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[ Abstract ] Objective; To observe the effect of Prunellae Spica extracts (PS) on the lipid metabolism in
Zuker Diabetes Fatty (ZDF) rats based on AMP-activated protein kinase/acetyl CoA carboxylase ( AMPK/ACC)
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signaling pathway. Method; The 32 male ZDF (fa/fa) type 2 diabetic rats were randomly divided into model
“%d™"), and low and high-dose PS groups (12.25, 24.5 mg-kg '-d "),

with 8 in each group. 8 male Zuker Lean (ZL) rats were selected as normal group. Body weight and fasting blood

group, metformin group (180 mg-kg

* 4™ and 8" weeks after administration. After 8 weeks, abdominal aorta blood was

fixed with 4%

low density lipoprotein

glucose were monitored at the 0
liver tissue was frozen at — 80 °C,

cholesterol (CHO) ,

collected, serum was frozen at — 20 “C by centrifugation,
paraformaldehyde and embedded in paraffin. Serum triglyceride (TG) ,
cholesterol ( LDL-C) and free fatty acid ( FFA) levels were measured by radioimmunoassay. Fat droplets in
hepatocytes were measured by oil red O staining. Gene expressions of AMP-activated protein kinase-alpha 2
(AMPKa, ), Acetyl CoA carboxylase (ACC) in liver were detected by real-time polymerase chain reaction ( Real-
time PCR).

Compared with the normal group, the T2DM model group showed significant increases in serum levels of TG, CHO,

Protein expressions of p-AMPKqa were observed by immuno-histochemical (IHC) method. Result:

LDL-C, FFA and lipid droplets in hepatocytes. AMPKa, mRNA expression was decreased, while ACC1 and ACC2

mRNA expressions were increased significantly. p-AMPKa protein expression in liver was decreased significantly

(P<0.05, P<0.01).

Compared with the model group, low and high-dose Ps groups showed significant decreases

in serum levels of TG, CHO, LDL-C, FFA and lipid droplets in hepatocytes in ZDF rats, up-regulation in mRNA

expression of AMPKq,, down-regulation in mRNA expressions of ACC1 and ACC2,

expression of p-AMPKa (P <0.05, P<0.01).

and up-regulation in protein

Conclusion; PS can effectively improve liver lipid metabolism in

ZDF rats. Its mechanism may be related to the regulation of AMPK/ACC signaling pathway in liver.
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lipid metabolism; insulin resistance;

AMP-activated protein kinase/acetyl CoA carboxylase ( AMPK/ACC)

2 HIBE PR 9% (type 2 diabetes mellitus, T2DM ) J&
e R e i DL i) M AR M e 2 — , AR 22 i i
B BB, WA A R S R AR IRE . T2DM
PL 52 2%, B A% A S 5 S R BT (insulin
resistance , IR) K, EMEZFH IR WEENRZ
—, BER B A 5 T A R A 3 B Oh AL ZURE T o R
FR e A= RE Jpk , 2 10 5 12 g AR08 2K L B i 0 3% AR
WAl R B, R OHE R TG Ak & P BB ( AMP-
activated protein kinase, AMPK ) J& — Fh & % i) fig i
TR Tt , BB B0 1) 9 4 0 S 2 KR B B A T AR =
2 IR 15 (adenosine triphosphate , ATP) B A= ¥ 5L #% , 75
Jig A3 TR SC B A VR A L 2 T2DM ALK JBE B 7
TR HAR

LRGN, IE T2DM % B4 TH 5 00
R KB VIR S, A6 97 J7 1 I 9847 B LW i
JE 4 A i A 3 AR S O AR LR AT . W
W, SR —MARGEWTRANAYEXER, B
TERHAE Yy ZA, 25 FH AR A T 1 R A, AR &
P REAR TR ?Fizi%@affgﬁﬁxﬁlﬁiﬁj\,hﬁ[‘“
W R PR LR R Bz AR . B
WEFEHE S AR R 09 HL ] £ S35 R4 B 4 i
2 g JBR I 2R R R T oW T G BT
SRR AT R, S BOR R A AR SR R

AT R IR I B ) 7R E*ﬁfﬁﬁ‘é
e AR S A HE R /N BURG AR i 2= L ﬁﬂé?ﬁ
55 IR A R ML AR v B A T 5 Zk%fbi_ﬁﬁlélﬁ
P4 T2DM ZDF K [ 2l 45 28 3 ok 0L %5 K BT ik
MR R W ik | O e a, ( AMP-activated protein
kinase-alpha 2, AMPKe, ) M Z Bt 5l B A # 1k i
(acetyl CoA carboxylase, ACC) & [H 2 15, 718 o %
JE 21 Ak I T 240 Bl 2 ik AMPK o ( p-AMPKa) 2
Ik BT PS T R AU A0 /E AL
1 ##
1.1 34y SPF % ifi ¥k ZDF (fa/fa) K 32 H,ZL
KRB 8 H 1T JE %, W [ b at 4 i A A 50 50 £ R A
FR 2y &), & #IE 5 SCXK (5 ) 2016-0006, ZDF ( fa/
fa) BRI B (350 £30) g, ZL K BB B (290 +
10) g, SPF AT, T [ rp BE B2 Bt v B L Al

PSS T 52 50 B Wy v AR 3R IR EE (21 £2) C LR
JE(60 +10)% ,12 h/12 h S BE-TRBE 6 36, A H 5%
B kK. ZDF(fa/fa) K pumina#5008 a6l (7 H
Ji 26.85% ,Jg i 16. 71% , ki /K AL S 4 56. 44% ) 55
FIRFR 2L KB I8 4 o R ORL R R R SR . %
S50 L A e B R e v B Sl B 00T 5 T B
PSR AR PR Dl 2x (45 2017-071) ® 4, £ 5 S 50
SIS ZE D12 M G TR 3 JE N
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1.2 259550 SRR — W OBUIR (A 36 L1 it 5t
FH A BRAE S AALT659 ) ; IR A, = ) 4
A W RURY 15 A AR O K, B I A g
B2 R L5 h i i, B AE - 80 C 4 F
2SRRI 2 54 95% L EEFE 4IRS B E IR,
Uk, U AE 30 °C AR el s v 4 Sy AR X B T R
107 ~ 1. 11 AR 46 W, T M 45 3 B 0 by oK, I LAk
B (PS) o A= 25 8F 30 kg 42 HUAS v 4 52 U By
A1 kg, PG4 AL T BRZS w H2 4, 12 24 U %
LS KN161009, i 4 i 48 ( H A8 st &8 A /), it
5 GT1941 ) R Ib Z 8 (FEE B A A, 185
57330) ;i 2L O G a5 & (1 [E Leagene 23 W], 4t
5 1221A17) 5 0 56 5% 3 57) &, Master Mix ( 3£ [H
Promega 72 ®l, it 5 4+ il B 00002315333,
0000076581 ) ; AMPKa, ( phospho T183) + AMPKa,
(phospho T172) $it #& ( 3¢ E Abcam 24 ®], fit 5
ab23875) ; EHi % — 4, DAB T AE W, trizol ( It 57 1
AR AW B AR A B A AL 5 4 5 SP-0023,
AEI11701,C-0010) ; Fp AR F , e e 3150 (db st &
SEEFRHEA AR #5535 G1140,G1100) .
1.3 &% GTI810 Al i A4 ( H AR L # A Hl ) 5
1340099 %Y S % & i % ( H & Olympus 2\ H] ) ;
MULT + Bt 5 A ( € [ Promega 2\ w]) ;7500 #4 5
i 2 't 2 ek A 4% 20 5 7 (Real-time PCR) X (35
[# Applied Biosystems /A ] )
2 Hik
2.1 BERIEEST Keoyel GERNIMEMESE 1 A AAEE
K12 h BRI W g, DL = 2 — 7 ek H
23 MG MW =7 mmol - L™ Sy Bl AL A5 v ) BB KRR A
32 Ho B WL 4 b BEORL ZH, OB WM A
(180 mg-kg™'~d™") J& PS fi&. & 5 &t 41 (12.25,
24.5 mg-kg ™ '-d ) A8 H, 8 HZL KRIENIE
B, PSS % 2015 AF fg [ 25 ) 10 2 s
KA, AR R EBLIT A KRR &, 4
VT 2K B VR, L 0.01 mLeg ™' -d ™
TRBLE A AL FN IE B 414 H OV IR A 2RI OK
B 8 Jil. Tk 3 R, EW Ok,
2.2 MARJEEE K iR WE U 08 KRR — M L .
G300 T 0 JA L4 JE A8 JE L AR ORAR K 12 h R H
Jre i A BRAAR o it 2 R It 2k I RS R 2 T L
2.3 HZUHHM WM 8 JHJE A KRS AEEK
12 h, B4R T &L, 50 B bE 22 A RR I, 18 2 ik L,
3 500 r-min ' B0 15 min B, - 20 C % ff.
BUFH L3 5] - 80 C A7, M 4% Z T W A &,
-84 -

A1 S AL IR

2.4 lEFRRE A4S K ROH I =R (TG) |, A
JIEL [ it ( CHO ), 1% %5 B2 i 48 190 I [ i ( LDL-C ) i
B BR (FFA) & BUCR BN , BT A 5 AE %
ST B

2.5 LT O YL@ R RS WG & BUF41 210k
HYIH (6 wm JEFEE) ,10% HEE [ & 10 min, K& T
Kk, 60% SR UE 20 s, 2R IHLT O YL A ik
(hnas) % M Y 5 10 min, 60% 5 P9 B4 (5, K & F
KIEVE, AR ZIRYL 2 min, 1% £ #6-2 B/ 1k, B ok
KGR ¥ 10 min, KB F KW, U 4C T8 Bl K 4,
LY E N P TR € U <3 SN PR G = 1] )
R ELE LT BRI RGO, AR R o £
A Image-Pro Plus 6.0 [EI{F 43 #7 1 14 48 11 °F ¥ 43
W A

2.6 Real-time PCR %l Jf- JE AMPKa, f ACCI,
ACC2 mRNA %Kik WUR A7 4 2, wrizol 4 S
RNA 3 % 5% 30 ) & #F 47 36 4% 5% 4% ¢cDNA, PCR
20 pLI AR Z 819 18 pL + FE 5 2 pL, & F Real-
time PCR Y #:47 /)2 W, &4 95 C 10 min, 95 C
15 5,60 °C 1 min(40 YKAEIF) ;95 C 15 5,60 C 15 s
B, Sl m A T AY TR (R A BRAF A .
WFe 1, SEHLRH 2V AN Rk

#1 PCREI¥EFTF
Table 1 Sequence primer of PCR

K J¥ 51 F B B /bp
AMPKa, I 5'-TGAAGATCGGACACTACGTGC-3’ 101

FiF 5'-AACTGCCACTTTATGGCCTG-3’

ACC1 3 5'-CTTGGGGTGATGCTCCCATT-3' 116
T 5'-GCTGGGCTTAAACCCCTCAT-3’

ACC2 Fi# 5'-GAGGATGTTCCAGGCCACTTAG-3’ 167
T 5'-ATGAGTGTAGGCATGGGGGC-3'

GAPDH % 5'-GTTACCAGGGCTGCCTTCTC-3’ 168

T 5'-GGGTTTCCCGTTGATGACC-3’

2.7 RPEHKD p-AMPKe FHHKIE  HUF A1 45
IR, W 2R i e A B £ i UK triton 240 D 36 3
Pz o B bt JsUE &2, Il 3 T B P, i — 4t
p-AMPKa(1:50) , & F 4 CURAFL K. 2 2 K, B
W2 £k Z¢ thi (PBS) Pk, i F 49 — 4T, DAB B4,
HARREYE, R ik, 86 SRR = R
W, A S o fd ] Image-Pro Plus 6. 0 & {& 4k
A T S U O
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2.8 Giif2EJiik ORI SPSS 16.0 4ot ik, Hds
DL s FoRo RAFGIE S/ 50, R FH B &
J52EOYHT o FEARFEA IR 5040 B , R A ST FE A
(AES B, LL P <0.05 HESA 5245 X,

3 £R

3.1 PSXfZDF KR — MG oL msgm w33 ),
T 2R B A R, X IR T (L B B S
TEH R AROK O, BN R BUIE B, 36 3R
R NGREL, BT R ENZE 2K .2
PRAE R, OB IR . S5 BIR A b, — W ORI 4
PS I | e 7] 2 2H R B — RS A W i ekt o
3.2 PSXfZDF R EAFTH M E M 5IE% 4 1
e AR 21 R B o e S BN (P <0.01) , A7
Y1 A, 45 25— HOBUNRZEL AN PS IG5 5 B 41K R
Jri o 2 5 2 4 JA S, ORI A PS IR
AR (P <0.05) 54525 8 i, XL
AL A PS AR | vy 790t 21 K B i 3 0 2 R (P <
0.01), HZKAMEL 4L, kK2,

*2 PS3 ZDF XREREMNHM (2 £5,n=8)
Table 2 Effect of Prunellae Spica extracts on body weight in ZDF

rats(x +s,n=8) g
asm R om 4 8 Ji

EH - 290.39 +10.38  320.66 +4.53  358.50 6.28

s - 345.81 £7.34"  371.34 £6.76"  388.50 +7.19"

TR 180 347.00 £5.47  360.39 +4.65%)  370.25 +7.34%

PS 12.25 347.11 £12.12  357.60 +12.52% 367.75 +11.54

24.5 348.88 £7.98  358.73 +9.78%  368.25 +10.79%
H: SIERHLEYP<0.01; SHERA LK P<0.05,7 P <
0.01(X3~7H),

3.3 PSXZDF KR =B MBI Zm  S5iE® 4
Ll A, B A 20 K B S I i B e T (P < 0.01)
SRR L #4525 B P OSUAR 4H A PS IR L s
HHRKRSEME LR EES 4254 HiF, — W
X2 Fn PS AR 7] &% 20 25 8 a0 B 3 2 B R (P <
0.05,P<0.01);%5258 JH /)5, — H ®AKL 1 PS
% v 7 4 B s i o 4 B B R R (P < 0. 05,
P<0.01), HKHE TG ITEER. WE3,
3.4 PSXFZDF KR M2 0 5 IE % 4 AL,
R ZH A B TG, CHO, LDL, FFA 7K F i 2 F} &5 (P <
0.01) ; SECAIZA LA, — W XML A PS A% L 5 7] £
HKEL TG,CHO,LDL 7KV 3 TR (P <0.05,P <
0.01);PS fi A4 FFA KF-8 3% TR (P <
0.01), W34,

*x3 PSX ZDF KR =EMAENHM(3+s5,n=8)

Table 3 Effect of Prunellae Spica extracts on fasting blood glucose

in ZDF rats(x £s,n=8) mmol-L !
451 ?ﬂji,l 04 4 J4 8
/mg-kg

EH - 3.54 +0. 46 3.98 +0.59 5.24 +0.33

i - 14.95+1.74"  20.10 £1.30"  23.98 +0.78"

ZHXAR 180 14.60+1.63  17.91 £1.08"  20.66 +1.60>

PS 12.25 14.49£3.60  18.29 +1.49%  20.81 +2. 16>
245 15.13+1.94  18.69+1.75 19.05 3. 47%

x4 PS3 ZDF KRB MASHI RN (2 £5,n=8)
Table 4 Effect of Prunellae Spica extracts on blood lipid in ZDF

rats(x +s,n=8) mmol - L ™!
7 5 p ’Tjil TG CHO LDL FFA
R - 0.56+0.04 2.68+0.07 0.46+0.04 0.51 +0.06
e - 5.85+1.30" 6.38 £0.37" 1.06 +0.10" 1.41 +0.06"
ZHIXUIK 180 4.48 £0.31% 5.64 £0.50% 0.81 +0.11% 1.48 +0.08
PS 12.25 4.47 £0.90% 5.68 £0.52% 0.84 +0.08> 1.03 +0.21>

24.5  4.59 £0.56 5.62 £0.49% 0.78 £0.06> 1.24 +0.11%

3.5 PSXIZDF KEAFNERR T & wiysgm &4 K
FUFIEHZUM LT O Yoo, S8 N LSS, il UL IE & 41
JHF 240 R 285 TE 5, %6 0 3 A, HE 97 3% 5% 509, 20 M A
HOEW R E R Y, R s, g
af UL/ R s 5 OE H A L R, AR TR 4 AN R R R
K50 BRASASORT , HE S HICEL , 20 i A% G 0 A8 v, 40 i Y
Il vk 5 B S B0, /N — , DA/IN YL g T R
F IR RS AR 5B A, = F UK
A1 AN PS 1K | 70 2 2 A0 MR 2 HES o AT A A
Wk HE AR /N X 45 A B T gt AT T RO 5
Th B A E R 4 TR (P <0.01) ; SRR
Hedse, — HOBUIRZE A PS AR s ) e 40 0 3 R AR (P <
0.01), R PS BHA [N ZDF K B IR & & 9 1E
Mo WE1,%5,

*5 PSX ZDF KRAFASHEHL O UM S WEEMFIE (2 =5,
n=8)
Table 5 Effect of Prunellae Spica extracts on average opticaldensity

of hepatic lipid in ZDF rats(x +s,n=8)

24591 F &/ mg-kg ™! TR 4RO B
E# - 0.132 +0.016
A - 0.272 £0.019"
UK 180 0.183 £0. 027
PS 12.25 0.194 £0.017%

24.5 0.181 £0.010%

-85 -
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AL IEH A ;BRI C. I XUIRAL ;s D. PS AR5 #4115 E. PS 155 75 4 41 (18]
2 [7])

1 PSxt ZDF X RAFHLARRRFBEFU (ML 0, x400)

Fig.1 Effect of Prunellae Spica extracts on hepatic lipid in ZDF
rats (oil red O, x400)

3.6 PS X ZDF K 4141 AMPKa,, ACCl, ACC2
mRNA A RIKE B2 5 IE R A B4 R
EUIFE AMPKa, mRNA 23k 5 2 R & (P <0.01),
ACC1 1 ACC2 mRNA 23k 5% [T (P <0.01) ; 54
RIH L5, — HSUIRZE Fn PS AIG  s 0) o 20 K R e
AMPKa, mRNA 335 i 2 7+ & (P <0.01) , ACC1 FI
ACC2 mRNA %35 2 FRE(P <0.05,P <0.01), H
M AR TR ExER, k6,

* 6 PS3t ZDF KR AFEHL AMPKa, ,ACC1,ACC2 mRNA % ix
BN (2 5,0 =8)

Table 6 Effect of Prunellae Spica extracts on AMPKa, ,ACC1 and
ACC2 mRNA of liver in ZDF rats(x +s,n =8)

7
4 5 . AMPKa, ACC1 ACC2
/mg kg~
E# - 1.65£0.34  0.4220.11 0.26 +0.12
15 - 0.53+0.13" 1.35=20.21"  0.87 £0.33"
AR 180 0.89 £0.20% 0.52+0.19%  0.55 +0.22%
PS 12.25 0.98 £0.19% 0.71 £0.28%  0.57 £0.27%
24.5  1.02+0.23Y 0.73 +£0.38%  0.44 £0.20>

3.7 PS X} ZDF KR4 2 p-AMPKa % 1 &5
R JREE T LSS, AT UL IE H 41K BRI AL 2
JHF U 440 43 A AE 200 MR R A A% b T D R AR
B A p-AMPKa 85 [ P 2 35 5 455 780 261 JF 0 400 i Py )
LD REAR B p-AMPKa R IR 36, H5IEH 4 L,
BRIZH p-AMPKe 2 4 #2388 > (P <0.01) 3 5
MEAL 2 L B, —H ORURAR 4L PS KL & R A
p-AMPKaZE 1R B FEW L (P <0.01), WA 2,
#7,
4 itig
(ARE QN H) IC 8 B AR, Bk, %,
- 86 -

D E F

2 PS ¥ ZDF X RAF4 M p-AMPKa & B R LM M (fLEd
1k, x200)

Fig.2 Effect of Prunellae Spica extracts on expression of p-AMPKa«
of hepatocyte in ZDF rats(THC, x200)

&7 PS X ZDF X R AF 4 M p-AMPKa EH X ZEEEHNH M
(x+s,n=8)
Table 7 Effect of Prunellae Spica extracts on average opticaldensity

of p-AMPKa in hepatocyte in ZDF rats(x £s,n=8)

20 5 F 4t /mg-keg ™! p-AMPKa
E# - 0.439 +0. 015
LY - 0. 125 +0. 005"
IR 180 0.294 £0.018%
PS 12.25 0.394 +0.015%

24.5 0.352 0. 022%

JERF R, TR, BAT WIS K, W H o b 2
TIRE, Mz B BLAE B 2 A, R R B i kL R
SAEAD) R e O, oS 2 oh e
FIBH IR B 2 30, % BUAR B 52 42 1 A SR 18 1R
WU B A — S AR E T RS kB A
B s T T 5 7 4y ob, AT 2 B R L
e IR Z50E . RTISCHR & B PS fig A 24 47 ZDF
R BT RE ECAR 396 e 3 IRU 56 TR O R BF S
U B L0 BR o 7 A5 1) 36 5 R T BE (407 B A
BORAMM .S AR NS L0l T) B HE
L35 IR BT TR, BE B AT A AR 5 T2DM R
FU R Y s A, SNy B A R
WM I 4 (47 SR R B L2 8) I PR I
A SR & BN ORI R
ZDF KR & T2DM Syl w5 I8 1Kk 2 % S5
SR B UBRR 2SO A TR R, 0 B o o %
L AT LI SR i X 25 L A AR L A AIE 1Y
BEAS SRR A S LK B A R 2 K LA L
0 U I K R LRE T PS ZH kB Lk
J5F k% i B ¥ A P

AMPK B 50 20l V1588 L — i 5

It
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TRSF I 22 508/ 95 S R 2R Ul , DA S U8 = SR AR
KAFTE, b o SEIEFH M B,y T34 AL,
Horb o W AR AE AC PR B BT fE
W, AMPKa B1 PRKAAL Fl PRKAA2 3 [H 4i
T4 o, Bl o, WG FR S AG M, B AITHE P AL 8L 334 3R
iho QIU &1 73 B Et i/ Bl AMPKa, F1 a, JE A,
R BUANHE oy FE DAL o %) /0N B vb o BT g ot R B A1
[ 5 2 IUAE , 3E W] AMPKo, 7648 18 1% 35 b i 22
FEAE, F AR IR &R 172 (Thrl72) i 55 & A W5 IR
P R A S A EE R, AMPK [
ST E A AR T R A (1 B, (LKB, ) FI1E5 i &
RO 4 28 PR (CaMKK) , CaMKK 32 23 iof
TP Ca" B 1 ¥ B M 0 AMPK ;4 L 1A BE
ATP A g i /> T ARG i, 222 i LKB, 375 AMPK
EE A R IR T ACC J& AMPK 2R iif
oy F 22— FLAE g 1D R ) A A PR AR O
AERAEAR B 25 A AE AT o KO bR s BF 5 v 52 B S
ACC 7EMFL 3 ¥ R A7 ACCL Fil ACC2 5 b [7] T fifg
43 H ACCL Al ACC2 K i, HoAf Ak 2 BEA i A
(acetyl-CoA) 5 ATP {H P 5 1k 11 B 1 T — Ik 44l ity
A(Malonyl-CoA) ™' | ACC1 FHAF1E T & MG [
2L (Can e A G 05 ) B 40 B T b, ACC2 £ EL AR A
F & AR AR B 22 Cn I O R L L) 1Y
SR P AR I IE R, ACCT AE 40 S R T AR B9
Malonyl-CoA = 2 F F g if )R (FA) B & R A1 4E
KL ACC2 8 2k A 2 1 JE B A9 Malonyl-CoA
B IE L A ORI % RS 1 (CPT) i 4okE
fk FA LR35 . ACCL #l ACC2 7 3 fiE b 7T LU
FAEARAZ /N BURT JOF 4 53 0 i I ACC1 2R R Je 1 8%
U S PER R ACC2 JE[R, JE FA & LS AR 2
SN0 52, H AT ACC 3 i 57t 25 2 3 36 2 14 40 i
ACCI fil ACC2'™"), 4 AMP/ATP FF &5 A, LKB1
itk AMPKa [ Thrl72 {37 & Hih 462 o 16
AMPK 3 53 Bl 8 Ak R I ACC, T 300 1 L35 e | ] Bsf e
it ACC mRNA 93577, 53 40, BH A B & A Ao BR
P HMG-CoA if 7 i th & AMPK 1) Fiif /> T2
— , H Wl R A 2 3 T R S Y . AMPK iR
2 55 H A [ K £ Fh 22 YOI %, ELIE SE AMPK RE

AR AR SR L M AR EEN 4,0
HE A JE A 2R0KT A 4 W 1 0 5 R Ak B B 3R 32 R IR
IR 22 R 789 v T e IR ; ¥ 1% PPAR-y [fif i
IR A s A RE i F 5 mTOR I sirtuins A B 1E 1
LA ko 7E 4N M AR R 2 TE R 45 B IR R =

T AE R A AT A
ACC mRNA ()R ikH 9 T8 FA & B3 . AMPK
15 5 OS5, ACC ikl 2> 16 M I, B
il FA & 5, 2 iE FA 040, DL IR AR T 76 A1 8 41 21
RUTBL, VFe L 45 BFsE R L B AMPK, ACC
BT AL AKCE, T8 B T A E A e
(SREBPlc) , & B BTG 5 2 7 W (FAS) mRNA %
ik BENS W E R HA-TTE 408 {R4h FFA i S I 40
MIRg BT U0 R, A S g rp, BE A4 K Bl AMPKey,
mRNA 3k 2, ACC mRNA 223K 30, 1f 75 FFA
FHEr, 5 LR 45 R — 3., PS 4& /& ZDF K[
AMPKa, mRNA 235 fl p-AMPK #9243k, W 2>
ACC mRNA 3k, AT R AR 40 M A 52 350 FR, o 4%
JFFIEE A 77 72 P, i v e B 3R MR v o AR AR 3R
flo Zf bR Bk w5 ) vl R GE o s AMPK/
ACC {7518 % , A 3k 3 ZDF R RUIR AL A2 TR
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