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WE AR EAH R =Z 27 3 AR KR0S AR AR % ra, SHR T L T FALs]. 60 R SD X AL, A E G
PR BRI AR Ak 2 RM, RATHEIE RKEART WAGREZRZLIMAER AR, 2O BAEFR
BRI, AT FIR AR AL TR ZE RAESA TR, EZERALTEZEREHEFRANE,H8 1k, FH14d,
FL KRG IR R R —HORE R B A9y B 05 B BR o 2 R R 52 3 (ELISA) 30 52 o0 LA 2R o = Bk 85 A% 3 (aden-
osine triphosphate , ATP) 4~ ; %, 9% % & (immunofluorescence , [F) % 4 & VU2 27 ) ) 48 4515 & & 4 ( glucose transportor,
GLUT4) \# & #4535 % & 1 (glucose transportor, GLUT1 ) & & 7K F ; %, 9% 28.4L (immunohistochemistry , IHC) 3% | 55 B % 58 &
% (Quantitative Real — time PCR,RT — qPCR) 42 & WUZH 27 ik & & % 4K &4 1 (insulin receptor substrate — 1,1RS1) | B2
B BE 3 — % B ( phosphoinosmde — 3 — kinase, PI3K) | & & i# & B ( protein kinase, AKT) . GLUT4 % ik /K F; % 9% ¥7 it
(Western blot, WB) ik 4] & L2 2% PI3K AKT . GLUT4 & & & kAP, 4R AW, 55 G BAkii, A Ak 24
RERBZR—BREBREZ, AR IR TH, OMELE ATP A R B FHBIK(P<0.05),IRS1 PI3K, AKT,GLUT4 #=
GLUT1 % & & A /K-F Fo mRNA K-F 2 E AR (P <0.05) ; 5ARA 204w 3 22 3 R 20400k, 4H ) 20 K R — A0k & B3, R
B WA B, IR ATP A 5% 2 29 % (P <0.05),IRS] PI3K  AKT.GLUT4 £= GLUT1 %& & % ik /K F A mRNA &
FRFITH(P<0.05), 4L Z 2" A EMAERE T KR CMEE KM IH, T4 58 % PBK/AKT/
GLUTA 13 53 %, 32 35 ILLL R R H B H 5 T fk AR % .
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Abstract: The effects of electroacupuncture at “Zulanli(ST36)” on the energy metabolism of myocardial tissue in rats with
spleen Qi deficiency were observed,and the intervention mechanism was investigated. Sixty SD rats were randomly divided into
blank control group,model group,acupuncture group and non — meridian and non — acupuncture group. The rat model of spleen
Qi deficiency was established by the composite factor of “excessive labour and dietary disorders” ,the blank control group was
raised normally without intervention, the acupuncture group was given electroacupuncture intervention at bilateral “Zulanli
(ST36)” ,and the non — meridian non — acupuncture group was given non — meridian non — acupuncture acupoints to perform the
electroacupuncture control,once a day for 14 d. The general state,body mass and grip strength of the rats were observed at the
end of the intervention. The content of adenosine triphosphate( ATP) in myocardial tissue was measured by enzyme — linked im-
munosorbent assay (ELISA). The expression levels of glucose transportor( GLUT4) and glucose transportor( GLUT1) in myocar-
dial tissues were detected by immunofluorescence (IF) method. The expression levels of insulin receptor substrate — 1 (TRS1) ,
phosphoinosmode —3 - kinase ( PI3K) , protein kinase B( AKT) and GLUT4 were detected by immunohistochemistry (THC) meth-
od and quantitative real — time fluorescence PCR(RT — qPCR). Western blot( WB) method was used to detect the protein ex-
pression levels of PI3K, AKT and GLUT4 in myocardial tissues. The results showed that compared with those in the blank control
group, the rats in the model group and the non — meridian and non — acupoint group were in poorer general condition,in the same
trend as the decrease in body weight and grip strength. The ATP production in myocardial tissue was significantly reduced( P <
0.05) ,and the protein expression levels and mRNA levels of IRS1,PI3K,AKT,GLUT4 and GLUTI significantly decreased( P <
0.05). The rats in the acupuncture group had good general condition,body mass and grip strength, and significantly decreased
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ATP production in myocardial tissues (P <0.05) , compared with those in the model group. Compared with those in the model

group, the rats in the acupuncture group were in good condition,body mass and grip strength increased, ATP production in myo-
cardial tissues increased significantly ( P <0.05) , and protein expression levels and mRNA levels of IRS1,PI3K, AKT, GLUT4
and GLUTI increased significantly( P <0. 05). The mechanism by which electroacupuncture at “Zulanli( ST36)” improved the
cardiac energy metabolism in rats with spleen Qi deficiency may be related to the activation of PI3K/AKT/GLUT4 signalling

pathway and the enhancement of glucose transport function in myocardial tissues.

Keywords : myocardium ; energy metabolism;spleen Qi deficiency ; “Zulanli( ST36) ” ; electroacupuncture
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1.6.6 qRT -PCR Z4&m s pse 42 PI3K,AKT,GLUT4 mRNA
Ak RF il Trizol 1R FRIBCLILZLZT RNA Kl 2521 RNA
R E T2 B i M0t e SR 1) G U T B HE AT RNA 396 4% 5t
qPCR SONAE MR UL F AT, W AR e - BUEHE (95 €, 10 min,
LAMIERR) 28 (95 °CL 15 5,40 E3R) L 1B K IEfif (60 °C,
60 5,40 MEFR) AR HIZCR 4 (95 C 15 5,1 MFFR;60 °C,
60 s,1 MEFF;95 CL15 s, 1 DMEIH) o XI5 Rz H 2 -
AACt 5 EE53 BT R R AR 0 e ik 4k, NS JE Pl B~ actin, 5]
PP s 1.
#1 PHBERLIY

L £ PR B2l
IRSI 3% : GCGCAGGCACCATCTCAACAACC
i : GCACGCACCCGGAAGGAACC
PI3K i : GTTCAGGATAAGTTCCGTCTGG
T : GATGGGTCAAATCCACTTTCAT
AKT i : CATGAACGACGTAGCCATTG
F i : AGGTGCCATCATTCTTGAGG
GLUT4 _Fiif# : AGTATGTTGCGGATGCTATGG
Fit: TGTACTGGGTTTCACCTCCTG
B — actin i : CCATGGAGAAGGCTGGG

T 7 : CCATGGAGAAGGCTGGG
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10 000) LR H IEEE 1h, TBST ¥ K 3 ¥k, {#i F§ Tanon — 5200
RUESEHLIEAT .52 , Tmage T BAE4HT B B4 KA
L7 ZitFriE
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FI ] ELISA il 0 £ K B LALZ i ATP 19 75 &, 45
RN B ATP A i 5% A BRI (P <0.01 P <
0.05) ; SHELAYZH FHE 2B 7L AH Eb, &3 2 = BT8R O
WL ATP A= st B B3 (P <0.01) . Z5R K2,

F2 BHKEOWNIHL ATP 25 1L (v £5)

215 n ATP
25 LA B 15 3378.93 +199.87
(IR 15 2233.34 +£107.23**
e 15 3173.39 £115.65* *
EIEZE ¢ 15 2460.85 +157.69 *

T SXTIRAL LA, P <0. 015 « X IRA LA, P <0. 05,
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B E B AE T 3,
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