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SERUM GLYCOPROTEINS IN RHEUMATIC CHILDREN

Iv. Daskalov, F. Atanasova, P. Shipkova

The proper treatment of children affected with rheumatism and the gui-
dance of curative and prophylactical measures in the postrheumatic attack
period require early diagnosis of the oncoming rheumatic affection, as well
as exact paraclinical and clinical indices ensuring full control of the evo-
lution of the disease. The modern treatment of rheumatism and the exten-
sive use of corticosteroid hormones permit a comparatively prompt effect
on subjective complaints, objective findings and on certain paraclinical
indices such as erythrocyte sedimentation rate (ESR), blood picture, most
of the protein profile indices etc. Obviously during the brief period of cli-
nical improvement, it is difficult to assert the development of adequate
changes of the pathologically damaged tissues. The data of the morphole-
gical studies unambiguously emphasize the persistance of the rheumatic
evolution which exceeds considerably the universally accepted clinical pe-
riod. This calls for the search and introduction in practice of a number of
new biochemical indices, endowed with greater possibilities than the labo-
ratory tests hitherto employed for assessment of rheumatic activity both
in the acute phase and in the later phases of the rheumatic process deve-
lopment. In recent years the attention of many authors was focused on the
study of serum glycoproteins.

The glycoproteins (GP) represent complex compounds of polysaccharide
structures with a protein. Their physico-chemical properties are compara-
tively well studied (12, 16, 18) but the metabolism of GP is by no means
clarified (22). It is accepted that the polysaccharide structures are formed
mainly within the connective tissue and more particulary in the fibroblasts
with the final structural build up of the GP taking place in a number of
visceral organs — mainly in the liver (4, 8, 13, 20, 23). Other organs are like-
wise worth of note, such as the cerebral and renal tissue (10), the vascular
wall, intestines, salivary glandsetc. In infectious-allergic affections the tissue
metabolism is disturbed by depolymerization of the glycoproteid complexes
(19, 21). The increased serum values of the glycoproteid components such
as orrhosomucoid haptoglobins, sialic acid, fucose, hexosamines etc., are ex-
plained, on the one hand, by this depolymerization and, on the other hand,
by the intensified synthesis. The setting into motion of the mechanisms of
synthesis is maintained in the different stages of the inflammatory process
by the respective predominance of alterative and proliferative changes which
not infrequently, remain beyond the control of clinical observation (5). The
latter fact determines the diagnostical value and clinical importance of the
serum GP investigation in a number of diseases of the connective tissue of the
cardio-vascular system and the gastro-intestinal tract, liver, kidneys and lungs.
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Studies on serum GP in adult rheumatic patients in Bulgaria have been
verformed heretofore by Su. Ra:hoynikov, A. Karakashov and associales.

In the present work we set out to investigate consecutively the possi-
bilities of serum GP in the diagnostics of rheumatism in childhood and
their clinical importance as rheumatic indices, both in the active phase of
the disease and in the later phases of development in the post-attack in the
free-of-attack periods of rheumatic disease.

Material and Method

In the course of two years a series of 181 childern aged from 3—14 years
were investigated; of the total number 132 children were with rheumatic
affections, 16 — with suspected rheumatism, 18 — with chronic tonsillo-
genic intoxication and 15 — with congenital heart defects. In addition, du-
ring same period, 110 healthy children of comparable age underwent inve-
stigation for control purposes.

Of the rheumatic cases 89 children were with a first attack, 32 — with
second attacks and 11 — with more than two attacks. 83 children were in
the active phase of the disease, 27 — in the post-attack period and 22 —
in the period free of attacks (Table 1). 113 children were with clinical,

Table 1
Inuvestigation of rheumalic childern distributed according
fo phases and clinical forms of the affection
i Lo e - : - —
' Evidence for cardiac | No cardiac affections
| alfection [
Phases of | '""e?m‘"'li, ta it SR ITON AL
the discase e :
| children Cardiac- Cardiac Cardiac- ’ Articular l Nervous
articular form | nervous | form | form
form ! form | \
_— el sam R oo
Active phase | 83 6 | 5 o o g 4
Post-attack period | in#27 19 bl (§2 nhq 18 2
Period free of attacks 1 22 15 2 1 ‘ 2 2
9 4 | n 8

Total | 132 100

paraclinical and electrocardiographic data for heart affection, distributed
in the following clinical forms: heart articular form — 100, cardiac form —
9, cardio-nervous form —4. The remainder (19 children) were without
data about heart affection: articular form — 11, nervous form (chorea minor) —
eight.Seventy three children had data for active rheumocarditis with establish-
ed heart defect — 29 with cardio-vascular insufficiency Il and III degree —
14. With proved focal infection from tonsillogenic and dental origin 38 children.
During hospitalization the children underwent treatment with penicillin, ben-
zacyllin, amidophen, dehydrocortisone, vit. C, vit. B, and in case of need with
cardiac glucosides, after which they were transferred to the specialized reha-
bilitation rheumatic hospital in the village of Suvorovo for continuation
of the treatment. Here prophylaxis and rehabilitation of the rheumatic child-
ren was carried out in the post-attack and free-of-attack periods.



P-

3 Serum glycoproteins in rheumatic children 103

Of all the glycoproteid blood serum constituents we studied: 1) orrhoso-
mucoid (¢;—acid GP) — according to the method of Dechosal in mg % as
tyrosine; 2) haptoglobins (hp) — according to the method of Turchenko
and Tukachinskii. The investigation of orhosomucoid (OM) and Hp reflect
up to a great extent the changes in the protein components of the serum
GP. As indices demonstrating the variations in the polysaccharide compo-
nents of serum GP we studied: 1) sialic acid (SA) according to the thiobar-
bituric method of Aminoff; 2) hexosamines (Ha) — according to the method
of Elson, Morgan, Rimington and 3) fucose (Fc) — according to the method
of Dische.

The normal values of serum GP in the control group of healthy children
are illustrated in Table 2. For SA and Hp the results obtained in healthy

Table 2
Normal values of serum glycoproteins (in mg "o ) uccording
fo various authors and personal data
Serum glycoproteins L Authors Personal data
—_— — S — ——— 7\‘7 R ———— b — —— e — — — —
Sialic acid 66,7 +6,1 (L. Warren) 499+14,38
Haptoglobins | 105445 (E. Boyadjiev) 125,5+ 60,4
: ' Elson — Morgan 3
Hexosamines ‘ 70—100 Rimington ) 47,9—111,0
Glycoproteins _ 3,38+0,27 (R. Winzler) 2,0--4,7
Fucose ‘. 8,31+2,24 (Z. Dische) 2,7—10,3

children had normal distribution and the normal values are submitted
through mean value ++2. For OM, Ha and Fc the distribution was lognor-
mal and the range of normal values is computed by means of logarithmic
transformation (3).

The statistical elaboration of the results obtained during the investi-
gation of serum GP was made by the following methods: arithmetical mean
value analysis, standard deviation evaluation and comparison of mean va-
lues and percentages (7).

Results and Discussion

In Table 3 the mean values with standard deviation of serum GP are
given as compared to those of ESR in the first ten days of the rheumatic
process in children suspected for rheumatism, in cases with chronic tonsil-
logenic intoxication, congenital heart defects and in a control group of
healthy children. It is evident from the analysis of the results that together
with ESR, the mean values of serum GP are highest in rheumatic children.
Particulary high was the serum level of GP in children with active rheumo-
carditis (twice as high as that of the control group of healthy children).
In children free of heart affections (articular and nervous form of rheumatism)
the mean serum GP values were less elevated. Out of 16 investigated child-
ren with doubtful rheumatism, only 3 produced high values of the serum
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GP and the subsequent clinical follow-up and paraclinical investigations
proved that a rheumatic process existed. The remaining 13 children proved
to be with various non-rheumatic diseases (catarrhs of the upper respiratory
ways, accompanied by arthralgias and vague pains in the limbs, tachy-

Table 3

Mean values of erythrocyle sedimentalion rate and serum glycoproteins (in mg ")
in the first 10 days of the rheumatic process, rheumatism suspects,
chronic fonsillogenic intoxicalion, congenital cardiac disease and control group of heallhy

childern
} Rheumatism 4
[ - ' Chronic
S trol
Serum Suspectful tonsillo- Congen. zcrg::pr of
«lvcoproteins with active without for rheu- genic heart healthy
A rheumocar- heart matism intoxica- diseases children
‘ ditis affections tion H
|
| |

ESR mm/1 h ’ 58,6+12,1| 299+10,2] 203+ 7,4/ 1594 8,1{ 11,7+ 6,2 76+ 4,7
after Panchenko

Orrhosomucoid | 5,9+1,1 42+ 08 39+ 0,5 3,1+ 08 34+ 0,7/ 3,2+ 07
Haptoglobins ’ 2279+ 31,6| 154,4 +22,1| 118,3+21,2 122,8+25,7| 114,7+18,6/ 125,5+30,2

Sialic acid 799+ 94| 527+ 92, 49,1+ 53 50,1+ 62| 44,1+ 7,5/ 499+ 7.4
Hexosamines ‘138,1:{:16,6 122,1+ 84| 101,2+14,8 107,1 +16,4] 783+12,6 74 +16,4

Fucose 1,74+ 1,8 96+ 1,8/ 7,5+ L4 7.0+ 1,5 63+ 1,2 55+ 16

cardia, accelerated ESR etc. The investigation of children with chronic
tonsillogenic intoxication disclosed insignificant variations from the nor-
mal values merely in the carbohydrate components of serum GP (SA, Ha,
Fc). In the children with congenital heart defects the values of the serum
GP proved to be within normal limits. Hence the inference is made that
determination of serum GP may be employed as a valuable diagnostical
criterion in the complex investigation of rheumatic children in the early,
acute phase of the disease.

In Fig. 1, the dynamics of the mean values of ESR and serum GP are
graphically given by days and months in the course of the rheumatic pro-
cess. The highest values of serum GP are observed during the first ten days,
except for Fc where the peak of the dynamic curve is recorded about the
20th day from the commencement of the disease. The serum level of GP
follows the dynamics of ESR. Whilst in ESR the mean values after the 30th
day fall beneath 20 mm after Panchenko, the values of serum GP are main-
tained at a higher level. After the 40—50th day, a slight increase is noted of
the serum GP level, which coincides with the discontinuation of the corti-
costeroid therapy. A similar slight elevation of values of serum GP is mark-
ed also after the fifth month which, in all likelihood, is related to the ces-
sation of the active treatment of rheumatism and the passage to prophy-
lactic measures. These changes are absent in the ESR dynamic or are but
slightly noticeable.

In Figure 2 through a step-like diagram, the percentages of the positive
results of blood serum glycoproteid components are presented in dynamics, na-
melv: a, — acid GP (orrhosomucoid) and haptoglobins (Hp) compared to the

‘1
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positive ESR values. Within 10 days of the onset of the disease, 90% of
the rheumatic children disclosed high values of Hp and 79% — high values
of orrhosomucoid (OM). During the following days, the percentages of the po-
sitive results began to decrease together with those of the ESR with the
most rapid decrease being noted in the Hp values. After 30th day the posi-
tive resulty of Hp were rapidly

reduced below 16%, followed by wm | ESR

those of ESR — 32 0o and OM — 60} Dynamees of the means values of ESR
50 per cent. This dis}s_;)ciaéiénﬁl 40t \

between the values of Hp 20}

and OM is also maintained in Ol ] — e

10 20 3040 50 60 3m 4 Gw 12w >/
the later stages of the develop- mg|om o 5280 Su Gu ou o i

- lynamics of the mean values of OM
ment of the rheumatic process. I
The phenomenon is particulary 4r
clearcut in Figure 3 from which 3

it becomes evident that the nor- N e T
malization of Hp precedes that “9kl#4

5 of The me alyes #
of ESR whilst the values of OM 270} lynamnees of the mean ralves of Ko
are maintained comparatively 7201
high. Along with that, it is our ’g{‘)” T
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0 the u!' g Q¢ \g
more ondulated course as com- Z_g’ ynamiss of PR RS
pared to that of ESR. After the o
40th day a stabilization of the

2 40 YTV Y ey L N P SV .
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. : Mg%
a tendency towards slight in- 7‘30 i Dynames of the mean valyes of la
crease of Hp as well which coin- -/
cides with the discontinuation of -1
i i Within

corticosteroid therapy.

3 L '3 e
Em 12m 12m

50 days the positive results ra- ;0.,_ o 0 70 3040 50 60 Om du Gw bm Tom i
pidly regain their normal values. al 5 Dynarmes of the mean values of Fe
The application of steroid hor- . |

mones and the subsequent inhi- ot

bition of the proliferative chang- P TR SN ST e
es in the tissue lead to consi- 0 2030 40 5060 3u 4 Tu Em 12u>12m

derable restriction of ESR and

safs 4 _ Fig. 1. Dynamics of the mean values of ery-
H(lij Vaé.'atlons' 'Il‘hlglma.ydt.)e (t:(m throcyte sedimentation rate and serum gl\co
sidered as a reliable ndication  oroteins according to days and monts in the
of the successful hormonal treat- course of a rheumatic process.

ment. Not infrequently the

hormonal treatment discontinuation is being manifested by the so-call-
ed reverse phenomenon rechute which may remain merely at biolo-
gical level and will account for the arrest or slight increase of the serum
GP values without pronounced clinical manifestations and without chang-
es in the ESR dynamics. The rapid transitory nature of these changes lends
support to the opinion that a particular case of short-lasting relapse is
concerned and not a recurrence. The tracing up of the Hp and OM dy-
namics produces valuable information about the manifestation of the re-
verse phenomenon.




't

106 [v. Daskalov, F. Atanasova, P. Shipkova 6

The analysis of the positive results of Hp and OM in the first 60 days
from the commencement of the rheumatic process shows that their deter-
mination may be employed as a reliable index for the rheumatic process
activity in the early acuie phase of the disease. The comparatively prompt
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Fig. 2. Dynamics of erythrocyte sedimentation rate, orrhosomu-
coid and haptoglobins by days in the course of the rheumatic
process. The positive results in percentuals are submitted on the

ordinate.

normalization of Hp and ESR under the effect of corticosteroid therapy is
not followed by an equally rapid fall of the OM serum level. Therefore OM
provides more objective indication of the reverse development of the rheu-

matic process in the course of

'zf'”“"”"’ Lemzacdltn — hormonal treatment. In slighter
Amidofen and less comp]é‘icated forms of

. rheumatism, OM values are nor-

% S malised about the 60th day after
) ——ESR the beginning of the attack. In
i _'_.’_:}”l”;""‘;”"b"_c"‘d instances of heavier and protract-
apagroNnt ed course these values are reta-

st o ined at a higher level for a long
™, time and reflect to certain ex-

o tent the fluctuations, characte-
Al 3 ristic for the evolution of the

2 e process. Unlike ESR the serum
5 e OM level is but slightly influenc-

m W X 4w 50 & e dags
Fig. 3. Dynamics of the positive results of

ERS, orrhosomucoid and haptoglobins by days
since the onset of the disease,

ed by the cardio-vascular insuf-
ficiency and represents a reli-
able rheumatic activity index in
cases of cardio-vascular decom-
pensation.

The dynamics of the positive results for Hp and OM are illustrated
monthly in the course of the rheumatic process in Fig. 4. Whereas after the
first month the values of ESR and Hp show a rapid decrease those of OM
are retained at a higher level, making it possible to trace up the course of
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the rheumatic process and its involution over a longer period of time. After
the first month the raised serum level of Hp shows a rapid decrease
to 10% in the second month and below 2% in the children investigated du-
ring the third month; thereafter up to the sixth month and after the sixth

%

100
e FSR
aot \ — —= prrhosomucoid
“:\ —-—-haploglobuns

60+ !

40 -

201

a _normal_values kil

s r I 11? 7 74 Ir  >I0 mont}zs

Fig. 4. Dynamics of the positive results of ESR, orrhosomucoid and
haptoglobins by months in the course of the rheumatic process.

month, the Hp level fluctuates within normal limits. The children invesli-
gated in the post-attack period and in the period free of attacks of the rheu-
matic disease disclosed normal Hp values with insignificant variations.
The parallel dynamics curve of Hp and ESR in the beginning of the rheuma-
tic attack outlines their importance as indices of the acute phase. The dy-
namic changes in the OM level show a tendency for a comparatively con-
{inuous maintainance of high values also in the subsequent stages of the
rheumatic disease. The considerable variations in the OM levels during this
period may be assumed as a serious signal for persisting rheumatic activity.
The analysis of the positive results in the post-attack and free-of-attack
periods of rheumatism demonstrates that the OM values are being influenc-
ed also by some intercurrent infections (catarrhs of the airways, viral in-
rections, tonsillitis, sinuitis etc.) These additional infections inchildren with
rheumatism lead to a rapid transitory increase of the serum level of OM,
which after adequate treatment regains quickly its normal values. In in-
stances of rather persisting elevated OM level in the serum, substantially
exceeding the norm, the possibility should always be considered of recur-
rence of the rheumatic process or else of impending new attack of the di-
sease regardless of the absence of clinical evidence.

In Figure 5 the step-like diagram shows in dynamics the percentages
of the positive results of the serum GP carbohydrate components, namely
sialic acid (SA), hexosamines (Ha) and fucose (Fc) as compared to the posi-
tive ESR values. During the first 10 days from the commencement of the
disease, 88% of the rheumatic children displayed high SA values, 80% —
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high values of Ha and 65% — high values of Fc. During the subsequent
days, the percentages of the positive results began to decrease together with
those of ESR. After the 30th day the positive results of ESR were sharply
lowered whilst those of SA, Ha and Fc were maintained at a comparatively
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Fig. 5. Dynamics of ESR, sialic acid, hexosamines and fucose 'by days in the course of
the rheumatic process. The positive results in percentuals are submitted on the ordinate.

high level which is also retained during the following days in the course
of the rheumatic process. This is evident also in Figure 6 presenting the
dynamics curves of these indices. After the 20th day the ESR values began
to fall rapidly and about the 30th day the dynamical curve of ESR inter-

sects those of the remaining in-

#‘.’LQ“E@‘_‘IL” _________ ~ dices with a tendency towards
Amidofer prompt normalization, preced-

=", ing that of SA, Ha and Fec.

il The analysis of the positive
oy b3k results of SA, Ha, Fc in the
b o "";“’l’c P first 30 dyas from the commence-
. Wit ol ment of the rheumatic process

gl UETITRN shows that they may be used as
indices of the acute phase and

wt i that they follow closely the dy-
NS = namics of ESR with positive

0 f B values percentages being the high-
> R B, est with SA, next ranking Ha

©w 2w w 4 s s e dage. and Fc. These indices assume a
greater clinical importance in the

Fig. 6. Dynamics of the positive results of latter stages of the rheumatic dis-
ESR. sialic acid. hexosamines and fucose by ease when their values substan-
days since the onset ol the disease. tiallv exceed those of ESR and
make possible the follow up of

the evolution of the disease for a longer time. Similarly to alpha-1 acid
GP (orrhosomucoid) the dynamics of these indices is determined up to a
great extent by the nature and severity of the process and is less influenc-
ed by the antirheumatic treatment and cardio-vascular insifficiency. The
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substantial deviations in the values of SA, Ha and particulary Fc indicate
heavy impairment of the GP metabolism and afford valuable information
about the activity of the rheumatic process in the latter stages of its de-
velopment., In rheumocarditis, running a severe course with chronic insuffi-
f

‘/.
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ar ~ —x—xhexasamines
sot
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20F
0

4 : ; ' mormal valves
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Fig. 7. Dynamics of the positive results of ESR, sialic acid, hexosa-
mines and fucose by months in the course of the rheumatic process.

ciency of circulation and early mitral vitium, the normalization of these
indices takes place after a prolonged period of time.

Figure 7 shows the dynamics of the positive results of SA, Ha and Fc by
months in the course of the rheumatic process. Whereas after the first month
the ESR values are quickly lowered, thoseof the remaining indices are main-
tained at a higher level for a long time which is a further proof of the advan-
tages of these indices making possible a complete control of the rheumatic
disease evolution in the late stages of its development when there is a con-
siderable lack of symptoms in the clinical and paraclinical pictures. After
ESR and SA, Fc and Ha are among the last to show a tendency towards nor-
malization. The persisting of moderately abnormal indices during the post-
attack period reflects the rheumatic evolution which, in terms of duration
by far exceeds the period of pronounced clinical manifestation. The analy-
sis of the positive results in the post-attack period and in the period free-
of-attacks of the rheumatism shows that as in the case of orrhosomucoid, SA
values are being influenced by some additional infections in the children
affected with rheumatism (catarrhs of the respiratory ways, viral infections,
tonsillitis, sinuitis etc.), accounting for a transitory (quickly subsiding) in-
crease of the serum level of SA. The continuously maintained higher level
of SA associated to variations in Ha and Fc values is considered as warn-
ing signal for recurrence of the rheumatic process or as the beginning of a
new attack of the disease.

In conclusion it might be stated that the complex investigation of se-
rum GP at the beginning of the rheumatic attack with a clearly outlined
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clinical and paraclinical picture has a more or less corroborative character.
The rheumatic attacks running a heavier course are distinguished by the
considerable variations in the serum level of Gp and by their greatly de-
layed tendency towards normalization in spite of the applied hormonal treat-
ment. Of greater clinical importance is also the dynamic tracing of serum
GP in the later stages of the rheumatic process development when the cli-
nical phenomena are abated while ESR and the remaining paraclinical
indices show a tendency towards normalization.

Inferences

1. In the complex investigation of rheumatic children, the serum GP
determination may be used as a valuable diagnostical criterion in the early
acute phase of the disease.

2. The serum level of GP follows closely the ESR dynamics in the first
30 days after the beginning of the disease. The Hp normalization usually
precedes that of ESR, whilst the rest of the glycoproteid fractions after the
30th day are maintained at a higher level than that of ESR and for a long
period, with Ha and Fc being the last to show tendencies towards norma-
lization. This emphasizes the advantages of serum GP as indices for rheum-
atic activity assessment in the course of the rheumatic process.

3. During the various stages of the disease, the separate glycoproteid
fractions have different relative values. In the most acute phase along with
ESR. utmost importance is attributed also to the changes in the serum level
of Hp, OM and SA. In the latter stages of development with the passing
from predominantly exudative to proliferative tissue changes, along with
OM and SA, the determination of Ha and Fc assumes special importance.

4. The d)namlc follow-up of the GP serum level and more particulary
that of OM and Hp gives valuable information concerning the effect of the
treatment carried out and the appearance of the reverse, phenomenon fol-
lowing discontinuation of corticosteroid therapy, drawing attention to the
appearance of a new deterioration or intensification of the rheumatic
disease.

5. Unlike ESR, the serum GP reflects more truly the reverse development
of the rheumatic process during the hormonal treatment also in cases with
cardio-vascular decompensation. In a more severe and protracted course of
the disease, the serum GP values are maintained rather high for a long time,
revealing wave-like fluctuations and reflecting more fully the multifor-
mity of the evolution of the rheumatic fever.

6. The approach in cases with delayed normalization of the serum GP
imposes careful consideration, prolonged complex treatment and systematic
prophylaxis of rheumatic children.

7. The dynamic tracing of serum GP provides valuable information
concerning the activity of the process not only in the active phase of the
disease, but also in the post-attack and free-of-attack periods when the cli-
nical and paraclimical pictures lack symptoms, thereby focusing our
attention towards the appearance of eventual recurrence or secondary
attacks of the rheumatic fever.
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8. Taking into consideration all the paraclinical possibilities of serum

GP, their investigation and dynamic follow-up should be integrated in the
complex of laboratory methods for early diagnosis and a complete control
of the rh'eumatic fever evolution.
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0 CbIBOPOTOYHbLIX FJNHOKOMNPOTEUHAX NMPH PEBMATH3ME
vV DAETEA

le. Hackaaos, ®. Amanacosa, IT. lllunkosa

PE3IOME

ABTOpPLL iICCAA0BAJII CHIBOPOTOUHLIE FJAOKONPOTEHHLl (OPOCOMYKOHA, ranToraoGiiib,
CHAJI0OBasl KHCJOTA, rekcosawiinnl M ppykrosa) y 181 pe6enka B Bospacrte ot 3 no 14 aer.
U3 Kotophix 132 peGenka ¢ pesmaTHyecKum 3aGoseBaHueMm, 16 — coMuuTe/lbHLIX HA pes-
MaTHaMm, 18 — c XponHueckHil TOH3HJIOreHHONl NHTOKCHKauueii it 15 — BPOMKAGHHbIMI
cepaeunbiMit nopokami. B Teuenne Toro-ke nepnoaa nccaegosano i 110 3a0poBeiX gerei
COOTBETCTBYIOUIEr0 BO3pacTa — KaK KoNTpoabnas rpynna. Hccaenosanns npocieikens
AMHAMHYECKH, KaK B TeueHie akTHBHOI (a3bl, Tak I BO Bpems NOCJENPHCTYNHOro It Bie-
NPUCTYNMHOrO nepnoaoB pesmaTuama. [losyuennvie peaysabratnl 06paGoTalibl CTATICTH-
UECKH 11 HAJIIOCTPOBAHBI 3 TabauuaMH W 7 pHCYHKaAMN.

B 3axkaioyeHuit aBTOpLl NOANEPKHHBAIOT AHArHOCTHUYECKOE 3HAYENNE (OBLIEHHBIX Chi-
BOPOTOUHBIX I'NIIOKOMPOTEHHOB H HX KAIHMUYECKOe 3HAUeHHe KAk LeHHbIX nokasareneil pes-
MATHYECKOIl aKTHBHOCTH He TOJIbKO BO Bpemsi ocTpoii a3, a # Ha 6osiee NO3AHHX 3Tanax
PA3BHTHA PeBMATHUECKOro MPOUECcd, KOraa KJANHHWKA H NapakJaliHka oyelb GefHBl CHMNTO-
mamit. TIpocsexnBanue B ANHAMHKE ChIBOPOTOYHOrO YPOBHS TJIIOKONPOTEHHOB OTpPamkaer
Gonee peanbHO 06GpaGOTHOE Pa3BHTHE PEBMATHNECKOrO Mpoleca BO BPemsl JIEYEHHS rop-
MOHaMH, B CAy4YafAX C CeplevyHO-COCYIHCTOIl HENO0CTATOYHOCTbIO, NPH GoJee THKENOM M
3aTAKEJIOM TeueHuH 3a60neBalHsi M 1a€T BO3IMOKHOCTbL NPOH3BOANTH NOJHBINT KOHTPOAH
1aa 3BOJIIOWIE]T peBMaTHUYECKOIT GOJIe3Hil.



