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THE ESTIMATION OF STOMACH SECRETORY FUNCTION
FOR CHILDREN IN CONDITIONS OF THE HORTH

Belousova R A, sSmirnova E V., Pokidysheva L. 1.

Krasnoyarsk AMSE Center’
Instifuie of Medical Froblems of Fortih,
Krasnovarsk Techniec Universiily, Krasnoyarsk

while studying human population in extreme condiiions the problems
of daia interpretation, ithe determination of bounds of the norm
and pathology have some difficulties, as fur as what should be
considered fhe norm for an organism in the course of adaptation
may differ greatly from the for an adaptive state.

while studying stomach secretory function inm children in
differeni ethnic groups in conditions of the North, the indications
of disadaptation of digestive system (dissociated type of a
secretion, high basal acidity, disorder of acid excreiion

i

regulationy were established. For more precise defdmition of a
character of adaptive changes of stomach secretory function the
method of c¢orrvelating adaptowmetry was used [11. [(n search of
differences of the norm for adaptive populations {rom the norm for
adapting ones nol only the meanings of separate parameters were
being investigated, but different correiations between  them oOn
this way the following effect was revealed {2, 31.

Correlation between physiclogical oparameters in course of
adaptation process 1is higher, then 1in adapted and disadapted
states. '

The existence of this effect 1s being confirmed by the
resulis of data processing, oblained in the rnstitute of Medical
problems of the North, Sib. Dept. scad. of ¥ed %ci. of Russiz and
also by other investigations [a].

The characteristics observed under the action of

ecolopo-~evolution law on selection and succession and ones observed

\ _ - . ‘
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at adaptation of populations were compared to explain the above

discussed effect. The selection., successional reconstruetions and
adaptation iead from wmoncfactorialitv to polifactoriality, 4i.e.
from limiting by one factor or by a small number of factors to
cquivalence of a great number of factors [3}]. while considering the
adaptation process a high level of correlations corresponds to
monofactoriality, and low correlations correspond to
polylactoriality. 'Henu@, the adaptation process i1s  being
represented as a motion from a  high correlation level of
physiological parameters to a lower one.

Materials and Methods of Investigation

Three groups of children living in the regions of the Far
North (khatanga and Dudinka regions) beiween 8 and 16 vears of age
were examined in different time of the year - in'spring and in
autumn and also the c¢hildren of alien population, arrived from
different regions of the country, that have been ‘living in the
North for 1-5 years. More than 500 people were examined in all.

In every examined child the stomach content was investigated

at the following stages: the first portion (ov an emply stomach),

basal  (hour-long) and a stimuiated Tone (after ghistonin

introduction, also hour-long)

From Lhese portions the following analyses were being picked
out: | _

KOL - the overall secretion quantiiy,

OBV - thé'overall_quan{ity of hydrochloric acid,

Svos - the guantity of free hydrochloric acid, .

D10OB, DZOB ~ the ouiput of overall hydrochloric acid im basal
and stimulated phase (here and there the numeral 1 is used for
hasal phase, 2 - for stimulated oney,

NK1, NK2 -~ hour-long tension,

P11, P2 - index of pepsin,

ZKK1, ZKK2 -~ alkaline-acic index.

The obtained data were calculated by standard statistic
methods to have mean, dispersion and méan error (M, G,om). Then

s

the analysis of pair correlation . for all parameters was carried cut.

" The correlation coefficient was being calculated by the formula;

cov(X, Y)

= S BV
® b

-~
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where cov(X, Yy=2 2 (1M, )f;hg R
5 z i i
i=0 j=0 :

M, — average meaning of casual valuve (of analysis)y v
M, - average maaning'of casual value ¢(of analyvsis) X
Pij” probability P(X=1, Y=1),

Gx- - standard deviation X

Gy ~ standard deviation v.

The data correlation degree was being estimated with the aid of
correlation graph, being calculated as a sum of weights of its
ribs (the sum of corresponding coefficients of pair correlationy .

G= & irlti
grjéyﬁi -
were r.. - coefiicient beiween ith and jih indices. Significant

1]
coefficients of corvelaiion rij}a.s were taken into account {5}

A matrix R(10%1¢) was used in calculations. The parameters of hour
~-long tension, the vparapetlers of output of total and free
hydrochloric acid, pepsin and alkaline-and-acidic parameters in
basal phase are the part of the matriy

Fig. 1 represenits the remsuiis of correlation investigation
for physiological parameiers of stomach secretion of basal phase
in children of different F@giana' of Jliving 1in spring and in
autumn., Children from Khatangas regicn were fed with traditional
products (meats, f{ish, nushrooms, berriesy, that contributed to
more favourable acid formation. Mathematical investipgations also
confirm this (the higher correlation indices)

The living conditions in summer periocd for children of alien
population and native population of Dudinka region are the same
{pioneer camp, living in tcown conditions or outside Taymvr). The

european” type of nutrition predominates, that leads to digestive
system disadaptation, expressed in high basal acidity. ip

.

regulation discrder of acid secretion in medical investigations
and to lower weight of correlation graph in cumﬁarison with the
children of Khatanga region

keturning to the North in antumn they are to adapl theuselves
to a great pumber of abiotic fectors, to the changing character of

o

nutrition. All these changes lead to disbalance of {unctional

4

systems, including a digestive one. Iu autumn the weight of :
correlation graph is much higher, then in spring.
The same conditions of living in winter period (in boarding ~
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Fig. 1. Degree of correlatedness -of indices of physiclogical

parameters for children of Dudinka region (A), Xxhatanga
(B), alien population (C) in autumn (4 ), in spring ()
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schools with “european® itype of nuirition) lead to the equalizing
of correlation parametevs for children of all groups in spring.

The further dinvestigations of pﬂysiﬁibgica! parameters of
stomach secretion fﬁncticﬁ for chijdren were made by the method ot
main components.  With the aid of this sthod  the task of
diagonalization of correlation matrix B 18 being solved
R*C=C*A, Y=2Z70C '

The proper numbers and the proper vectors were calculated by
correlation malrix Rape A orthogonal sairix is being used forv
direct linear transformation of wmain components’ wmatrix (mew -
variables): Y=2*C.

Fach proper number lj reprasents a contribution of jth

factior .

Y. {matris’ s column Yoo ) inte common dispersion, egual to

]
N
@ Va2t YV =tr{R)=tr{A=n
rei ¥
The contribution ¢f each coemponent 48 calculated by ihe
formula: '
N
Ve 2 A
. Fsd T
wnere r - 1index of main component
& relative contribution of a Tactor is also received
¥ i,,ffg oy L4, '
L B B . . . . :
expressed in per cents and egual to O .=4..100% witch is called

, , 33
its weight,

in practical investigations the factors giving the biggest
contribution into common dispersion have fthe preatest initersst.
in the given work the main components of matrix RB(i3%12}) are

received for 3 groups of
bagsal and stimulated phase: dispersions Aﬁ of all factors, the

children in autumn apnd spring periods in

cantribution of ‘each component dinto common dispersion: Kj{ﬂ,
J=1,...n are calculated., and also accumuiation of paris (quols) or :
o
total contribution of the first components ' -
- i A
?zz;f/g{ﬁ):: ﬁ 2 A 3
1:.::'5 -
of correiation matrix L cf a type fq(ﬁ}, were s=1,2, 3, 4, 5, &
k
fj{ﬂ)mnm 2 A, - a number of characteristics
5 K 2 .
F(fMystrih®y= % K} - the swrplusage value of characlerisiics
< j:i . “
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system, In our case k=n=35. The bigger f?(ﬂ},-ihe more the degree of
expression of initial parameters correlation
fS(A)=h1}hk ~ the determinant of correlation matrix.

j N

£, (My=(Z Ay/n - a part (guota) of the first main components where

R}%ﬁz?..,kik ~ are the eigen-values of correlation matrix,
In our case we take into account the components which total

contribution into common dispersion is 98% ( f=4)
fs(ﬁ):?x,,.. .
i

o

A

i~

Y= 2 (AL Ay
1‘6(&} A 4\”\?}11 ‘ 1}

WA

P

A number of conditionality > is a quantitative
measure of r"independence® of factots.lndour case fQ%@,S, that is
evidence of the dependence of factors. l

Parameter fé(A) characterizes the intercommunications between
variables of initial extract.

The "received meanings of functional parameters
fz,fﬁ,repras&uted in  Figs oz, 3, contirm the dnvesiigations,
described above.

The parameter increase of basal phase of secrefion reflects
exacerbation of gastritis as a rule and pepsin (?1} nlavs a
"compensating” role 1n such cases, 1. s for preservation of

stability of secretion function at aciditiy decrease it increases

and its decrease is observed at acidity increase [é].

Thus , when estimating the correlation level of physiclogical
parameters a number of appropriatenesses was revealed,

1. A high level of corrvelation is being observed in autuan
for children of alien population of Khatanga and Dudinka regions.
It corresponds to anthropbecalcgical tension in examined groups.
after summer vacations their digestive system is forced to adapt
itself to other rthyvthm and ration of nutrition (Fig. 1).

2 The correlation level of physiological parameters for
children of Khatanga region is higher than for children of Dudinka
region. It corresponds ito  higher anthropoecological tension
because the children of Khatanga region in summer wmonths lived
mainly in tundra and fed on itraditional products (Fig. 1).

3. The correlation level of funcliosal parameters is lower in
spring than in antumn period fFor all exagmined groups. The.
percentage of children having gastroenterological complains is

v
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Fig. 3. The value of physiological parameter f% of stomach content
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(), din ospring ([ ]).
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being increased in spring pericd of the year. The increase of

basal acidity and regulation disorder of acid secretion is being
observed. 4 dissociated ftvpe of secretion predominates for all

‘chiTdren of mnorthérn nationalities. it is considered as a

disbalance of secretion function of a stomach and a svmptom of
exacerbation of a chronic gastritis. '
During winter +the children of nationalities of +the North
lived in boarding schools with “european” +type of nutrition.
This led to disadaptation of heir digestive system which was
refiected on correlation level of physioclogicsl parameters
i 4. In spring season the state of disadaptation was observed
mainly in children of Khatanga region, as at that time a dissocia~
ted type of secretion predominates. in them; and in aborigens of
Dudinka region and in alien population fhe freguency of normocyde
type of secretion -increases . Thus an evidence of proceeding adap-

tive processes (especially in alien population, Fig. 4).
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