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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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and review.
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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) (pX/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
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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 HbAlc
rapid quantitative test is a fluorescence immunoassay used with
Finecare TM FIA system (Wondfu, China) for quantitative
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determination of hemglobin Alc 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 0.0.) 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, HbAlc and age.

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

Insulin human Detemir Glargine
Parameters (Insulatard) (n=14) (n=15)
(n=20)
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
HbAlc, % 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 ofillness, 3 461 40 4.443.53 43+3.79
years
Cholesterol, mg/dl 147.2427.80  154.2£16.59
Human insulin
(rDNA, Actrapid), 21.5+9.09
dose
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).

. Human
Insulin . .
Parameters human insulin p
— P (rDNA.
(n=20) (Insulatard). .
Actrapid).
dose
dose
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
HbAlc. % r=0.32 p>0.05 1=0.49 p<0.05
Age. year =0.88 p<0.05 r=0.81 p<0.05
Human insulin
(rDNA. r=0.89 p<0.05

Actrapid). dosa

Discussion.

Characterization of children wusing 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
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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 Glargine Aspart. p Choles-
(n=15) dose dose terol.
mg/dL
Body _ _
weight. kg =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
HbAlc. % [r=0.53 [p>0.05 r=0.71 p>0.05 r=-0.98 p<0.05
Glucose. . B
me/dl r=0.82 p>0.05 r=0.38 p>0.05 r=-0.97 p<0.05
Age.year 1r=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 Detemir. Aspart. p
(n=14) dose dose

Body weight. kg =0.72 p<0.05 =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
HbAlc. % =0.42 p<0.05 =028 p>0.05
Age. year =0.43 p<0.05 =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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Table 5. Indicators of children using different types of insulins.

Duration of

insulins N Age. disease. vear Aspart. HbAlc. Glucose. Dose.
year -y dose % mg/dL unit

Detemir 14 11.7+4.1 4.443.5 24.6+9.1 9.742.5 220.74+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

f:f;)hn human (Insula- 12.443.4 3.46+1.4 21.549.1 *10.842.1 *251.7477.4 17.548.1

*p<0,05, confidence between marked values

Conclusion. REFERENCES

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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