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[Abstract] Objective: To investigate the therapeutic effects and mechanism of decoctions from four kinds of processed

products of Aconiti Radix Lateralis Praeparata (ARLP) in deficiency-cold syndrome. Methods: A total of 36 SD rats were
randomly divided into the control group, model group, Shengfupian(SFP) group, Paofuzi(PFZ) group, Heishunpian(HSP) group
and Paofupian (PFP) group with 6 rats in each group. Except for the control group, rats in other groups were administered
hydrocortisone sodium succinate via intramuscular injection to induce a cold deficiency syndrome model. After 14 consecutive
days, each ARLP decoction pieces was administered via continuous gastric lavage at a dose of 12 g-kg'-d" for 7 d, while the
control and model groups received an equivalent volume of physiological saline. After the end of administration, body weight,
spleen weight and thymus weight were measured for calculating the spleen and thymus indexes. Hematoxylin-eosin (HE) staining
was used to observe the pathological morphology of adrenal tissue. The fully automatic biochemistry analyzer was used to measure
the total cholesterol (TC) , triglyceride (TG) , lactic dehydrogenase (LDH) and lactate (LAC) levels in serum. Enzyme-linked
immunosorbent assay (ELISA) was employed to measure the contents of 17-hydroxycorticosteroid(17-OHCS) , cortisol(CORT) ,
triiodothyronine(T,), thyroxine(T,), thyrotropin(TSH), immunoglobulin(Ig) M, IgG, cyclic adenosine monophosphate(cAMP)
and cyclic guanosine monophosphate (cGMP). Western blot was used to measure the protein expression levels of protein kinase A
(PKA), cAMP response element-binding protein (CREB) , silent information regulator 1 (Sirtl) and peroxisome proliferator-
activated receptor y coactivator-la (PGC-1a). And high performance liquid chromatography (HPLC) was used to determine the
content of major alkaloids, followed by Pearson correlation analysis with pharmacodynamic indicators. Results: After modeling,
compare with the control group, the model rats exhibited symptoms such as lethargy and loose stools, mild abnormalities were
observed in adrenal tissue structure, and both spleen and thymus indices were significantly reduced( P<0.01). Thyroid, adrenal and
immune system functions were suppressed, with decreased serum cAMP level and significantly elevated ¢cGMP level (P<0.01).
Compared with the model group, the adrenal injury by hydrocortisone sodium succinate were repaired and the spleen index were
increased significantly in all four ARLP groups (P<0.05, P<0.01). The thymus index in SFP and PFZ groups were increased
significantly (P<0.05). The contents of T,, TSH, 17-OHCS and CORT were increased significantly in SFP and PFZ groups (P<
0.05). In addition, the content of IgG in SFP, PFZ and PFP groups were increased significantly(P<0.01), while the content of IgM
in PFZ and HSP groups were also increased significantly (P<0.05). Regarding the cyclic nucleotide system, PFZ significantly
elevated cAMP level while reducing cGMP level (P<0.05), exhibiting the most pronounced effect among the four decoction pieces.
For energy metabolism indicators, PFZ significantly improved abnormal markers including TC, TG, LDH, and LAC (P<0.05).
HSP showed marked improvement effects on TG, LDH, and LAC (P<0.05). Both PFZ and SFP significantly elevated the
expression levels of PKA, CREB, Sirtl, and PGC-la proteins (P<0.01). Additionally, the diester alkaloids in ARLP showed a
strong positive correlation with TG, IgG, and CORT, a strong negative correlation with LAC, a moderate positive correlation with
T,, and moderate negative correlations with cAMP and spleen index. Monomeric alkaloids showed strong positive correlations with
TG and IgG, strong negative correlations with LAC, moderate positive correlations with CORT and T,, and moderate negative
correlations with cAMP and spleen index. However, the content of water-soluble alkaloids showed strong positive correlations with
TC, LDH, 17-OHCS, T,, TSH, and thymus index, moderate positive correlations with cAMP, CORT, T,, and spleen index, and
moderate negative correlation with ¢cGMP. Conclusion: Among different processed ARLP decoction pieces, PFZ processed
according to ZHANG Zhongjing's method exhibits the most potent warming and cold-dispelling effects. Its pharmacological actions
are mediated through regulating the thyroid, adrenal, immune, cyclic nucleotide systems, and material-energy metabolism
pathways. Among these, water-soluble alkaloids show strong or moderate correlations with more indicators of deficiency-cold
syndrome and exhibit the highest content in PFZ. Therefore, PFZ processed according to ZHANG Zhongjing's method may exert its
warming and cold-dispelling effects through water-soluble alkaloids.

[Keywords] asthenic cold syndrome; processed Aconiti Radix Lateralis Praeparata; alkaloids; hypothalamus-pituitary-

thyroid axis; immune system; cyclic adenosine monophosphate/protein kinase A(cAMP/PKA ) signaling pathway
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Fig. 1 Effect of Aconiti Radix Lateralis Praeparata( ARLP) decoction pieces on adrenal glands of rats with deficiency-cold syndrome (HE, x200)
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R R . SRR LA, 2% 20 25 2 R IR kG
MRS B —E R, e 40 SLHER LR,
ORARE 8 A B IR Dt 7 3] ) A 08

3.2 B X M SE R BRI B S R e
P AR N WS AR R BRI A, = H 4l
RBUE b R BT R X2 A BRI R
Jo AR ML /N R A TR R LR A 1 SE R WL
5 5 8 5T PN AT L R S R AR O B AT Y i 5 2
IS R S R WA s IR g RS ok £
JEE SR B AN A R SR A HES I 3L L B
J3E P9 AT DL/ R U PR A R R R R
B0, SRR LR, A5 4 2 AL IR AL S B
15 DL 3 R B 2 09 5 R AR A BERA 2R B R e
BF 5 PR R A B R T 0 f ml A 3 S b R
BT —E MIRIT R . W 1.

D E F

ERAK (P<0.01) , 3 IH M F8 UF A5 A KBRS e T e 52
ES B S TS 22 o S e <9 1o i
211 -
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Y B H 40K U U 9 B3 ) 5 Tt 5 (P<0.05, P<
0.01) , A W F- LB B 7 41 LI 45 2000 2 7 75
(P<0.05) , ST F LA FhF F 280 i 5 4 T 85 AL 9% 2
KGR, WEL

F1 MFIRE X EFIEX RN ERIEBNZIN (F+s,n=6)
Table 1 Effect of ARLP decoction pieces on spleen and thymus

indexes of deficiency-cold rats (x+s,n=6) %

20 57 Fl /g k! gL F 25 kg M F5 B

=Kl 0.26+0.03 0.20+0.02

F R 20 0.19+0.02% 0.10+0.02%

A B 4L 12 0.23+0.01" 0.1240.02%

0 B -4 12 0.26+0.04" 0.13+0.01%

SR A 4 12 0.24+0.04Y 0.11£0.01

alipaiil 12 0.25+0.03" 0.120.02

T 52 A4 VP<0.05,7 P<0.01; 5 55 41 H 4% Y P<0.05,
YP<0.01(F2-% 7IH)

3.4 B X B SE R A R BRI Bl T, T, TSH
BFE 5 A R B 2 K BRI TE T K
I FEAR(P<0.01) , T, A 7K F B {2 B AR (P<0.05) ,
TSH (1) 7K V- A B AR i 5, 158 B R 98 E A AL R Bl AR
i T 8 22 B . 25 T A TR AK BT O R IR T
o, SRRV LR, AR B R A M B AL R e A
KT, 1 7K 728 8 T = (P<0.05, P<0.01) , [k 2R i
AHA, BB HRR T, KA TS B H
2R G  Lo A W 21 2 K BRI T
o TSH 7K 781 2 i (P<0.05) . W3k 2.

F2 MFREMEFRERRMDER T, T, TSHAKFEHHME (rts,
n=6)

Table 2 Effect of ARLP decoction pieces on serum T,, T, and

TSH levels in deficiency-cold rats (x+s,n=6)

15 o T, T, TSH

/g-kg'  /pmol-L! /pmol-L"! /mIU-L"
kil 80.40+7.98  2002.22+49.91  23.10+0.27
AL 67.36+3.34% 1707.78+16.39"  22.18+0.45
AEMEAZE 12 81.67£4.93Y 2007.78+218.18  24.19+0.63%
JIMEFLH 12 88.73+7.61% 1955.00£174.16  25.34+1.33Y
MM A4l 12 71.34+5.74 1 649.44+135.67 24.19+1.89
IR A 2 12 76.78+8.93Y 1882.78+175.65 22.61+2.31

3.5 B R Mg SRR AL R B IRl 17-OHCS AN

CORT (R 5725 P 41 b e, 45 780 4 K Rt 375 v
17-OHCS 1 7K F & 2 F# {1 (P<0.01) , CORT Yy /K °F

IR F 25 4L, 22 IR Ge 24 5 30, 1 B 1 FEIE AR A

KEVE bR e sz 204, B b R BT ) RE DR .

5L 20 LB, AR N R AL B 2 79 17-OHCS F
- 212 -

CORT 7K i 35 T (P<0.01) , BRI - 26 Fi 4 Ff A
WA TR BER HER TG L, &3,
£3 MFHRE X EZEIEKXRMES 17-OHCS #1 CORT 7K F # &

Mg (X+s,n=6)
Table 3 Effect of ARLP decoction pieces on serum 17-OHCS and

CORT levels in deficiency-cold rats (x+s,n=6) pg-L!
25 /g kg 17-OHCS CORT

ek 61.70+£2.21 520.24+14.05
LT 41 52.66+1.787  472.62+25.82
A B2 12 61.17+2.43"  569.05+34.23"
T2 12 64.72+4.02"  548.81+17.88"
SR 21 12 57.09+4.12 521.43+59.72
S B 12 53.19+6.34 495.24+41.26

3.6 Fff 7 XF kR FEUE K B R S 1gM Fl 1gG 11 5%
W 55 A P B R 4 K BRLIAL 3 P 1gG Ry K P
A i I (P<0.05) , IgM K PR Fas A4 H2E 5
TCGETT 24 5 S, Uk W i JE I B R K R R G g
ZEE . S ALY A, R BT L AR B R AL R
B 20 R BRI 3 T 1gG Y /K T 3 T 5 (P<0.01)
R 2H K B 1gG Y 7K P A T e i 3 (0 22 5 e 40
TherE o J B R SR 2 1gM Y K S BE 8 T
1 (P<0.05) , 2 BiF R 4 RUA B - 21 K B TgM 1 7K -
KA T m s BERTRIFE L. k4,

F4WHF R T B FEAE & R R 1M 0 1gG Ak F B (vt

n=6)
Table 4 Effect of ARLP decoction pieces on serum IgM and IgG

levels in deficiency-cold rats (x+s,n=6) mg-L"
21 51 il /g ke IgM 1gG

sk 18.42+1.47 657.33+70.05

AR 2 16.13£1.01 519.00+30.17"
A B e 4 12 19.11£0.59 749.00+88.71%
JEL R 20 12 19.91£1.47"  697.33+36.70"
ey 12 20.31£2.64>  652.33+122.87
JELREE 2R 12 16.01+0.56 632.33+25.63"

3.7 BTN i FE IR A A K B AZ R R GE cAMP
cGMP (520 525 (41 5, A 41 KRR it 335
cAMP [ 7K FEAR , {H 22 53 JE 58 1124 7 L, cGMP 1
K 525 T (P<0.01) , 156 B 2 € I 155 780 K B A A%
ARG EGL . SHRA A, T4 cAMP Y
KB T 55 (P<0.05) M Bt 21 cAMP (17K B 3
THEs (P<0.01) , A5 FFF Fr 25 0 3805 H- 20K B cAMP ft 7K
A TR A A ER TG EE L T
cGMP 1 7K - B i F# A% (P<0.05) , 25 BRFF- 4 1 B
A1 RN BRI - 4 K BRI T P cGMP 1 7K S $49 41 T A 7Y
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W AR HES TSI E L, RS,
x5 MFHRE3EZEIEKXRIMDES cAMP F1 cGMP 7k F 1 % 1

(X+s,n=6)
Table 5 Effect of ARLP decoction pieces on serum cAMP and

c¢cGMP levels in deficiency-cold rats (x+s,n=6)

250 Fl 4 /g-kg'  cAMP/nmol-L" ¢GMP/wmol-L"
ek 48.65+1.35 11.78+0.34
TR 4] 45.00+1.68 13.48+0.68%
Az B 2H 12 51.39+4.32 12.84+0.79
S 20 12 53.22+5.48% 12.20+0.33%
PR 21 12 51.74+5.88 12.31£1.10
JEL I 2R 12 52.53+1.56" 13.98+0.70

3.8 BfF 0T i S I ASE 2R O BRI T RE AR A Y
B 5 {4 R, BB R R R TC

LDH .LAC % 7K i # FE AL (P<0.01) , TG By KV A
Fhs a0 22 50 G0 vt 2 0 S, Ui B i JE I A5 A
KLY T e s A K ORI . B A A LE A, S Bf
F-41 TC WK B 2 T 5 (P<0.05) , A= B Fr 4 L
B2 A0SR R 4K B TC 1K A TR (|
2R TG F 5 41 TG /K 8 35 R,
Z R EAG ¥ X (P<0.01), B A 240 TG 7K
-] 5 AT (P<0.05) , 2E B 4 R B - 4K B TG
AREFBEIGE S A EF ERITFE &%
24 2 LDH [ 7K °F- 34 18 2 F 55 (P<0.01) 5 4 B + 2
LAC MY 7K 5 2 TH 5 (P<0.01) , BB A 2H LAC Yy 7K
- B & T 5 (P<0.05) , A B A M B R 41K B TG
MAKFHETFmBER, BESTHEITE L.
W6,

F6 MFRAMNEFRIEXRRMFBR TC.TG.LDH K LAC K FEH I (F+s5,n=6)
Table 6 Effect of ARLP decoction pieces on serum TC,TG,LDH and LAC levels in deficiency-cold rats (x+s,7=6)

4150 F /g ke TC/mmol-L" TG/mmol-L" LDH/U-L" LAC/mg-dL"
S E 2.26+0.33 0.48+0.15 2019.83+227.38 27.98+0.44
TR 241 1.32+0.14% 0.63+0.05 1 087.33+88.69% 7.12+0.89%
A B 4 12 1.60+0.26 0.46+0.11 1 701.00+447.02" 18.85+8.96
S B 2 12 1.87+0.17% 0.35+0.08" 2029.67+218.33 24.87+7.95%
SR 26 12 1.55+0.22 0.35+0.09% 1521.33+239.58% 27.45+4.85%
YL fA e 2 12 1.58+0.21 0.39+0.04 1 743.00+138.79" 25.55+4.94

3.9 Fff 7 X FE Gk B A K B 41 21 h PKA
CREB.Sirtl \PGC-la fE IR LW M 525 14
L #, # AY 2 K B 4 41 b PKA | CREB, Sirtl |
PGC-la i H R IXAK T3 L EREAR(P<0.01) , R W] &
FEJEA Y K Bl cCAMP/PK A 3l % 4b T F R, 9

x®7 BMFHRE M ARFESALS PKA.CREB.Sirt 1.PGC-la EA &%

AE A KRR AG o SR B 2 LA, A B AR
TH EREARBRP W T R, 255 B A 50T
2 L (P<0.05, P<0.01) , JE R A4 B A 2H %5 T
4R E AR BKFA TR B HER LG E
Mo WFRT 2,

G850 (X+s,n=6)

Table 7 Effect of ARLP decoction pieces on protein expressions of PKA,CREB, Sirtl and PGC-1a in liver tissue of rats (x+s,n=6)

2150 /g kg PKA/B-actin CREB/B-actin Sirt1/B-actin PGC-1a/B-actin
R EEl 0.96+0.13 0.75+0.08 1.01+0.23 0.57+0.07
IR 0.04+0.01? 0.03+0.01? 0.04+0.02% 0.03+0.01>
Az B R 2 12 0.50+0.22" 0.37+0.12% 0.70+0.18" 0.30+0.06"

I B 21 12 0.39+0.17" 0.43+0.18" 0.64+0.15% 0.32+0.04"
PRI 21 12 0.17£0.11 0.12+0.03 0.22+0.07 0.1240.05
JEL R 2R 12 0.09+0.04 0.11£0.03 0.17+0.06 0.08+0.03

3.10  BiFF b AR W e iy B I E

3.10.1  JrikcEE LR K EE R e M E A
B A5 R W, & B bR B e T AR Bl 1 5
5> H0Y RSD ¥ <3%, & IR 2% B AR 2 1 R4
LVERRFE DR, & B bR o3 B i 4255 51 o 31
R % I e Y=10 171X+4.865 7(r=1.000 0, £& ¥ 35 [l

0.002 2~1.385 0 gL") , JK 1 Y=10 707X+60.862 (1=

0.999 9, £k M {5 Fl 0.002 7~1.710 0 g- L") , £ H 34 E

3B Y=9 526.8X+19.872 (r=0.999 9, £k 4 & M

0.001 8~1.145 0 g*L") , & {f Y=14 153X+85.022(r=

1.000 0, £k 1 ¥ [l 0.003 9~5.940 0 g-L") , If F ¥=

6 959X+23.261 (r=1.000 0, £k Tk & Fl 0.002 1~
- 213 -
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PKA 180 kDa

CREB 43 kDa
Sirtl 120 kDa
PGC-1a 100 kDa
[-actin 42 kDa

A B C D E F
2 BREAARFEEAZL PKA.CREB.Sirt 1 1 PGC-1a & H Bk

Fig. 2 Electrophoresis of PKA, CREB, Sirt 1 and PGC-la

proteins in liver tissue of rats from each group

1.335 0 g-L") , £ H 15 25 5 Y=9 032.4X+33.383 (r=
0.999 9, £k 7l 0.003 9~2.500 0 g- L), 2 Ff! [t 7
193 JE B Y=8 642.9X-25.609 (+=0.999 4, £k 1k i Fl
0.0237~1.516 0 g-L') , 2 H Bt 3 %k J& 6 v=
7 362.2X+31.976 (r=0.999 1, £k 1 75 F 0.009 2~
0.590 0 g-L") , & H Bt ik & 3k 7 ik Y=8 362.7X-

R8 MFRAPOMABEENMBHNRES L (F+s5,0=3)

19.099(r=0.999 9, £ £ {5 [ 0.016 9~1.080 0 g-L"),
B Sk B Y=8 762.4X-23.436(r=0.999 0, £k Pk 15 [
0.007 9~0.504 0 g-L") , & 3k fil Y=7 472.3X+37.622
(r=0.999 6,k 11 [ 0.004 5~0.580 0 g- L"), Ik 1%k
Bl Y=8 025.2X+36.437(r=0.999 7,4 PE {5l 0.012 3~
0.786 5 g-L") . #hMR 2 B R T R B S0
B R R 5 2 Y O 3 1T R R 96.5%~
103.6% ,RSD ¥7<3% , £ G 5 12 2 TR o

3.10.2 PP AR MBS 0 E A AT B A SR A
it 7K BT H 6 i 3 A K U AR W ik (R TR 2 2 ke
PRAT L WM B30 S0 IR & R B S 20 Al
6 Fifr LR (1 i v P i A W e (R R B 1 Sk D
2% H B 2 3k DR AR HY IR R Sk DR LR 2 Sk e L
Sk B K IR 1 Sk B ) 1) A e 5 SR e B B K R R
KPR A Wi R B i d e, SR AR RR VA P A= Wb
BATRR A AR W L B /D T A B R AV B R, R A A
Yo i) & AT A B R K R . WLER 8 3K 9.

Table 8 Contents of six water-soluble alkaloids in different ARLP decoction pieces (x+s5,1n=3) %
W EINICEA RN PR ELIE - EEE AT B Ji A 2 525
MR 0.004 4+0.000 0 0.021 0+0.000 7 0.022 4+0.000 6 0.019 2+0.000 5 0.031 2+0.000 0 0.010 7+0.000 6
S B 0.001 1+0.000 0 0.021 9+0.000 4 0.001 0+0.000 3 0.327 4+0.011 5 0.029 3+0.000 2 0.006 4+0.000 5
SRR 0.000 1+0.000 0 0.002 7+0.000 0 0.002 2+0.000 0 0.000 8+0.000 0 - 0.000 5+0.000 0
RIS 0.001 8+0.000 0 0.001 9£0.000 0 0.002 5£0.000 0  0.008 8+0.000 0 0.000 2%0.000 0 -

T = AR (R 9T

®9 MFREFeHEREEDHNRESE (F+5,n=3)

Table 9 Contents of six liposoluble alkaloids in different ARLP decoction pieces (x+s,n=3)

%

A AR R Sk R AR R SR R R R O K D EREPS 1 3.5 VP
A= B R 0.037 7+0.002 4 0.007 4+0.000 1 0.022 5+0.001 2 - - 0.007 1£0.000 4
B 0.003 7+0.000 0 0.000 3+0.000 0 0.003 9+0.000 0 - - 0.000 9:£0.000 1
I 0.003 4+0.000 0 0.000 50.000 1 - - - _
JL R A 0.006 2:0.000 2 0.001 1£0.000 2 0.003 8+0.000 0 - - -
3.1 FfF e A AR R I B TTE 24 50 S 43 {apIliE i S

B o0 nilHs 45 2 5cde bn 5 O EE BY AE e PR R T A 4

Wit

Yok B 7K Vs Pk A W0 B B R AT A OG4BT, TT
XL g B A M1 S TG, IgG . CORT £ 58 iF A 3¢, 5
LAC 25 A tHC, 5 T, 2 h & IEAH S, 5 cAMP Fl
JIGL e i K5 5 b A5 A OG ; BRI AL AR I S TG A IgG
EIRIEA X, 5 LACE2 M A AHC, 5 CORT M T, 2
TR IEAH G, 5 cAMP B 48 £i 52 v S 7 AF OG5 OK
BB S TC.LDH ., 17-OHCS . T, . TSH & it i
FEBCE R IE A, 5 cAMP . CORT T, J% JIg JIF 45 %5 5
HAEIEM E, 5 cGMP 2 A8 A 56 . UL 3% 5 H R
- 214 -

HE FE I BT AR B AU T EUE
S EORE B AU IR AR DLACER A R AL | I R AE IR LR
PSR BE B JE RS | B A Bih AR JEHIE L T 5 N 4
Wh G HE ) o RE A B R A R A R G R A
Ko BRI PR H I BE 0S5 | SR 2R A R v 24
Y7 REIEUE . b, S R (98 ) B
4 1 EROR RA% A2 30 45 L R B I T,
F o n] T /0 B BE R L BH ke 2K 3z T B R #
W 22 5k B, B BH AR LRI K B 7 T B LA
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WF T 22 & 1 BF 7 B, B8 /0 X6 Eb AN [) 6 ) B0 A% =2 (]
TR PR ECFE 200 22 5% R R F B RO I R R A . AR
SCIE A T FEE K BB R A A b g AR
S5 B R G LR A SR I T S AR B BRI
BF R 7K RVRORT i FE IR Y YA T AR FIAE I BL L, DL
SRy 6 B T I PR R FH AR 2%

SIS AE R LW BT 45 4 25 AL B RE S G KR
1 Mg FEAE IR, T v A5E AR R R 1% TG R e AR B, £
PrE B RR . Horb TR T, AT AL AR R R P AR
i, TSH X HUIR i HL A5 5 %298 35 4F 11, 1 CORT Al
17-OHCS W 2 F2 e B | Bg 2 53 Ty RE 2 ff 2 ' B 1
R FE M B LA bR . EARBR P BAI KR T, T, .
TSH.CORT % 17-OHCS 1 7 & ¥ FEAK , 1 A5 bt 7 A
60 B 7] 4 3 TF s T,  TSH . CORT A1 17-OHCS 4 &
a8, AT UL AR B A R X 2R O RO IR AT
U ) e EL A I 3 O VR R T B R SRR A
ANEE . BEAb vk pk S5 5T 2% B 2E B IR T R
FEIE 32 VP I G P I 2 R AR A A DI I M T A G
FEH R, ARBFSEAE I TC . TG . LDH K& LAC %5 g
A A DG 8 A, 45 S 3R I JE LA KB TC . LDH
M LAC & ® AR, TG & = T i, A B R B F 7
S 4 B0 B ¥ 2K R K BV RE 96 TF | TC.LDH &2 LAC
5 o, BEAIR TG Y B dik, AT o R LA o i 4 £
WACPAR TR A o AR5 F 5% 2 B 1 JEIE A1 R
PIE K B P 1gG A IgM 1Y & it 25 2 b, B (4
WARPEDI R 55 . TEAWRG h BB R B 5
4 Fi B 2K R K W AT T R R FEIE R B 1gG A
IgM & 3, 25 6 NALIVE B J 48 450, 2% BH JHL v 8 2 1 o
B ) R R A5 R BH B AE T, HA B 7 i ROR ey
B R AR B 5 .

9 BA K BH R ) AR S AT TR R G
A E B K E , cAMP Hl cGMP F Ay 12 314 i 5
UE Y AR AR, BH B & cAMP Fll cAMP/cGMP 2 [%
IR FEARAIEZE T, M BT A B B 6% 3 T
{5 CAMP (1 7 i, H 00 BF W] i 2 BE IR cGMP 1Y &%
it . cAMP/PKA i [ & ML 1A 4 i B o A X 9 32 2
41 i £5 T3 1%, Al % IR Y 2Rk A BE AT I A ALK
ATP (WA B, Z 5 LR 0 B B st g
RUAE . T,/ T, 5 0l 5 G E UV HIKZ R4 G,
WvE R TE IR 3R Ak B (AC) L 4k T i fk ATP 2k i
CAMP, cAMP AT 8T HAR M 25 1 8O PKA, fiff
IR Ak, ik i Ak I L 307 CREB, CREB B i2 1k
J& A L PGC-1a ) 23527 36 4L J5 19 PGC-1a £
BUAA I 07 M 7 B4 R A A 5 i i S A

fig Wi B2 B A8 AL 55 — F 5 A AR o AR R R AR
FHP . Sirt] J2& 40 g b i BB RN 4%, 7T 5 PGC-1a,
AMPK 45 B f2 £ 35 AH 5C 8 1 41— A il o J8% 07
2612503 3k RV EE R B A s LR AR s &
JI T T2 480k TS (R P9 4 T R AR O 4 HE AR R
B AERIEIRES T, cAMP/PKA il % 4k T F IR
A ,cAMP 5 PKA & [ £k & W E L. AR
g8, i JE R ALK BRI BE Hh PKA L CREB, Sirt] Al
PGC-la 8 113 35 /K - ¥ 5 25 B AIK , 10 B Jf € IE K
BRI R A A S KT R A . A B 0 B T
% 7} ¥ PKA .CREB . Sirtl 1 PGC-1a %5 [1 1 3 35 /K
S, R R 5 00 B R AR TR R A 3R R AR B R
I BAF - AT fE A O 3G cAMP/PKA I 5 47 v HLAR Y
Yot Re AR KT X 5 M S PR T cAMP
A P

0 3 AR v BRE T 2 e R T R Y
SR, U AR BRI R B F i e o ek A v, BB Y
A BRI T A B oy AR /b kS AR AT N
S 7KV T A 0 A I TR S A 2 S i P A
il Pl ) B T o FEAR SE G v BT I K M R
LR Rl e I QA BN ) S vy N nE 3 1 1PN
R, 31X 5 FE R A 4% 101 24 HR R A A X R ARG T A
B R A DU 8 97 4 Ui v A 9 ) 20 DL A B T
{14) B i 760 A 0y o /0 1 A B R RO B R, XL
AW B R TR B o K K L R A R
i 50 A 0 B 1 5 o ) R 2 RCHS b 1 AT AR 6 1k 4
M, BT 260 7K s A A 0 R S 3 2 A 0 1 R S 1) 25
RAR bR A6 W B 22 S o L, XU 2R R SR U A )
5 TG .1gG .CORT EL.A5 5 1F AH ¢ , 7K %5 14 A= 4y ik
5 TC.LDH.17-OHCS . T,. TSH & Jfi it & % A i 1F
A%, H 5 cAMP . CORT ., T, K J)ft f 45 %0 5 b 25 1E 4
5K, G A ML TR v 8 KV R A e i B 2 T K
VAP AR W TT B M B T IR YT R SEIE I ) S

L5 LTI b SO B T R SEIE 1R T AR
sif T 24 ML A B R BRI R Rk B R, VR AL R AT
fig 5 B G ML N 2 I R G W) RE R L R
8¢, I 4 cAMP/PKA {5 53 B A5 ¢, KLY
B8 2 B 40 7T R HL R PR 2 80 BBy . Bk, R
i e DAL B 7 A7 700 2% 2 ek B HICTE A A% o
BB —E R R E AR — LK,
{H 5 2230 15 il 0 T 40 00 03 A o, 78 S0 & Ak
A R

[FlgmhE] ALREEEMTHEF R,
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