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Protection of tetrahydrobiopterin against acute myocardial ischemia-reperfusion
injury in rat and its mechanism
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Abstract: Objective To study protective effect of tetrahydrobiopterin against acute myocardial ischemia-reperfusion injury in rat,
and discuss its mechanism. Methods Wistar rats were randomly divided into control, Sham, model, and tetrahydrobiopterin (5 and
10 mg/kg) groups, and each group had 10 rats. Rats were ligated the left anterior descending coronary artery and were established
acute myocardial ischemia-reperfusion injury models. Rats in the control, Sham, and model groups were ig administrated with
normal saline 2 mL, and rats in the tetrahydrobiopterin groups were ig administrated with tetrahydrobiopterin 5 and 10 mg/kg. The
treatment were carried out once daily, and lasted for 14 d. Hemodynamic parameters, such as left ventricular diastolic maximum rate
(—dp/dtnay), left ventricular end diastolic pressure (LVEDP), and left ventricular began to shrink to left ventricular pressure rise rate
peak time (Tau) were determined by catheter method. Brain natriuretic peptide (BNP) activity in plasma was determined by ELISA
method. Activity of eNOS and NO generation amounts were determined according to kit instructions. The area of myocardial
infarction was determined by staining method, the degree of myocardial infarction was calculated, and the level of B3 was
determined by immunohistochemistry method. Results Compared with the model group, —dp/dt,.x in tetrahydrobiopterin (5 and 10
mg/kg) groups were significantly increased, LVEDP were significantly decreased, and Tau were significantly shortened, with
significant difference between two groups (P < 0.05, 0.01). BNP activities in plasma were significantly decreased, activity of eNOS
and NO generation amounts were significantly increased (P < 0.01). Myocardial infarction areas were smaller, the degrees of

myocardial infarction were more light, and B3 expressions were significantly higher in tetrahydrobiopterin (5 and 10 mg/kg) groups
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(P < 0.01). Conclusion Tetrahydrobiopterin can reduce myocardial infarction area in rats with acute myocardial ischemia- reperfusion

injury, improve cardiac diastolic function, and has protective effect against acute myocardial ischemia-reperfusion injury in rat, which

may be related to activate eNOS activity, improve the NO generation amount and B3 receptors expression.

Key words: tetrahydrobiopterin; acute myocardial ischemia-reperfusion injury; hemodynamics; myocardial infarction areas; cardiac

diastolic function; protective effect
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Table 1 Effects of tetrahydrobiopterin on hemodynamics of rats with myocardial ischemia-reperfusion injury ( X+ S)

2 n/fl Fli/(mgkg ) —dpldtm/(mmHgs ") LVEDP/mmHg Tau/ms
X 10 — —6513.0+129.0 6.140.5 12.8+0.3
BRFAR 10 — —6897.1+197.2 5.9+0.4 13.5+0.3
i 9 — -3928.6+79.8" 222+0.7" 245406
DU SR A’ 9 5 —-4915.1433.444 10.54+0.844 19.1£1.044
10 10 5085.11134.944 8.9+0.4 44 17.7£1.144

SEFA. MEALLE: "P<0.01; SHMANKE: 44P<0.01 (1 mmHg=133 Pa)
P <0.01 vs control group and Sham group; 44p <0.01 vs the model group (1 mmHg=133 Pa)

%2 WEEYEN O MEETRGARIME BNP, eNOS &M, NO £MERIEM ( x£s )
Table 2 Effects of tetrahydrobiopterin on activities of BNP and eNOS, and NO generating capacity rats with myocardial

ischemia-reperfusion injury ( X+5)

215 n/fl FE/(mgkg ") BNP/(pgrmL ™) eNOS i 1E/% NO “E e/ (umol-mg )
Xof R 10 — 6.4%0.5 0.63+0.01 3.58+0.32
BFAR 10 — 6.41+0.2 0.62£0.01 3.66+£0.22
| 9 — 7.940.7" 0.65+0.01" 2.9440.18"
DU &L 2E A 9 5 6.9+0444 0.75+0.0244 3.94+0.1744
10 10 6.7+0.644 0.79+0.0144 431+0.1644

HETA. MRARE: "P<0.05 “P<0.01; SHMALE: 44P<0.01
"P<0.05 ""P<0.01 vs control group and Sham group; 44P <0.01 vs the model group
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Fig.1 Comparison on degree of myocardial infarction
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Table 3 Comparison on degree of myocardial infarction of

rats with myocardial ischemia- reperfusion injury

(X£59)
25 n/f Fli/ (mgkg ) O AURIZEREE/%
A 9 — 0.24+0.02
a4 9 5 0.16£0.0244
T4 10 10 0.1240.0144

HRMA . 44P<0.01
44P <0.01 vs the model group

B2 UAELARES (DAB &)
Fig. 2 Histopathology of heart tissues (DAB staining)

x4 MOEEPWRRIOMRMEZETRGAR p3 Fik
KEBIEM ( x+s )
Table 4 Comparison on B3 expression levels in rats with
myocardial ischemia-reperfusion injury ( X £5)

4153 n/ffl 5 /(mgkg ") B3 Fik
puyist 10 — 0.58%0.07
BFAR 10 — 0.5540.06
ki 9 — 0.32+0.06"
DUZE A 9 5 0.451+0.0244
10 10 0.50+£0.0344

H#FEAR. MEALLE: TP<0.01; SHMALLE: 44P<0.01

P <0.01 vs control group and Sham group; “*P < 0.01 vs model group
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