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Protective Effect of N-acetylcysteine on Myocardial Injury in Diabetic Rats
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[ ABSTRACT ] Aim To investigate the protective effects and mechanism of N-acetylcysteine (NAC) on myocardial
injury in diabetic rats. Methods The diabetic model was established with streptozotocin (STZ).  The fifty male SD
rats were randomly divided into five groups: the normal group, the diabetic group, the low, middle and high dose N-acetyl-
cysteine treatment group.  N-acetylcysteine of 50, 100 and 200 mg/kg was respectively given to the low, middle and high
dose drug treatment groups by gavage 12 weeks. Rats’ heart function, body weight (BW) , heart weight (HW) and left
heart weight (LHW) were tested, HW/BW and LHW/BW were calculated, the activities of SOD and GSH-PX in serum
and myocardial tissue were measured. ~ Morphological change was observed and myocardial collagen volume fraction was
measured by Masson staining.  The protein expression levels of TGF-B1, SMAD3 and SMAD7 were determined by immu-
nohistochemistry. Results Compared with the control group, LVEDP of the diabetic group was significantly increased
(P<0.01) and LVSP, +dp/dt,, were significantly reduced (P <0.01). All the cardiac mass index and left ventricu-
lar mass index were higher (P <0.01). The activities of SOD and GSH-PX were significantly reduced (P <0.01).
The levels of TGF-B1 and SMAD3 were significantly up-regulated (P <0.01), the level of SMAD7 was declined signifi-
cantly (P <0.01). Compared with the diabetic group, all above indexes of NAC treatment groups had been improved by
gavage 12 weeks, high dose group had been improved obviously (P <0.01). Conclusions NAC has a protective
effect on myocardial in diabetic rats, the mechanism may be related to the inhibition of oxidative stress, reducing the ex-

pression of TGF-B1, SMAD3 and increasing the expression of SMAD7.
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F1. HEXRME ORRERB . EZOEREHEHR CVF LB (2 £5,0n =10)

Table 1. Comparison of blood glucose, cardiac mass index, left ventricular mass index and CVF of rats in each group

i K% ( mmol/L) OEFT AR (me/g) LD EFEREE (mg/g) CVF
EHH 4.72 £1.042 2.40 +0.30 1.76 +0. 09 6.00% =0.96%
Wi PRI 2H 27.65 4. 24" 4.73 £0. 32" 2.70 +0. 35 16.00% +3.21%"
NAC k5 41 22.10 3. 19" 4.38 +0.24° 2.38 +0. 24" 14.38% +3.04%*
NAC Hrfil 2 20. 13 £2. 26" 3.56 +0. 28" 2.16 +0. 08" 11.00% +2.45% ™
NAC =57 &4 19. 08 +2. 28" 3.05 0. 20" 2.04 0. 01" 9.04% +2.01% ™

a N P<0.01, 5IEHHLB ;b K P<0.01, 5HIRBEH LI ;¢ P <0.01,5 NAC IKFIHELH AL ;d 9 P <0.01, 5 NAC fP#IE4H i,

R2. BAKXBRMFFOANALR D SOD,CGSH-PX HIFE LR (v +5,n=5)

Table 2. Comparison of the activities of SOD and GSH-PX in serum and myocardial tissue of rats in each group

I[Il‘f'ﬁ: ‘LA‘ Réﬂr/\

A SOD(kNU/L) GSH-PX ( mmol/L) SOD(kNU/g) GSH-PX( mmol/g)
Ew4 148.7 £14. 12 137.10 =12. 12 18.42 £2.75 10.31 1. 87
WEPR I 20 122.43 +12. 87 82.63 6. 10° 12.19 +2.82 5.48 £1.43"
NAC IR FH 21 129.53 =15. 12 91.36 +6. 95" 13.38 2. 86 7.60 +2.01°
NAC Hhr7i 2 138.19 +13.32 104.70 +9. 79" 14.99 +3.02 7.95 +0. 39"
NAC =7 41 141.12 £ 14.75 123. 65 +9. 85" 16.75 +2.76 8.58 +0.97"

a N P<0.01, 5IEHHLE ;b K P<0.01, SHIRBEH LI ;¢ P <0.01,5 NAC KFIHELH AL ;d 9 P <0.01, 5 NAC FP#IE4H i,

2.4 MiEshAELE FHEE,NAC £ 552 LVEDP i 2 %MK, LVSP | + dp/
HIE# A, BER K4 LVEDP W& Ft &, iy, BEFE, ST R4 MER (P <0.01;
LVSP . +dp/dt,, EHEFEL(P <0.01) . SHHRMH  £3),

F3. BFEXBRMFEHNZT (v +5,n=10)

Table 3. Hemodynamic changes of rats in each group

| LVSP( mmHg) LVEDP( mmHg) +dp/dt,,, (mmHg/s) - dp/dt,, (mmHg/s)
Ew4 102. 40 £5.22 3.91+0.72 5459. 19 = 406. 68 5025.39 +98. 71
BEBR I 52.55 +3.20" 8.48 +1.23" 1927.26 +323. 87" 4640. 54 +61. 33"
NAC {55 = 74. 86 +5. 35" 8. 60 +2. 03" 4822.94 +347. 16" 4765.37 +112. 67°
NAC Hrfi 4 115. 60 9. 90 7.35 £0. 79" 5031.59 £371. 37" 4849.02 +97. 64"
NAC =74 127.35 +5. 45" 6.45 +0.93" 5274.43 £379. 53" 4998.22 +78. 93"

a i P<0.01, 5IEFALE ;b R P<0.01, SHERFA L ;¢ J P <0.01,5 NAC {IKHI =4
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AN (P <0.01;3%4)

1. HBAKXBR G TCF-1 EHBIFRIE( x400)

AZE 2 AT R I 2 MR NAC AR B4 (NAC il 2 NAC w2
Figure 1. The expression of myocardial TGF-f1 protein in rats
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F4. BAKROAL TGF-B1 ,SMAD3 & SMAD7 Ky 10D (% +
s,n=5)

Table 4. The I0OD of myocardial TGF-g1, SMAD3 and
SMAD7 in rats

| TGF-B1 SMAD3 SMAD7

EH 4 69.90 £4.35  89.38+11.10  50.39 +8.28°
Wl B 2 43.18 +3.44  44.51 £3.99°  82.82 +9.61°
NAC KR 55.69 +6.77"  64.0 £10.25"  72.28 £8. 92

NAC 4 58.45 +1.39" 57.01 +5.25%° 55.28 +8. 82

NAC HHIE4  62.34 £1.56™  49.10 £5.15*¢  54.49 +6.58*

a N P<0.01, 5IEWALE ;b M P <0.01, SHERFA LK ;c A P<
0.01,5 NAC fRFIREH LA ;d A P <0. 01,55 NAC a2 Heds,

3 %W iR

Bl DR Lo IS S M PR s ) 7 B A 2 — ,
BRI 0 WS R A LT 4 Ak, 30 LUST 5K D) BE i
3 fa KOG I REAS 4, 2 T EOHE PR 15 0]
FET ) EBRN Z —, EAPIFEIESS, & 2T
BOL A AR B EN R, NI, BF 5 R = 2K

e Z AT R I AL BRI AL NAC AR 2 \NAC iR 4] NAC #7052,
Figure 2. The expression of myocardial SMAD3 protein in rats

NZE A R IR 2 BE RO Z NAC (KA B4 NAC il 41 NAC il 2
Figure 3. The expression of myocardial SMAD7 protein in rats
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