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Protective effect of tetrahydrobiopterin on myocardium injury in db/db mice
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University of Science and Technology)

[ Abstract]Objective . To investigate the effect of the tetrahydrobiopterin,which is known to be an important cofactor of nitric oxide
synthase (NOS) and an antioxidant,on development of diabetic cardiomyopathy in db/db mice and the underlying mechanism.
Methods ; Db/db mice were treated with phosphate buffer solution (PBS),low dosage tetrahydrobiopterin (BH4) [10 mg/(kg-d)] or
high dosage BH4{50 mg/(kg-d)] for 8 weeks by gavages. C57 mice were used as normal control. Cardiac function was measured by in—
serting a Millar catheter into the left ventricle. Then,myocardial H,0, level ,malondialdehyde (MDA) level and superoxide dismutase
(SOD) activity were detected in every group. Results : The cardiac function in diabetic group was significantly suppressed compared
with that in normal control group. Meanwhile , compared with those in normal control group,H,0, and MDA in diabetic group were
both increased. However,no difference was observed in SOD activity between normal control group and diabetic group. After treat—
ment of BH4 , the cardiac function was improved in both low dosage and high dosage BH4 groups than in diabetic group. In addition,
treatment with BH4 attenuated the H,O, and MDA levels and increased the SOD activity. Conclusion:The data suggest that BH4 can
significantly improve cardiac function of db/db diabetic mice,attenuate the oxidative stress and improve antioxidant capacity.
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fEReEtE C57 /NEL 10 HAE R IE 5 X JE A B 10~12
JEl, FRTR RS 0 E AP RS db/db /N R (IS i
Wi sa s s sh o )30 RBENLAY R 3 41, 45 TSR R 1
BH4 3 B9, BEOWA : db/db /N, ASLL BH4 75 ; BH4
EFIE4H . db/db /NELLL BH4 10 mg/kg 3 8 ¥ T 11 ; BH4 5
Fx2H . db/db /NERLL BH4 50 me/kg 3 B v T-10 ;45 H e B
SE, 452 8 JAlL B 10 d M SRR, AR IR B oK G
AT W sh s 06 L i A BE 2R D128 IE
1.2 sHhaeten

ST SRS A RS, G EL 2240 50 me/kg
S RREEIS , 65 , 2R F 25 [ Millar 23 7 P=V Loop & 447
HRBIK, ESIk DA Z A0S, T POWERLAB 4: 8
SE RS 10 5 A WA R R (Left ventricular end systolic
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KT B (=dp/dt,,) 05350 (Ejection fraction, EF) 4 Il
Tih Ji2Eder
1.3 S ILLE LR A2 R AL B AL B (Superoxide dismutase, SOD)
&5 ® —F (Malondialdehyde , MDA ) 7K -F
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11.0 GEd R PE A T4 A B, 22 4 IR0 85dh: L 33K F One —way
ANOVA J5 255007 P1H<0.05 N ZESA G2 L,
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F R REBUED  LVESP B2 T, 1l LVEDV | +dp/dt, |
—dp/dt,,, 55 M S F AR AL, A et 228 5 b
PRIGERAH B, AR BHA T Hd 00 Ir N, 2%
e KRB LVESP . LVEDV | +dp/dt,, . ~dp/dt,., 535 FRY
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6

(9]

MDA ( nmol/mg protein )
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Fig.1 Expression of MDA in myocardium tissue of each group
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Tab.1 In vivo hemodynamic characterization of normal control group, diabetic group, BH4-low and BH4-high dosage groups

OIJRedebR Nsepo il MR ZH BHAIGH ]2 BH4 7l it 4
D (bpm ) 300.00 + 4.68 356.00 + 3.37" 287.00 + 5.82" 285.00 + 5.42"
AEBRER(pl) 18.14+0.28 14.60 + 0.28" 15.70 + 0.20™ 16.37 0.24™
LVESP (mmHg ) 97.22+2.10 127.31 £2.02" 112.20 +2.67" 115.40 +2.40™
LVEDV (mmHg ) 5.69£0.16 11.10+ 0317 7.31£0.23" 7.25+0.25"

FEor A (wl/min ) 756.00 + 56.60 575.00 + 31.00° 788.00 + 44.00" 733.00 + 47.60"
+dp/dt,,, (mmHg/s ) 3 470.00 + 312.00 7 220.00 + 449.00° 5 890.00 + 298.00™ 5 470.00 + 516.00™
~dp/dt,,, (mmHg/s ) ~2860.00 + 101.00 —4510.00 + 210.00" -3550.00 + 263.00” -3 020.00 + 207.00™

ok SIERGTIRL (n=7 ) AR, P<0.05 5%, SHERMZH (n=7 ) HL#Z, P<0.05



— 500 —

BERERKZER 2012 £5 37 5% 6 1 ( Journal of Chongqing Medical University 2012.Vol.37 No.6 )

Xof B4 HEPR I

BHAEGH 4L BH4 =7 541
B2 &ANROINELRYIE DCFH-DA £ (400 x )

Fig.2 DCFH-DA staining of myocardium tissue slices of each
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Fig.3 Percentage of relative grayscale value for myocardium
tissue DCFH-DA staining in each group
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Fig.4 Comparison of SOD activity in myocardium among groups
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