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Effect of Shenqi Compound Extract on PI3K/Akt Signal Transduction of GK Rats with Diabetes Mellitus Macroangiopathy
GAO Hong'» XIE Chunguang'» LIU Ya'» CHEN Min’» ZHUANG Can’

(1. Affiliated Hospital, Chengdu University of Chinese Medicines Chengdu 610075, 2. Chengdu University of Chinese
M edicine)

ABSTRACT Objective To observe the influence of Shenqi Compound Extract ( Compound extract of Ginseng and
Astragalus membranaceus) on GK rats with diabetes mellitus macroangiopathy and its mechanism- Methods Eighteen
Wistar rats were included in the control group, while the 73 GK rats were randomized into four groups: 18 ones in the GK
group, 19 in the model group, 18 in the atorvastatin group, and 18 in the Shenqi Compound Extract group- The model
groups the atorvastatin group, and the Shenqi Compound Extract group were made models with the L-arginine methyl ester
(L-NAME) 0.Img/(ml * d) of endothelial nitric oxide synthase (eNOS) added in the drinking water for 35 days- At the
same time of modeling, the drugs were administered- The morphological changes; the level of serum C-reactive protein
(CRP) . and the changes in the expressions of PI3-KP8%a and Akt mRNA of abdominal aorta were observed. Results The
Shenqi Compound Extract could relieve atherosclerosis of rat modelss decrease the serum CRP (P <0.05) . The expression of
PI3-KP85a mRNA in the Shenqi Compound Extract group was lower than that of the model group, but without significance-
Compared with model group, the expression of Akt mRNA of wall of abdominal aorta in the Shenqi Compound Extract group
was significantly decreased (P <0.01). Conclusion Shenqi Compound Extract can effectively prevent the development of
diabetes mellitus macroangiopathy, with a possible molecular mechanism relating with the inhibition of Akt mRNA expression
in the aorta wall and PI3-K /Akt signal transduction of GK rats with diabetes mellitus macroangiopathy -

Key Words Shenqi Compound Extract (Compound extract of Ginseng and Astragalus membranaceus) ; diabetes mellitus

macroangiopathy; PI3-K/Akt signal transduction; Akt mRNA expression

BB R MR AR 8 BRI e Y, RS st BoR S E T A TR R
S AR 2 o5 R RO R SR T IR R By 60% ~ 3k, Ul R B KD, R AP L Y B AR LR G PR
70% , HEZOREN RS S EE 2 BT, BEISHULEE 3 4§ phosphatidylinositol 3-
JEAR B 8 ORI B B i l@ﬁf@l)ﬁﬁﬁétronqu{’aé@h@IIBH-KHQIJ&Q- R E I YESBOR &R (Rt gy cnki.
SEZ TR TR R KL A2 B RIFRBalE  ReEBERY, Sl o] ikt i 52 40 52 0k 5



- 50 . Pk SRS TR R KM 28 GK KR PI3-K /A kt 55 18 % ) R

2011 4E45 1 #

B 355 PI3-K /A kt HIMRMBERS: S0k R M4
RAER KA KRS, IR A THEN S T & 77 AT AES
1R S S5 S A PI3-K /At 155 50 P B2 40
M DIRE , SE SN PRI K LR 28 W & A R e o AR IR AT
RETERIT SR 7 T R K ML 22 P13-K /
Akt B 5B VE AL,
L MH5RAE
1.1 #h4p

B &M 2 BURE R K GK ( Goto-Kakizaki) KB 85
HFWistar KER20 2, #8SPF 9%, Mk 5 H ik, 1l
B Bk 7 L5 sh A BR 5T AR A R R ITIES:
SCXK( ¥ 2007—=0005,
L2 #h4h5KA

SREITTREAMAR : NS T RKIEH 1L
2y T IIZRBE FES () KRE, lg RN T
JRHEZ) 10g, (DU 112 v 5 258 55 e o BRI 55 B 24555
BEA =, #Ht5: 080928 BT HE A% b VT 45 Fr ( 7S i 44 - Fil
IR) : 10mg/ fr, AL FEARZ A A BR A B 7 i 4t
5. 080002 B EYEAER B F BUEREE —HIZ5A IR A
A] s b5 080302, 4E4E 2 B: v UER SR — 1l 24
AR T 5 080501 4EA= 28 Bs J: LR A
— M 25 FR A F] H d b5 : 0802025 N eo i -1, -5
2 BR W BE ( N wnitro-L-arginine methyl ester, L-
NAME) : Sigma 2 A 7 i, it 5 107K 1055; JH [&
B AR T RN IR ki) A7, it 5 200802, %4 i1
£ TR Tl A, iS5 2008015 T aq
fits XL B : TAKARA AFE #it5 . R10T L
SYBR Green Realtime PCR Master Mix : TAKARA
AR S R10T 1,
1.3 &NHE

ABI 9700 BL PCR 4" #41%; ABI 7500 FAST Y
POLEEPCR 1L,
L4 stk

SEB KB AR 2~ 3 H /2805 DU 1 45 BE B b b
REm YL Y E R, Wistar KBRS
Sk S o) QN R =y S b e S Gk S s RS
BRSSP DUNE NREREE 5 0%, &
RERDELED 77 i DR 88. 2% , K A8 Tl 10. 0% |
PHEEE L. 5%, fEARER 0. 3% , | DU 1148 H 25 BT 5149 5%
B rb O H SRR 28 L BRI L R R B S
S AN, 3hA B K, 258 8 m R K B R R K
BRI KPS YEYE A R 2SR, R, ARG R BUE 2 /7
B KW G R K s n 2 P4 27 Dot 7S,

100m]1 K H s NG 2 B2 AR D F RL T hnos « 4E
HEBLO. dmg, 4EHEEB 0. dmg, 4E4-EBs 0. 6mg, M
B8 Img, iZBR 1. Zmg,

LS pabh#ig

85 K GK RRUE M PSR 1 A5, FEHL IR &
11 Immol/L PA 3 73 RONEA L, #BENLE T
T HBENL S 0 GK 4118 H BRI 19 2 FiT4E
FAthy T4 18 N SR 741 18 H, SPF & Wistar K
B 20 b BIBR ALBEMEAE 6 Tmmol /L # 2 2, HR 18
SWENZEBH, LA,

B PTFERMITH SR E TS TRk
A A M (nitric oxide synthase, NOS) 1 #l 7 L-
NAME 0. 1lmg/(ml « d), SIXNEK Kb 47 i 48,
ARy 35 K,

TR I R A 25 24, I 35 K, 2% 1 A IR
TR HoR S 4R s IR iE, S H4 . GK 4
RUA K oml/(ml - d) FEARA PLER K BTEAR AT
H:4% 1 bmg/(ml - d) (FH24 T AR 20mg /d #5
&%, MAA% 60k g ) FEARPTHE AR 55 B0 . BAK 7
2 BRI T45 40mg( 4 fr) KRR, w4
AR INTCE K 125m] #8257, #%5ml/(ml - d) #EH (KK
#0.32mg/ml) , ZEE A 4% 1 44g/(ml + d) (HH
BT MAFER 10 1%, A% 60kg i) (K= HEAR T
ZRREW . BATE MRS ERINRE T 29, T
B /K 25m1 {57, 4%5m1/(ml « d) PREFEH , KRG
452 35 RIGALFE, TIEEHIKCR S IMLATE, I3 &5 T
B AN,

L6 sgiriem

L6.1 mzge EEKA 4% 2R S
24n, BB PE CRE K, —FORE AL B, IR, A
B9k m P R, A JE OB, JR K RS F0OBE 4
(Hematoxylinandeosin, HE) Je{f, Jo48 TALEL,
1.6.2 ¢ RA%&®E(CRP) %A CRP &R X
BNP Frfi B o M S B 210 A5

1.6.3  Jg £ 3 bk PI3-KP85% mRNA Akt mRNA
R AEPCR RFA RTINS GURL, B SO
B A B ST RS PCR HERR, feJE X AR AR
HEATAEX 8 B34, PCR &7 YA BE K 5149 /7 4] H
Primer express 2- 0 &I IF RIRAEV B ARH
BRAF] G, & FEH S E R/ PCR 1) €
I H i 2 0 vk - 2% BRI S8 I PCR 41 W4 TB 3 f5
BT R 2 b7, LA 2 P S, gt 2k
4R 4. 95C 55, 59T 60s 5 1K, #RJE LA 59T |



2011 4E 45 1 1

B & .51.

10s Syt g, 6 72 MEEF, BAEFRHE N 0. 5C , [FAAf &
BRI RETOEAE 5 105, FEFRGE BT 4 CIRIT , MR AR
PCR 77490 5 ige Hh 2 1) T~ 34 44 gt P 52 7 10 1) 2
JE o QIRFERE R KR ZTC 2008, TR AL
—,

&L PCR ¥ HERSIWFI

BN 519 F5) Elk75:95:
actin 514 >TCGAGCAAGAGATGGCCACT-3 20bp
514 5-CACAGGATTCCATACCCAGG-3 20bp

PI3-KP85a E{if5[#5-ACTACTGGGGAGAGGGGAGA-3 20bp
TSI 5-TCAGTTTTTGAAGAACCGGG-3 20bp

Akt L5114 -TGGACTACTTGCACTCCGAG-3 20bp
#5149 5-CGCAGAACGTCTTCATGGTG-3  20bp

L7 %tz riE

K HSPSS 13. 0 itk fraeit ot it
ol AR AR« o) TR, TFE SRR L
K F LR R 5 253, AL P EE R A SNK
B A E SRR E, kA2 AT & 5TOR R
Kig,
2 #HR
2.1 —fHEAR

GK KREFZK A& RERENEY SR
PR, 5 A2 BUBE IR RIS, LA E], AR 2
SRR TT A% 5 A 2 SR B AR BEHE ., [
BB, — R SORERIE R w7 8 — A
Iy TMEAHE O, HAp AR A KERC VIR, Eh 2 R
K GK KRB FaO0EBT, S EE ATk
ARG KA, 2R S EE R 5 X RE IR KA R AE GK
KB i M58 4 — A TR B VR
2.2 BWMKRMEHRMBEREYLR

23 VA K RO T K P Y-S P R 400 s -
BNEFF B A NS AR b R AR S L0 A
FrHUAR AT HES, PR HERE 5 GK 4L B 41
Fif i, A DL B S g TR s AR RIS T ke 20
SER PN SR kL, Y R A B Ak BB S 2 R

SYHMLR I, PRI 2N TR, 8 R DTRR I
AT DL Z2 AW A0 B 5 BRTHE A% Ath 7T 4108 3= s ik P fise 444
JELI A H B TR 40 B A 4 /D, B P R TS 4
P S B SRUTAR 2 B & 7 2 I8 32 B K P e KR
53 TCHE TS, 88 L PR A TS A K v A L, %50 B o]
FEARMTT LD, P RS T4k P S 20 B P, PR B T 4
HIR T AR TS R,
2.3 &4 KR CRP # %Ak

2R, AT 52 A4 GK A Pl &t iT
HBHEE UMK CRP K TFHET &P <
0.01) ; %528 T4 CRP /KFH%2s 1 40 87+
F(P<0.058p<0.0l); ZEHE FTH5 GK 4
e, CRP AP FH =P <0.01)  (ESEE 4 50+
fRMyT4LCRP KT TR ZER(P >0.05)
2.4 B KR EFHKPI-KP85% mRNA &k K-F
& T4

2R, FHEA PI3-KP8% mRNA ik /K F-HH
BAET GK 4P <0.01) ;M H 5241 GK 4
FHEEL, PI3-KP8% mRNA ik ACFRAE( P <0.01);
ZVGZNEIT fE PR AthiT 41 P13-KP85% mRNA %
BAKCFIH BAR TR p<0.05) ; B R T 41PIs-
KP85% mRNA FiAKFL AL, BRIt EE
SGRTHERAMITA SR A5 GK 4 I, P13-
KP85% mRNA FEKFIHBFEEAL P <0.01) ;2
87 4 SPFEAR AT 4 7 (R H 3Gk K- P JoiH B 2
o
2.5 KKK IFHIKAkt mRNA &ERKFH T4

28, BAIZH Akt mRNA KA EKTFETCK
H(p<0.05 ;& iGIT e, FIFEiR T4l . S R
T 4 Y RE A B P AIGIE B AK L BE Akt mRNA 3
KK, AR BEEZER(P<0.0l), 5GK
H ZAABAEHEER(P<0.055p<0.0l),
3 e

BRI K MR A B & A2t Pl H AL S
FH W R, AT AN, L IKRE ZE BT 5| & /) T8 T8 < 253,

£2 KHAKBCRP BJEEFIKPIS-KP85 mRNA Akt mRNA FiEKFHH(x L)

205 UL CRP(mg/L) PI3-KP85 mRNA Akt mRNA
24 18 1.11£0.19 0.76%0.06 0.27%0.10
GK 4 18 1.59£0.59*ALAA 1.38£0.43* *AAZEAA 0.26£0.09%#LA
B2 19 2.31%0.89"* 0.33%0.09" 0.33%£0.06
VT E 4% A YT 4 18 1.66£0.74*440 0.11%£0.06* =4 0.08%0.03% *AA
SEE TN 18 1.630.80%440 0.19%0.05** 0.18%0.08*AL%%

L s A e p < o5 D G OIS o I AP OB FAA PR UL IS oo g e e AP0 65 A APROYY

FTHEfR b IT 24 e, # p<0.05, # # p<0.01



- 52 . FBAE B E AR R K ML RS GK KR PI3-K /A kt 15 53 1% /Y 52

2011 4E45 1 #

S LA LK, AL S AW R MLBKRELZE, S A A
SCZE, S OB O AR T R, AR TR SE
A RAR S ISMAFERNSER T1EN
TBIT T PRIEAETR, ARG

SRR AE EEHZ T ERZ 2 L L
AS KT HEH R I EZ, S
G A LA, IE TR 2 R ETHE AR AE
Fy L2 A IIZR IO R, 2GR, A A
PlR], kit BB = A RS R S DAL, T
TG R EE R 2 e, AR WA S, SAFE 2 AT
W95 LAPFS: B e 2 76 ARS8 IR 15,
T ZGAHBC, (EYE AN I, 47 0 T4, SRk fehtE {8
LGS, MBKEF], J7 918 %54 sk 2 2
XU AR L2y, PIZGEC T, PR N, e 35
#MEERG AR AR, [ AURIE, oo, AU
#b TR e SRR 25 O 3 FRDATE M, 15
MAELAFR ML, $RIE K 32, #4804, FERIFA WA &
o FELIFEI, BRI, BIEA A H , JE
W SBAXCRN s #b 2 AR 77 A5 1L

WF R IARE IR & K MR AR A L& CRP
KT S50 PR K I A8 A2 2 (6] 47 A 26 B S %) A 5%
PEU) ) AR SEE L GK 4152 AR L, L% CRP
KB BT E (P <0.01), JLETRE R K A & B
M RAER WY it L-NAME XPRER% GK KR
T B IMLAE P9 B350 - 5 1 PR w8 K LA 22, AR
45 GK 4AH CRP KRR M p<0.01), 2
B8 7 A ST FE AR A VT 238 B A 2 AR JR 7 A I,
EFRZCK KRILECRP KV, SR IIEIRES, FTHE
AT AL CRP KRS R A B
HOHTTHBER,

PI3-K 55 2GR BEARIME N RE (5 5@ I R4
H G A PI3-K  BEAEBENLEE =B ER( PIP3) F1EH
WG B( PKB, Akt) 55, %155 RATEF R 400
A BEBE AT ST RS AN R AL E A A AT
YA MBS B ANy W S AR ) 2 o R R AR
FU, B ARt g A ARV, SRR
7, PI3-K /A kt 38 B% 5 I8 F 18 LAY W46 T RE L Y
F A SRt AL R K PARSE, iz 25T Bk
55 FEBE AL 1Y T2 A2 B, B0 5 O B 4 B A i AR
JUT A E 0 P A B A L INLAE - M LR B VSMC)
Thae S8 S dEImas s, S5 B A =28, (et Pk
SRR AL A &R S R R DTN I, A R
PI3-K /A kt 15538 B% 7 1 R O I8 Y. F 25 W ik 2

FEATIZETREY T, AR SR R T R,
BTFEA At VT ZEL2E By 6 R R ML A9 22 B K A A fisE
et fE e, V69T S GK R E ShBK AL BE E i P13-
KP8% mRNA Akt mRNA Sk B H AL #H i,
AR P <O.01y , SJERARTHEAR AT X MR G K KR
KIME WA R BT IG/E T 2L ] PI3-K /A kt
WARH) PI3-KP8% mRNA Akt mRNA Rk &, I
D MAERE b SR FEBER A B 5230,

% 1 52 7 41 1E Xt PI3-KP85a mRNA .| Akt
mRNA FR5 & A 407 H S PTFER AhT —2K
YLEH S HE 5 07 B VRS R KIS 22 1808 W PR v
I/ 4 R A AL 955 DR S T BB 5 H A i PI3-K /Akt
WA, WA L P B AR T, Dt RE A SR
&, /0 R 2 ShBK LT BE L BhAK ok FE BT A B 5%,
EFRTHEAR AT R4 MU BRI FEE AL TE B 55 K S
YERAM R, S EEITE R M,

AR LRGP M T A 55 2y AR B R
X PI3-K /A kt (5 5@ A 40, iTRE S HAF
B R 18 SRR BRI AR A8 & AE & e i o B A B L R
AH S, 3 2 3001 22 0, 8 B e A LA P R 8 IR
A BRI POHMER AR RRT R . SRR
W PR PR K I 22 PI3-K /A ke 155 38 % BT BL
ARG AT SIS LR RS A T | I R
R SR IR A TR NI AR
SE Lk
[LIB0R, 22500, sk AT, 5. S EEE T IRYT 2 TR IR IR

5 ZARHO A RIS [ ]. o4 55 1 o P % Ak, 2005, 18
(17) .844—1846.

(25K 208 PRt A, R, . SR 5t A RN R W
GK KEFWBIKRAEREALn 1 I ALHI (1] A 2 4%
,2006, 31( 15y ,1272—1276.

(3]0, HFE. 2R RIS pF 22 (1] Wi
He TR B2 B 2E 4, 2006, 25( 2) 87— 89.

[41E75, i e, SRR %% ST X GK K ERTALH 57
I SLERRT AT ()] RiFFEE2Yy, 2007, 24(6) ;507 = 508.

[O1 38, WHEJE, SR SR E A 6K KRR W 3hiK
o FERE AL bR B RARTTA R W [J] e M BR 2 B 2 4
2007, 13( 3y ;204 —207.

(65K L0880 B, BRI, 55 SR 05 Xhbl o 31k
B2 KB IR 7 1k AL B R A S 2 R Y
(PPARY U2 [J]. P EE 4, 2007, 48(6) ,549—551.

[7]Kobayashi T, Matsumoto T» Kamata K- The PI3-K/
Akt pathway: roles related to alterations in vasomotor
nebportsascin diabeticAmodel 5[ IredcSmooth MupscléRes;

2005, 41(6) , 283—302.

[8]Freedman SB, Isner JM, Therapeutic angiogenesis for



2011 4E 45 1 #

o A&

.93

coronary artery disease[J]- Ann Intern Med, 2002, 136
(1) 54—="71.

(97 sk, ARG, X B - W PR A IIL A 5 28 1 v I 9 L 2 A
(1] BT E B 25, 2009, 20( 6) ;1314 —1315.

(LOTAR2E . BARHR BB R 27 [ M ] e A B T AR Rt
2008.737—1739.

CLLIRRILRA, B, J7if 55 T ARE Hh LU IX AR A M PRI I
TR URAR(] ] - hEE R A, 1999, 7(3) (175~ 176.
[L2]EE A, BOCs, B2, 5 45 SR B L 75 % <A MR
IR bR R8I 3% A B 3R — SR A RUK P 19 52 R

[J]. o e P 1 4 & 27 , 2000, 20( 8) ,571— 573,

(13718 550, 50 75, BRI, &5 - Kb 22 0 SR v B8 = AU BFHIE
BRI A BRI [ ]. B A 2005, 46 12) 885 — 887

[14)Z={E2 5 25T R RR IR (1] " E R, 2001,
42(5) ,261—262.

[15)5K Wetty, Bk, PRIES S5 - B SRRIMILYE C RIV.EH 5K
A8 I AR ZR B BRT (] o B BB i 252, 2008, 20
(5) ;424 —426.

[16]Makoto F. Hideki K> Kouichi I, et al- Structure and
function of phosphatidylinositol-3, 4 kinase [J]- Cell
Signal, 2000, 12(3) ,135—142.

[17]M atsuura E» Kobayashi K Inoue K, et al-, Oxidized

LDL /betaZ-glycoprotein 1 complexes: new aspects in

atherosclerosis[J]- Lupus, 2005,14(9) ,736—741.

[ 181k 7k 2% - Bh KO B 1 A0 PO ML BE 1l Sl PR (M ]- b
LRl Rk, 2004619 —620.

[19]Morello F: Perino A, Hirsch E- Phosphoinositide 3-
kinase signaling in the vascular system [J]- Cardiovasc
Res, 2009, 82(2),261—271.

[20]M ourani PM, Garl PJ, Wenzlau JM, et al- Unique:
highly proliferative growth phenotype expressed by
embryonic and neointimal smooth muscle cells is driven
by constitutive Akt, mTOR, and p70S6K signaling and
is actively repressed by PTEN [J]- Circulation, 2004, 109
( 10y ;1299 —1306.

[21]Sousa JE, Costa MA, Abizaid A, et al- Lack of
neointimal proliferation after implantation of sirolimus-

arteries: A

and Three-
Dimensional Intravascular Ultrasound Study [J ]-
Circulation, 2001,103(2) .192—195.

[22] Poon M, Badimon JJ, Fuster V.

restenosis with sirolimus: from alphabet soup to clinical

reality[J]- Lancet, 2002, 359( 9306) ,619 — 622.
(Wi A 392009 — 09— 10; 4[] [ 39,2010 — 01— 12)
(%% AT 2]

coated stents in human coronary

Quantitative  Coronary Angiography

Overcoming

(L#EF MU R
e AT N B AR AT AR B, FE IS
SR R S A0 LA A A A7 28 BT AL 45- 45%
XF B2 28. 57% , Tt Bl PR ICIl 2% 7 1677 S
] HAR AR O IS A R A R SR e AR
MBI AR,
B BT IR B2 05 i R DR TC I 2% U5 F] e TE
P FEARILSE HCY 7K°F $20 Hb (A LB K45, i
B R I E TR, GO MU SR AR R XU
SEH
[1]Cheung AK, Sarnak MJ, Yan S, et al- Cardiac disease
in main-tenance hemodialysis Patients: Results of the
HEMO study[J] - Kidney Int, 2004, 65( 6) ;2380 —2389.
(2177 e iifaslsth X g 42 AR P8 vk B IR A AT
JREFEFFR[T]- PR, 2006, 22( 2) .678—679.
[3]Collins AJ, Kasiske B, Herzog C: et al- Excerpts from
the United States Renal Data System 2003 Annual Data

Report: Atlas of end-stage renal diseases in the United
States- Am J Kidney Dis, 2003,42(6 Suppl 5) ;1—230.
[4]Kalantar-Zaden K, Block G, Humphreys MH, et al-
Reverse epidemiology of cardiovascular risk factors in

maintenancedialysis patients [J]- Kidney Int, 2003, 63
(3) : 798'=)808"

(IR RENRRE R ZE 2 B IR Ll BB NERBOR

7 BLSIGIT RS Wibr L B R S ()] AR
Zei, 1993, 32(2) ,131.

(O PRAK B 25 2 R 7348 S R (M ] et FEE
2R R AL, 2002, 159 —165.

[7]Duell PB, Malinow MR- Homocyst(e)ine: an important
risk factor for atherosclerosis vascular disease[J]- Curr
Opin Lipidol, 1997, 8(1y . 28—34.

[8]Locatelli F» Marcelli D» Conte F- Cardiovascular disease
in chronic renal failure: The challenge continues [J]-
Nephrol Dial Transplant, 2000, 15( Suppl 5) ;69 —80.

[9] 0ishi K, Nagake Y, Yamasaki H, et al- The
significance of atherogenic indices in patients on
hemodialysis [J]- Am J Nephrol, 2000, 202,107 —
115.

[10] Zemmerman J, Herrlinger S, Prug A, et al-

Inflammation enhances cardiovascular risk and

mortality in hemodialysis patients [J]- Kidney Int,
1999,55(2) ,648 —658.

[11]Menon V., Wang X, Greene T, et al- Relationship
betw een albumin and

C-reactive protein

cardiovascular disease in patients with chronic kidney
disease[J]-Am J Kidney Dis, 2003, 42(1), 44—52.
(U LI - 2010 = 03 = 26 8 a1 F #1:2010 = 07 = 10)



