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(1 7P BEZ RS R REE A M 510403; 2. SHH A BE 24 Kop i — B I e
BPH 550001; 3. SMIPEZG KRR ERE H 550025)

 E. AN RITAFRAATHN AR A RBRAEZRRAAPKB EFEEZEGRLL O M,
7 ik i A A Wistar K R 60 R, 2B 10 R, AR50 R AT HE X EIEEHN, AL ARMES A FH X
RABEAL BB 2 )5 H Wistar el K R AL A LA 40 384 40 (25 mg/kg-d) AR B 3 A7 24K &40
(4 glkg-d) . P ) & 28 (6 glkg-d) . & ) & 240 (8 glkg-d) . #) & 48 AALEE = 0 2 = M 4% (Fasting Blood—
Glucose, FBG) ; 3 441 % 9% % ) 2 = MM £ % (Fasting inshulin, FIS) , 3+ 5 W B & #08% H 48 2 (Insulin
Sensitivity Index, ISI) ; Western Blot 3 K4l PKB . 5B % & & £i5 ,RT-PCR 7 %420 PKB . J§ 8 % 69 mRNA
ki, R 5 asrRaAMk, EA 8 FBG.FIS % %3 m (P <0.01),ISI B %A&(P<0.01); 582 411t
B ANERAFT HH A FLFBC 2 FBIK(P<0.05), Fr-EH LR ANE & A7 25 &5 A FISY 2 BIK
(P<0.05), FH_EMEBANE S AFTHFPZAZTASIZEZAZH(P<0.05) ., 5% G5B, R LS
JE FRES B RS PKB IS B Z mRNA 5RO A XM R F TFTH(P<0.01); AR 0L, FHEH AR
ANVE R A H AT A ZRBE L F I PKB EKFE mRNA 5 &G AX (P<0.05), & 4hBaas
BT AT PKBURIR A AW F 5 ALK G R K E A S Z RS FRR, KPP lmie,

Ei'é"s I]\!] ﬁ% o
S A 6 2
doi: 10.11842/wst.20181217003

TS F R B

> 1% 0 (Heart Failure, HF) & —Fh & 24 1 1l IR
CROAE, EERIA N A GEWE EVUAH L 3 E
Ry e MO g vy A e L T )
T )l , B AR IR GG, AR O I R I R
i N LT R 2 B e AR RS R B R
ZHEHE (insulin resistance, IR ) 5.0 7 % 58 117 JXURE 384
WU, DRI k3 O ) R 0 JBR 0 R AR BT A IR Y7 2
SRS

t R IACH HF 9 0 AR TE O (B AR — 158
— (A ALK OS2 40 R 2R CTE , anac BH A, 55

A% B :2019-09-11
142 B #1.2019-10-12

M B EIRIL PKB 8B E
+ 5 £ %5: R2-031

LARARIRAG: A

WA o BRI 18 O S R A R B
HE , S0 OO A0 BT R AL P 45 5 rP BT P 52
o, KR A A5 5 i U0 B R 3, R PRz . O BB Z
) A TE A 3 DI OG22, 0 =2 B AU S B 5 1D, .00 B
HEH AL B A R BOORETR SOOI 2
AMFF AR o TUISEAIITFE R Bl A U Ly 25 RE— €
R RE RO R A TR R B0 B FA  (HAN 45 S
7 2R 0 T IR B B AT BT SR WL AR , BASBIF 5 ik
— L IRITANE £ U7 25080 3 R U B ZR AR TR 3
Wi £ B o5 BIL, v B 24367 0 ) i HoAT 2240

A AT A ST A (B4 LH[2014]7338)  4h B 8 A 25 3000 3 K RV fy TR BoatE M BT, Rt A 2332,
* % GBI REE LA A IR R, ERAMA T 6 P RS S,
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SAE BRI A
1 #R5FE

1.1 ##
1.1 %M

BRI 20 g B 20 g 50 B 15 g,
ZA 10 g KT 10 g A1k, 25 MR A J5 700 mL 7K
221/ U8 B, T30 300 mL /K AT, Bk 2
JINEE BT R T U MR B 2R MR AR N 1 2 B, B T
T2 o BT T BES , ACIRAT 4 L, LA b 253
Wy F Bt FHIE G A 20 . Eh ARk aE 25 (I T LR A4
WHARARRA ], 771 L FUAE : 25 mg/fil, CAS 5
25316-40-9, MDL 5 :MFCD00077757) ; £363% # (4
FEAR H M2 ) AT BR A R B : 25 mg* 100 Fr/ 4,
FE 265 E 7 H32023731)
1.12 FIHXAAEZBMNE

i £ 2R R A O b« B i, 0 AU SR e B AR
B A FRAE) L, BLAS : 96 wells) 5 LI 26 i 1 58 4 il
4 2 v (Real-time PCR )& 4 H =9 TR A R A
), TRNzol £ RNA 2B [ RARA AR (b 50)
A RAF, 51T FEBR R BB 58 1 s 88 1
fiti B(PKB/AKT) FIAGIEE 2 & (TR R 2047 [
o). HLUKAY R HL UK R R ED R 48 (BIO-RAD
o)) BEAR N (I 5T AL EL ) 5 8E i iR R 48 ([
145 Tanon 1600, [T KAERHE A BRAF]) (ZtE
PCR AL (#5715 . AB17500, Applied Biosystems )
1.1.3 £ R 454

T8 T8 9% 10 A IS Wistar MM K B 60 2, K 5 200~
250 g(K VDT R AW H ARG R A F] i G A& IES
43006700008480) , K H Fifi AL 73 Ay 25 1 6 B 2H A Y
H 0 I R+ RAE R L 0 7 S v AR+ A
3 ST IR R 0 ) R A B 25 ST 2 h
g2l O AR AN s ST AR A O
1L v I A K 25 40 o 53] 3 e R 2 N M 1 A BT
AR R 20 mg - kg " TIES K 0.5 mLH i
J S PR R 1R, 2R 6 1, BRI 120 mg-kg ™ T2 )]
PVE ST, 25 2530 18] K B BORS fh 25 88, i, T
i, R, Wiy, By 20 (I IR SF AR, SEA NI S
(oL P 8 75 G 000 5 1L 208, DA EF < 45% WA IR 2l )
A NG THES o RIGE AL RS F 585
VIR T 2818k P $52 8 25 mg/ (kg - d) L IRC L, 2 mIL/ A

HEH ANE AT R R R4S T 8 of (kg-d) AMNE 45X
Tl H 4T 6 of (kg-d) 1 AN i ST R 20
%7 4glkgd), 2 ml/HHER B2 2 5 IR ALA
BRI 257 R R RRZR IR K HE S

1.2 F#&k
1.2.1 SR e =M B A T 5 R B AR AR 3
A

Y AE S AR 12 by, PN DK SE LI 3 mL,
3000 r-min™ B 0> 15 min, W 3G KR KA RS
o 25 M8 BE (FBG) U2 FH 4 2 S A i ok |, 25
Ji 1R By 2% (FINS) OS5 o JBR 5% 3 41K 4L
(TR A48 A FH 11 26 [ NTH il O I ifi 5 B9F 5 97 119 Katz
T 2000 AF 48 H A JBE & 2R USR5 (1SD 5 18I = In
[1/(FBG*FINS)]|.

1.2.2  Western blot 7 i # | PKB/AKT . J§ Bk % % &
Fik

N —=80°C UK A H B 21 K BRI O WU B8 UL T
WELH AL IS AT RE B RE , AT AR 84 5T, 4°C RSO L
3000 1, 15 min, $2HC 3, F BCA 75 B ARSI 5 45
FEARW AR TSR A& = IR A 5 H iy
EAD TR/, AR5 2 B, SDS-PAGE
A3 I FR VR B R AT SDS-PAGE BEJE , SR 5 W5 FEAS K 7
YL bR A R T KB UK R G BT A S RN
PVDF i, If40 & H 08 A 0 T i 400 I BEE , B T8
K2 b K PVDF 5 5E 6 55 91 2B, F o g
AAHFLAR & FJe 7 FIe TR, voK
MG, 220MA T IRIERAE I 2 he 362
He , A0 stk WB R & iE 47 S J v, ECL AL
2R OCHEE 5 | e FHBE I RHR A 31 2R 458 53 B B
FRIEE A 20 I A6
1.2.3 RT-PCR % %47 PKB(AKT1)mRNA . i§ B¢ %
(Adipoqg)mRNA

B LHFEA I A RNAiso Plus, Z5 W& 5 min; JI1 1/
5RNAiso Plus R FRE A P51 AT, K LHCE 5 min; 12000
remin” 4°C B0 15 min, W EE T 95— 08 P A
SR TR , UK | J5CE 10 ming 12 000 remin™ 4°C 5
£ 10 min, = B MUCIEM A 75% £ BE 1 mL JE¥%
12000 r-min™, 4°CE.0> 5 min, 75 _F 3, TEVTIE ; INA
it 7 RNase—free /K % fift UL J€ , #% B8 M—MLV RTase
¢DNA Synthesis 1277 & 156 B 45 B il 52N 3R, ROV 2%
4 37°C 15 min, 85°C 5 s, Wi % 5% 5 W cDNA ., 4% 8
SYBR Master Mixture i £ 5 I A5 FC | PCR S5 i A
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BN A, HEAT SE I E B PCR G, B-actin /E K
NZ, [ RT ﬁ#’%ﬂ PCRY"HG WA 23 X . AR
I H 3L 5 NS B Y Cr 22 (B 45 A& AR B 8 AR
mRNA AR FR (R 1) .
124 %itFsE

X FJ SPSS 20.0 & 4 (IBM, Armonk, NY, USA) .
Je Kolmogorov—Smirnov test L e M ] SN o T
PF G IR 700 52 30 B 280 + b 22 (M + SD) 3%
7~ , P TE] e %832 H pos—thoce Student—-Newman—Keuls
test 24 . PLP < 0.05 N 2EFAGZI#E L, P <0.01
NERAREGIFE L.

2 R

2.1 ANEHAFH A FBG.FIS 5 IS1 69 %@

523 U0 IR A H R, AR 21 23 I IR (FBG) (25 )
ML R 5 28 (FIS) & T (P < 0.01) , B8 &) EABURRIR
(SD W FREAR, it BA B E2ER(P<0.01);4
W67 e, SR EL, #MNE 3R A 2545 R e Al
5 RFCHE A 4 25 B s (FBG) AR AL AN B . 2 IR Il 3
i £ 2R (FIS) H1HH B FRAK (P < 0.05) , i 5% 2% fUR R L
(ISD) ¥ B T, Ho R AEE R4 KA 22 <O 21
) 20 23 i I R K (FIS) B EFEAR (P < 0.01),
FO A 4 3R 5 R BURFE B (IS FH i, Bei 24 W
ZH(P<0.01)(F2),
2.2 ANBEH AT TSIk A B ALPKB/AKTI .
EBEEE G R AW

TN 20 R RO I A % L PKB/AKTL R
WK 2R AR Y 238 1Y B R B0t B ZH B 0 B AIR (P <
0.001) , RFEEFIZH 0o J0E A F-E-85 WL PKB/AKTL
PR IR 28 2 11 1 3R 8 1 K BE (B B A 20 W) Wb T v, 4% P
AL RE A B L PKB/AKTL  BREX 25 25 1 1)

N M P D Zz G
AT | ) ot
s '----i

E1 AFEPKB/AKTL, ISEES
EARNERRIE

ENAE QAR M AR A P A TSR 4, D A ANE B AT AR

BATH AN,

N M P D Z G
AKTI '- “‘. AKT1
TEHE () W - ——

B2 BFAEPKB/AKTI1 . JEBEE
EARNERRIE

x1 ZFEESMERT

A H HEZE- 371

L7514 GAATCATTATGACGGCAGCACT
Adipop 162bp
T #3514 ACATTCTTTTCCTGATACTGGTCG

_Ei#%3] % TTTGGGAAGGTGATTCTGGTG
AKTI 153bp
T #3514 CGTAAGGAAGGGATGCCTAGAGTT

L #7314 CGTTGACATCCGTAAAGACCTC
ACTIN 159bp
T 5] 4% ACAGAGTACTTGCGCTCAGGAG

HEZR: 4

£2 WEHESFXFBG.FIS SIS (xS FZh)
285 n FBG FIS ISI
= A AR 10 4.84+0.56 21.53+£2.21 -4.25+0.32
AR 28 10 7.20+0.21745.23 = 131" -5.96 +0.15"
e 4 10 6.82+0.83 26.15+1.03" -4.21+0.02"
b‘%ﬁ;%ﬁ*’éf&%l 10 6.94+0.32 35.53+1.08° -5.22+0.14
ANE *%#?Jgéﬂ 10 6.61 +0.41 32.15+1.06° -4.98+0.334
b%‘ﬁ%ﬁ*’%m%l 10 5.98+0.75° 24.32 £ 1.1444-4.61 £ 0.134
E: 5w g Baki, AP <0.05,44P <0.01; 5454 4P < 0.05,
“P<0.0l,
PR B IR BEAE B M i, DA E 48 S0 24 e ) i 21 K

EETEE AR (E L E2,E3). Git#atr: 5
25 0 R 4H LB, R 2H PKB IR BE R R 1 R IA K F
WE TP <0.01), 5HBIRIA i, #M 25 A 2445
i 2H e R A A 8 R IA K B (P <
0.01,P<0.05)(%3).
2.3 ANF A AF AT R AT IEF R B ILPKBmRNA |
Mg B2 % mRNA % %A

Hzs (0t B4 g A AL 4] PKB L IREX R B 1 3R
IRIKE 2 R R (P <0.01), SRR A, #MNE 35K
J7 2545 39 4 21 B AR 68 R 2 B 1 3R A KO I I T
(P<0.05,P<0.01), 5054 &R+ A 21 PKB A5
PR BRIV IE(P<0.01)(5R4),

N M P D Z G

paBtE .“"'"“

El3 S3kALPKB/AKTI JEEEE
EOMERRIE

WA ERAFTHPAFTA,CAHMERAT HHAFTH,BANE
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F3 OB AFRE.BRAFAEECER AKTI EBRIE(x +5)

28 %) n -
iy AKT1 Re Bk & AKT1 ReIc & AKT1
G A PR 10 1.359 +0.027 1.256 + 0.026 1.337 £ 0.017 1.353 + 0.030 0.836 =+ 0.024 0.0939 + 0.023
A 1 10 0.341+0.027"  0.324+0.023" 0.312+0.011° 0.334 +0.024™ 0.200 £ 0.018" 0.415 +0.019™
FrEA m 10 1.085 + 0.042 1.099 + 0.042 1.087 + 0.053 1.246 + 0.024 0.699 + 0.031 0.850 + 0.030
ANVE R AT KA B 10 0.578 £ 0.027A4  0.493 +0.044A4  0.644 £ 0.03044  0.651 £0.02544  0.338 +£0.02444  0.441 + 0.0264
ANFAAFTHPABA 10 0.633+£0.04044 0532 +0.02944  0.672+0.01644  0.686+0.04244 0420+ 0.02444  0.508 + 0.03944

ANBEBRAHTHHMNEL 10 1.061 £0.0314424 0.859 + 0.02644244 0.750 £ 0.0284444 (.850 + 0.0244444 0.553 £ 0.0264442 0.747 £0.0324444

E:HNAWE,"P<0.01;5 M4 ki,44P <0.01,4P <0.05,

R4 OB BFRE. BN PASEEE mRNAAKTI mRNA Rik(x +5)

- . R B % mRNA AKTImRNA
S JE AT RE BRI S AT R ARSI
=G AR 10 6.70 £ 1.11 6.86 = 1.12 5.47+0.73 6.87 + 1.65 6.33 £ 1.41 5.53+1.32
AR L8 10 1.05 +0.56™ 0.80 + 0.28" 0.68 + 0.24™ 0.82 +0.37" 0.90 + 0.28™ 0.88 = 0.20"
iy i 10 5.65+0.7144 533+0.3844  459+0.66A% 530+ 12544 5.45+(.7944 4.66 = 0.4744
ANE B AT HEAZ A 10 1.71 £0.2344 1.87£0.4544  1.75+0.4244  1.97+£0.4744 1.93 £0.3344 1.44 +£0.3544
AEBRATHEREA 10 3.69 £ 0.7244 3.49+0.8044  252+0.5744  3.58+0.9244 3.50+£0.7044 373 £0.9744
NFRATH BN TA 10 420+ 0.55%% 434405944 355+0.68%%  4.16 +0.88% 4.52+0.63% 3.97 £0.624

A NAA, **P <0.01; 5 M4Lb4 ,A4P <0.01,4P <0.05; 5 P4 bs , 24P <0.01, 2P <0.05,

3 Wit

FEMLAE O F B AE P B g 0BT T
UE” PRART IR A , H AL B A B AR,
LG ' BH R R A I RO i 7K PR A A R sk AN
Pre LB E PHZ TR 1 IR AR, 0 Z B
(SN2 9IRS Y A W/NTIE 9N I = SR LS SIS
IR L P BRIR T AN AN 2 E T R R
PR O ) 80 e A R BTG R IR 2R O I JBR B
FARYUILE B9 0 LA 24 JBR B 3R A5 5 Tl B A
W ik S A G 0 15 200 DAL 1 ) e 3k e o S5 SRR o AR
FER AN 1 7 2 n] RETE i RO W AR S 3 Y
(PI3K)/4 H # il B (PKB) {5 53 i 2 i 17 48 Jtd [H 5
AR, A RO O I A R B ZR AT

o JULZH L PR &5 32 A 1 3 B PO 2 0 T
SRR A A PR ARG R B AL R AT (IR)
JE F T DR 0 ZR B X A TR A R IR 3R 0 A
SRR A B P ARG, 5 R0 2 1 A N N R R o
H E B A B — R PV ZE AR O L AR
SR RS (S INE WE R yEN P B IS/ R 7 di ]
B A Sh K S RE R RS | 1A A2 BEL | i I O L
240 0 PN B 200 2 BE R 0, T 184 i S AR 2l fok B 2

R 20 (A A IR P 26 TR 50 1 A8 0 23 VT AR
Ko WENEMEILEE 3 3 (PI3K) /% [ B(PKB) {55
WS R A S S REENRAEY. MRS
LA B RS b % g 5 25 324K (InsR) 25 & I, mT LA TR
B R ZRIEY -1 (IRS-1) , 1% 1L A TRS-1 4k 2 %
PI3K, i H: R 7015 543 F PKB B R 1k , 58 A0 LA
PP IR 5 2R A5 A 5 Y BEBR IR LR -3 -5 Y it/
1 B(PI3K-PKB) {5 538 6 A2 B, A5 50 L
21 i 2 A R A SRR 3 R O LA B T, S B
)% o BRI PR 7 2 R 2 ke 5 AR iy — > 2
FRIE o REIE 22 AR 7 A0 3 26 1) — Fh 0 B R 7, LA
Bt JR 0 2R AU, BRI S KT, A LR
AR OB R A O RS R R BE BV Y ik
F OB RO ML 5 K, AR OB , A4 0 i
T Sl Bk ol RERE Ak o i I5E 28 A8 n] LA i L4 P Bz 4
i 2885 B 3 1 98 5 0 0, A B SR AR R -, DA
IR 5 R HEHT AT SE I 53 & B0 KRR FE 1
B R ARPTAR) , P ke 5 0 5 KRR O L 0
HIUE N HARZ L, DL PI3BK-PKB {5 5 1% 530 1% M g
0 PR 43 A A AR SR DDA S5 S 0 B 2% A3 20
IR AERLE] . S R ILPUR 0w LB KR E

4 ( Modernization of Traditional Chinese Medicine and Materia Materia—World Science and Technology )



ERNZEAR-PEDIUT * XXXX

BLfE I R 2R e TR B 2R AR TIR A W R aE A R ) R 1Y 4
AREHSECCIEEB AL DRSO, B
55 PI3K-PKB {5 5 & 3 38 % F ik S JR K 38 1) 20 b A
K, X EAGY A B T 5T SR ARTT B

JBE S B HAT(R) B E S, FE Rk
W ZAS B N e 2 o E RIS R BT RO 3 15
B B RARHCIIBIT WA B 22 IR A 48— IR T i
W), 22 FH i BT 3 24 W B 5 e 5 2R I R L (E P 26
25915 HIE A B AS T, b R B FH A AE — € 19 Ja) R
P T R 2RV B AT O R B AU 20
B 2P B e " A B 5 28 AR
B i A B T RO T v R A, ANE AR
STAHEFE K AS EL RTFHN. T
P A S A0, ERERPANE AR, %
& HRFFRIAAER, MR ES A LSRN i
SUEIT A B I A BIE ST R B RS 2 A ) BE
(APBBR) 7] fig i i '~ ¥4 IR-INS—-1 41 Jiif miR-126-3p
()& 15 AT i TRST mRNA 7K K HR (g ik, ol

R R HEHT s NS AT v R R AE Tl i,
i PI3K 283k , A3 U #F PISK A5 5 4% 5 N Uit 110 78 765 i
TRIURN A2 | 390 % i ) BRI s 1 F 2 SV 5 (TFE)
FE TN B 5% 28 SURE | I (0 0 R I R AR PUA SC IH
[ 2R 3R A2 A B B T 38 3 R I8 miRNA-29a, |4
FOXO03 235 W 5 ol 38 R 5 R ACH™; FL0R T I % 2 78
T R 6 A A AT LW, 98 5 1t A A 3R L, st ik
B BT E

25 B TIR  RNE 25 A AT A A FE PR O D)
U R BRI 9 5 BT, B & ZEAKPTAL 2  PKB
BRIEZ B 238, RO WL, i 0 TR . AR
P AL 3 35 (PI3K) /8 P13 B (PKB) 5 5 S i
HE IR s i % 20 L PR s 2 A T R O R I S R
HEHCA B ZE 5 AL, B 25 2 a8 0 ) R I S 2R
HEHTH o> T AL B 2 AR (AARBIFFE g
25T oy B 2% AR AE — 5 W R BR 1, R ok v =
2 W03 0 B I R 5 ZEHEHT 9 4 T AL A T i — 25
5,

EETHE B
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Effect of Bushen Yiqi Recipe on Insulin Resistance and Expression of PKB and
Adiponectin in Rats with Heart Failure

Wang Yaoyao'?, Chen Yujiang’, Yang Mao®, Chen Yunzhi’
(1. The Second Clinical College of Guangzhou University of Chinese Medicine, Guangzhou 510403, China ;
2. The First Affiliated Hospital of Guizhou University of Chinese Medicine, Guiyang 550001, China ;
3. The Basic Medical School of Guizhou University of Chinese Medicine, Guiyang 550025, China)

Abstract: Objective To investigate the effects of Bushen Yiqi Recipe on insulin resistance and expression of PKB and
adiponectin in rats with congestive heart failure. Methods Sixty healthy male Wistar rats were used 10 in the control
group and 50 in the other group, which be injected intraperitoneally with doxorubicin to establish the model of congestive
heart failure. After successful modeling, Wistar male rats were randomly divided into model group, captopril group
(25 mg/kg-d), Bushen Yigi Recipe low—dose group (4 g/kg-d), middle—dose group (6 g/kg-d)), high—dose group (8g /kg-
d). Fasting blood—Glucose (FBG) was detected by glucose oxidase method and fasting insulin (FIS) was detected by
radioimmunoassay method, finally Insulin Sensitivity Index (ISI) was calculated through FBG and FIS; Western Blot and
real-time quantitative PCR were used to detected PKB and adiponectin protein expression. Results Compared with the
blank control group, FBG and FIS in the model group increased significantly (P < 0.01) and ISI decreased significantly
(P < 0.01); compared with the model group, FBG in the high dose group of Bushen Yigi Recipe decreased significantly
(P < 0.05), FIS in the captopril group and each dose group of Bushen Yigi Recipe decreased obviously (P < 0.05), ISI in
the captopril group and the medium and high dose group of Bushen Yigi Recipe increased significantly (P < 0.05).
Compared with the blank control group, the expression of PKB and adiponectin in the heart, liver and skeletal muscle
tissue of the model group decreased significantly (P < 0.01); compared with the model group, the expression of PKB and
adiponectin in the captopril group and the Bushen Yigi Recipe groups increased significantly in a dose—dependent
manner (P < 0.05). Conclusion Bushen Yiqi Recipe effectively decrease insulin resistance, protect cardiomyocytes and
improve cardiac function in rats with congestive heart failure by increasing the genes transcription and expression of
PKB and adiponectin.

Keywords: Bushen Yigi Recipe, Congestive heart failure, Insulin resistance, PKB, Adiponectin
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