
o itk 2 B2 AW Zast AFL AW A
3 2 Aol glolA uncoupled protein®] A&
< Fa3 2 oo g AFx Y3 APy
1 glq,l,35-38)-

A 3FAel 1453k A lepting WAARSG
ZA3to] leptin ] H3E FEH A3} A7
L 8Fake} 14F A o] 7.570+2.382ng/ml, 5.340+
1.708ng/mioj P o}, LA o] Q2Fe 2tz
11.368+2.190ng/ml, 11.947+1.960ng/mlo1Zlct.
g 7 B4 HYTL 8FALS} 14FAb] 9.657
+2.511ng/ml, 7.782+3.191ng/m 2 V}ER} 83:3}9}
1433 B% dl2Td ¥3) Fo4(P<0.05) A 7
S5

A 8549} 143F 4 uncoupled protein 3
o Wae BIY A3}, AL 87} 14FA0]
1.682+0.961ng/mi, 0.652+0.292ng/mio]F o1}, T
Adao] h2FE& b2t 3.721£1.064ng/mi, 3.335
+0.478ng/miol et @k FA B8 4P
8F st 1432} 3.588+0.909ng/ml, 1.738+
1.125ng/ml 2 VEh} 8F At = g 27 vl&) A
Ao FA S A en, 14F3te] 7HN = f2
3 (P<0.05) YA 2.

Leptin®} uncoupled protein A 7}+ojol & &
249 492S0| YIS W8 839 147
2 25 AvF o g idte FES Yeided,
o\RL AZojollge} AN FE WF Y ==
Aol dF el g JAF L2 AT Ao
o} leptin®} uncoupled protein®] £v}7 Zt4d A
o2 Helt

oldu zte AY Atz Aztelololele ulnt &
T 339 AFS gaAZ e, Faud A FF
3 228 AMAE BR S AN SR
Walolx= A9 total cholesterol, triglyceride,
glucose, free fatty acids, insulin®] thAtel] 233
Lo PAY 99e VA WA a ARE U
Eiith 22 AzejolUR-E o Wsld
W3 ZgEche fA Gfojut AMAE 2 gyl
Aol s2d g ALAxe FF A
719] Ztael 9%E vAa, 2RH o2 AAHA A
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54 Aol g AAA
LS o7 gl AFAFE A JeA A5
Aos ¥4 F YT ALE MudEn

E @7dMe 2ABY ALRE Fosto wnE
FES F o3 71 48E stof He FR3FA
A FHes dEeYy FFde A 89
olvf H| Ao So2 Z=HE vt Uiy &
TE 4% Aoz AgdHY olF 43 HZ dF
H1 Y& BAPEHAY 7 ER UFeA &8
Holof & Aoz A4dn.

Aol FE #H2ATe

V.4 £

BREENCSC) R 8 3R #E, AlEh K
WER, MiEH, DS ®{, 123 leptind
uncoupled proteine] V]X& HEE Mgl o
I 2L #RE AU

L s A¥TAA 28 24 Fd34A B
AE k.

2. QiR BRBEES APTAA 8FASY 14F
Aol B5F o3t maE A

3. Blgh il EH-S A8 A 89} 14
FA L5 {25t B HEAY

4. Total cholesterol, triglyceride$} glucose: 8
FRAN & 22 via 232 #me] 3Y
+ YeEigl oy 4FRe e 25 f-2l3H
2259

5. Free fatty acids®} insuling 8F Aol o
Zao vg) o388 #mERoH 4FAAAM
T BoY %S Jeil ey fa4e A
t}.

6. Lepting 8Fx}9} 1453t 2% U7 Hl3)
fo4 QA 7248133, uncoupled protein&
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8FAolE thzPe] vla) gasigiont §ely
o gglem 1UFAeNE fo4 A wod
.

ool AT mEENCHS ANAT 233
3718 2aAA AFRLe BHE Yehjuz v)
HA 2o YA Fool AP Aoz AzE
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