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Effect of Alcohol Administration on the Myoglobin of the Myocar-
dium —Immunohistochemical Study on the Myocardium of Mice—

Takashi Torii

The etiology of alcoholic cardiomyopathy remains unknown. Myoglobin plays an
important role in the metabolism of muscle cells, by which oxygen is transported and
stored intracellularly. In a previous study, after examining human autopsy cases, 1
reported that long-term alcohol intake might disturb the myoglobin in myocardial
cells. The present study was carried out to elucidate the effects of alcohol adminis-
tration on the myoglobin in myocardial cells of ICR strain mice.

Short- and long-term alcohol administration studies were done as follows.
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In the short-term administration study, the myoglobin stainability of the myocar-
dial cells was examined several times after infusion of 33% ethanol (0.015ml/g
weight) into the intraperitoneal cavity of the mice. Serum and the intramyocardial
ethanol concentration were also measured by gas chromatography.

In the long-term administration study, the myoglobin stainability of the myocar-
dial cells was examined after long-term per os intake of ethanol.

For immunohistochemical study, myoglobin was stained on formalin-fixed paraf-
fin sections from the left ventricular myocardium by the indirect immunoperoxidase
method, using anti-mouse Mb rabbit serum (IgG). For electron microscopic study,
myoglobin was stained on ultrathin sections by the protein A -colloidal gold method.

In the short-term administration study, the myoglobin stainability of the myocar-
dial cells clearly decreased at one and two hours after the ethanol infusion, when the
intramyocardial ethanol concentration reached its maximum value. The myoglobin
stainability recovered to the normal level as the intramyocardial ethanol concentra-
tion decreased. The electron microscopic study demonstrated a definitive decrease in
the number of immunoreactive particles deposited within the myocardial cells at one
and two hours after the ethanol infusion.

In the long-term administration study, there was no significant difference in the
myoglobin stainability of myocardial cells among the alcohol and the non-alcohol
control groups.

The results of the present study showed that alcohol or its metabolites cause a
transient alteration of the myoglobin antigenicity in mouse myocardial cells. The
results also suggested the possibility that the transient alteration of the myoglobin
antigenicity by alcohol-intake eventually lead to some disturbance of the myoglobin
metabolism. (Accepted on October 11, 1990) Kawasaki Igakkaishi 16 ( 3+ 4 ) : 221—229, 1990
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Fig. 1. Indirect peroxidase staining for myo-
globin in the myocardium of a ICR strain
mouse showing level A-staining. The major-
ity of myocardial cells are well and uni-
formly stained. Non-alcohol control group
(x200)

Fig. 2.

Indirect peroxidase staining for myo-
globin in mouse myocardium showing level
B-staining. Small numbers of myocardial
cells are unstained in irregular patterns.
Group IIl at two hours after intraperitoneal
infusion of ethanol (X200)
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Fig. 3.
globin in mouse myocardium showing level
C-staining. Large numbers of myocardial
cells are generally unstained. Group IIl at
two hours after ethanol infusion (Xx200)

Indirect peroxidase staining for myo-

Mg EtOH #52 = Mb Table 1. Measurements of mice in long- and short-term
S - DR R b & TR ethanol administration studies
7. Long-term study
Body weight | Cardiac weight| CW/BW
Group Period (2) (mg) (%)
i R I a1z 3 mo. @ m 45.8 m 232 0.51
1I n=1z 6 mo. @ m 46.0 m 231 0.50
EMIREER v ALE il acto 9 mo. @ m 44.5 m 248 0.56
BrEE, [~VIRE: > Control ,_;p 9 mo. m 48.0 m 237 0.49
b= VEEDRBITEY Lo Short-term study
72 (Table 1). T~VIgE: 3 o Timew | 0% Vit | Cardiac weight) CW/BW
v ha— VBB S Mb §
§ 1 —10 30 min. m 37.8 m 158 0.42
D T, ED & EP =1
él\i Hgc 11 n=10 1 hr. m 37.2 m 162 0.44
E5H60TC VY VTHoTe i a0 2 hrs. m 39.4 m 168 0.43
FEENT Y bu—VEE (1041 v n-to 4 hrs. m 39.0 m 173 0.44
FOf) LvErot-0idll \ w0 6 hrs. m 39.8 m 183 0.46
N VI no10 12 hrs. 1 .
BENREC, Thenlps g T m L i
541(50%) 106104 7 61 (70 Control n-1o m 37.5 m 170 0.45

%) T®h -7z (Table 2). ED
& EP T Mb $tapk® b3

CW/BW = Cardiac weight/body weight ratio, m = mean,

(1) = Duration of alcohol intake (2) = Time after alcohol

&, ED TR L 1IEE, EP
TRIIEETENETh C LY

infusion Control=Non-alcohol group
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Table 2. Immunohistochemical staining of
myocardial myoglobin in the short-term
ethanol administration study

Staining level
Group

A (%) B (%) C (%)
1 n=10 1 (10) 8 (80) 1 (10)
1l neo |0 C0) 5 (50) 5 (50)*
I neto |0 C0) 3 (30) 7 (70)*
IV n=10 0 (0) 8 (80) 2 (20)
\Y% n=10 3 (30) 7 (70) 0 (0
VI n=10 2 (20) 7 (70) 1 (10)
Vil n=10 2 (0 8 (80) 0 (0)
Control ;-1 3 (30) 7 (70) 0 (0

* =P <0.05

A=The majority of myocardial cells were uni-
formly well-stained. B=Small numbers of myocar-
dial cells were unstained. C=Large numbers of
myocardial cells were unstained.

Table 3. Immunohistochemical staining of myo-
cardial myoglobin in two different portions in
the short-term ethanol administration study

Portion examined and staining level

Group Ed Ep
A B C A B C

I n=to | 1 8 1 4 6 0 Fig. 4. Immunoelectron micrograph of myocar-
1I n=10 | 0 5 5% |1 5 4 dial cells showing myoglobin localization as
I n=10 | 0 3 7* |1 4 5% revealed by the protein A-colloidal gold
v n=10 0 8 2 3 6 1 method.

v et | 3 7 0 4 6 0 a ! Gold particles are diffusely present over the
VI R ) 7 1 5 5 0 myofibrils (mf). Smaller numbers of gold
Vi o ) 8 0 6 4 0 particles are present over the mitochondria
Control ., | 3 7 0 5 5 0 (mt) and the sarcoplasmic reticulum (sr).

Non-alcohol control group (x30,000).

B b : A few gold particles are occasionally present
* =P <0.05 o
over the myofibrils (mf). Group III at two
hours after ethanol infusion (X16,000).
¢ Very small numbers of gold particles are

A=The majority of myocardial cells were uni-

formly well-stained. B=Small number of myocar-

dial cells were unstained. C=Large numbers ‘of present over the myofibrils (mf) and the

myocardial cells were unstained. Ed=Endocardial nucleus (nu), while no particles are present

half of the left ventricular wall. Ep=Epicardial extracellularly (ex).

half of the left ventricular wall. Group IIl at two hours after ethanol infusion
(x12,000)
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Fig. 5.

hours

Changes in serum and intramyocardial ethanol concentration after

rapid ethanol infusion into the peritoneal cavity of ICR strain mice
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Table 4. Immunohistochemical staining of
myocardial myoglobin in the long-term
ethanol administration study

Staining level
Group
A (%) B (%) Cc (%)
1 n=13 7 (54) 5 (38) 1 (8
1I n=12 6 (50) 4 (33) 2 (17N
il n=10 3 (30) 5 (50) 2 (20)
Control n-10 4 (40) 5 (50) 1 (10)
Portion examined and staining level
Group Ed Ep
A B C A B C
I n=13 7 5 1 8 4 1
I n=12 7 3 2 7 4 1
il n=10 3 5 2 4 5 1
Control -y, 4 5 1 6 4 0

A=The majority of myocardial cells were
uniform-ly well - stained. B=Small numbers of
myocardial cells were unstained. C=Large numbers
of myocardial cells were unstained. Ed=Endocardial
half of the left ventricular wall. Ep=Epicardial half
of the left ventricular wall.
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