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SUMMARY

We examined a logic to detect lactate dehydrogenase (LDH) subunit deficiency heterozygote.
From laboratory screening, simulation of subunit deficiency, and family analyses, subunit deficiency
did not always show low serum LDH activity, however, showed a characteristically unusual serum

LDH isozyme pattern.

By western blotting using anti-H subunit antibody, we tried to detect LDH isozyme I and II in red
blood cells. The results were that there was no heterotetramer with normal H subunit in M subunit
deficiency homozygote. Additionally, making a comparison between activity and protein concentra-
tion, there was no variant M subunit in M subunit deficiency heterozygote, while, there is variant

H subunit in H subunit deficiency heterozygote.

Key Words : lactate dehydrogenase, lactate dehydrogenase isozyme, lactate dehydrogenase H subunit
deficiency, lactate dehydrogenase M subunit deficiency, laboratory medicine
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Fig. 1. Serum LDH activity of LDH subunit defi-
ciency calculated by simulation.

Serum LDH activity of normal population (N=110) was
distributed from 165 WU to 342 WU. The histogram is
located on the top of the Figure. LDH activity distribution
of H or M subunit deficiency was calculated by that of
normal population. The histograms of either H or M
subunit deficiency are located on the mid and bottom.
Shadowed columns show population with low serum LDH
activity (below 140 WU).
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Fig. 2. LDH activity of heterozygous individuals with
LDH subunit deficiency.

Propositus and its family members discovered by mass
screening (a) and by laboratory screening (b) are shown.
Closed circle and arrow indicate individuals showing low
LDH activity (below 140WU) in serum and individuals with
chronic alcoholic liver disease, respectively.
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Fig. 3. LDH isozyme pattern (A)and isozyme ratios(I/ Fig. 4. (& LDH zymogram of activity staining (left)

11, 1I/10, I /1) (B) of low serum LDH activity and of peroxidase staining after blotting (right).
with normal H/M ratio in red blood cell (N =45) Samples are mixtures of prepared LDH-1 and II at five
and heterozygous individuals with H (N=31)or ratios (a-e).

M (N =9)subunit deficiency. (B) Relation between activity ratio and protein

Column and bar indicate mean and mean-standard devia- ratio of I/1I.
tion, respectively. The proportion of I and II is detected by densitometory.
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Fig. 5. (&) LDH zymogram of peroxidase staining after

blotting.

Subjects are hemolysates obtained from homozygous indi-
viduals with M subunit deficiency (3) and heterozygous
individuals with M (4) or H (1) subunit deficiencies and
normal control (2).

(B) Relation between activity ratio and protein
ratio of I/II.

Subjects are hemolysates from heterozygous individuals with
M or H subunit deficiency.Parentheses indicate subject
number.
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Table 1. Characteristics of LDH subunit deficiencies

Origin of Decision

from routine laboratory data

not low serum LDH activity myoglobinuria

homozygote only one isozyme (I) disturbance of delivery
skin lesions
M ____________________________________________________________________________________
low serum LDH activity (1/20%) no clinical symptoms
heterozygote serum LDH isozyme: ratios of laboratory pitfalls
I/11, II/I1II, and I/III increase. (hepatitis, muscle damage, etc.)
low serum LDH activity no clinical symptoms
homozygote
only one isozyme (V)
H ____________________________________________________________________________________
low serum LDH activity (1/5%) no clinical symptoms
heterozygote serum LDH isoenzyme: ratios of laboratory pitfalls (hemolysis,

I/1II, II/I11I, and I/III decrease. myocardial infarction, etc.)

* an approximate frequency
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