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ABSTRACT

A comparative analysis of thermal properties of the whole blood, erythrocytes and blood plasma of healthy and sick with
pneumonia children at the age from three months to five years has been carried out for the first time. It has been shown that 3
endotherms at 60.5°C, 70°C and 80°C are observed in the heating process of healthy child whole blood on the thermogram
and in case of pneumonia only one endotherm at 70 OC is observed. It has been established that the endotherm at 60.5°C
appears due to denaturation of albumin fatless fraction, and the endotherms at 70°C and 80°C - due to denaturation of
erythrocytes. It has been also shown that denaturation heat (Qs) coming on endotherm at 60.5°C in case of plasma
denaturation of child with pneumonia is 5 times less than Qg4 coming on this endotherm in case of norm. This result directly
points that a content of albumine fatless fraction in case of pneumonia in comparison with norm is decreased by 5 times. An
observed decrease of endotherm Qg at 70°C in case of plasma denaturation and an absence of endotherms at 60°C and 80°C
in case of whole blood denaturation of child sick with pneumonia is used as a new, quick, reliable and cheap test for diagnostics

of the protein disorders in case of pneumoniae.
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morbidity and mortality globally. Despite antibiotics

becoming increasingly available  worldwide,
mortality from pneumonia remains high, particularly in
developing countries. Particular attention requires from
physicians severe pneumonia. By WHO classification
pneumonia is implied as severe by simple clinical criteria -
high respiratory rate and/or chest indrowing [1].

Pneumonia is the major cause of serious childhood

In the series of research [2-4] it was shown that the
method of differential scanning microcalorimetry (DSC)
gives the possibility to follow up the confirmational
changes of proteins directly in composition of human
blood serum. It has been shown that albumin in
composition of donor blood serum has two stages of
denaturation with Td at 60.5°C and 81°C, (-globulins - at
70.5°C, and what is important, their denaturation occur
independently from each other [2]. It has been
established before that denaturation parameters of
human blood plasma main proteins differ from the same
parameters of proteins with various forms of cancer and
leukemia [4]. In the presented research we tried to use
this method for study of thermal properties of one of the
most complex biological system - the whole blood of
children.

The goal of this research was to find out if the changes of
main components of thermostability of healthy children's
whole blood compare to the patients with pneumonia
could be observed.

MATERIALS AND METHODS

The studies were carried out on the computer-operated
microcalorimeter with sensitivity 0.1 (W, measuring vessel
volume - 0.290 ml, scanning rate - 1.5-0.54°C/min, the
exactness of temperature measurements - not less than
0.1°C [5]. The fresh venous blood without anticoagulants
was used. Blood plasma and erythrocyte mass was
obtained due to centrifugation of fresh venous blood at
10 000 turn/min for 10 minutes on centrifuge "Ependorf
5414". We studied a venous blood and plasma of 48
children with severe pneumonia and 20 healthy children
at the age from 3 months to 5 years.
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RESULTS AND DISCUSSION

Fig.1 presents a record of heat absorption of venous
blood of healthy and children with pneumonia. As it is
seen, the profiles of heat absorption curves significantly
differ from each other. In case of pneumonia, the peaks
about 60.5°C and 80°C are absent, and, what is
important, the entire curve is shift down the temperature
scale by 2°C.
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Fig.1 Microcalorimetric records of thermal effect in the
process of venous blood heating, in cases of healthy
(solid line) and sick child with bronchopneumonia (dash
line).

Preparation quantity-0.281 ml; heating rate - 0.56°C/min. Dry biomass
quantity - 17,1 mg in case of the norm and 18.2 mg of dry biomass in
the case of bronchopneumonia;

We studied thermal characteristics of erythrocyte mass
and blood plasma of healthy and sick children to find out
to which protein structures correspond the observed heat
absorption peaks (endotherms). These data are presented
in Fig.2,3.

Fig.2 shows that the endotherm at 70°C corresponds to
denaturation of erythrocytes. We mention that in case of
donor blood plasma (Fig.3) a clearly expressed shoulder
at 55°C and a weak heat absorption with Td=92.5°C
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correspond to denaturation of E and D fibrinogen
domains [4], and a heat absorption peak at 60.5°C is
connected with denaturation of albumin fatless fraction,
which makes up 90 % of the total albumin (Fig. 1). As for
shoulders at 70°C and 80°C, they are attributed to Y-

globulin  and fatty fraction of albumin melting
accordingly.
3
'l II|
el
_— .I ||: |
lfhl!m"ﬁ' o \
dlo

]
i
[ |
i
j
#
o ——
I ¥ T T T T 1

40 60 80 100

Temperature "C

Fig.2 Microcalorimetric records of thermal effect in the
process of erythmass heating (conditions as in Fig. 1):
norm, My, =65.2 mg, bronchopneumonia, M;,=71 mg.

The data of Fig.3 (a,b) show that heat absorption (Qa)
coming on the endotherm at 60.5 OC connecting with
denaturation of albumin fatless fraction is 5 times less
(curve b) and 3.2 times less (curve c) than Qa of this
endotherm in case of norm (curve a). An observed sharp
decrease of endotherm intensity connected with
denaturation of albumin fatless fraction (Fig.3 b) is so
significant that the endotherm at 60.5°C is absent on
calorimetric curve (Fig.1 b).
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Fig.3 Heat absorption curves as a function of
temperature (dQ/dT cal/gK) for blood serum of healthy
child (a), sick child (b) calculated per gram of dry
biomass (conditions as in Fig.1.)

CONCLUSION

We suppose that the above-mentioned effect and
absence of endotherm at 80°C on the thermogram of
whole blood of patient with pneumonia relative to the
norm may be used as a new test for diagnostics of
theseverity of disease on the basis of calorimetric
measurements of the whole blood and plasma. For
diagnostics may be used also for rutino biochemical
analysis of denaturation of albumin fatless fraction in
plasma/serum of patient, but it is less reliable as in this
case only one parameter is determined - quantitative
content of albumin fatless fraction.
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PE3IOME

BnepBble u3yyeHbl TennoBble CBOWCTBA LIEMbHOM KPOBM, MNasmbl U CyCMNEeH3UW 3pUTPOLMTOB KPOBM 340POBBIX M GOMbHbIX
H6poHXONHEBMOHWMeEN feTel B Bo3pacTe oT 3 mecsiueB A0 5 net. MNpu GpOHXONMHEBMOHWM Ha KPUBOW TEMMOMNOrMOLWEHNS MKW OKOMO
60,5°C n 80,0°C oTCyTCTBYIOT M BCS KpuBasi CABWHYTa BHWM3 MO TemnepaTypHou Lkane Ha 2°C. Tenno (Qd), nepexoasilee Ha
aHpaTepMmy npu 60,5°C, koTopas cBsidaHHa € AeHaTypauvein 06e3xnpeHHon dpakumm anbbymmHa npyu GpoHXoNHEBMOHUM B 5 pas
MeHblUe B CpaBHeHWM C HopMmoWl. Habniogaemoe yMeHbLUeHVWE WHTEHCUBHOCTM JHAOTEPMbl, CBA3aHHOW C AeHaTypauuen
obe3xnpeHHon dpakumn anbbymuHa, B criydae OGPOHXOMHEBMOHWM HACTOMBKO 3HAYMTEMbHO, YTO MPWU CKaHMPOBAHWW LIENbHON
KpoBu 6GomnbHoro npu  60,5°C Ha KanopyMeTpuyeckom KpuBOW OTCYTCTBYeT 3HAoTepma. [1o-BMAMMOMY, yMeHbLUeHVe
TepMoCcTabunbHOCTN reMornobuHa u yBenuyeHue TensnoTbl NNaBfeHusl LeNbHOW KPOBWM OONbHOr0O GPOHXOMHEBMOHMEN MOXHO
MCMONb30BaTb Kak HOBbIW AOMOSHUTENbBHBIA TECT ANS ANArHOCTMKN TSHXKECTU 3Toro 3aborneBaHns Ha OCHOBE KarnopuMETPUYECKUX
M3MepeHUI LenbHON KpoBW.

KuoueBsle cooBa: Tsax&Ejias NNHEBMOHMS, LeTu, MUKPOKOJIOPpHMETPprA , IIadpaMeTpPr! TEeIJI0BOM
JeHaryparnmnmn
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