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WSR2 . 6B IR R W Bt -1 ( PFIKC) 15 D I 2 0 %0 B ( PDHD) 3% 14, R 5 3R 324K (InsR) 55 Akt B I BERR LK P81k, &R
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Effect of Compound Shihu Mixture Single-Dose Administration on
Insulin Signaling in db/db Mice

ZHANG Jie-ping' , CHEN Xue-hua', YU Wen-zhen', HUANG Shi-zheng’, SHI Hong'"
( 1. Fujian University of Traditional Chinese Medicine, Fuzhuo 350122, China; 2. Department of
Physiology and Pathophysiology, Peking University Health Science Center, Beijing 100191, China)

[ Abstract ] Objective; To study the effect of compound Shihu mixture ( CSM ) single-dose
administration on insulin signaling in db/db mice. Method: According of the fasting blood glucose and body
weight, 30 male db/db mice of 14-16 weeks were randomly divided into model group, Chinese medicine group 1
and Chinese medicine group 2; another 10 db/m mice were selected as normal group. After single-dose
administration of CSM1 and CSM2, glucose tolerance ( OGTT) levels were determined from the overall aspect. The
changes in levels of 6-phosphofructokinase-1 ( PFK), pyruvate dehydrogenase (PDH ), and expression levels of
insulin receptor (InsR) and Akt phosphorylation were determined at 30 min and 60 min of administration. Result:
As compared with the normal group, the blood glucose OGTT levels were significantly increased in model group at
0, 30, 60, 120 min; activities of PFK and PDH in hepatic cells were significantly decreased; the protein

expression levels of InsR and Akt were significantly reduced at 30 min and 60 min (P <0.01). As compared with
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the model group, the single-dose administration of both CSM1 and CSM2 could significantly reduce blood glucose
OGTT levels at 60, 120 min (P <0.05, P <0.01) ; increase the activities of PFK and PDH in hepatic cells, and
promote the phosphorylation levels of InsR Tyr1150/1151, Akt Serd73 and Thr308 in a time-dependent manner
(P<0.05, P<0.01). Conclusion: Single-dose administration of both CSM1 and CSM2 could improve the
glucose tolerance in db/db mice and increase the activities of PFK and PDH in hepatic cells. The mechanism may

be associated with improving insulin signal transduction and promoting the phosphorylation of InsR Tyr150/1151,

Akt Serd73 and Thr308.
[ Key words ]
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MBS T A A TR SRR R 2 RS R E S
B T P R Y R ma E — 25 R LT BE A PR
Ree L 7 o
1 #a
1.1 1% SPF %% db/db /N 30 H IR E (42.5 =
3.2) g;db/m /N 10 H K (26.7 £2.3) g. i
/NI HENE 14 ~ 16 JE %, ddb st Keg B # i
Sl W) BE 2 E B AL, A A% GE 5 SCXK () 2011-
0012, 15 35 T4 vy s 2 K24 52 40 s ) h > SPF 4%
BT o AT BTV B ) A DA A S e A v
2y R Fsh P10 B2 5Y & (L E R A7 [ I HE 5 (2015)
Fa AR T (014) 5 ]

L2 23 RaRn "orasta R gy (A5 g,
B 20 g, 15 15 g, IR T 8 g, B AR 15 g, Hiim
15 g HIBE 12 g 25) T A fb&f 2 Jr (B 18 g,
e+ 10 g, K# 6 g, ki & 15 g, A 15 ¢ %), bk
R R I AR A v B 2 R R B e, S qm b B
RF PR YN E SR EE., L6
FEARBUK AL 2 W R L U8, W8 A JF 5 43 B vk 48 & &
A2 goml ', UG 1 (NADH) & -l
B 1 (B-actin) HU A& (£ [F Sigma A A, 45 53 514
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N5130,A1978) ; Je &% R 24k B(InsR-B) HL ik , B L
% Z 4K B(plnsR-B) (Tryl150/1151) 4k, FE H
WG B ( PKB/Akt) Bt {k, B #2 fk & F M G B
( phosphorylation of Akt,p-Akt) ( Thr 308 ) it {4, p-Akt
(Ser 473) Hi & (L[ Cell Singaling 24 ], it 5 73 5
#3020 ,#3024 , #9272 , #4056 ,#9271 ) .,

L3 WAy FRLSEPO M (FR K BE 25 fR g A FR
AT, DUT30 BUAZ 1R £ 1 o3 A A (36 5 DL e & 2 /K
A PR/ E]) ,Mini Protean I B Hg 3k {% & MP1708280
B2 RO AR R G (R EARAF) o

2 AFiE

2.1 r# RAbBE 10 HERABIEH A db/m /N
IEH 20, db/db /N B 4% 25 BE 1 ## ( fasting blood
glucose ,FBG) M AR , LABEHLEL 7 R SEATBEAL 73 4,
Oy RN Ry 1 LRy 2 AL A% 10 H b
251 "L A ME R P B JriRgT, SR B
12 g-kg 22 AL R 2 7 12 gokg o OF
A AR 2 Y AR o 45 T AR AR AR B K

2.2 iRAREIN

2.2.1 S5 MG IR B 4 24 0 A 2 B T A Y 5
Ma IR A 4 T e (OGTT) A5 AR AR K12 h
JEN E & s A, R EHEE (ig) & T A
2 g-kg A BRI A R AZ K2 1O, A A T T
J5 30,60,120 min # IfiL 4% .

2.2.2  EJ7 ARG I B 2 25 6T T A RO A3 G
PERGIEER I AEEOAREOK 120 A H ig T
FARLZ AKX 2 1 o 731 7E 45 25 )5 30 min Fil 60 min
i, I SO 20 28 T WA ARAT AT RS M e 5 R
FTED S 52 56 . 2 BRI 3 592 96 07 125 00 5 JH 40 i #Y 66-
TR SR AV -1 (PRK ) K2 9 I 1 i =L g ( PDH) 7 3%
PET L BEG VR A LR 37 C A 4Bl I FE 1 pmol
NADH 3 1 4> PFK i ¥ B A5 37 °C 45 53 Bh A= A
1 wmol NADH 2}y 1 4~ PDH i PB4
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F1 B 325 F3 A 0 - 240 I TnsR-B AT Akt B 1 S Wi iR
Aok 2 ik 1. MG B R RG B 4R B InsRB
(1:1000) , %t pInsR-B(1:1 000) , 4 Akt(1:1 000) , %7
pAkt (Thr 308) (1: 1 000), 7 pAkt (Ser 473 ) Fidi
B-actin(1:3 000) , Fi BandScan F{% 43 #T1 & 4t X} X
AT B WO TA FH A, A R R =
A s/ T e » EETE 1% = Mgy /1A s o

2.3 ZEifeEar e SR SPSS 19.0 HiAT GR it o,
TIGLERLL v x5 RIOR, Z A E L ECR T A
RO 20T B BCR Y « K, LA P <0.05 22

x1 EXFEMAENER

#425%F db/db /NR OGTT &M (x +s,n =10)

FAGI R
3 #R

3.1 B AMAFIRIRES % db/db /N OGTT
(S0 25 25, db/db /N L& 412 1 o B 6
FIEHAL(P <0.05), ZHIRE 2 g-kg HA T,
RIZH 30 min 5 60 min MUE W] 4% 1T+, 120 min
SRR TR ST A e R L TS 2 U5
41,30 min IR KT BRI LA BT R B (R JE S8 12
72255560 min fz 120 min J5 , 4 2H %) I A K S 4 504K
I A W FRE(P <0.05,P <0.01), W31,

Table 1 Effect of compound Shihu mixture( CSM) on OGTT of db/db mice with single administration(x +s,n =10) mmol-L ™!
24 51 ﬁijji'/g-kg’l 0 min 30 min 60 min 120 min
IEH - 5.04 +£0. 69 12.57 £2.31 10.70 £ 1. 67 8.56+1.34
L - 19.20 +2. 60 29.91 £2.73 30.46 £1.85 26.83 £2.51
I AmER 1 gy 12 18.63 +3.76 28.91 +2.86 26.50 £1.75" 19.50 2. 74"
HEHARER 2K 12 18.48 £3.63 28.16 £2.52 25.87 +2.02" 17.13 £2.39%

HESBRA Y P <0.05,7 P<0.01(£2~3 ),
3.2 B AMA KX db/db /N PFK 5 PDH %
PR Em  5I1EW 4 g, B4 PFK fil PDH {f
PERH R R, 45 R 20 M A AR AR R BRI
BHAMAEF 1,2 435 4 25 30,60 min J5,

x2 EFAERESFX db/db NFREFAEL PFK 5 PDH & 4

PFK Al PDH i 1 B B 34 (P <0.05,P <0.01),
s 2T AR A A A A A . 2O A
S5 52 7 A R R 2 7 L 2L T G I S A
S W2,

s (x +s,n=5)

Table 2 Effect of CSM on activity of PFK and PDH in db/db mice liver(x +s,n=5) U-g’I
PFK PDH
215 H /g kg™
30 min 60 min 30 min 60 min
EH - 74.14 £5.98 73.68 +4. 87 34.15 £2.27 35.76 £2.93
[ - 48.74 £4.32 47.08 £3.35 27.34 £2. 14 28.05 2. 60
SHAMER 1 K 12 69.74 +4.37" 82.68 +5.53% 31.55 +2.13" 41.05 2. 69%
-Wyipay RSy 12 71.77 £5. 02" 87.78 +2.10% 33.35 £1.93" 42.32 +£2.78%

3.3 EAMAFIN db/db /N ERF 40 InsR 5
Akt BERR AL K- By 52 me 5 0E H 4 R, B A
InsR-B 3k T [, Ho W 2 Ak /K 7 B AIG s Ak 2235 3% in
BTG 2 5 X, (A Serd73 55 Thr308 i 2 1t 1
(P <0.05), $E7 882 4 i Ake 36 7 FEAIK,
WIS RESHRRNRE . SEBHLER, &8

*3 EFAMEF db/db INREFALR InsR 5 Akt BEEE L K T Rix

TAamaR 1S 2 a0+t #JE 30 mn 5
60 min, InsR-B W B At 7K F- B Bf ] 32 20 38 i (P <
0.05),1 2§ FHipes in Akt Serd73 5 Thr308 f
A (P <0.05,P <0.01),2 J5 o & 30 2Ly 34
A hN Akt Serd73 B2 1k , fHXF Akt Thr308 B iz 1k
MW TGRS, WER3, K,

M (x +s,n=5)

Table 3 Effect of CSM on phosphorylation expression of InsR and Akt in db/db mice liver(x +s,n=5)

p-InsR/InsR

p-Akt( Thr308) / Akt p-Akt(Serd73) / Akt

25 FlhE/g kg ™!
30 min 60 min 30 min 60 min 30 min 60 min
i - 0.51 £0. 04 0.53 £0.06 2.20 0. 14 2.35+0.26 2.83+0.13 2.85+0.29
(g - 0.34 +0. 04 0.35 +0.05 0.93 0. 12 0.98 +0.20 1.04 +0.21 1.10 +0. 18
Zhamanl gy 12 0.46 £0.04"  0.54 0. 04% 1.56 £0.18%)  2.04 =0.21% 1.54 £0.21% 1.81 +0. 15%
5 feba R 2 Jr 12 0.43 £0.06"  0.50 20.03% 1.70 £0. 11 1.8320.12%  0.96 0. 16 1.06 £0. 14"
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1 2 3 4 5 6
TSR S S S — 0 D
PINSR o . S—————— 05 kDa
Akt S 0 kDa

P-AKH(THI308) S S SN S S 60 kDa

B-actin ————  —— 45 kD2
1. TFH24H ;2. BEMIZE ;3.1 74525 30 min;4. 1 J7 2525 60 min;5.2 J5
2525 30 min;6. 2 J7 45245 60 min

E 1 db/db /NRAFHHRE InsR 5 Akt BEER (L 7K F IR IE
Fig. 1 Phosphorylation expression of InsR and Akt in db/db

mice liver
4 itig
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(3 )FFBRYT. 1505 LA 8RR
EE PS8 SR ML, TR T B R AN £ L L
9B, bR AR, HOR A TR H IR e
TR, =1 203 52 5 07 LLB R TS R 34 A
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B B AT 5 B W T, 2 RS R IR A
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oK P Rz 3G, LA Oy A fbG 3 1 7 By 255800
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