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Effect of Alcohol-Intake on the Myoglobin Metabolism of the Myocardium
I. Immunohistochemical Study of Autopsy Hearts

Takashi Torii

The etiology of alcoholic cardiomyopathy remains unknown. Myoglobin plays
an important role in the metabolism of muscle cells, by which oxygen is trans-
ported and stored intracellularly. The purpose of this study was to examine the
effect of alcohol-intake on the myoglobin metabolism of myocardial cells by using
immunohistochemical techniques on autopsy hearts.

Three groups were selected for study from autopsy cases; Group I: 28 cases
with a history of habitual alcohol-intake of over 10 years, Group II : 28 cases
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with no history of alcohol-intake,and Group II : 9 control cases with other diseases
(idiopathic cardiomyopathy, myocarditis, progressive muscular dystrophy and
Kugelberg-Welander disease).

Myoglobin was stained on formalin-fixed paraffin sections of the left atrial and
ventricular myocardium by the direct immunoperoxidase method, using fab’ frag-
ments of anti-human myoglobin rabbit serum. Alcian blue-PAS and azan staining
were also done, to study, respectively, how cellular degeneration or interstitial
fibrosis in the myocardium, if present, correlates with alcohol-intake.

In Group I, the myoglobin staining reaction in myocardial cells was lower
than that in Group II. The decrease was especially evident in the myocardium
of heavy drinkers (daily intake of alcoholic beverages with more than 125 ml of
ethanol content over 10 years duration). The myoglobin stainability in Group II
was also lower than that in Group II, but there was no significant statistical
difference between the two groups. Regarding differences in the myoglobin
stainability of 3 selected myocardial portions taken from each case, it was only
in Group I that the stainability was significantly lowered in the endocardial half
of the left ventricular wall as compared to that in the other epicardial half or
in the left atrial wall.

There was no significant difference among the 3 groups in the occurrence of
cellular degeneration or interstitial fibrosis in the myocardium.

The results of the present study suggest the possibility that long-term alcohol-
intake may disarrange the myoglobin metabolism in myocardial cells, leading to
the occurrence of alcoholic cardiomyopathy. (Accepted on May 24, 1989) Kawasaki
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Xt R Table 1. Patient characteristics in three groups
. Cardi ight | Li irrhosi
1980/ 7MoY Oroup | Age (mean) | g ¢ | SN OIERE Lver GO
oG, Tiol & <xsg In=28 | 37~78 (54.1) | 27: 1 m 349.3 17 (60)
EALL. 1E: 108U Eo Dn=13 | 37~74 (55.2) | 13: 0 m 338.5 8 (61)
EEMAERE & BT 5 28 4 Mn=28 | 48~82 (66.0) | 14:14 m 339.6 17 (60)
(=% —nBc1H 125ml Mn= 9 ‘ 9~81 (51.7) 9: 0 m 427. 8* 0CO
DRBEHK 13 FlEETs). Fs *=P<0.05
- . I=Alcoholic group; Il =Nonalcoholic group; I =Control from
S7~T8 (F49 54. D . 1L#: other diseases; (M=Heavy drinker (125 ml-daily intake as

SRR D70\~ 2841, T 48~ equivalent to ethanol over 10 years); m=mean
82 (P15 66.0) j%. IMAE: &5

AR 9 B CRetEOMRE 4 61, (L% 3 41,
TR A w7 4 —4E 16, Kugelberg-
Welander J5 1 #1). 4 # 9~81 (F¥551.7)
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4, EERREZFERNC 7 L 2 — A WOLIIE & 2
TELEGNI AL RIS oo TRECIE, FFEE
BHN 1T B (60 %) &% oicicd, THEEIC
LA OFEEGZ &, il ORBEADE
BRI THOFEL D LA L 7= (Table 1).

Fig. 1. Direct peroxidase staining of myo-
globin in the myocardium. Grade A-

% s staining. The majority of myocardial
- cells are well and uniformly stained.
HD R~ ) v ETEELR 2 B, ELRR Group II (Nonalcoholic), x 200.

IOELEREL BIEFE 1 Ty 78T
74 VEIREIED, =t F v 8 — Rk
W (EEE) X% Mb 3ufs @ % 5y, alcian
blue-PAS (AB-PAS) ¥ X O' azan 3 %
To7z. Mb & H o ki, MBL fhicfkig L
T, DAKO #-#l#iv » Mb R ® horse-
radish peroxidase i fab’ ZEHAZTER
Licdh D% Fuie.

Mb ot fERY, AOF2E (LA), o
HEOWEMAN: (ED) &EOLEOHEMN (EP)
D ILFHCHT T, ROFEECTHEL 2. T
bbb, A OFHIRIEEE—C L SREEh

% (Fig. 1), B: Mb #aik KT L 7oLl Fig. 2. Direct peroxidase staining of myo-
RS bR 5 (Fig. 2), C: Mb Bk globin in the myocardium. Grade B-

staining. Small numbers of myocardial

DIET L bfififan SBRAET % (Fig. 3), cells are irregularly unstained. Group I
dorli., EoFETI « I« MEMIC (Alcoholic), x 200.
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Fig. 3. Direct peroxidase staining of myo-
globin in the myocardium. Grade C-
staining. Large numbers of myocardial
cells are diffusely unstained. Group I
(Alcoholic), x200.

Table 2. Immunohistochemical staining of
myoglobin in the myocardium

Staining grade
Group
A B C

I1n=28 (%) 3 (1D 6 (21) 19 (68)*
On=13 (%) 0COo 3 (23) 10 (77)*
MTn=28 (%) 3 (D 15 (54) 10 (35)
Mn= 9(%) 1 (D) 1 (11) 7 (78)
*=P<0. 05

I =Alcoholic group; II =Nonalcoholic group;
T =Control from other diseases; )=Heavy
drinker; A=The majority of myocardial
cells to be well-stained uniformly ; B=Small
numbers of myocardial cells to be unstained ;
C=Large numbers of myocardial cells to
be unstained

((815% 3% 1989)

THCTHoled DITONTRBE, [RETI
28 B 19 6 (68 %) B H B, TEED 28 4l
F106] (35%) DFERID L FEILEH -
7o, IHFO KBRCBE-THRBE, Cik13
Bl 10 8] (77%) & X BLREBHECADRT:.
MFC BT 5 C OFEL, L ORCHEH
TeEBET Ioho70ns, 9@ 7H (78%) &
BRTH -7 (Table 2).

W, DO X B Mb fefa -
%Zd (Table 3). &HALANC 3 BEHID s

Table 3. Immunohistochemical staining of
myoglobin in three different portions
of the myocardium

. In=28 Staining grade
Portion _
examined GrouP{]]]IIg;Zg A ‘ B t C
I 8 17 3
LA i 8 19 1
il 1 7 1
I 3 7 18*
ED I 6 13 9
I 1 1 7
I 7 13 8
EP I 14 10 4
I 1 6 2
*=P<0.05

1 = Alcoholic group; II =Nonalcoholic group ;
M =Control from other diseases; A=The
majority of myocardial cells to be well-
stained uniformly; B=Small numbers of
myocardial cells to be unstained; C=Large
numbers of myocardial cells to be un-
stained ; LA=Entire layer of the left atrial
wall; ED=Endocardial half of the left ven-
tricular wall; EP=Epicardial half of the
left ventricular wall

Table 4. Mucoid degeneration and fibrosis
as revealed by AB-PAS and azan stains

Group Degeneration Fibrosis
In=28 (%) 8 (29) 7 (25)
Tn=28 (%) 7 (25) 9 (32)
Mn= 9 (%) 5 (56) 5 (56)

I =Alcoholic grdup; 1I =Nonalcoholic group;
I =Control from other diseases; AB-PAS=
Alcian blue-PAS
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