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ABSTRACT. The comparison of populations according to the level
of correlation of physioiogical parameters could be cbserved as
opne of the methods of assessing population anthropogenous
strain. spproach - based on it to the study of adapting
populations was called LOLThldt}Dn adaptowmetry. The goal of this
paper, thus, was to investigate the process of rehabilitation of
oncological patients aflter surgical intervention and to compare
if with adaptation processes ail FExtreme Korth., For thess
purposes the method of correlation adaptometry was applied

We compared the dynamics of anthropoecological stresz and
statistics of physiological parameters of two groupas of
veople. Those, who have come to Norilsk to serve in the Army and
oncological patients, having gone  through the surgical

intervention, i.e. we deal with tweo different systems of factors
affecting organism the conditions of Extreme North and
afteysurglcdl rehabilitation of oncologicul patisnts.

en  the basis of our research we can come to  the
conclusions:
— Method of correlation adaptometry can be used when analysing
the aflersurpgical period of ancologic patients. _
~ With the help of the meth@d of correlation adaptnnetrv
analysing aftersurgical rehabilitation of oncologic patients
there were elicited the following regularities: days of maximum
{(the 4~th, 6-th) and wminimom (the s5-th, 7~th, 12-thy of
correlation of physiological parameters in the organism.
— There was proved correspondence with the dincrease cof tLhe
weight of correlation graph and decrease of the stress in the
organism of an individual under the dinfliuence of synergistic
svstem of factors.
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Introductiion

Due to the anthropogevous poilution of environment by
{echnogeneons and biogeneous factors some .p‘aﬂt5 and animals
populations are being found disappeared.  That LHGVltdb1} CAuses
vital changes in living organisms and acule Form of diseases. As
a result the structure of digeases and worlaiily vrate has been

changed radically in the past years. Infectious disease with
the exception of some virus diseases have been {ound r@i&gaisd
o the background while myocardial imchemia, cancer

hypertension, mental diseases are gettiog more widespread [5]
The possibilitv of human being existence in  constant
changeable coavironment is vprovided by organism adaptability. in

the view of phvsioleogv adaptation is the process of mainlenance

fé}

such functiona: condition of homeostatic systems and organism in
general that would provide 18 preservation, development,
capacity for work and maximum lepgth of human 1ife in
nonadeguate condition of environment

There are many researchers and medical men nowadays who ars
getting aware of the necessity of elaborating wmethods of
asseésing Grganism reactions upon envirconmental factors
infiuence. Thus there' s a search for uwniversal indicators of
gearly unfavourable conseguences of extremzal iniluences.

{1 was stated that under conditions of increased adaptaiion
lopadings the level of oparameters of correlation reflects the
degree of adaptation. with the increase of anthropoecclegical

siress, the correlative conuections between physiological
parameters are being reinforced. Adaptation leads to the

reduction of wnumber of connections with high correlation

e

coefficients [2,3, 61,

The comparison of populations according to the level of
correlation of physiclogical parameters could be observed as one
of  the methods of assessing population anthropogenous strain.
Approach based on 1t to the study of adapting populations was
called correlation adaptometry [37].

Through, at present, great practical material on adaptaliosn
has heen accunuliasted, the theoretical aspects of adaptation
under pathological condifions are still lightly developed. There

&

iz practically no data of adaptation process peculiarities
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within pre- and after clinical disease periods. The
in?éstigation of adapiation process variability under
therapeutic and operative pressure (influericey is being
insufficient as will. The problem of adaptation arcuses much
interest in theoretical biology and medicine, _

The goal of that paper, thus, was to investigate the
process of rehabilitation of oncélagical patients after surgical
intervention and +to compare if with adaptation processes at
Extreme North. For that purposes the method of correlation
adaptometry was applied We compared the dynamics of
anthropoecelogical stress and statistics of physiclogical
ﬁarameters of two groups of people. Those, who have come to
Norilsk to serve in the army and oncological patients, having
gone through the surgical intcrventiﬁn,' i.e. that we used two
different system of factors, affecting organism: the conditions
of Extreme North and aftersurgical rehabilitation of oncological

patients.
Liebig' s and Synergistic system of factors

The method of correlation adaptometry vresis on optimum
principle, that 1is closely connected with Liebig s principle.
Monofactorial theories, that are getting widespread in ecologic
investigations, are primarily based on Liebig' s law of minimun.
According to  these theories, survival and reproduction are
limited as a rule by one or a .small number of factors [6].

Under eéexamination of human being populationg,
monofactoriality  corresponds to the situaticon, when wmembers of
population organisms are being regulated by common exireme
factors. 4As a result of adaptation the role of extremal factors
diminish and they become equivalent to the others, the
significance of which for different members of population is
different.

Though if is not always the factoers lagging behind

the
optimum that affect the population negatively., The cases of
synergistic effect of the fTactors, of their mutual amplification
are not rare [6]. Within the group of mutuvally reinforcing
f~ctors, the Liebig's principle doesn’ L hold as the effects of

mutual reinforcement result in  the general case 1n the
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significance of all faclors. Synergism is, for iostance

P

observed under combined effect of donized radiation atd

hyperthermy on normal and tumour calls and tissuss [17].

They distinguish twa muk uaiiy complementary cxireme
situations: Lieﬁig’s factors systems, {or which in occasiocna:
combination ph@natypemenvirOﬂmﬁnt Liebig’ & principle is
performed and synergistic groups of factors, for which in
accasional  combination phenolype-environment all nu;u&i y

reinforcing factors are significant. adaptation to Ll@ﬁig’ﬁ
Factors sgystems results in polvfacteriality, adaptation tg
synergistic group of factors - in maﬂﬂfacfariality 16].
Thus, the variety of difierent poszible zvatems of factors
(th& Liebig's and synergistic ones are extiyeme possibilities)
¢ts us down to number one guesiion: what are the rezl svatems
of factors, describing envirconmeni effect on organiss?
roblem is that we could hardly deline whal particular systen of
fz:%mrs affects living orgarism
Materials and Methods of lovestigation
There were examined men aged 18-25,  thai came fo Norilsk
from different country regions and groups of people, being sick
with carcinoma of stomach and gollet cencer of Y11 ciinical
group and lung carcinoma of 117 and 1V ciinicasl groups, that
cane from different regions of Krasnovarsk territory to have an
operation al Krasnoyarsk Oncological Clinic.
sceording to adaptation poteniialities the adapiing
population, having come to Hxtreme Norih, was dividegd into

toliowing groups: 1) atmost healihy; 23 having frustrations ef
adaptation process {dis ases of respiratory tract and etc. ;. The
environment iufluence, affecting that particuiar group of pecple
beiongs to  Lieblig s system of  Tactors, where the main

"preassingt factor is sun activiiy.

The group of factors, affecting oncclogical patients in the
pericd of aftersurgical rehabilitation could be considered as
synergistic. ALl ~ round influence of vpathological faclors,
depending on disease and individualities of patieni’ s organism,
on the one hand, and operation trauma, orn the other, causes he

o

development of a certain condition. 1t is characterized by




appropriate functional dérangements and opposed to

reacitions, aimed at
then, that such factors,
tumour and surgical
within each group of
gotten b
1y ervthrocytes

23) hemoglobin

homeostasis recovery.
influencing
interventicn are being sutuaily reinforced

examined people, the

w’:

tham defenze
Tt may be assumed,

organism, as mali;hnﬂt

,«.

following indices

total blood count were analyzed:

5y nucizar sagment
63 nuclear bacillus

mean,

3) leukocvtes 71 lvmphocyiles
4y eosinophils 5y monocyles

}
Blood system 1is one of the most dynamic sysiens, ather

guickly responding to any organism wutation with the chance of
form elements structure and their functicnal activily.

Therefore, by means of blood count we could foliow adaptaiion

reactions, going on in living organism under cme or an  other
unfavourable factors influence and, thus, studyv the procezs of
adaptation.

Fory data rocesaing  the standard statistics
r»

error of mean and dispersion compubabic
the anzlysis of pair correlalion coefficients for each indices
fook place.

Degree of connectivily of indexes was itestified with lhe

help of the correlation graph This correlation graph is
calculated as  the sum of correspondent coefficients of pair
correlation: '
& = b Fij
fr. 1=
coeftficient. of correlation beiween 7- and j-

whevre r. .- tru
here ij rue

indexes, magnitude of coefficients 26. §

For estimating dynamics of anthropoecological siress during

the period of shot-term adaptation itc condiiions of the Extreme
North the carried out resear
made on the da 1y of arvival at the
10-th, 15-th day

count of ﬂucoﬁeuical patients were tesiified

]

ches were basged opn the tolal blond

count which were North as well
the s5-ih,
Biood

before surgical 1nfcrvent;an and on the 1-12 davs of ii.

as at in a month, in a month and 2

hailf, etc.
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resulis of Research

A8 the result of medicine researches it was npotified  +ithat

after operative intervention +the quantitv of ‘tumor cells in

-

blood increases during some period of time, and in  7-1¢ da

i
3

l.g:

dramatically decreases. If means that the active protective
strength of organism is really exist and really defeats these
ells,

Physiological development of system postaggressive resction
(PAR) conforms to the «climical picture of different siages of
af'tersurgical period. 1{ means the period since the end of
surgical intervention up till total recovery of ability to work,
There are neavest aftersurgical period (since the 1-st dsy up
till 35-7  days) which corresponds to  transition phase of
pﬁstéggressive rescticn;  early atiersurgical period (from 7.
days t11l 2-3 weeks) and Tar afiersurgical period. In cur work
we outlined nearest and early aftersurgical period.

The first 3-5 days are accompaniecd by rapid increase in
nower inputs of crganism because of hyperventilation, increase
in blood circulation, work of liver and kidnevs which create
physiological defense mechanisms. 5-7-th days are trapsition
cnes, which are different by decrease in intensity of catabelic
and step by step increase 1n anaboiic processes and total bissue
metabolism.

anzlysis of changes of correiation of physioclogical
paramcters duripg the period of aftersurgical rehabilitaiion of
people suffering from iung cancer of 111 and IV  clinical groups
and gullet and stomach cancer of the 111 clinical group sllows
as Lo {ind out the regularity of changes in function of organisp
during the period of surgical disease and to reveal the terms of
decline of patient’'s condition and as the result he uneeds
additional attention and may be additional review.

after correlation adantomelry there have been found that
for oncologic patients with lung cancer of 111 and 11V clinical
groups, carcinoma of the stomach and gullei of the IIT climical
group the weight of correlalion graph increases on the 4-th and
& davs apd decreases on the 5-th and 7-th days after
nperation (Fig. 1.

on the 7-th day there is an 1increase in  weight of
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correlation graph., It is an indicator of +ithe fact of the
between  physiclogical .

e

increase of corrvelation connections
parameters. It proves +the medicine resecarches of protective
strength of the organism and corresponds Eo  the end of
transition phase of postaggressive reaction

At the 12-ih day there is a4 decrease of the weight of
correlation graph. It could bhe explained as the end'ﬁf carly
period and the beginning of remote artersurgical period for the
patientis, in other words  ftraunsition from one phase of
postaggressive reaction to ancther ' | |

As it was mentioned, ﬂdapiaiien of a man to the Extreone
Yorth and  aftersurgical rehabilitation of cancer patients are
conpected with two different factor systems: the first one - fo
Liebig’s system of factors, the second one - te synergistic,
That' s why we can suggest that the biclogical active conditiens
of organisms which are in these systems are different.

in Liebig’ & system of factors adaptatiou resgurces of the
organism struggle with timiting factor. Organism becone
"similar® in the sense thal thev react (ecach may be in itz owo
way) to 1t especially. 1t resulis in increase of correlaticn
physiological parameters and can be npoted when studying the
process ol adaptation of a man fo Exireme HNorth.

when studyving aftersurgical rehabilitation of  cancer
patients it was nofted synergistic in the disease Tactors and
surgical intervention. They sirengihen each other infiuence on

the organism. Adaptation Tesources £0 into "different
directions®. It results in decrease of correiation physiclogical

parameters and noted when studying dvnamics of weight of
correlation graph in all groups under research. _

when adaptation of a wan in Liebig's system of factors
infiuencing organism increase in correiation between
phvsiclogical parameters corresponds to increzs in stress of
the organism And in syoergistic systewm of laclors everything is
v.v. When decreasing in correlation of physioiogical parameters
increases stress of the organism.  That is why for onceloegic
patients days of minimun weighi of correlation graph can be
critical days when a patient need additional medical atteriion
and those day are -~ S-th and 7-th days after  surgical

intervention.
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Further more there was made a vesearch of dynamics of
cdispersion of physicloegical parameters. it showed  common
regularities of oncological patients. As 1t is showed at yig. 3,
5, 7 graphs of dlSp»I%]QH of parameters of cancer patienis Blood
have their maximums on the+s~th and 7-th days and minimums on
the 4-th and s-th days after surgical interventicn.

Comparing graphs of weight of corrvelation graph and
dispersion it ceuld be wnoted that during the  period  of
~aftersurgical rehabilitation (zvnergistic system of factors,
when the factors of cancer and surgicsl intervention,
influencing organism reinforce each other, dispersion dynamics
of  physiological parameters is retreactive to the dynamics of
the weight of correlation graph. ' '

Analvsis of anthrepological sivess in the period of adanta-
tion of a wan t¢ the condition of {the Extreme Horth ewpressed
that almost healthy people during their 1-st month of stay thers
have got an increass in correlation of physiclogical parameter
it wmeans that the organise siress increases and then decreases.
These people who have {rusirations in the process of adapiation
v.v. anthropological siress decreases at first and a monih later
starts increasing (Fig. 2). The same dypnamics was showed by
dispersion of physiolegical parameters of the organism which
were got after total blood count (Fig. 4, 6, %). So, during the
process of adaptation in Liehig' s svstem of factors anthropolo-
gical siress and dispersion of physiolegical paramcters are in

dependence.

Analysis of validity of calealatiouns

Ag 11t was noted methed of correlation adavtomelry allows fo
analyvse population 1in the process of changes in environmental
Factors, tTind out situations when adaptation stress of  the
population dramatically increases, estimate the degrse of
organisms siress on different stages of pathological process,

str

adaptation new  ecological and cliwate conditions, oparative
= ¥ h

describe dynamics of population es8  in the orocess  of
. F

disease), etc. Usage of index of weight of corrvelation gra
the researches  proves existing theories abowvl process  of

?...;
F‘ﬂ

celimatization, adaptalion and afiersurgical rehabilitati
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Work with figure indexes slwavs brings to the problem of
validity of obtained resuits. Studying process of population
adaptation to the conditions of Exilreme North and surgical
disease there was made caleniation of wvalidity of weighi of
correlation gréph (Gy. For this purpose there was measursd
dependence of ¢ from the guaniity of examined people in the
group {(#). Calculations were made for +the largest group of
oncological patients (lung cancer of IIT and IV clinic grouws)
hefore and after surgical intervention and for the grouﬁ af

F

people arrived at the Norih in one vear and one and half vyears

guantity people

Sample Perind in the group
Lung cancer 1711 beforejafier

surgical dintervention 100
Lung cancer IV befure/afier

sus;é sal intervention 60
Arrived at North 1 year/i. § vears 50

out of these samples there were formed random groups of 14,

15, 30 and 435 people. There was cziculated the weight of

correlation graph ij for each group, where 7=16, 15, 30, 43 and

j-quantity of groups in sample.  Mean ¢, aund standard deviation

G, were calculated for the received results of ?55' On Fig., 914
3 L -

£

ploct of Uj and mean G, VEIsUuSs guantity of proup in the sample.
For 6190" - Lung canéﬁr 111 and 55@ - Lung cancer IV and people
arrived at the region of Extreme North is G =0 _

Analysing graphics Gi for oncologic patient {(Fig. ¢, 113y 1t
could be see that increzased siress during before surgical
intervention period in compsrison with affersurgical, remad
independently of quantity ol examined peopie in the group a3
1f you look st the grapb of 4@ﬁsw ence of G for ihose arpiv
at the Exireme North (Fig. 13) you can see that when m=15 there
is a deviation of G, year from P voars'  and fﬂr.éndoimgimai
patients v.v., when m=15 graph ¢ draw together before and alter
surgical interveniion.

S0, proceeding out of the conducted resecarches, to

Fal

obliteration of differences between ¢, and ¢, ~We cah reco mmend

to mpake groups for examining more then 15 when using nethod  of
correlation adapiometry
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Conclusion
on the basis of our research on sftersurgical

rehabilitation of people suffering fronm }nng cancer of the IE&

Lueent

1V clinical groups and carcinoma of the stomach and gulle
the III clinical group we can come to the conclisdion:

1. Method of correlation adaptomelry can be used when
nalyvsing of afiersurgical period of oncoingic patients

2. with the help of the method of correlation adapiometry
analysing aft&réurgicai rehabilitation of oncologic patients
there were elicited the following regularities: davs of maximum
(the 4-th, s6-thy and mindpos (the S$-ih,  7-th, 12—tk af
correlation of physiological parameters in the organism.

3. There was proved correzpendence with the increase of the
weight of correlation graph and decrease of the siress in tha

organism of a man under the influence of synergistic svysism  of
factors,

4. On the basis of corrveiation adaptometry and dats
processing there was elicited that in the svynergistic system of
factors when increasing the weight of correlation graph (&)
dispersion (U3 physiological parameters decreases and v, v, when
decreasing the weight of «correlation straph  dispersicn  of
physiological pardmeters dncreazses. In the Liebig s systeom of
factors when increasing the  weight of correlation  gravh
dispersion of physiclogical parameters increases; and when G
decreases dispersion of physiological parameters decreases.
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