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Ðîáîòó âèêîíàíî ó Õàðê³âñüêîìó íàö³îíàëüíîìó 
ìåäè÷íîìó óí³âåðñèòåò³ â ðàìêàõ çàãàëüíî¿ ïðîãðà-
ìè «Ìåäèêî-á³îëîã³÷íà àäàïòàö³ÿ ä³òåé ³ç ñîìàòè÷-
íîþ ïàòîëîã³ºþ â ñó÷àñíèõ óìîâàõ», ¹ äåðæàâíî¿ 
ðåºñòðàö³¿ 0111U001400. 

Âñòóï. Îñòàíí³ì ÷àñîì àëåðã³éí³ çàõâîðþâàííÿ 
ïîñ³äàþòü ïåðøå ì³ñöå ñåðåä óñ³õ íå³íôåêö³éíèõ çà-
õâîðþâàíü äèòÿ÷îãî â³êó [1-3]. Âàæëèâ³ñòü âèð³øåííÿ 
ïðîáëåìè áðîíõ³àëüíî¿ àñòìè (ÁÀ) îáóìîâëåíà 
ðàíí³ì äåáþòîì, òÿæêèì ðåöèäèâóþ÷èì ïåðåá³ãîì, 
õðîí³çàö³ºþ ïðîöåñó, ùî ïðèçâîäèòü äî çíèæåííÿ 
ñîö³àëüíî¿ àäàïòàö³¿ òà ðàííüî¿ ³íâàë³äèçàö³¿ ä³òåé. 

Ó íàÿâí³é ë³òåðàòóð³ âêðàé îáìåæåí³ äàí³ ùîäî 
âèâ÷åííÿ âçàºìîçâ’ÿçêó ì³æ á³îõ³ì³÷íèìè ïîêàçíè-
êàìè á³ëêîâîãî îáì³íó ó ä³òåé ç ÁÀ ó ð³çí³ ïåð³îäè 

ìåòà áî ë³çìó â îðãàí³çì³ õâîðî¿ äèòèíè çà ñòóïåíåì 
âçàºìîçâ’ÿçêó îñíîâíèõ ïîêàçíèê³â [4]. 

Ó ðîáîò³ âèêîðèñòîâóâàëè íåïàðàìåòðè÷íèé 
êîåô³ö³ºíò êîðåëÿö³¿ Ñï³ðìåíà, ùî îáóìîâëåíî òèì, 
ùî íå çàâæäè çàêîí ðîçïîä³ëåííÿ çì³ííèõ â³äïîâ³äàº 
â³äïîâ³äíîìó íîðìàëüíîìó çàêîíó – êðèòåð³é 
Øàï³ðî-Ó³ëêà [5], à ê³ëüê³ñòü ñïîñòåðåæåíü â äåÿêèõ 
âèïàäêàõ ìåíø 30. Ïðèíÿòòÿ çíà÷óùîñò³ êîåô³ö³ºíòà 
êîðåëÿö³¿ Ñï³ðìåíà ïðîõîäèëî ïðè ð³âí³ ð < 0,05. 

Òàêèì ÷èíîì, ìåòîä êîðåëÿö³éíî¿ àäàïòîìåòð³¿ 
áóâ âèêîðèñòàíèé äëÿ âèçíà÷åííÿ çàëåæíîñòåé ì³æ 
ïîêàçíèêàìè, ÿê³ õàðàêòåðèçóþòü îáì³í á³ëê³â (çà-
ãàëüíèé á³ëîê, ãëîáóë³íîâ³ ôðàêö³¿, êðåàòèí³í òà ñå-
÷îâà êèñëîòà) ó ä³òåé, õâîðèõ íà ÁÀ ó ãîñòðèé ïåð³îä 
òà ïåð³îä êë³í³÷íî¿ ðåì³ñ³¿. 

 © Øìóë³÷ Î. Â. 
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Õàðê³âñüêèé íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò (ì. Õàðê³â)

Òàáëèöÿ 1

Ðàíãîâ³ êîðåëÿö³¿ Ñï³ðìåíà ïîêàçíèê³â á³ëêîâîãî îáì³íó ó 

ä³òåé, õâîðèõ íà áðîíõ³àëüíó àñòìó, ãîñòðèé ïåð³îä

Çì³íí³
Çàãàëüíèé 

á³ëîê
ãëîáóë³íè êðåà-

òèí³í
ñå÷îâà 

êèñëîòàα1 α 2 β γ
çàãàëüíèé 
á³ëîê 1,000 -0,237 0,002 0,043 0,345 0,173 0,309

α
 1

-ãëîáóë³íè -0,237 1,000 0,743* 0,225 0,275 -0,221 -0,103
α

 2
-ãëîáóë³íè 0,002 0,743* 1,000 0,525* 0,308 -0,227 0,191

β ãëîáóë³íè 0,043 0,225 0,525* 1,000 0,350 -0,240 0,156
γ ãëîáóë³íè 0,345 0,275 0,308 0,350 1,000 -0,021 0,285
êðåàòèí³í 0,173 -0,221 -0,227 -0,240 -0,021 1,000 -0,245
ñå÷îâà 
êèñëîòà 0,309 -0,103 0,191 0,156 0,285 -0,245 1,000

Ïðèì³òêà: * – â³äì³÷åí³ êîðåëÿö³¿ çíà÷óù³ íà ð³âí³ ð < 0,05. 

çàõâîðþâàííÿ çà äîïîìîãîþ ìà-
òåìàòè÷íîãî ìîäåëþâàííÿ, ùî 
ñïîíóêàº ïðîâåñòè äîñë³äæåííÿ 
ó öüîìó íàïðÿìêó. 

Ìåòà äîñë³äæåííÿ. Ïðîâå-
ñòè îö³íêó âçàºìî çâ’ÿçêó îñíîâ-
íèõ ïîêàçíèê³â á³ëêîâîãî îáì³íó 
ó ä³òåé, õâîðèõ íà áðîíõ³àëüíó 
àñòìó ó ãîñòðèé ïåð³îä òà ïåð³îä 
êë³í³÷íî¿ ðåì³ñ³¿ çà äîïîìîãîþ 
êîðåëÿö³éíî¿ àäàïòîìåòð³¿. 

Îá’ºêò ³ ìåòîäè äîñë³-
äæåííÿ. Ðîáîòó ïðîâåäåíî íà 
áàç³ ³ìóíîëîã³÷íîãî â³ää³ëåííÿ 
ÎÄÊË ¹ 1 ì. Õàðê³â. Áóëî îá-
ñòåæåíî 122 äèòèíè, õâîðèõ íà 
ÁÀ â ãîñòðèé ïåð³îä òà ïåð³îä 
êë³í³÷íî¿ ðåì³ñ³¿ òà 29 ïðàêòè÷íî 
çäîðîâèõ ä³òåé, â³ê ÿêèõ êîëèâàâ-
ñÿ ó ìåæàõ â³ä 3 äî 18 ðîê³â. 

Âèâ÷àëè âçàºìîçâ’ÿçîê ì³æ 
îñíîâíèìè ïîêàçíèêàìè á³ëêî-
âîãî îáì³íó ï³ñëÿ âèçíà÷åí-
íÿ âì³ñòó çàãàëüíîãî á³ëêó, α

1
-, 

α
2
-, β-, γ- ãëîáóë³í³â, êðåàòèí³íó, 

ñå÷îâî¿ êèñëîòè ó êðîâ³ ïðàê-
òè÷íî çäîðîâèõ ä³òåé òà ä³òåé, 
õâîðèõ íà ÁÀ çà äîïîìîãîþ ìå-
òîäó ìàòåìàòè÷íîãî ìîäåëþ-
âàííÿ. Îäíèì ç òàêèõ º ìåòîä 
êîðåëÿö³éíî¿ àäàïòîìåòð³¿, 
ÿêèé äîçâîëÿº îö³íèòè çì³íè 

Òàáëèöÿ 2

Ðàíãîâ³ êîðåëÿö³¿ Ñï³ðìåíà ïîêàçíèê³â á³ëêîâîãî îáì³íó ó 
ä³òåé, õâîðèõ íà áðîíõ³àëüíó àñòìó, ïåð³îä ðåì³ñ³¿

Çì³íí³
çàãàëüíèé 

á³ëîê
ãëîáóë³íè êðåà-

òèí³í
ñå÷îâà 

êèñëîòàα 1 α 2 β γ
çàãàëüíèé 
á³ëîê 1,000 -0,055 0,075 0,147 0,165 0,028 -0,543*

α
 1

-ãëîáóë³íè -0,055 1,000 0,699* 0,060 0,410* -0,137 -0,002
α 2-ãëîáóë³íè 0,075 0,699* 1,000 0,042 0,250 -0,102 0,171
β ãëîáóë³íè 0,147 0,060 0,042 1,000 0,360 -0,169 -0,198

γ ãëîáóë³íè 0,165 0,410* 0,250 0,360 1,000 0,006 -0,083

êðåàòèí³í 0,028 -0,137 -0,102 -0,169 0,006 1,000 0,126
ñå÷îâà 
êèñëîòà

-0,543* -0,002 0,171 -0,198 -0,083 0,126 1,000

Ïðèì³òêà: * – â³äì³÷åí³ êîðåëÿö³¿ çíà÷óù³ íà ð³âí³ ð < 0,05. 
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Ðåçóëüòàòè äîñë³äæåíü òà 
¿õ îáãîâîðåííÿ. Àíàë³ç ïàð íî¿ 
êîðåëÿö³¿ ïðîâåäåíî äëÿ âñ³õ çì³ííèõ 
ïîêàçíèê³â. Âèçíà÷àëè ê³ëüê³ñòü 
äîñòîâ³ðíèõ êîðåëÿö³éíèõ çâ’ÿçê³â 
ó çàãàëüí³é ê³ëüêîñò³ ðîçãëÿíóòèõ 
êîåô³ö³ºíò³â êîðåëÿö³¿ òà ñòóïåíü 
âèðàçíîñò³ öèõ çâ’ÿçê³â. Ñòóïåíü 
çâ’ÿçêó ïàðàìåòð³â âèçíà÷àëè çà äî-
ïîìîãîþ âàãè êîðåëÿö³éíîãî ãðàôà 
(G), ÿêèé ðîçðàõîâóâàëè ÿê ñóìó 
â³äïîâ³äíèõ ìîäóë³â êîåô³ö³ºíò³â 
ïàðíî¿ êîðåëÿö³¿. Ïðîâîäèëè îö³í êó 
ñòóïåíþ âçàºìîçâ’ÿçêó ì³æ ïàðàìå-
òðàìè ïîêàçíèê³â á³ëêîâîãî îáì³íó ó 
ä³òåé, õâîðèõ íà ÁÀ ó ãîñòðèé ïåð³îä 
çàõâîðþâàííÿ (òàáë. 1). 

Ñïîñòåð³ãàëè âçàºìîçâ’ÿçîê ì³æ 
α

1
- òà α

2
- ãëîáóë³íàìè, β- òà α

2
- ãëî-

áóë³íàìè. Íàéá³ëüø ñóòòºâ³ çì³íè 
ó êîåô³ö³ºíòàõ êîðåëÿö³¿ Ñï³ðìåíà 
âèçíà÷åí³ ó âçàºìîçâ’ÿçêó ì³æ α

1
- òà 

α
2 

– ãëîáóë³íàìè (ðèñ. 1). 
Ó ãðóï³ ä³òåé, õâîðèõ íà 

ÁÀ, ó ïåð³îä ðåì³ñ³¿ âèçíà÷è-
ëè âçàºìîçâ’ÿçîê ì³æ ïîêàçíè-
êàìè á³ëêîâîãî îáì³íó – α1-, α2- 
ãëîáóë³íàìè, ñå÷îâîþ êèñëîòîþ òà 
çàãàëüíèì á³ëêîì. Ñïîñòåð³ãàëè 
âçàºìîçâ’ÿçîê ì³æ α

1
- òà γ – 

ãëîáóë³íàìè (òàáë. 2, ðèñ. 2). 
Ïðè ðîçðàõóíêó âåëè÷èíè êîðå-

ëÿö³éíîãî ãðàôó âèçíà÷åíî, ùî 
á³ëüø çíà÷óù³ ïîêàçíèêè á³ëêîâîãî 
îáì³íó (G = 1,65). Ñïîñòåð³ãàºòüñÿ 
á³ëüø ñóòòºâ³ çì³íè â îáì³í³ á³ëê³â ó 
ïåð³îä êë³í³÷íî¿ ðåì³ñ³¿ ó ïîð³âíÿíí³ 
ç ãîñòðèì ïåð³îäîì (òàáë. 2, 
ðèñ. 2). 

Âèñíîâêè. Òàêèì ÷èíîì, ó 
ä³òåé, õâîðèõ íà áðîíõ³àëüíó àñò-
ìó âèÿâëåíî îñîáëèâîñò³ ïðî-
ò³êàííÿ á³ëêîâîãî îáì³íó, ùî 
ñóïðî âîäæóºòüñÿ çì³íàìè òàêèõ 
ïîêàçíèê³â, ÿê çàãàëüíèé á³ëîê, 
ãëîáóë³íîâ³ ôðàêö³¿, êðåàòèí³í, 
ñå÷îâà êèñëîòà. Âèÿâëåí³ ó äàíî-
ìó äîñë³äæåíí³ çì³íè º ïàòîãå-
íåòè÷íî îáãðóíòîâàí³. Âàæëèâî 
óðàõîâóâàòè îñíîâí³ êðèòåð³àëüí³ 
ïîêàçíèêè á³ëêîâîãî îáì³íó ó 
ä³àãíîñòèö³, ïðîô³ëàêòèö³ òà ë³êó-
âàíí³ áðîíõ³àëüíî¿ àñòìè. 

Ïåðñïåêòèâè ïîäàëüøèõ 
äîñë³ äæåíü. Íà íàñòóïíîìó åòàï³ 
äîñë³äæåíü ïëàíóºòüñÿ ïðîâåñòè 
îö³íêó îñíîâíèõ ïîêàçíèê³â âó-
ãëåâîäíîãî òà ë³ï³äíîãî îáì³í³â 
ó ä³òåé, õâîðèõ íà áðîíõ³àëüíó 
àñòìó çà äîïîìîãîþ êîðåëÿö³éíî¿ 
àäàïòîìåòð³¿. 

Ðèñ. 1. Êîåô³ö³ºíòè ïàðíî¿ íåïàðàìåòðè÷íî¿ êîðåëÿö³¿ ïîêàçíèê³â á³ëêî-

âîãî îáì³íó ó ä³òåé, õâîðèõ íà áðîíõ³àëüíó àñòìó, ãîñòðèé ïåð³îä. 

Ðèñ. 2. Êîåô³ö³ºíòè ïàðíî¿ íåïàðàìåòðè÷íî¿ êîðåëÿö³¿ ïîêàçíèê³â á³ë-

êîâîãî îáì³íó ó ä³òåé, õâîðèõ íà áðîíõ³àëüíó àñòìó, ïåð³îä ðåì³ñ³¿. 
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êîðåëÿö³¿ Ñï³ðìåíà âèçíà÷åí³ ó âçàºìîçâ’ÿçêó ì³æ α

1
- òà α

2 
– ãëîáóë³íàìè. Ó ïåð³îä ðåì³ñ³¿ – âçàºìîçâ’ÿçîê 

ì³æ α
1
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íà: îáùåãî áåëêà, ãëîáóëèíîâûõ ôðàêöèé, êðåàòèíèíà, ìî÷åâîé êèñëîòû ó äåòåé ñ áðîíõèàëüíîé àñòìîé 
â îñòðûé ïåðèîä è ïåðèîä êëèíè÷åñêîé ðåìèññèè. Â îñòðûé ïåðèîä çàáîëåâàíèÿ íàèáîëüøèå èçìåíåíèÿ 
êîýôôèöèåíòîâ êîðåëëÿöèè Ñïèðìåíà îïðåäåëåíû ïðè âçàèìîñâÿçè ìåæäó α

1
- è α

2 
– ãëîáóëèíàìè. Â ïåðè-

îä ðåìèññèè âûÿâëåíà âçàèìîñâÿçü ìåæäó α
1
- è γ – ãëîáóëèíàìè. Ó áîëüíûõ ñ áðîíõèàëüíîé àñòìîé âûÿâ-

ëåíî îñîáåííîñòè ïðîòåêàíèÿ áåëêîâîãî îáìåíà, ÷òî ñîïðîâîæäàåòñÿ èçìåíåíèÿìè òàêèõ ïîêàçàòåëåé êàê 
îáùèé áåëîê, ãëîáóëèíîâûõ ôðàêöèé, êðåàòèíèíà, ìî÷åâîé êèñëîòû. 

Êëþ÷åâûå ñëîâà: áðîíõèàëüíàÿ àñòìà, áåëêîâûé îáìåí, êîðåëëÿöèîííàÿ àäàïòîìåòðèÿ. 
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Evaluation of Protein Metabolism in Children with Bronchial Asthma using Correlation Adaptometry
Shmulich O. V. 
Abstract. The investigation was carried out at Kharkiv National Medical University in the framework of the 

general program “Medical and biological adaptation of children with somatic pathology in modern conditions” (SR 
number is 0111U001400). 

Recently allergic diseases have occupied the first place among all infectious diseases of childhood. The 
importance of solving the problem of bronchial asthma (BA) is due to early debut, severe recurrent course, 
chronization of the process that leads to reduced social adaptation and early disability of children. 

In the available literature, data about the study of the relationship between biochemical indices of protein 
metabolism in children with BA in different periods of the disease by means of mathematical modeling are limited 
that encourages to conduct research in this field. 

The aim of the study was to evaluate the relationship between the main indices of protein metabolism in children 
with BA in the acute phase and during clinical remission, using correlation adaptometry. 

The investigation was performed on the basis of the Immunological Department of RCCH ¹ 1, Kharkiv. On 
hundred twenty two children, who suffered from BA in the acute phase and during clinical remission and twenty nine 
practically healthy children, whose age ranged between 3 and 18 years, were examined. 

The relationship between the main indices of protein metabolism was studied by the method of mathematical 
modeling after the determination of total protein, α1-, α2-, β-, γ- globulins, creatinine and uric acid in the blood of 
practically healthy children and children with BA. One of such methods is the correlation adaptometry that allows 
us to evaluate changes in metabolism in the organism of a sick child by the degree of correlation of key indices. 
The method of correlation adaptometry was used to determine relationships between parameters that characterize 
protein metabolism in children with BA in the acute phase and during clinical remission. 
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The nonparametric Spearman correlation coefficient was used in the investigation due to the fact that the ran-
dom variable distribution law did not always correspond to the variable distribution normal law – the criterion Shap-
iro-Wilk, and the number of observations in some cases was less than 30. Acceptance of the significance of Spear-
man correlation coefficient was conducted at the level of p < 0.05. 

The degree of correlation between parameters of protein metabolism indices in children with bronchial asthma 
in the acute phase of the disease was evaluated. The correlations between α

1
- and α

2
- globulins, β- and α

2
- and 

globulins were observed. The most significant changes in the Spearman correlation coefficient were found in the 
relationship between α

1
- and α

2
- globulins. 

The relationship between indices of protein metabolism – α1-, α2- globulins, uric acid and total protein was deter-
mined in the group of children with BA in the period of remission. The correlation between α1- and γ – globulins was 
found. It was determined while calculating the ranges of correlation graph that indices of protein metabolism were 
more meaningful (G = 1.65). More significant changes were observed in the metabolism of proteins in the period of 
clinical remission compared to the acute phase. 

Thus, features of protein metabolism that are accompanied by changes in indices such as total protein, globulin 
fractions, creatinine and uric acid are found in children with BA. Observed in the investigation changes are pathoge-
netically substantiated. It is important to consider the main criteria indices of protein metabolism in the diagnosis, 
prevention and treatment of bronchial asthma. 

Keywords: bronchial asthma, protein metabolism, correlation adaptometry. 
Ðåöåíçåíò – ïðîô. Ïîõèëüêî Â. ². 
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