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[n an attempt Lo investigate whether cardiac lesions in
methamphelamine abusers arise or not in animals by long-term
melhamphetamine administrat{on, ddy male mice were injected MA
5. 10, 15mg/kg b.w. for 2wecks or 4weeks. In microscopic
observation, those findings : hypertrophy, atrophy and disarray
of myofibers, contraction band, myolysis, eosinophilic changes
and vacuolation were seen. In electrog@icroscopic observation,
dissapearance of myofibrils, decgeneration of mitochondria,
dilatation ol sarcoplasmic reticulums were also seen. When
Propranolol Img/kg and Verapamil Img/kg were premedicated
before methamphetamine administration, no cardiac lesions were
seen. According to these experiments, chronic methamphetamine
abuse may produce cardiac lesions through its chief

pharmacologic action, catecholamine release.
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Table |. Experimental protocol.

2W 4
I. Saline l. Saline
2. Methamphetamine 5mg/kg 2. Methamphetamine 5mg/kg
3. 10mg/kg 3. 10mg/kg
4, 20mg/ ke 4, 20mg/kg
5. Norepinephrine Img/kg 5. Norepinephrine Img/kg

6. Propranolol Img/kgtMethamphetamine 20mg/kg

7. Verapamil! Img/kgt+Methamphetamine 20mg/kg



Table 2. Body weight, Heart weight and Heart weight/Body weight ratio. (2W)

B.W. :Body Weight, H.W.:Heart Weight,
Met:Methamphetamine, NE:Norepinephrine,

P +Met:Propranolol Img/kg+Methamphetamine 20mg/ kg,
V +Met:Verapamil Img/kg+Methamphetamine 20mg/kg.

Values are mean * SD. Values of * P<0.01 and ** P<0.09% were significantly

different from that of saline mouse.

n B.W. (g) H.W. (g) H.W./B.W.ratio
Saline 10 30.0+4.19 0.137x0.015 4.62+£0.672 x107°
Met 5mg/kg b 27.2+1.25 0.140%£0.0609 5. 14X 0.235
10mg/kg 7 31.6+3.88 0.144%+0.016 4.57%0.184

20mg/ kg 9 26.3+3.00%° 0.121x0.012*" 4.60+0.724
NE Img/kg ) 27.7x3. 11 0.148%+0.035 5.37%0.835
P tMet 1 20. 7% 4357 0.101+0.015" 4.87+0.644

V +Met 8 26.1x4.72 0.125+0.018 4.88+0.782




Table 3. Body weight,

B. W. :Body Weight,

Met:Methamphetamine, NE:Norepinephrine.

H. W. :Heart Weight,

i)

\\o

Heart weight and Heart weight/Body weight ratio. (4W)

n B.W. (g) H.W. (g) H.W./B.W.ratio
Saline 5 28.0+2.01 0.148+0.025 .30+ 0.869 x|0°3
Met 5mg/kg 5 27.5%x 3. 45 0.1440.030 .25+ 0. 986
10mg/ kg 5 29.0+ 2. 46 0.145+0.019 .14+0.532
20mg/ kg 5 29.8%+2.173 0.156+0.009 .28+ 0.700
NE tmg/kg b 30.1x2.61 0.145+0.012 .84+ 0.535




Table 4. Histological Findings. (2W)

Met5:Methamphetamine 5mg/kg, Metl0:Methamphetamine 10mg/kg,

Met20:Methamphetamine 20mg/kg. NE:Norepinephrine Img/kg,

P tMet :Propranolol Img/kg+Methamphetamine 20mg/ ke,

V +Met :Verapamil Img/kg+Methamphetamine 20mg/kg.

> f

Saline Metb Metl0 Met20 NE P +Met V +Met
Hypertrophy 0 1.5 | .9 1.6 0.3 0.1
Atrophy 0. 0.2 A .8 0.2 0.3 0.5
Disarray 0. 1.3 L1 L 0.2 0.1 0
Myolysis 0. 0.7 .4 .3 0.8 1.3 0.1
Contraction Band 0 0.3 .4 .b 0 0.3 0
Eosinophilic change 1. 2.0 .4 T 2.6 2.0 1.3
Vacuolation 0 1.0 .0 .9 0.4 0.3 0.5
Cell Infiltration 0. 1.3 -4 T 1.0 1.0 1.0




Table 5. Histological Findings. (4W)

Met5:Methamphetamine 5mg/kg. Met10:Methamphetamine 10mg/kg,
Met20:Methamphetamine 20mg/kg, NE:Norepinephrine lImg/keg.

P +Met:Propranolol Img/kg+Methamphetamine 20mg/kg,

V +Met:Verapamil Img/kg+Methamphetamine 20mg/kg.

Saline  Metb Metl0 Met20 NE

Hypertrophy 0 3.2 1.2 2.8 1.1
Atrophy 0 0 1.4 0.2 0.4
Disarray 0 2.6 0.8 0.3 1.0
Myolysis 0 1.4 1.0 0.8 1.6
Contraction Band -0 0.8 0.2 0.3 0.2
Eosinophilic change 2.0 2.0 3.0 3.3 2.6
Vacuolation 0 2.8 1.4 0.3 1.6
Cell Infiltration 0 1.4 1.6 1.7 1.4
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Fig. 1 Hypertrophic myofibers with large nuclei exhibit  sometimes
irregular shaped sarcolemma and side-to-side bond. x 83 LV.

MA 20mg x 4W



Fig. 2 Most of hypertrophic cells show eosinophilic changes.

Grossly hypertrophic myofibers are

arranged disorderly at the

center of this photograph. x 83 Triangle. MA 20mg x 2W
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Fig. 3 Hypertrophic cardiomyocytes are arranged like " Whorl ".

Vacuolation is also seen. x 83 Triangle. MA 20mg x 2W



Fig. 4 Contractionband myolysis

fibers. x 165 LV. MA 20mg x 4W

is

prominent in these hypertrophic




Fig.5 1In this photograph, atrophy of cardiofibers and interstitial

edema are seen. Cell infiltration of small round cells is ' also

recognized at the center. x 83 Triangle. MA 10mg x 2W



Fig. 6 Findings of hypertrophy and disarray are scarcely seen.

Myolysis including colliquative one ( at the center of this

photograph ) is rather seen. x 83 LV. Verapamil + MA 20mg x 2W

7/



7 At the center of this electron micrograph, myofibrils are

Fig

x 6600

Mitochondria are rather well preserved.

disappeared
MA 20mg x 2W



Fig. 8 Some myofibrils reveal hypercontraction. Disappearance

of cristae of mitochondria and dilatation of sarcoplasmic reticulum

are also seen. x 6600 MA 20mg x 2W
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9 Myof

Fig

x 13000 MA 20mg x 2W

1so seen.
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Fig. 10 Dilated sarcoplasmic reticulums can be seen. Some

show degeneration. x 13000 MA 20mg x 4W

mitochondria
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Fig. 11 Single membrane vesicles are seen in both intracellular

and extracellular spaces near sarcolemma. Some of them are fused

with it. x 33000 MA 10mg x 2W



mitochondria, sarcoplasmic

12 In this electron micrograph,

Fig

reticulum, ribosomes and Golgi apparatus are prominent. x 6600

MA 20mg x 4W





