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[(FZE] BT O 421 (brown adipose tissue, BAT) | f#% B 25 1 1 (uncoupling protein 1, UCP, ) | g IR & il
25+ WAE S5 Sh Y AR AR P Y SR VE AL . R SRl 4 . A 16 K, OXF IR HiE a3, d, ~ d &
KA 10 gokg  MRTAETEL K igo dog K I A0 M 7 R, BE 2 h T3 S b ot 4 S R 0 A, LIRS I R N B QB B4 - d,,
FARYIBE G R E BAT, 43[R O A ; @M B B4 : d,y ~ dog 5 A5 (83% %38 1 kL, 15% H i =g , 2% BH [ ) M 3% 5 b H 19 C 2
BRI AR QA ;@24 . dyy ~ dgBF R4 4 g-kg REM T ig. RFEIOD . HEMAKE | Kk, UAEERERRKE,
BRE 7 BGR W 7 RGE R T R AN S e bR, B BAT Il UCP, Kk, SR OB IR & 1 & R, 10 FH 4 55 00 e 41
AF B A EE B e (P < 0.01) s 2520 5 0 FHER B AR b AR S 3 Kk (P < 0.01) o QFCRE 7= 4 I8 BF W {5, 19 BH KB 20 5 FH B 4
A FE A RE 7= SR R W (A T 7R (P < 0.01) 5 24 21 55 9 BH R 40 A0 L, RCRE P= SR BE V(B T+ (P < 0.01) s 25 41 5 9 FH g i A T
SUBE AR T 3 K B R RE T R B W (R AR AR B IR A OC . IR i T I B, 9L B R A 5 BE R 2 AE B gl 4R T T AR
J(P <0.05) ;2541 55 19 BH B2 4 A8 Lb , 7= ARG EE il 26 F 1 B N (P < 0.01)  ACRE MR EE 19 1< 5 5 7= SR i 46 F 1rn AR fb 7R
FERIEM K, 254 L UCP, Rk, MBI LB, 2R EEREREE(P<0.01), it iRHEM P2
P8 5 IR AR & 5 A Ry BAT Jf 2 i Ho= #h v o R FE (g % 25 L% UCP, 78 BAT w363k, il it UCP, M@ M BXVE T, i BAT
A3l 7 AT B3 BH M 1L ERE IR .
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Experimental Research on Relationship between Brown Adipose Tissue

and Uncoupling Protein 1 in Rats with Spleen Yang Deficiency Syndrome

WU Yun-qi' ,TANG Han-qing""* , WU Cui-song' , LAO Chuan-jun’, PANG Guang-fu’
(1. The Second People’s Hospital of Beihai, Beithai 536000, China;
2. Yowjiang Medical College for Nationalities, Baise 533000, China)

[ Abstract] Objective: To explore the relationship and mechanism about brown adipose tissue, uncoupling
protein 1 (UCP, ), high fatty diet and Chinese herbal decoction during the process of energy metabolism. Method ;
Rats were divided into four groups (n =16 each). (MControl group was fed with ordinary food, also ig given 0. 9%
NaCl 10 g-kg ' during d,,-dydaily. The ability of ISO deducing heat generating was tested on dyy, and the curve of
the rectal temperature was monitored, and the peak within two hours and the area under the curve were determined.
@Yang deficiency syndrome group; the same procedure was carried out as the control group except removing brown
adipose tissue on d,,. @)Spleen yang deficiency syndrome group: the same procedure was carried out as the yang

deficiency syndrome group except of being fed with high fatty diet (including 83% ordinary diet,15% triglycerides,
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2% cholesterol) from d,yto d,, and placed in 19 °C environment every other day. @) Chinese herbal decoction group:
the same procedure was carried out as the spleen yang deficiency syndrome group except giving 4 g-kg ™' ig daily
with Aconitum Lizhong decoction and the body weight was measured every week. The index of the weight growth
rate, the peak of temperature and the area under the temperature curve were all investigated. The content of UCP,
was determined by using brown adipose tissue. Result: (1) Weight growth rate: compared with yang deficiency
syndrome group, weight growth rate in spleen yang deficiency syndrome group was lower( P <0.01) ; compared with
spleen yang deficiency syndrome group, weight growth rate was higher in the Chinese herbal decoction group (P <
0.01). @Temperature : compared with yang deficiency syndrome group, the temperature peak of heat generating in
spleen yang deficiency syndrome group was higher (P < 0.01); compared with spleen yang deficiency syndrome
group, temperature peak of heat generating was higher in Chinese herbal decoction group (P <0.01). There was a
positive correlation between weight growth rate and temperature peak of heat generating. 3) Area under the
temperature curve:; Compared with yang deficiency syndrome group, the area in spleen yang deficiency syndrome
group was increased (P <0.01) ; compared with spleen yang deficiency syndrome group, the area was increased in
Chinese herbal decoction group (P <0.01). There appeared a positive correlation between weight growth rate and
area under the temperature curve. Compared with yang deficiency syndrome group and spleen yang deficiency
syndrome group, Chinese herbal decoction group up-regulated content of UCP,, and the difference was highly
significant (P <0.01). Conclusion: Chinese herbal decoction with function of heat generating and tonifying spleen
is inclined to make high fatty diet turn into brown adipose tissue and advance its activity. Chinese herbal decoction
with function of warming middle energizer and tonifying spleen can upgrade level and expression of UCP, in brown
adipose tissue, and then make brown adipose tissue decomposed by the mechanism of uncoupling with UCP, , finally
dispelling coldness from the bodies in the rats with yang deficiency syndrome.
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1 i 5 240 27 (brown adipose tissue, BAT) & I
FLBh Wy i AR 7 A (R J€ 57 #4, non- shivering
thermogenesis, NST) By £ Z W) FikIF , B REE A 1
(uncoupling protein 1, UCP, ) fig 5 £ 4% % 19 B
2H SR WL P B 7 AP I, DA T B i A AR
UCP, F2AFTE T BAT v 7 5256 75 1 & 14 11 FH
PN iR DB i AR VAL N 2 N SN 4 = S A
7RG DAL L 7 AR T R T AR D AR AR, IRER
BAT, UCP, & JIg B v 25 - 07 L FH R O Bl AE
AR B8 TR AR AL A
1
L1 ¥ B4 24 h (N % Wistar K9
B8 ~12 HKE (5.7 £0.7) g( P EE =R 2
e 5 45 B 9 Bk 5 T, F T OIE 4 %5 SCXK ((50) 2007-
0013 ), MERESR T . B ROGRR 12 h 3l R 47, IR EE IR
J 28 °C MR 45% . fRRL R IR v [ B 2 B o B S
B sh Wt s ir . A A ARK,

L2 249l M8 gl e e 2 AR,
T2 SCH B, SE G T TR 25 4 0 T st B

GRFEEE, e BENRFEh A E K
E:HMF N EERMEY S L Aconitum carmichaeli
Debx. ) 7 M ; 38 2 WG M FHE W) 358 2 Codonopsis
pilosula (franch. ) Nannf. T4 R 114 by 4R E0
H AR Atractylodes macrocephala Koidz. B+ 4R ; T2
RZEFRHEY) 2 Zingiber officinale Rosc. [ T4 AR 25
HE G R /KRB Glycyrrhiza uralensis Fisch. R
SR 382 AR T2 K R IR3: 504130
2 L), 185 24 43 TF 1 5 48 Z8 MR /KR 10 30 min, B}
TR b, 5 WA AR 2, LA 2 K (40 min/
U<, 03 B K T O 24 R 2 A o 8L 5 T, AU Ak 4
FEE N2 gomL T Y IAET 4 CUKFE N
.
L3 0 RNE EIRFESW: LlRFNT,
L5 20080511 3 JiT 3R SR 3 BT KA A7l 25
R, 5 20060406 5 P = . o A 4, b 5t 4L T
I, 4t 5 20060406 ; UCP, #Hi 4 (%4t K B UCP,) .
Phoenix Biotech Corporation, 3£ [& X B /A A, fit 5
20090113 ; HRP #ric st 1l £ IGG: Santa Cruze 2
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H L L E, #S 090818; IEH MG b st bl A
FRA R A A, 5 20081013 ; 9 45 A SABC it 7
oW LAY TREA WA A, IS 81513,
SDS-PAGE B il f & - b st I B AR AW H AR A,
it 081012,
1.4 & W5 KT (AEL60 B Mettler 24 A,
Bin ) 5 B WAL RE S5 0 &R 48 K H IR A% R (BL-
420E ", iR A R A BRA R s A i iR B T (1
BEFALRT ) .
2 FHik
2.1 JreHACER e AR XA ) I fE] 0K R 4y
4, Hd 16 H, OXF A 8 m e kLR g,
dyg ~dyos BERHE 10 g-kg ™ PR ig A AR K ; dog K
T VM R R 2 b JTIR AR Ak il 2 RN AT IR 0, T
SENLIR A2 N AR (LA O °C i 50, AL s B
A, B B) AR A b, ATk 1 2k 5 36 2 T 1 T AR R
2 h PP RCRI RS2 [R] A SR FRALN , i 25 U i s e 7= 44
SR ) o dyos BBUR I ] A €5 1 U7 20 2K T UCP, 1Y
X F A QBB 4L : d,, F AR VIR A I E) A 85
Wi, 4. @ WBHEH: dy ~ dys = B 58 R
(83% 3@ ) B}, 15% H il =g, 2% JB [ EE) M55,
BH 19 CHERSE, RRIQH, P4 d, ~
dyos TR A 4 g-kg AT ig TR, RIF QUL .
2.2 febrtain
2.2.1 fREIGKAR d, M d 25 12 h FRiE R,
d, IR IE N W, dyos IR IE N W, TR THA
Hit5
EFEIKER = (W, - W,,) /W, x 100%

2.2.2 PHANE 2% Maria CF J5ik, KRIEH
IBEIRBE (28 C) A I 5 9 B b B 3R O™ A
S R KBRS g R A UL S e B AR LA
U2 d, K 3 ~4 h, 5 3 RIEA LK., BL-
420E " Y HLEE LI R G H AT E E AR . L BER
e, A BN, B/ H I T T R R AR IR Sk T
I (25 mm) % $ BL-420E " A= ¥ ML BE 55 5 3R 4t ¥
Re#r , 1F e 0 Ik Sk Bz B (B S &R Ak 28 0 T [ .
SR G R FR K B R B AR (106 pg- kg, AR T
ERKFEEER] 0.5 mL) WEEE I 10 s K BRUILIR 216, i
SERFE] 2 he
2.2.3 Western blot ¥l % UCP, iy F k& Bkt
Eh S 2R R e 3 VR ELIE 4,100 °C /KA 5 min, 37
B A UK REFE G 2 JD S B AL AE 20 L 3R 4T
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SDS-PAGE HLK , % A fiFf BR 2T 4k R WL, I B4 141, i —
PU (BT R B UCP, , B M Fi B, 1:250) , B /N -F 1L
FEIR¥E 2 h 5 4 Cob i, F5 1: 400 #i B HRP 4R
IRRVLILE P EIRSET 1 h, REY L RO
PEAT W5, F GDS-8000 HE i i A5 70 #r 2 48 /€ &3 B
A AN BB (A) I UCP, Rikh

2.3 GEitepAbBE R 0 E R B M T T AR

WX 48 B , Graph-Pad Prism version 4. 0 4t i1 4k {4 i1
M N, ORI HT: L« x5 RoR & AL
R, SPSS 13. 0 FAF R gt AT e it 22 o0 B, 4 ) 22 = 1Y
BEEH BRI, P<0.05 HLEIHEENL, @
RBEBAL AT LA S h e /N (M, ) R kT
RRHE (M, )0 ERR, Bidi v = (X, -M,,)/
(M. —M,.) e J 5 RE B () , B 550TR] 22 53 1Y
BEVEM IR, P <0.05 A5 rE L

3 g1

3.1 RhneFA L A i BTG A8 K RRE B 7 BRI
(B RkRE S AL A o YK A 0 BH K 2H 5 B R A T
PRSI (P <0.01) 5 P25 40 15 W0 BH A 2 A 1L
PRESE IR (P <0.01) &% RE 547 7™ Pl B2 i
1B+ 1L FH K2 205 BH R 26 AH LU 280RE B0 7 T4 B2 04
A G b 245 4 5 9 BH M 2H AR 1L 20RE B AL A
I BT (P <0.01), W1,

3.2 VAR T A K& UCP Rk Uk
T A2 TR LB K S T A LG Rt 2R
TETFRA 3G e B v 24 2 55 040 BH R 2H L PH R AR LG
PR Z R AR I (P <0.01), UCP, Kik%H
FF R 2E R0 BH R 20 A0 L, UCP, Rk # A FH s #a 5,
2520 5 JBPH R 20 L PR R ZH AR LE, UCP, R84 s
(P<0.01), W32,

F1 HHEUGERRKERYERUFTAEEIEE (2 £5,n=16)

a5 Fillkey ACRE SV A TR e AL AR
/g-kg™! WMEE/ % I JE 14 {8/ C

i H# - 1.672 0. 412 38.00 +0. 232

B 1 - 1.151 £0. 408 36.58 +0.212

WL B - 0.961 +0.398%  36.61 £0.213

Bt 7 HHL R 3 4 1.326 +0.411°  37.89 £0.220°

W S AAHEY P <0.05,2 P <0.01,> P <0.001; 5§45
HA Y P<0.05, P <0.01,”P<0.001(F2[F),

4 tig
ISO JEAR4E S B 2 IR P sh 7, 38 i 32 1A i %
JE I 2H 20 7= 0 fe Y PR AL R B, A2 MR G £k
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F2 FHREEHMETHERRE UCP,RIZE(A)(xxs5,n=16)

bk
415 , _, TR I R UCP, ik
g Kg
pogiict - 1 014.51 +£95. 41 0.682 +0. 264
FH i - 978.11 +93.59 0.464 0. 196
VG BH K - 980. 12 +93. 62 0.535 +0.214
Ff 7 38 3% 4 998.02 +94.45% % 0.652 +0.235% %

KR A IR TR ™ 3, UCEE DL O B, 32 1A YT 3 ik
O E N A AR SR A A TSO i 4 Bk i Uk 2
A 3 R PR 7 AR 2 BH R TR 3 A B AR, LA
1SO 3l e 2l 49y 7= FA AL RE L LI B2 Sy % 0L it AL 4 A, 0L
KA A YRR, 255 sh PR E A, IRE ™
IR AR b 24 T BT ] B O HR Al LA SR I
B RE Bh 4 2 9 = ) TR TR A AR B
4.1 RAM T H PRy TR SOEZS ) AR
oK, [ A T 22 B0 R T T FH E TR AF 50 ob >R T B - 2
H e iR P IR 25 9, Uk W% 2 FE R I R
FPAJT o W B HE IR 0 D B, A —
Gro b TR BH S A T) CRE R RE R B {4 P
JRRE o BRAR I FH K 8 1 BE rp i o il TP At I i
IR M BH R 9 1% G207 700, LR B AR Rl B 3k
PR 24, BUAC 25 BT 52 R W ) B 1R g 4 a3l
A T BE £ B A AR I B2 7 52 et TE W
Bk RE IR AN 2 B, AN 35 e e R TR b i S AR 52
56 SR FH B P 3 i B 5 Ok 3 AL BE A4 ] BT TS K R
PAIR A 55 B 1 H B

TR 2y B g BF 5T R B 1 B R A
A i 18 a2y, 3G SR A T R SE B8 ) LR R R A
PEIMER]: O il i 3h, B 2oL B
AN E R AR A s BRSSP B R
F 5| 0 [ i iz sh 0 AT ACh 515 (Y 8] i 28 5 @)
i R R B A g R FERE 4R
YDA L DR AR TR A B S 3 s A
TR g AR S I BH KB AIETR ST RAIEZ5 )
4.2 I PH R GIE A% AE 7 Bl B WA R R 7 AR it 2k
B S IRRE AR U A7 A it
2 1 RS AR 0 20 B, %R 7 AR R e A 7 AR
ARk phy 2T T AR A 7 A 3R — By, 7 PR
LN AJE LA O °C O S AT, MR E D AR, 10 [ Dy
BB A b, 2 At ) £ 5 Al A ) ) T AR, AR S
] P77 AR R0, & W B e T 3l Y 7 AR CRE
S BREEERWIYIBR BAT J5 14 B K B 44

AE 3T B, Xk 7 M B R O B B AR e R R A i A
LU R TR B 22, 7 B B B, (H 2 7 AR RE
BRI T 5 3 X BRZH o BiE 7 B v 3 1 5 1 9L BH kg R
LAY P ARBE T Bl TP R B RIR S . X B
TR E SR,
4.3 I IH R IR MR ER BB I RRAE 5 R S R BH R A
TEP HRT A AL i S RE A RR B, th TR # 1Y
JE PR fuf B 1) A AN B AR FE R TR A A
JE T 7= AR TR SCfE PR R AE R B AR IR
I T A 8 e By B e e 22 ) B i 1 G MR BR b 24
TIUREWT Tk R ER o DA S5 A A i G AR
TEBR A DN 25 SR, BH M 4 L BH M 2 A o g 4 R B
X BRI (P <0.01), Ud W] P 20 sh 4 ey T 30 Ak Wk
TREAR R, I B 0E 6 3l W sl %  JWL FF R 2 R B g 21
FHLEG R R BEMR, B XU Bt P
TG, o 24 20 R BH R A R B R R L A, TR 2
EH 0 K L I PE R 2H B A B i 2 (P < 0.01)
Ui B 24 1 5 T B R S W A W T BE L i sh
AE 1 il A KT RE LT G, fE AU AL T 1B P 1, R )
ARG N, X R AR B e T
AE A 1A 2K
4.4 BAT,UCP, 5 ER LR AHMEFL Y
P TR B i 5 2215 O B € I 1D 4L 21 BAT A (U fig
i 20 21 ( white adipose tissue, WAT) , WAT £ ZEH
o Hh = ER I AERE R, T BAT W3 i 7 Ok TH AR RE
LR —SEWESEAR , AR T AP A R
R4 1% 107 200 B 43 A 9 3 35 UCP, , 1961 — 1964 4, k&
IR WG 147 2 3 W e R TR N B G 8 7 4L 2, A FE 48
HORIR BEBS VERA L (IRE B B i,
PR AR ORI . BAT 40 8 3 T % A 58 8 i 28 41
4k, JLT R BAT 40040 B He 5 6 40 % e fik, 5
HPE AT REMI DT AL . BAT 40 P 26 0 4R 2 1 K, i
BRAS T 4R, SORL AR I B A K I A 1 45 5
S IXBORAIE S BAT P B i 25 44 JE il . BAT R ™
PAE AR SR, AR A €T aE, M HIE S M2
AR FE Sy, P2 AR 3G, B IR AR A AE e 2 1 R
i DR, BAT Xof T 4 15 3h 4 4 1A 35 i fi Bk F f
EE EAE ], W 4l W L s W e Dy E R S DI Bk
JEBRE] BAT J& , 7= #5060 0, FEol o0 L) A2 T RE & )
J5T B i 5 ol b S RN R B A LR A, Rl A Al B
Z R EHURSK 20 R UM 2 AR R 1R — 2
4.5 JFPHMELE BAT 1 UCP, ek s it & A
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KW (UCPs) A T K2, 77 76 T BAT 192 UCP,,
BAT £ KL A Py B4 S 2235 19 UCP, J2 g BAT I
REf CHE Dl £, UCP, & —Fh ok K 1 5 F 45 i3
EA,, AP H WSR2, B B e Zohi ik
FES TR AN ) FEL b 27 B B, Ak B IR I i 4R Ak B R Ak A
ATP A i B 6, B & A= o1 B4, i i 48
foid I s B o B ORE ) BE AN BE #E Ok A
ATP i 2 5% A Ry $ i 10 & o ok B BT AN 7™ fig
R UCP, B I06 1/ T AL o A7 412 0 38 ok 3 A g
FrREE AR, fi/NE UCP, 3 36 J5 , X 28 % AN i
32 A S R BN R R B R R 2R Y
BRI Z— o 2 b, B3 37 5 BH g faL , X B 1 Bl )
A EAEVER IR SOUE T % 3l W A5 750 Bt PH i E 78
4.6 /g5 FRSCE SR ATHERE 0 O FH K R
IR BF R R B A e e A e el A e B, AN ke
FRORL B UG (LT o8 R 7 RO UL fih 4R 1T AR /N, UCP,
PR, R T K ORFEAC . 7R BH g 2 (7
g ) 42 8 5 BRIk B e Ak S BAT, B8 T fig & 6k
2, 4 BAT 7= 405 Pk 5 [ B3 fin UCP, 7€ BAT
MFEEE, ARG, @i UCP, {8 B /E I, f#f BAT
A3 it 7 AR B 9 B R FE S Y E R . AR LR F B
M BAT I UCP, 2 A% > £8 455 gL BH R, A0 2 2 it 7 5t
FRRL A, ML FH KR UE A9 AR T B 9 2 — > R 24 g R,
Jry 8 40 2 B A A AR Ak i R T IAATS S v 55, I A 4
L2557 TR, G I CRE & 0 BE B AE 7 T Y
ARl XA A JE IR S 107 )
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