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Abstract

Lactate dehydrogenase (LDH) is an enzyme that belongs to the class oxidoreductase. It actively
participates in the inter-conversion of lactate to pyruvate during anaerobic glycolysis in cell cytoplasm.
Available literature suggests that there exist only five isoenzymes of LDH which on polyacrylamide
gels (Native PAGE) resolve into five bands in normal healthy individuals. However, the presence of
extra band in humans is either detected in reproductive tissues or during some pathological state. Here,
we report a case in which an extra sixth band of LDH was visualized which forms a complex with
IgG in the circulating sera of burn subject. The presence of LDH-IgG complex was confirmed in freshly
collected sera using PAGE and immunological approaches. The complex get disappears from 2nd day
onwards. The probable reason of the formation of this complex and its relation with the progression
of the disease is discussed.
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Introduction
Lactate dehydrogenase (LDH: 3.1.1.27) is an oxi-

doreductase enzyme that takes part in the inter-conver-
sion of lactate to pyruvate during anaerobic glycolysis in
cell cytoplasm. Lactate dehydrogenase is a tetramer and
as a result of random tetramerization forms five isoenzymes
which on native polyacrylamide gels (PAGE) could be
visualized as five bands. Occurrence of homotetramer
(H4, M4) is specific to heart and skeletal muscle respec-
tively, and along with heterotetramers (H3M1, H2M2,
H1M3) may be distributed in any tissue depending on the
metabolic state of corresponding tissue type [1-2].

Altered levels or any anomaly in the LDH has been
correlated with various diseases [1-3]. Few reports are
also available which describes the diagnostic value of LDH
isoenzymes in post-burn [3-4]. Formation of LDH complex
with molecules like immunoglobulins has never been
reported in cases of burns from India. The actual mecha-
nism of LDH-IgG complex formation is not completely
understood however, its presence as macroenzyme has
been discussed in a variety of diseases [5]. It would be of
great interest if formation and disappearance of this
complex is correlated with pathogeneicity of any disease.

We, in the present case report for the first time
demonstrate the presence of circulating LDH-IgG com-
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plex in the sera of a post-burn subject and propose an
explanation of its existence in the first two days post-
burns.

Case presentation
A 35 year old female of Western Uttar Pradesh,

India was admitted to the Hospital with 45% total burn
surface area (TBSA), second degree thermal burns over
her body [6]. As per information received from the patient’s
attendants, the accident occurred due to mishandling and
spillage of kerosene oil. The patient was advised to go

through some routine laboratory examinations and kept
on the routine fluid intake.

The results of some important laboratory tests were
as follows: gama-glutamyltransferase (GGT), 14 U/L;
alkaline phosphatase (ALP), 100 U/L; glutamic oxaloacetic
transaminase or aspartate transaminase (SGOT or AST),
40 U/L; glutamic pyruvate transaminase or alanine transami-
nase (SGPT or ALT), 33 U/L; total bilirubin (TBIL), 0.36 and
conjugated bilirubin, 0.2. The obtained values were in
reference range except for SGOT.

Lactate dehydrogenase (LDH, EC 1.1.1.27) levels
have been correlated with the initial progression of the

Figure 1: Typical polyacrylamide gel electrophoretic (PAGE) patterns of sera LDH isoenzymes in 10% gels. [A] Lane-C= Healthy individual
(Control); Lane-D1= Patient’s sample, demonstrating the presence of six isoenzyme bands in the sample collected during day-1 postburn;
Lane-D2= Patient’s serum of day-2 postburn. ; [B] Densitograms of the respected PAGE lanes described above in [A]; [C] Immuno-cross
reactivity between the patient’s serum (D1) and the affinity purified rabbit anti-human IgG. No cross-reactivity signals were observed against
sera samples of the patient collected at day-2 (D2), day-5 (D5) and day-10 (D10).



3

Ahmad et al. Lactate Dehydrogenase-Immunoglobulin G Complex in Post-Burn

Maced J Med Sci.

disease and process of wound healing in burn subjects [3-
4]. It is an important cytosolic enzyme that is a participant
in the last step of anaerobic glycolysis and inter-converts
lactate or pyruvate in the presence of NAD+ or NADH.
Therefore, we also recommended the total LDH activity
(TLDH) determination in the sera of this patient. Labora-
tory test of LDH showed increased TLDH levels in the sera
which were nearly 435 U/L (Ref. range, 110–240 U/L).
Protein concentration in the sera of this burn subject was
estimated following the protocol of Lowry et al. (1951) [7].
Polyacrylamide gel electrophoresis (PAGE) was carried
out at two concentrations of acrylamide: 7.5% and 10%,
as reported previously [3-4].  Polyacrylamide gels also
contained 10% glycerol. For LDH isoenzyme analysis,
equal amount (20 μg) of protein from patient sera was
loaded in six wells and that of healthy individual in the last
lane of the gel. Multiple loading of the patient’s sera help
to ignore inclusion of artifacts during the electrophoretic
runs and better assessment of the data. The electro-
phoretic runs were initially made in cold at 5 mA/gel until
the sample entered the separating gel [4, 8]. Then the
current was increased to 25 mA/gel for the remaining
duration. LDH bands (isoenzymes) were visualized by
incubating the gels for 30 min in a specific stain containing
L-lactate as substrate, beta-NAD and phenazine
methosulphate as inter mediates and nitro blue tetrazolium
as the hydrogen acceptor in their specified concentrations
[4]. LDH isoenzyme bands were more clear and crisp in
10% gel and showed the presence of six bands in the sera
of burn subject.

While in the sera of healthy individual only five LDH
isoenzyme bands were detected. Densitometric analysis
of gel-scans was done using Scion Imaging software (Beta
release-4, Scion Corporation) and the quantitative estima-
tion of PAGE lanes was performed using GelPro software
program (Media Cybernetics, USA). The observed broad
band in the region of LDH-4 characterized with the notice-
able presence of an extra band, LDH-6 (Fig.1). The
presence of LDH-IgG complex in the sera of burn subject
was demonstrated by Ouchterlony double immunodiffu-
sion test using affinity purified rabbit anti-human IgG
(Chromous Biotech Pvt. Ltd., India).

Discussion
Circulating Lactate dehydrogenase-Immunoglobu-

lin (LDH-Ig) complex has often been described as
macroenzyme and is reported in a variety of diseases [5].
The present case study deals with the presence of this
LDH-IgG complex in a female with 45% burns over her

body.  There is no previous report of the disappearance of
LDH-IgG complex in the sera of burn subject from the day-
2 onwards, though reports of its detection as macroenzyme
on the first day post-burn exist [9].

Quantitative analysis of PAGE patterns of burn
subject showed abnormal values of the individual five LDH
isoenzyme bands (LDH-1, 4.17%; LDH-2, 1.93%; LDH-3,
22.82%; LDH-4, 53.36% and LDH-5, 13.60%). An extra
sixth band of LDH activity contributes to only 4.12% of the
TLDH levels in the sera of patient (Fig.1A). There was a
noticeable activity of sixth band that was concomitant with
the abnormal rise in the levels of LDH-4 and the decline in
LDH-5 activity. Cross reactivity of rabbit anti-human IgG
with the sera of burn subject indicated the presence of
LDH-IgG complex in the burn subject (Fig.1B). This
circulating enzyme-Ig complex was no more detected in
sera samples of the patient collected from day-2 onwards.
The disappearance of LDH-IgG complex at day-2 is
apparently related with the following two events: (i) in-
crease in the activity of sera LDH-5 isoenzyme
(homotetramer, M

4
) and, (ii) decline in the activity of LDH-

4. Therefore, as evident with the sudden rise in the
homotetrameric-M

4
 activity at day-2 in our case, the IgG

appears to have better binding specificity with muscle
specific subunit-M. It is likely that the light chains of IgG
bind to the non-enzymatic site of LDH molecule without
affecting the functional state of the enzyme. The disap-
pearance of LDH-IgG complex at day-2 may indicate a
weaker interaction between IgG light chains and the
enzyme molecule. Fifty days after admission of the
patient, levels of LDH isoenzymes approached to normal
values (LDH-1, 3.49%; LDH-2, 3.51%; LDH-3, 19.4%;
LDH-4, 36.6% and LDH-5, 37%). The activity of the
following enzyme markers were also found within the
corresponding reference ranges:  g-glutamyltransferase
(GGT)= 13 U/L (13-34 U/L); alkaline phosphatase (ALP),
102 U/L (53-120 U/L); glutamic oxaloacetic transaminase
or aspartate transaminase (SGOT or AST), 16 U/L (15-33
U/L); glutamic pyruvate transaminase or alanine transami-
nase (SGPT or ALT), 35 U/L (26-54 U/L); total bilirubin
(TBIL), 0.37 (0.3-1.0 mg/dl) and conjugated bilirubin, 0.18
(0.1-0.4 mg/dl).

The mechanism of the formation of LDH-IgG com-
plex in the burn subjects is still unknown. The concomi-
tance of the complex formation in the case documented
here, however, suggests the involvement of muscle spe-
cific homotetramer (LDH-5, M

4
). While recommending the

use of LDH-IgG complex as a diagnostic marker, we
propose further investigations to elucidate the mechanism
of this complex formation during the first day post-burn.
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Ours is not only the first case on the presence of LDH-IgG
complex during post-burn from India, but the first report on
the disappearance of this complex from 2nd day onwards.
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