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# & i fm ATP ADP NAD " NADH NAD*/NADH 4% , 1 FiRiT £ XIF o Ao HRR M S ERMO TR, £R.
5 i 2aAnrt  HL HQ A X RAKEA 25 AL (P <0.05 3 P <0.01), ek A4t &L (P>0.05) ;HL.HQ HB 41
GCK.PFK-1 ,PGK . PK.ICD,CCR,COX ATPs ADK #j % ix 8 Z Bk (P <0.05 & P <0.01) ,acetyl-CoA ,a-KGDHC ,PYGL,
ATGL #9232k 2% H ZH (P <0.05 K P <0.01) ,ATP 4% & A P Bk 2% A it &L (P >0.05) ,ADP NAD* NADH,
NAD */NADH 4 &3 & A %t ¥ & (P >0.05);FZ . GJ . HJ 42 GCK ,PGK ,CCR,COX ATPs ADK.ICD ¢ & iz 2 % H & (P
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The influence on substance and energy metabolism of the cold and warm property of fraction
of Mori Cortex in normal rats
Ke Yingying'”, Yuan Peipei'”, Wang Xiaolan'* , Feng Weisheng'? , Zheng Xiaoke'"

(1 Henan University of Traditional Chinese Medicine ,Zhengzhou 450046 ,China; 2 Collaborative Innovation Center for Respiratory
Disease Diagnosis and Treatment & Chinese Medicine Development of Henan Province , Zhengzhou 450046 , China)
Abstract Objective: To explore the cold and warm property of fraction of Mori Cortex by detecting related enzyme activity in sub-
stance and energy metabolism in normal rats. Methods : SD rats were randomly divided into normal , cold medicine Coptis chinensis
Franch group, Scutellaria baicalensis Georgi group, Phellodendron chinense Schneid. Group, and warm medicine Aconitum car-
michaelii Debx group, Zingiber offcinale Rosc group, Zanthoxylum bungeanum Maxim. group,30% split fraction of Mori Cortex
group, fatty oil fraction of Mori Cortex group. All groups were administered orally for 9 days and detected glucokinase( GCK) , phos-
phofructokinase ( PFK-1) , phosphoglycerate kinase( PGK) , pyruvate kinase( PK) ,pyruvate dehydrogenase (PDH) , acetyl coenzyme
A(acetyl-CoA ) , citrate synthase ( CS) , isocitrate dehydrogenase ( ICD ) , a-ketoglutarate dehydrogenase ( a-KGDHC ) , fumarase
(FUM) , glycogen phosphorylase (PYGL) , glycogen synthase kinase( GSK-3) ,adipose triglyceride lipase( ATGL) ,which related to
substance metabolism in liver and heart; as well as cytochrome C reductase (CCR) , cytochrome C oxidase ( COX) , ATP synthase
(ATPs) ,adenylate kinase( ADK) ,Na® — K" ATPase and the levels of ATP ADP NAD* NADH NAD*/NADH,which related to

energy metabolism. In this way,we can explore the influence on substance and energy metabolism of the cold and warm property of
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fraction of Mori Cortex. Results : Comparing with the normal group,the weight of Coptis chinensis Franch group and Scutellaria ba-
icalensis Georgi group were reduced( P <0.05 or P <0.01)and there were no difference in other groups( P >0.05). The level of
GCK,PFK-1,PGK,PK,ICD,CCR,COX,ATPs,ADK were significantly decreased( P <0. 05 or P <0.01) ,acetyl-CoA ,a-KGDHC,
PYGL, ATGL were significantly increased (P <0. 05 or P <0. 01) ,the level of ATP was decreased without significantly and the lev-
els of ADP NAD* NADH NAD */NADH had no significant difference( P >0. 05)in the groups of Coptis chinensis Franch,Scute-
llaria baicalensis Georgi and Phellodendron chinense Schneid. The activity of GCK,PGK,CCR,COX,ATPs,ADK,ICD were signifi-
cantly increased( P <0. 05 or P <0.01)and acetyl-CoA ,a-KGDHC, PYGL, ATGL were significantly decreased( P <0.05 or P <
0.01) ,the level of ATP was increased without significantly and the levels of ADP NAD* NADH NAD*/NADH had no signifi-
cant difference( P >0.05)in the groups of Aconitum carmichaelii Debx,Zingiber offcinale Rosc and Zanthoxylum bungeanum. The
activity of GCK ,PFK-1 , PGK ,PK .PDH .ICD ,GSK-3 ,CCR ,COX ,ATPs ADK were significantly increased( P <0.05 or P <0.01)
and o-KGDHC was significantly decreased (P <0. 05) in the groups of 30% split fraction, fatty oil fraction of Mori Cortex, which
showed the similar trend with cold medicine. Conclusion; The cold and warm property of Chinese traditional medicines can influ-
ence substance and energy metabolism of our body,which means the cold medicines can inhibit substance and energy metabolism
and the warm medicines do the opposite, which is fit in with the new hypothesis that proposed by chief scientist Kuang Haixue pro-
fessor. Overall ,the groups of 30% split fraction, fatty oil fraction of Mori Cortex could inhibit substance and energy metabolism,
which were similar with the cold medicines. We inferred that the property of these fractions maybe belong to the cold property.
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2 25K BRI 45 FRIBUE = EaR 258, A
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30% .50% . 80% £ T2 53 4 B 43 5 ol 5. 8% |
0.31% \0.25% , Horp, K VR o 48 4o P A 3
U AR BRI 4. 4% .
1.3 ®F 5148 GCK,PFK-1 ,PGK PK . PDH . ac-
etyl-CoA | CS | ICD | a-KGDHC | FUM | PYGL, GSK-3 |
ATGL ,CCR ,COX ,ATPs ,ADK .Na* - K" ATP P45l
BA & (MR RCEYREARAA, #tS
20141203A) , ATP ADP NAD" NADH & & | %€ i&;
e (HRMBEAEMBEARARA A, # 5.
20150708 ) , HoAth £ Fofr 4 27 1280500 14 A T 4 3 48 (KR
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CH N = A8 i 3 A PR 22 | ) 5 B8 W A% ( Gilson,
France) ;BT25S | J7 43 2 — ¥4 % 43 ¥ K 3 ( Sartori-
us, Germany ) ; Genesys 10 4366 i1 ( Thermo Fish-
er, USA) ;90-3 TN [ 7 A8 3 g 1 P4 ( LR AE
TE TR A FRZA 7] ) s DZF-6050B 325 114 (b
SEZE AR B A A PR F] ) s BCD-206TAS IRk
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2 EWAHE

BEAL A R 1EH X AL ( Control ) | #3441 (HL) (¥ %
H(HQ) A (HB) ([t FLH (FZ) . T4 (G)) |
TEMUZH (H)) Z A F2-30% 50741 (S-30) (& fz-Hg
5 TR 4 (S-Z) o Control 2 25 F 28157k , HL 4145
T 7.0 ¢/kg B iEKRK L, HQ 2H4T 6.0 g/kg 5
JKROR, HB 2257 8. 4 ¢/kg BIRI/K AT, FZ HE T
10.5 g/kg BfF/K B, GI 41457 8.4 g/kg T K
RO HY 25T 4.0 o/kg AEBUK AR, S-30 4457
0.49 g/kg R HFZ-30% FAi 4, S-Z 47T 0.25 ¢/
kg F R -Re DT IMER A7 2 . LR 252 9d JE R BR K
I, TR IS 5 A0 B8 R BR, BT I | o0 JE 45 3 VR AT
TWATG BB ZE -80 CUkIHIRIEE
2.2 WARIEHAE A R AT IN  JESRAA 2 9d JE,
T R ZH R, PR TR A, SEgn 2 ol s B
T 80 CukAFAH ORAF# o A R0 & Ul B 15 4
M GCK . PFK-1 ,PGK .PK .PDH . acetyl-CoA ,CS . ICD .
«-KGDHC ,FUM .PYGL ,GSK-3 \ATGL [\ 5k,
2.3 RemACHHAE S HE AR p A KRR v B
FE# CCR,COX ,ATPs ,ADK \Na* — K* ATP i {1y
223510}z ATP ADP NAD* NADH [ & & .
2.4 it LREEL (v +5) £IR, SPSS
18. 0 A7 HLR 3 J5 2253 1 (One-Way ANOVA) i3}
REFE, P <0.05,P <0.01 FRERAGIH¥E L,
®1 BEXREEWEZE(x25,n=06)

Vo B (g/ke) e E)

EHH Control 268.70 +35.39

MR FE P 2Y HL 7.0 224.30 £43.43*
HQ 6.0 238.65 +18.11 *

HB 8.4 260. 06 +25. 96

A2 FZ 10.5 259.48 +32.93

GJ 8.4 273.51 £26. 00

HJ 4.0 264.94 +29. 81

FHEITHS S30 0.49 259. 65 £28. 84

S-Z 0.25 247.56 +35.50

2.1 YRS E A s RS 1 S, VL SIERAUMILL, * 4R P <0.05;* * #3% P <0.01,
x2 HEE MPARBARKSASEEESN K WENER M EEEXENM (2 £5,n=06)
Iyl GCK(U/kg) PFK-1 ( ng/mL) PGK(U/kg) PK(pg/g)
EHH Control 450.97 +66. 82 117.54 £8.30 1174.48 £72.76 1312. 99 +204. 07
MBI FEPEZY HL 385.29 £39.64* * 115.06 +14.72 1018.16 £70.22* * 1014.30 +£235.11* *
HQ 362.75 £39.25%* 95.38 +13.39 % * 1048.19 +74.42* 1244.19 +£178. 10
HB 388.04 +56.08 * 78.54 +7.07" 1004.85 +£193.39* * 972.92 £66.35* *
B2 FZ 456.20 +28. 06 124.39 £18.28 1276. 13 £82. 24 1164.71 £182.29
Gl 505. 66 +48.35 * 127.34 £17. 53 1319.69 £91.47 * * 1283. 60 +331. 90
HJ 510.38 +35.21 " 126.59 +16.91 1284.71 £60. 56 * 1324. 32 £307. 90
FHEPR U $-30 372.99 +45.87* * 78.68 +7.89* * 1064.91 £99. 76 * 964.71 £218.97 " *
S-Z 394.31 £53.03 79.17 £5.17** 1074. 15 £83. 96 976.78 +190.39 * *

SRR AL,

FR P<0.05; " F/R P<0.01,
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F3 MBI MRARRAKIFSES T HERER RN
Acetyl-CoA Bt BZHHXBEHIRZME (x +5,n=6)
ail PDH( U/kg)

Acetyl-CoA(U/g)

EHA Control 834. 39 +140. 60 260.25 +19.52
LR SE P24 HL  825.39 £75.23 324.51 £39.97*
HQ  782.66 +106. 90 314.45 £37.57*
HB  752.87 £87. 15 240.90 +18.27
LR PR 2 FZ  742.75 £65.75 213.03 +51.88 "

GJ  798.00 =50.55
HJ  818.09 +35.04

FZH RS ES S30 732.47 +161.61°*
S-Z  794.15 +89.99

256.38 £25.82
212.77 +11.08 "
282.19 +£51. 07
264.55 +£35.94

HEHIERALAIEL, * #05% P<0.05;" " %5 P<0.01,
3 &R
3.1 FAERBUAERZL k1 PR, SIER X
WAL B, HL HQ 240 R U E A W38 T RE (P <
0.05 5 P <0.01) , i H ARSI BA GLit2A = L

(P>0.05),
3.2 JLTUTE fRh2h e 5 B A0 R IR R R
Py s B

3.2. 1 JUTUTE Brp 2l e 5 RCIR O A0 R A A
AN TR RR B B SC B IR S DL 2 R N3k 2
B, S IEH G IRZLAR L, HL (HQ \HB 41 GCK | PFK-

1. PGK.PK f)FREHBEETR(P <0.05 8% P <
0.01),FZ GJ . HJ £ GCK,PFK-1 ,PGK . PK [k
PREFE (P <0.05 8% P <0.01), i S-30.S-Z
MR AE— BB FR#(% GCK PFK-1 PGK PK 4§
Ik (P <0.05 5 P <0.01) , 5 FE itk 259 1F M
F ko

3.2.2  WAIIE A2l Sk R RS 4 A R N T R
AL Acetyl-CoA By BEAH 5C il 22 35 1 DL 1) 52 W]
=R 3 frow, 5IEH X M4 Lk, HL HQ \HB | FZ |
GJ.HJ Z1 PDH 3Rk A W3 21k, (B2 HL HQ
2 Acetyl-CoA WE X B ETIEH (P <0.01) ,FZ HJ
20 Acetyl-CoA f{)FEik L E K (P <0.05)

3.2.3  WRIGE A2l K RS A R =R IR
TEABTBAHCEFR BTG LR R 4 s, 5
IEH R BEZHAH H, HL O HQ  HB 41 G2 8% F+ 5 o-KG-
DHC [y 353k (P <0.05 5 P <0.01) , F&{% ICD 13
k(P <0.01),FZ GJ HJ 41 AE#5 R % o-KGDHC )
FKk(P <0.05) , T ICD ik (P <0.05) , fif
S-30.S-Z HEEW T 5 Acetyl-CoA ,a-KGDHC [ 1A
(P<0.05 8, P<0.01),F&{% ICD iy 23k (P <
0.01) , 5 F€muE 2 YE IR

®4 BEERDARRERFSES I ZRBREIRNRAEXEIRIE (x £5,n=6)

il CS(ng/g) ICD(pg/g) a-KGDHC( U/Kg) FUM(U/Kg)

EH Control 616.91 +133. 34 317.70 £24.99 1030. 75 +158. 50 726. 99 +128. 86

BT FE N2 HL 701. 44 +188.25 247.43 £34.69 " * 1187.53 £175.03 * 685.52 +41. 34

HQ 595.45 +63. 82 249.84 +16.11* * 1203.72 £120. 63 * 693. 06 +89. 64

HB 549.22 +55. 80 288.56 +27.37 1259. 48 £248.01* * 674.96 +38. 94

BT 25 FZ 616.21 +125.05 361.51 +£49. 50 866. 46 =69. 71 * 648. 12 +96. 60

Gl 552.05 +88. 54 363.91 £69.23 * 890. 75 +66. 01 * 686.42 +91. 02

HJ 606. 143 +146. 60 372.71 £52.97* 879.05 +104. 14 * 710. 85 +48. 96
RE R H S-30 567.38 +118.03 252.94 £40.84* * 1183.15 +123. 84" 747.57 £117.78
S-7 528.30 +77. 40 226.83 £25.13 " * 1191.81 £53.07 * 700. 60 +121. 17

W HIEWAMHL, " FR8 P<0.05; " " £IR P <0.01,
x5 HMEE MPFHRRARKFHSENINBEREERS Fo HEE MFHREARFSAI TR
NEEREEAEENZIE(x +5,n=06) BEERHE K BRI (x 5,0 =6)

Fanzi! PYGL(U/kg) GSK-3(pg/g) P! ATGL( pmol/kg)
EH4l Control 3227.50 £200.92  17593.38 +1661. 63 EH4l Control 12586. 78 £802. 16
HAIGEPEZS  HL  3512.17 £217.48 " 17149.01 +3292. 54 I gE 2 HL 14131. 31 £2171. 58

HQ  3595.78 £224.38 * * 16352.76 +1310. 60 HQ 14694. 92 +1380. 66 * *
HB  3437.11£172.07  15387. 62 +2248. 45 HB 13435.79 +1108. 96
MIIBGWEZG  FZ 2887.17 £61.96*  15918.45 +1271.43 PRI A2y FZ 12356. 54 +1504. 18
GJ  2847.41 +88.49* * 17527.02 +867. 25 GJ 13176. 77 +2486. 61
HJ 2876.04 +144.33* 16071.26 +1264.23 HJ 13104. 82 +1127. 96
EY3S) S-30  3491.50 +467.76  10971. 09 +2427.80 * * RH KA S-30 12528. 02 £ 1650. 07
Prordioy S-7Z  3442.20 £148.52  10527.73 £1367.77* * S-7 13474. 46 +1113. 56

T SIEWAAALL, " 2R P <0.05; " " 3R P <0.01,

T SIEWAAALL, " 2R P <0.05; " " 3R P <0.01,
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3.2.4  BLARITE P2l K Sk R PR AL SR A
S o R AR A AR DL e ISR S
N, HIEF A AR, HL CHQ 4 ¥ g8 7t = PYGL (1)
Fik(P <0.05 5, P <0.01) , %} GSK-3 {4 it 25
Wi (P >0.05) ,FZ . GJ H] 4 BERB AT PYGL il 3k
(P<0.05 8 P <0.01), %} GSK-3 347 B 50 (P
>0.05) . 1fi S-30 .S-Z 41fEMS B F AL GSK-3 [y
ik, 4F PYGL 2635 A 355

3.2.5  BLAIGE P2l K S R PR Ao 5 iR AR
RS IR T DL R Nk 6 s, 51E%
HAHEL, HQ 41 ¥ 645 T+ 7/ ATGL By K3k (P <

0.01),FZ GJ HJ 0% ATGL By k1% A o3& 5
(P>0.05), ifii S-30 .S-Z 4% ATGL 32354 i
FHW(P>0.05),

3.3 MRITE A2 SR AR 4 A R R e G
AREAHOCHE SRS SR 7.8 FR, HIEH
XFREZH A EE, HL O HQ  HB 41 fE 9% [ Ik CCR, COX |
ATPs ADK f{§ 323k (P <0.05 5 P <0.01);FZ .GJ .
HJ 4169 T+ &5 CCR.COX ,ADK [y 31k (P <0.05
8 P <0.01), i S-30 ,S-Z 4 fEMB 4L CCR,COX .
ATPs ADK ik (P <0.05 5§ P <0.01) , i 7%
i e A A1 R A, S TE U 25 VR AR

R7T BEERPARRERFESES X EERGT R EXEIRIE (x £5,0=6)

i CCR(Ur/kg) COX(Ur/kg) ATPs(U/kg) ADK(U/kg) Na* - K* ATP [ff( umol/mL)
EHA Control 113.36 £8.72 25.80 =1.90 839. 60 =60. 26 232.79 £37.15 12.23 +1.01
LI G2 HL  94.35+12.03** 24.02+0.94 677.54 £29.98 **  148.56 £30.30* * 11.68 +1.32
HQ  99.65%5.39**  23.66+1.06% 724.1565£91.52** 151.00 £20.60 * * 12.77 +2.45
HB  100.24 £7.44**  23.29+1.08* 698.0175 +50.84"* 162.86 +18.46" * 11.89 +2. 07
TR 24 FZ 124.35+7.42" 27.90 £1.57* 808. 6726 £71.99 263.31 +15.73 11.56 2. 31
Gl 124.93+7.93**  26.49+1.89  850.9306 +58.93 289.19 £73.60 * 11.38 £3.37
HJ 124.87 £6.05* 28.36 +1.44 % * 771. 0614 +47. 62 281.87 +41.60 * 12.78 +0. 82
REAMTHS  S30  97.733.79%*  23.17 £2.55% * 761.4045 +117.56*  160.77 £54.19 * * 12.11 £1. 16
S-Z 100.67 £13.55%* 22.88+£1.99** 705.369 +62.34** 148.91 £50.12** 11.41 £2.02

- SIEWAMIL, " R P <0.05; " " R P <0.01,

RS HMAE APHRREARFSEAS

ok =5
BEE

RS 12 KR

JEME(x £s,n=6)

NAD * ((umol/g)

NADH( pumol/g)

NAD * /NADH

Vaxil ATP( pmol/g) ADP(U/kg)
EHA Control ~ 16.25 +7.35 6.07 =1. 63

M GE 2 HL 13.68 +7. 54 6.08 £2.28
HQ 10. 41 £6.29 5.90 +1.38

HB 13.23 £7.72 7.65+2.27

R 2 FZ 20.50 +9. 46 7.40 £2.92
GJ 21.81 7. 10 7.49 +1.98

HJ 21.72 £5.75 6.80 =1.02

RHEEY I H S-30 14.18 9. 65 7.52 £2.69
S-7 13.59 +8. 88 7.45+1.98

0. 0063 +0. 0043
0. 0072 +0. 0045
0. 0058 +0. 0034
0. 0040 +0. 0041
0. 0045 +0. 0022
0.0032 +0. 0013
0. 0039 +0. 0011
0. 0067 0. 0071
0. 0068 +0. 0057

0.0176 +0. 0125
0.0200 +0.0149
0.0200 +0.0143
0. 0231 +0. 0189
0.0172 0. 0166
0.0253 +0.0154
0.0152 +0. 0024
0. 0143 +0. 0032
0.0218 0. 0137

0. 4989 +0. 3516
0.4476 +0. 3891
0.4007 +0. 3601
0. 3359 +0. 3903
0.2397 0. 1047
0.3161 +0. 4463
0.2536 +0. 2838

0.536 +0. 6452
0. 5684 +0. 7070

TE SRR, " 08 P <0.05; 7" &R P<0.01,

4 i

2D, JOPR U 246 24 V) FE AR B U FRAS
I 25, B 25 W DU PEA 2 R 25 W 9 34
ZARMEA L IE N PR IEAZ AU o b 5L S (A
ZRARTE) O - 25 R T RS
AT o IR 245 0y T8 A Tk Dt 1 245 1 3 DR W ML AT
SRR S AR AU FANEZ B X TR R
RE AR — R MO BREAR T 5 B AR A dL A 1A
PEZT BB FEE RE A2 X BRUF I RE S ACH o 2o
SO FEE P25 BB TR AR R U 5 RO
RIS TENE 24 B A i A R R BE A
W AR Al SIS 25 T B S B ST A R L

AR B TR R I i 22 i B 254k ] LLod
AN TRI AR R W LA 18 9 o B g e A, ELAA (R
i) PP 25 RERE L HERLAAR ) o L2 RE ALY, T (R
150 P PP 2 RE A 4 il LA i B B AR X —
Ul BOASSEH0R UL R TENE Pk rh 25 X ) IR e AR
IR ML EA T RIS, L IUT 14 8 T8 2 4 o ) o R
ARSI R MR, FEVE UEAS T H B A A L, oo 2
FE A 4 T i B LA

IEFNOT , APy s Re AU T 3 5Pl
BT WAL AT 2204 RE 1 R 20 J2: vh 4
BE A i R PR A ), b oA S S A AR
FERIBERETT 3, BT LA w0 WA SR SR A 1o e A A
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FTRMUIAR 4 35 1F 332 5 i A 26 0F 0 T iy
REI 0 LN 2 ATP, ATP A= iy X F 2 A
FE YK BE R Ak S AL i R Ak, L LB R 1k
AR ATP 2y 7 ATP St (19 80% oAy, JE i Fi 4k
i B T AR R Y B P

BB — T A A | At
o HAMA S BT R 4 = A B B, 1 TE
O — B B A W SO S i A TR TR R Aot R e, DA
gas RIEATAT LLE t HLLHQ, HB 41 i 2 [ I%
GCK .PFK-1 .PGK . PK %3k, FZ GJ HJ 41 2% 7}
fm GCK PFK-1 PGK PK )33k, n] Ui, #1755 i
25100 8% A1 ) 1 2 A 0 A Sy R R A R T B TR
TN 24 BRAEAIE T ) 2 AR 70 A TN R R i A

FESE I B R SR A R AE i acetyl-CoA 3
PR, I B PSRRI S A A AL e 1 i A
{A g =t Rl B R A L R AT SRR AR AR
(G HERGZ — I PDH e o B R EEAEM . N
L2k R E HL HQ (HB (FZ GJ \HJ 4 5 1E % %] i
HAHLL PDH B8A 2% 22 5 (HJ2 Acetyl-CoA )3
IKFE HL (HQ 415 2 7+, BE S8 PDH (33K % A i
AL B Acetyl-CoA 1 3RIE AT A LB MWE? 7€
TR Acetyl-CoA R IE T WA %42, I5 17 2 i
A BIRRIR , 28 B AL FT A UK HE Y Acetyl-CoA
MBS ZERIRATAT LLE  HL HQ 41 ATGL 3%k
FE7, AT ULk T 2E 1) B 7 3 D3 E R e B AR R A, 3K
SLARRE T PDH A 2 T, 100 Acetyl-CoA [3R35
25T v W T R TR A 7 Al A A e A 5
HL HQ 21 K BRI MREIRA BHC R

FHEFRATE — N B SRR, R
5N L E 1 HL, HQ  HB ZH % F+ & «-KGDHC
(2235, FEAIK ICD 363k, FZ . GJ H] 4 BEMB AR o-
KGDHC 3Rk, J+ & ICD iy 3Rik, XM A-BF 5
NADH Az il ¢, SR T AN I8 2 76 FE 14 25 41 0 J2 #A bk
254, % o-KGDHC F1 ICD 33 1% A g 114 8 =7 1F
6, $E /R TR AT 80 E B2 X = R BRI PR B B AT 5 il
(2235 %A B B R, [6) B = R R 1 2 )2
NAD* ,NADH A: 5l i £ ZR R, NS5 45 SR 3 ATT ]
LA ,NAD* ,NADH &% NAD*/NADH %4 2 [a]#
WA 2R, X — P U] T LR FE A2 K 5
H R0 1536 T =R ERIA A B AT B & 5
M

WA A AT X MU R R S S
I AR I KT o WIS FE v PYGL 2k
Y ik A S 7 ) O B Lk, DA ST 5 SR TR

AT LAE H, HL (HQ 4IRS fE i#f PYGL [y 3&3k, Jin
RO L) 3 ik, A1 2E 7 A0 00 A B, F T R R AR
55500 FZ ,GY HY 41 B 6] PYGL Fik ka4,
S-30,S-Z X% PYGL ¥ 95 ANBH &, A R 30 BH &5 1Y)
PR IS A 5 1 208 DA i #2 H GSK-3 R
SRR A 45 T ( GS) SR 0% , DA i1 il b it 5
BCHERR , A SE B 25 R 3R AT & 8 HL (HQ (HB [ FZ [GJ
HJ 40 35 %A 3 5 ), T S-30 . S-Z 41 ] & 3
HPIH GSK-3 Feakpylash, 25 48R S-30 .S-Z 41 1
AR R A B VR, 45 520 % i SE 06 45
S-30 .S-Z BeAE IR o PR /N BB AR Z= ARG, R
R IR, X ik — 25 $27R S-30 . S-Z W] R 2 i it
A I B4 A B 4 A I B 4 1 D 26 85 2R 5 i
S EE AN — 2

AL IR AL FE WP IR B P O E
FEH . B RTE AR P 245G NADH S 4L g
EABE FO R S TE IV W BE (AR FADH2 4 1k I I
H) o IWSEI 45 ok, HL HQ (HB 20 ¥4 e 42 41 il
CCR .COX \ATPs %5 i) 321k, 1 FZ.GJ \HJ 415E%%
fE3E CCR \COX | ATPs S5 (1) 3235 , Ui I FE 1% 25 %+
I W 9 0L 410 6V P, T e 2 0 3 B o e A
R R MTE G IR 4 K2 ATP A= st A, F6 it 254
FEIUH S P T T R A 24 ) e B e
FIMEHEE . (H A M2 I R & 412 8] ATP
() I A AR Ak, J5 R AT RE 2 15 5% NADH
SR ATP S22 JEORE, T 2R i NADH (1) [ B
& TIRIRAGIR , G & ATP & i A AR (b i B 2
JER ok il FAUART T A2 2 Ja A I 24 R,
WNZE T FEEZ e, BRI 50 AR R R A A1 Ak
FRAM G RS, DT S A5 A 2 40 Ji ) 43 A LA S Mg
05 19 31 5 2 A R R 1 FH T WL A B 4 SR LA
R AEFRIR , CREFALIAR Y IE 5 T BE; 1 45 T 3k 2
J& U 5T 5 R i AR A0 TR HE A ARES  H ATP
() F5 B 5 IR UM WA B 22 5, LR R AT e 2
HUARE RS Y I R 2 5, i AR
FE =R R R — 3R AABE B 2RHUR T

WO F AR A e AR S, JE 2
A 1] 400 AL 42 Jo A5 R e o A, ok 4 o ol 4
FH 3 B B X 55 — B B 2 W A A 1 P Bl R R S
it 3 T 17 190 52 ] LA OGS P B 1 A Gk 1
A 5 MR 25 W i 1) TR BER LR AR, 2 R
X B — I B 255 i 4T P T A DG il a5 1
E SO P W B AH G BFFR AR 1 B X 5 AR TR
“PEHENLIRAE R P B 25 1A B (D)
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