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Lactate dehydrogenase activity, crystallogenic and initiator characteristics of biological
substrates were evaluated by enzymological and crystalloscopic analysis of rat serum
and urine. Changes in these characteristics of biological media in combined thermal
injury were shown. This approach is effective for evaluation of the metabolic status in
rats with experimental burn disease.
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Modern combustiology, a branch of high-techno-
logy medicine, is to be based on clear-cut notions
on the pathogenetic, sanogenetic, and adaptive me-
chanisms which are activated during significant
thermal exposure [6]. These studies, in turn, are
impossible without creation of adequate experi-
mental models of burn and cold injuries. An im-
portant aspect of this problem is the search for new
diagnostic approaches to integral evaluation of the
status of the biological object (e.g., an animal)
subjected to thermal injury [1,2,7]. However, rele-
vant tests for evaluation of the metabolic profile are
scanty and are based mainly on evaluation of the
pro- and antioxidant status [3]. Since diagnostic
potentials of these methods are limited, evaluation
to the informative value of other methods is de-
sirable.

The integral approaches to studies of the meta-
bolic status include primarily enzymological me-
thods, but the key factor here is the choice of the
indicator enzyme. Biocrystalloscopic studies are
now winning the recognition of scientists. These
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methods are used for the diagnosis of some dis-
eases [1,8]; studies on animals are rare [1,2,7]. On
the other hand, by the present time there are no
data on the crystallogenesis patterns of normal bio-
logical media of laboratory animals, specifically,
rats [2,7].

We studied activity of lactate dehydrogenase
(LDH) and the crystallogenic and initiator potentials
of rat biological media in health and experimental
thermal injury.

MATERIALS AND METHODS

Experiments were carried out on 68 Wistar rats
(160-180 g). Combined thermal injury, contact ther-
mal burn of the posterior surface of the body (IIIAB-
IV degree, 20% body surface) and thermoinhala-
tion injury was inflicted to ether-narcotized ani-
mals.

Erythrocyte LDH activity was measured as de-
scribed previously [3], protein concentration was
measured by modified [9,10] Lowry’s method.

Crystallogenic characteristics of the serum and
urine were studied by the classical crystalloscopic
method, the initiator capacity of biological medium
was studied using differential tesigraphy [1.4,5].
Saline (0.9% NaCl) served as the basal substance
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in the tesigraphic test. Crystalloscopic and tesi-
graphic facies were described using a system of
quantitative tests [4,5]. Micropreparations were exa-
mined in 3 non-overlapping visual fields.

The data were processed by methods of varia-
tion statistics using Primer of Biostatistics 4.03
software.

RESULTS

Combined thermal injury led to a decrease in LDH
activity in comparison with its level in normal ani-
mals. This decrease was much more pronounced in
reverse reaction (p<0.01), which was actively inhi-
bited by thermal exposure (Fig. 1). Let us note, that
normal lactate:pyruvate proportion is 10:1 [3]. A
drop of LDH activity in reverse reaction with un-
changed LDH activity in the direct reaction leads
to accumulation of pyruvic acid, which indicates
inhibition of anaerobic glycolysis. Pyruvate conver-
sion to acetyl coenzyme A is essential for under-
standing of the role of pyruvate; this coenzyme, in
turn, is metabolized in the Krebs cycle (tricarbonic
acid cycle) with subsequent oxidative phospho-
rylation with the formation of the main universal
energy source (ATP) [3]. Pyruvate can be also uti-
lized for glucose regeneration by conversion into
oxaloacetate. In our case, the most significant cause
of reduced utilization of pyruvate is tissue hypoxia.

The next step in the evaluation of the metabolic
status is the study of free and induced crystal for-
mation of animal’s liquid media. Study of the se-
rum crystalloscopic facies showed that the pattern
of free crystallogenesis of this biological medium
of rats subjected to thermal injury differed signifi-
cantly (p<0.05) from normal pattern by structural
index, crystal formation capacity, degree of facies
destruction, and clear-cut pattern of the marginal
zone (Fig. 2). Characterizing these changes, we see
that experimental burn promoted a significant in-
crease in the crystallogenic potential of the bio-
logical fluid with a trend to the formation of more
intricate crystal structures, paralleled by their pro-
nounced fragmentation. In addition, thermal expo-
sure led to a drastic narrowing of the marginal
zone, presumably because of reduction of the pro-
tein component of the medium.

Analysis of serum samples prepared by the dif-
ferential tesigraphic method showed that the para-
meters of induced crystallogenesis exhibited trends
similar to those observed for crystalloscopic facies.
After the trauma was inflicted, the initiator potential
of biological material sharply increased, which was
seen from the level of the main tesigraphic coeffi-
cient; zonal coefficient indicating the range of mo-
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Fig. 1. Activity of LDH in rat blood erythrocytes. I. direct reaction;
II: reverse reaction. Here and in Figs. 2, 3: light bars: normal
(n=38); dark bars: burn (n=30).

lecular weights of the biological liquid components
also sharply increased. These shifts were paralleled
by an increase in the degree of element destruction
and thinning of the marginal protein zone, which
was in a good agreement with the results of crys-
talloscopic analysis of the serum.

Trends similar to those detected in serum micro-
preparations were detected also in dried crystallo-
scopic and tesigraphic specimens of the urine (Fig.
3). Urinary crystallograms of normal animals are
formed by solitary crystal elements with a low level
of destruction, while thermal injury results in a
sharp increase of the crystallogenic and initiator
potentials of the biological medium. It is remark-
able that the facies were formed by numerous struc-
tures, including those with dendritic pattern. In
addition, a modeled burn aggravated proteinuria,
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Fig. 2. Free crystallogenesis of the rat serum after thermal
exposure. Here and in Fig. 3: 7) structural index; 2) crystal
formation capacity; 3) degree of facies destruction; 4) clearness
of marginal zone.
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Fig. 3. Transformation of free crystallogenesis of the rat urine in
experimental combined thermal injury.

which was seen from a significant (p<0.05) wide-
ning of the marginal zone of the preparation.
Hence, modeled thermal injury promoted signi-
ficant inhibition of catalytic activity of rat erythro-
cyte LDH mainly in the reverse reaction, this indi-
cating tissue hypoxia. A burn injury is a factor
transforming free and induced crystallogenesis of
the serum and urine into a specific tesiocrystallo-
scopic pattern. Study of the crystallogenic and ini-
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tiator potentials of biological fluids of the body can
serve as a test for detection and evaluation of the
depth of metabolic shifts associated with thermal
exposure.
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