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The method of gas-discharge vizualization ( GDV } which al-
lows to receive the information about surface and volume proper-—
ties of objects is well-known [I].

The essence of the method lies in the study of low-current
sas=discharge, which develops near the surface of investigated ob-
Jject under the influence of high electric field ( E=I05—IO6 V/s; J.
The sliding gas discharge, which developé in the electrode system
"spike-plane" is more- suitable for the study of byological liqu-~
ids[2]. This kind of gas-discharge leads to the formation of gas-
discharge images ( GDI ) known as Lichtenberg figures. GDI repre-
sents the traces of ionization channels ( strymmers ) registrated
on the photometerial. In general the length and branchihg extent
of channels depend on the magnltude shape and polarity of tension,
configuration and structure of electrodes and also on gas proper—
ties such as composition, pressure, temperature etc.

If one of electrodes is the radial symmebtry metall spike, Li=-
chtenberg figure looks like halo with its shape, close to the cir-
cle and the uniform distribution of branches ( Fig.I ).

. When byological liquid stands for the spike discharge figure
looks like halo with non-uniform density of spoiling. Halo shape
and dimension change depending on the phvsiological sbtate of byo-

-logical liquid, ( Fig.2 ). In the last case the parameters of ex-—

ternal medidh such as gas composition, humidity, temperatnre and

properties of tension source being constant. The yeast crop of

Candida kind was chosen as a model of byological liquid.

Pig.I. Lichtenberg figure for the radial
symmetry metall spike.

Fig.2. Gas-discharge images for Candida yeast
crop depending on time of cultivation
a~t=24h,, b~t=48h., c-t=72h.
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The state dynamics of microorganisms during their develop-
ment is described by the rise curve (t) ( the dependence of byo-
mass increase on the time of cultivation ) and by time-dependence

of specific velocity of byomass increaseJM (t)=ﬁ2%3 %% ( Fig.3 ).
a

Developing in the periodical regime of cultivation the
yeast crop passes a number of physiological stabtes ( rise phases
which are distinguished both by the presence of metabolits and
ferments and by the velocity of byomass increase.

During the cultivation smmples of yeast suspension were ta—
ken for the invfstigation after each I2 hours [5]. The magnitude
byomass, the level of gas-exchange and pH were defined indepen—
dently. A number of geometrical parameters which describe the
broken symmetry of Lichtenberg figure was used for the quantita-
tive estimation of the gas—discharge'iﬁages. This broken symmet—
ry becomes apparent in the deviation of the GDI shape from the
circle and in the deviation of distribution of channels of ioni-
zation from the uniform one [4]. Such parameters as shape coef-

2
ficient K=—Bew, where p- the out-line perimeter of halo, s- halo
44 s

area, N~ number of discharge branches outgoing from the center
of spoilihg spot, d- diameter of spolling spot are belong to the
mentioned parameters.
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Fig.?.Rise curve of byomass (I) and time-dependence of the spe-
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cific velocity of byomass increase (2).
Fig.4. Time-dependences of GDI parameters:
I- 4, 2- XK, %= N.

The time-dependences of GDI parameters are shown in Fig.d.
It’s seen from the comparison of dependences shown in Fig.3,4
that change regularity of K andJu d and M coincide correspon-
dently. This coincidence enables to use the totality of GDI pa-
rameters for the diagnostics of the physiological state of byolo-
gical liguid.

The comparison of DI appearance ( Fig.2 ) with the mentio-
ned curves ( Fig.3,4 ) shows that the most characteristic phases
in the cdevelopment of crop ( 24,48,72 hours of cultivation ) are
istinguished by both GDI appearance and parameters tendency of
hange. In the phase of more active physiological state when spe~

=

L

[e]

cific velocity of byomass increase takes its greatest value, the
asyrmetry extent of GDI shape is also the greatest, and it cor-
responds to the maximum value of K. The number of discharge bran-
ches ¥ also takes its maximum value and their distribution on

the area of GUI is even ( Pig.2,a ). In the phase of steady equi-
libriuwm, which means the vital activity stopping of microorganisms

(M=0 ; GDI shape has a symmetry appearance, its out-line closes

and internal ctructure is partially cbligerated
I cefficient K takes its minimum value (¥=
ral svot is 1n maxinum. The phase of

o , crop is characterized by partial or full
destruction of cells. In this case shape asymmetry of GDI as a
rule cnnects with existing of one discharge branche outgoing from
vhe central spot ( Fig.2,c ). GDI parameter X increases a little

its valuve significantly smaller then in a maximum. Spot dia-

mneter doesn,t change practically. »
Hduran blcod was chosen in the capasity of another byological

liguid for the investigation. It is considered to be one of the
e

s
most sensitive orzenism medlunm and it is a good indicator of or-

described parameter was introduced for the

abe of man in accordance with GDI appearance.
It defines the-prolation of the GDI shape§’=L/l where L and 1
represent The lengths of maximunm and nirirum mutually perpendicu-
lar chords passing through the cenftral spot of spoiling.

Blood samples of patients were taken during the first three
days after their entering into the department of infarction re-
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animation. It’s seen from the Fig.5 that GDI of the blood of heal-
thy ( donor ) and of patiett being in condition of acute. pathology
differ considerably in asymmetry extent of shape and structure,
Fig.5. Gas~discharge 1mages

of donor’s blood (a) and in-
farctional patient (b).

a b

The values of GDI parameters of the donor’s blood were taken
as standard ones ( see the Ist line in table ).

The more the deviation of the values of GDI parameters of the
patient blood teken in total from the standard ones, the more se-
rious cmplications accompany the illness.

During the investigation by blind way three characteristic
group of patients were revwaled in accordance with the extent of

heaviness of their illnesses ( table )

number shape co- spot di~ branche’s shape pro- prediction of

group efficient ameber number lation illness?s flow
X d, sm N g
donor %.410.5 0.2010.05 5.,20.5 I,2%0.,2
I . 2.2%10.4 0.66%0.08 %.920.4 I.2%0.2 without compli-
*0 s i cations
2 I.8%0.,4 I.I1%0.2 2,I%fC.5 T.430,1 without fatal
. ) ) complications
3 I.2%0.I 0.72%0.08 1.,2%0,2 1.970.I with fatal
complications

The results of the prediction of the acubte infarction miocar-
dus flow which are received with the help of GDV method for a peri-
od of IO days after the investigation and confirmed during medical
inspection of patients are presented in last column of the table.

Thus, the choice of the more informational GDI parameters on
the base of the shape and strucbure symmetry enables reliably to
distinguigh the physiological state of byological liquids of any
nature.
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