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Protective effect of coenzyme complex on myocardium under cardiopulmonary bypass in open heart surgery
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[Abstract] Objective To study the protective effect of coenzyme complex on myocardium under cardiopulmonary bypass
in open heart surgery. Methods Forty patients with congenital heart disease scheduled for open heart surgery under
cardiopulmonary bypass (CPB) were evenly randomized into 2 groups. Coenzyme complex (1 bottle/10 kg) was given to the
experimental group but not to the control group. The venous blood samples were collected at following time points. T, : during
anesthetic induction period (baseline), T, : half an hour after aorta clamp, T;: one hour after aorta clamp opened, T,: 24 h
after operation, T5: 48 h after operation, T;:72 h after operation, and T;:one week after operation. The levels of cardiac
troponin I (CTnlD), interleukin-8 (11.-8) and maleic dialdehyde (MDA) were measured. Right atrial appendage specimen was
taken and processed for transmission electron microscope observation of myocardial ultrastructure. Results The levels of CTnl,
1L.-8, and MDA were significantly increased in the two groups during CPB., but the values in the experimental group were lower
than those in the control group at following time points: (CTnl) one hour after aorta clamp opened and 24 h, 48 h, 72 h after
operation (P<C0. 05 or 0.01); (IL-8) half an hour after aorta clamp, one hour after aorta clamp opened and 24 h, 48 h, 72 h
after operation (P<C0.01); and (MDA) one hour after aorta clamp opened and 24 h, 48 h after operation (P<C0. 05 or 0.01).
The injury of myocardial cellular ultrastructure was seen in each group after aorta clamp was opened by different extents.
However, more severe disorganization of myocardial cellular ultrastructure could be seen in the control group. Conclusion
Coenzyme complex may reduce the production of oxygen free radical and inflammatory factor, subsequently reduce the release of

CTnl, protecting myocardium under cardiopulmonary bypass in the open heart surgery.
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Tab 1 Comparison of general data between two groups

Group Gender(M/F) Age(year) Weight m/kg EF/% Aorta clamp ¢/min CPB ¢/min
Control 12/8 5.4+2.6 18.244.3 70.3+6.2 49,4+21.6 93.7+39.8
Experimental 11/9 4.943.0 18.24+5.6 71.2+5.8 42.4+16.7 98.4+38
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Tab 2 Comparison of serum MDA, IL-8, and CTnl levels during CPB between two groups at each time point

(n=20,x=%s)
Group T T, Ty T, Ts Ts Ty
MDA ¢/ (nmol » ml™ 1)
Control 4.2340.7 5.27+0.7 10.8+2.0" 9.02+1.8" " 6.4941.4" " 5.0541.2 4.20+1.0
Experimental 4,3240.9 5.20+0. 8 9.05+1.7* 4 6.10+E1.3* *A48 4,5241, 308 4,35+ 4,1140.8
11.-8 pla/( pg+ml™H)
Control 2.7+1.9 13.0+4.6 331.0483.3" 94,3+£27. 7%~ 72.3+£17.9*~ 29.7+11.9 3.4+2.1
Experimental 2.1+1.1 7.241.848  172.7440,6* A8 29,3455 AL 17,243,144 7.3+£2.084  1,9%+1.1
CTnl ps/(ng eml 1)
Control 0.02740.0 0.20+0.1 1.24+0.5"~ 2.57+£0.7"* 2.05+£0.6" " 1.1940.3* 0.03740.0
Experimental 0.037£0.0 0.15+0.1 0.8040.3**4 1.96+£0.5**4 1.2840.4**A4 0,234£0.144 0.02£0.0
*P<C0.05,** P<{0.01 vs Ty time point in the same group; & P<C0. 05,44 P<C0. 01 vs control group at the same time point
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Fig 1 Ultrastructural changes of myocardium under TEM

A Before CPB, the structures of mitochondria are intact, no swelling or vacuolar degeneration, and myofilaments line up in order; B:15 min af-
ter aorta clamp opened in experimental group, some mitochondria begin to swell, but no vacuolar degeneration; C:15 min after aorta clamp
opened in control group, mitochondria swell obviously to vacuolar degeneration, some cristae disappear, and myofilaments line up in disorder.

Original magnification: X 12 000(A), X 10 000(B,C)
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