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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
A comparative analysis of clinical and laboratory parameters 

was carried out in 49 children. The patients were divided into 
3 groups depending on the type of insulin they received. Group 
1 included 20 children who used Insulin human (Insulatard), 
group 2 included 15 children using insulin Glargine, and 
group 3 included 14 children using insulin Detemir. All 
children using Detemir and Glargine used short acting insulin 
Aspart. Those using Insulin human (Insulatard) used Human 
insulin (rDNA, Actrapid) in addition. In all children, blood 
glucose, glycohemoglobin and cholesterol were determined by 
laboratory methods. Statistical calculations were carried out 
using a statistical package at a confidence level of p＜0.05. A 
significant difference was found between the mean values of 
glycohemoglobin and glucose of Glargine users and patients 
with using Insulin human (Insulatard) (p≺0.05). These 
indicators were lower in Glargine users. There is a positive 
correlation between doses of Regular insulin and Insulin human 
(Insulatard) with body weight and height. There is a positive 
correlation between dose of Detemir and body mass. However, 
no such relationship between Glargine, body mass and height 
was recorded. It was a negative correlation between its dose 
Glargine with glycohemoglobin and also between glucose and 
cholesterol using Glargine.

Key words. Diabetes type 1, insulin preparations, children.
Introduction.

At the end of the last century, insulins of animal origin were 
replaced by new types of insulins. The insulins used at that time 
were slowly absorbed under the skin and delayed postprandial 
glucose levels, and the risk of hypoglycemia 3-4 hours after 
injection was high [1,2]. Long-acting insulin (Insulin human-
Insulatard) did not remain at the same level throughout the 
day and did not have the desired therapeutic effect. Insulatard 
is prepared in the form of a medium-acting insulin suspension. 
Therefore, the duration of action of the drug will be determined 
on the absorption characteristics of insulin isophane and 
evaluated on other factors such as insulin dose, injection route, 
injection site, etc. [3]. Insulin analogs are modified forms of 
the human insulin molecule, produced by modern genetic 
engineering methods, which retain the activity of insulin and 
change its pharmacokinetic properties. The sharp variability 
of preparations did not allow obtaining the desired results. 
Given the difficulty in regulating glucose levels in children and 
adolescents with diabetes, the use of new insulin analogs opens 
up new opportunities for patients [4]. New short-acting insulin 
analogs include Lispro, Aspart, Glulisine. These insulins are the 
same as human insulin, the only difference is that the amino 
acids lysine and proline are shifted in positions B29, B28, or 
the proline at position 28 of the insulin molecule is replaced 
by aspartic acid. Such displacement of amino acids does not 

change the biological activity of insulin, on the contrary, it 
accelerates its absorption under the skin. Glulisine differs from 
other short-acting insulins in that in this insulin, asparagine 
has been replaced by lysine in the B3 position, and lysine has 
been replaced by glutamine in the B29 position, and no zinc 
has been added to the insulin. After subcutaneous injection, 
these insulins are quickly absorbed, quickly reduce postprandial 
hyperglycemia, and have a short duration of action. Unlike 
Human insulin, the absorption and effect of these insulins is 2 
times higher, and they act for 3-4 hours. Several studies have 
shown that the level of postprandial hyperglycemia is lower and 
glycohemoglobin levels are improved during the use of insulin 
analogs [5]. Another advantage of these insulins is that they 
do not cause nocturnal hypoglycemia [6]. Insulin analogues 
without basal peak are also available. These include Glargine 
and Detemir. Insulin Glargine differs from the structure of 
human insulin by 3 amino acids: the presence of asparagine 
instead of glycine at the A21 position and the combination of 
two arginine amino acids at the B31, B32 positions at the end of 
the B chain. These compounds are responsible for shifting the 
pH of molecule from 5.4 to 7.0, allowing for gradual absorption 
through the skin [7]. The molecular structure of insulin Detemir 
differs from human insulin by the absence of threonine in 
position B30 and the addition of 14 hydrogen atoms (C14) to 
lysine in position B29. After this change, the side chain of each 
Detemir molecule combines with albumin and is gradually 
absorbed into the blood. This insulin is injected twice a day 
[8]. Studies on the use of insulin analogs in children have been 
conducted in a number of countries [5,9]. At the same time, we 
also conducted such a study.
Materials and methods.

The aim of the study was to compare the clinical and laboratory 
parameters of 49 children receiving different types of insulin. 
Patients were divided into 3 groups according to the type of 
insulin they received. Group 1 included 20 children who used 
Insulin human (Insulatard), group 2 included 15 children who 
injected insulin Glargine, and group 3 included 14 children who 
injected insulin Detemir. They received Detemir and Glargine 
2 times and Aspart 3 times per day.  Users of Lispro, Glulisine, 
and Human insulin (rDNA) were excluded, only group 1 used 
Human insulin (rDNA, Actrapid)/ Patients with accompanying 
endocrine and other chronic diseases were not included in this 
study. All children using Detemir and Glargine used insulin 
Aspart. Those using Insulin human (Insulatard) used Human 
insulin (rDNA, Actrapid)  in addition. In all children, blood 
glucose, glycohemoglobin and cholesterol were determined by 
a laboratory method. Glycohemoglobin was determined after 
3 months of long-term treatment. The Fine care TM HbA1c 
rapid quantitative test is a fluorescence immunoassay used with 
Finecare TM FIA system (Wondfu, China) for quantitative 
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determination of hemglobin A1c in patients. Cholesterol and 
blood glucose were determined on fasting in the morning using 
Ortho Clinical Vitros 350 Chemistry analyzer (Johnson & 
Johnson company, USA).  

Statistical analysis was performed using the Statistica 14.0 
software system (StatSoft Polska Sp. z o.o.) and a p-value < 
0.05 was considered statistically significant.
Results and discussion.

Average parameters of children using studied insulins: 
Table 1 shows average values of glycohemoglobin, Aspart, 
Human insulin (rDNA, Actrapid), glucose, cholesterol, body 
weight, height, duration of illness, HbA1c and age.

Table 1. Indicators of children using different types of insulins.

Parameters
Insulin human 
(Insulatard)
(n=20)

Detemir
(n=14)

Glargine
(n=15)

Body weight, kg 36.6±9.56 91.0±57.98 41.6±13.39
Height, cm 145.7±15.78 81.0±58.99 150.1±18.64
Glucose, mg/dl 251.7±77.48 220.7±98.31 203.4±79.05
HbA1c, % 10.8±2.07 9.7±2.53 9.1±2.18
Age, year 12.4±3.44 11.7±4.13 11.8±3.65
Duration  of illness, 
years 3.46±1.40 4.4±3.53 4.3±3.79

Cholesterol,  mg/dl  147.2±27.80 154.2±16.59
Human insulin 
(rDNA, Actrapid), 
dose

21.5±9.09

Aspart,  dose 24.6±9.18 19.7±9.62

Table 2. Correlations between parameters of children using insulin 
human (Insulatard) and Human insulin (rDNA, Actrapid).

Parameters 
(n=20)

Insulin 
human 
(Insulatard).
dose

p

Human 
insulin 
(rDNA. 
Actrapid). 
dose

p

Body weight. kg r=0.82 p<0.05 r=0.78 p<0.05
Height. cm r=0.88 p<0.05 r=0.80 p<0.05
Glucose. mg/dl r=-0.27 p>0.05 r=-0.29 p>0.05
HbA1c. % r=0.32 p>0.05 r=0.49 p<0.05
Age. year r=0.88 p<0.05 r=0.81 p<0.05
Human insulin 
(rDNA. 
Actrapid). dosa

r=0.89 p<0.05

Discussion.
Characterization of children using Insulin human 

(Insulatard) and Human insulin (rDNA, Actrapid): 
Analysis of laboratory parameters of children using Insulin 
human (Insulatard) and Human insulin (rDNA, Actrapid)  is 
shown below in Table 2. As we can see from table 2, there 
was a positive correlation between Insulin human (Insulatard), 
Human insulin (rDNA, Actrapid) and body weight (r=0.82; 
p＜0.05; r=0.78; p＜0.05), height (r=0.88; p＜0.05; r=0.80; 
p＜0.05) and age (r =0.88; p＜0.05; r=0.81; p＜0.05). Another 
interesting correlation is the positive relationship between the 

dose of Human insulin (rDNA, Actrapid) and glycohemoglobin 
(r=0.49; p＜0.05). No correlation was recorded with glucose. 
There is also a positive correlation between the dose of Human 
insulin (rDNA, Actrapid) and the dose of Insulin human 
(Insulatard) (r=0.89; p＜0.05).

Table 3. Correlations between parameters of children using Glargine.

Parameters
(n=15)

Glargine 
dose p Aspart.

dose
p Choles-

terol.
mg/dL

p

Body 
weight. kg r=0.75 p>0.05 r=0.19 p>0.05

Height. cm r=0.77 p>0.05 r=-0.25 p>0.05
HbA1c. % r=0.53 p>0.05 r=0.71 p>0.05 r=-0.98 p<0.05
Glucose. 
mg/dl r=0.82 p>0.05 r=0.38 p>0.05 r=-0.97 p<0.05

Age. year r=0.94 p>0.05 r=-0.39 p>0.05

Characterization of children using Glargine: An analysis 
of the parameters of children using Glargine is given in table 
3. As we can see from Table 3, there were no correlations 
between Glargine and Aspart insulins and body weight, 
height, blood glucose, and glycohemoglobin. In contrast to 
other basal insulins, there was a negative correlation between 
glycohemoglobin (r=-0.98; p＜0.05), glucose and cholesterol 
(r=-0.97; p＜0.05) in children using Glargine.
Characterization of children using Detemir:

Those who use Detemir are analyzed in table 4. As we can see 
from table 4, there was a correlation between dose of Detemir 
and body weight (r=0.72; p＜0.05). No such relationship was 
recorded with height, age, glucose, glycohemoglobin. Aspart 
has a positive relationship only with age (r=0.69; p＜0.05) and 
dose of  Detemir (r=0.91; p＜0.05).

Table 4. Correlation relations between parameters of children using 
Detemir.
Parameters
(n=14)

Detemir.
dose p Aspart.

dose
p

Body weight. kg r=0.72 p<0.05 r=0.62 p>0.05
Height. cm r=-0.47 p<0.05 r=-0.19 p>0.05
Glucose. mg/dl r=-0.12 p<0.05 r=-0.13 p>0.05
HbA1c. % r=0.42 p<0.05 r=0.28 p>0.05
Age. year r=0.43 p<0.05 r=0.69 p>0.05
Aspart. dose r=0.91 p<0.05

Average parameters of children using studied insulins:
Table 5 shows average parameters of glycohemoglobin, 

Aspart, Human insulin (rDNA, Actrapid), glucose, duration of 
illness and age.

As we can see from table 5, there was no correlation between 
Detemir, Glargine, Human insulin (rDNA, Actrapid) and age, 
duration of disease, dose of Aspart, glucose, and doses of long-
acting insulins. A significant difference was noted between 
the indicators of glycohemoglobin and glucose and users of 
glargine (HbA1c=9.1±2.18%) and Human insulin (rDNA) 
(HbA1c=10.8±2.1%) (p＜0,05).
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Conclusion.
A significant difference was found between the mean 

glycohemoglobin and glucose of Glargine users and those using 
Insulin human (Insulatard) (p＜0.05). Those using Glargine had 
lower rates. There is a positive correlation between doses of 
Insulin human (Insulatard), Human insulin (rDNA, Actrapid), 
and body weight, height, and the dose of  Detemir with body 
weight. However, no such relationship between Glargine and 
body mass and height was recorded. Negative correlations 
were found between dose of Glargine and glycohemoglobin 
and between glucose and cholesterol in Glargine users. In this 
regard, it is preferable to use insulin Glargine for compensation 
in children with diabetes.
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insulins N Age.
year

Duration of 
disease. year Aspart.

dose
HbA1c.
%

Glucose.
mg/dL

Dose.
unit

Detemir 14 11.7±4.1 4.4±3.5 24.6±9.1 9.7±2.5  220.7±98.3 19.8±11.0
Glargine 15 12.3±3.5 4.5±4.0 19.7±9.6 *9.1±2.1 *203.4±79.0 17.6±9.4
Insulin human (Insula-
tard) 20 12.4±3.4 3.46±1.4 21.5±9.1 *10.8±2.1 *251.7±77.4 17.5±8.1

Table 5. Indicators of children using different types of insulins.

*p＜0,05, confidence between marked values
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