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Effect of Burn on the Cardiac Function in Rats
- Ultrastructural Changes and Stereological Analysis

Hye-Jung Moon', Yoon Jeong Lee and Won-Hark Park

Department of Biology, Yeungnam University, Kyungbuk 712-749, Korea

To investigate an effect of burn on the cardiac function, we studied some biochemical assay, ultrastructural changes
and stereological analysis in heart tissue. Sprague-Dawley rats were induced a 15% total body surface area scald burn. 5

and 24 hours later, the heart was excised.

Burned rats showed the decrease of heart weight per body weight (%) compared with control. The activity of serum
aspartate aminotransferase was significantly increased at 5 (p<0.001) and 24 hours (p<0.01) after burn compared with
control. And the activity of serum LDH was decreased at 5 hours after burn but increased at 24 hours compared with
control. Ultrastructurally, enlargement of interstitium and destruction of sarcolemma were observed at 5 and 24 hours
after burn. Especially at 5 hours postburn, hypercontraction band was noted and at 24 hours, wavy fiber and muscle
fraying were noted. In stereological changes, volume density of mitochondria and myofibril was significantly decreased
at postburn 5 and 24 hours. But volume density of sarcoplasmic reticulum was significantly increased at postburn 5

hours.

Our data suggest that dermal scald burn causes myocardial dysfunction.
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Fig. 1. Electron micrograph of normal cardiac muscle in rats,
uranyl acetate and lead citrate stain. The myocyte was shown
well-preserved feature. Myofibrils appeared intact and formed a
regular array. Scale bar indicates 2 pm.

Fig. 2. Electron micrograph of cardiac muscle at 5 h following
skin burn in rats, uranyl acetate and lead citrate stain. Hypercon-
traction band (arrowhead) was shown. Nucleus (N) was cloven in
a few lobes and enlarged intercalated disk (ID) was observed.
Scale bar indicates 2 pm.

Table 1. Changes of heart weight per body weight (HW/BW, %), serum ALT, AST, LDH and creatinine activities in scald burned rats

Groups Control Bumm5h Bum 24h
HW/BW (%) 0.318%0.0301 (n=11) 0.2961:0.0144 (n=10) 0.309£0.0211 (n=12)
ALT? (n=10) 24.89£16.270 57.13+22.970™ 23.57+18.420™
AST® (n=10) 77.40£17.500 188.56+21.980™" 161.33%16.860"
LDH? (n=10) 1013.475+455.4868 821.808+734.9241 1645.897+1125.6310
Creatinine® (n=10) 0.7159£0.11260 0.8239+0.06360 0.8146:£0.09770

Each value represents the meanzS.E. The number of determinations is in the parentheses. 9 ; Significantly different from the control.
b; Significantly different from the burn 5 h (**; p<0.01, ™**; p<0.001). Unit: ¥ Karmen unit/ml, 9 Wroblewski unit, 9 mg/dl
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Fig. 3. Electron micrograph of cardiac muscle at 24 h following
skin burn in rats, uranyl acetate and lead citrate stain. Muscle fray-
ing (arrowheads) and enlarged intercalated disk (ID) and intersti-
tium (IS) was noted. Scale bar indicates 2 um.

Fig. 5. Electron micrograph showing the cytochemical reaction
of cardiac muscle at 5 h following skin burn in rats, uranyl acetate
stain. The number of cytochrome oxidase reaction was decreased
more than normal cardiac muscle. Scale bar indicates 2 pm.

Fig. 4. Electron micrograph showing the cytochemical reaction
of normal cardiac muscle in rats, uranyl acetate stain. Activities of
cytochrome oxidase were observed in most mitochondria. Scale
bar indicates 2 pm.
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Fig. 6. Electron micrograph showing the cytochemical reaction
of cardiac muscle at 24 h following skin burn in rats, uranyl ace-
tate stain. The number of cytochrome oxidase reaction was decre-
ased more than cardiac muscle at 5 h following skin bumn. Scale
bar indicates 2 pm.
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Table 2. Results of stereological analysis in myocardium induced by scald burn injury

Volume density (um*/pm®) Numerical density (Number/ um?)
Groups Mitochondria (n=210) Myofibril (n=240)  Sarcoplasmic reticulum (n=100) Mitochondria (n=210)
Control 0.292+0.0937 0.450£0.0838 0.0250.0069 10.36214.7884
Bum5h 0.24610.0795™2 0.448+0.1277"™ 0.02910.0141" 8.01313.8443™
Burn 24 h 0.257£0.0832""? 0.401£0.1240™" 0.027£0.0116 8.67414.1403™9

Each value represents the mean=S.E. The number of determinations is in the parentheses. ?; Significantly different from the control.
v ; Significantly different from the burn 24 h (*; p<0.05, **; p<0.01, ***; p<0.001).

Table 3. Comparison of the length of sarcomere in myocardium induced by scald burn injury

Groups Control

Bumm5h Burn24h

Length of sarcomere (um) 2.21810.2989 (n=70)

2.00410.7467"" (n=70) 2.360£0.4288 (n=70)

Each value represents mean®S.E. The number of determinations is in the parentheses.

9. Significantly different from the burn 24 h (*™**; p<0.001).
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