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USE OF ULTRA-SHORT INSULIN PREPARATION IN CHILDREN
WITH TYPE 1 DIABETES MELLITUS

Modern insulin preparations are divided into groups according to origin — animal and human. The
therapy with insulin of animal origin causes the formation of high levels of antibodies as well as some
lipodystrophic changes in the subcutaneous fat. The use of animal insulin in children with type 1 diabetes
mellitus is not able to achieve compensation for the disease. In this regard, use of ultra-short and short
insulin preparations is a matter of great importance in the achievement and maintenance of this compen-
sation for sick children with type 1 diabetes.

Purpose of the study. The purpose of the study is to assess postprandial hyperglycemia during the
treatment for diabetes mellitus with ultra-short insulin preparations.

Material and methods. The study was conducted using the children’s department of Shymkent oblast
endocrinology clinic. The study involved 60 children aged 5 to 12 years, who had type 1 diabetes mellitus.
The children undertook insulin therapy with the bolus ultra-short preparation (Humalog) in accordance with
an intensified scheme. Taking into account the level of disease compensation the children taking Humalog
were divided into two groups: compensated (30) and decompensated (30).

Results and discussion. According to the data obtained from compensated children with diabetes
in the group “Humalog”, the maximum rise of glycemia level after nutritional loading occurs earlier — in a
half an hour after having a meal. In addition, these children have higher figures of the maximum level of
glycemia. In 2 hours after nutritional loading the levels of hyperglycemia in the compensated patients met
the criteria for compensation. After 2 hours after the meal glycemia in both groups exceeded a tolerant
dose and reached particularly high figures in patients in the decompensated group. The study showed
that postprandial glycemia figures are not a strict constant of range. The range of postprandial glycemia
is influenced by many factors, primarily the state of endogenous insulin secretion. The absolute insulin
deficiency inherent to type 1 diabetes mellitus contributes to an increase in the postprandial hyperglycemia
level after a meal. A significant increase in glycemia levels is observed in the period of decompensation
of the disease. According to our data, having a course with a fixed content of carbohydrates, as in the
compensated patients described above, especially receiving ultra-short insulin preparations helps to keep
the figures of postalementary glycemia within tolerable limits.

Conclusions. The ranges of postprandial glycemia depend on supplying the body with insulin. The
highest level of postprandial glycemia was obtained from the decompensated patients with diabetes mel-
litus. The absolute insulin deficiency contributes to an increase in glycemia.
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odern insulin preparations are divided into groups

M according to origin — animal and human. For 60
/ years porcine insulin has been used for the treat-
ment of diabetes mellitus, which differed from human insulin
with 3 and 1 amino acids respectively in composition. The
therapy with insulin of animal origin is the long-term immu-
nization of a child’s body which causes the formation of high
levels of antibodies (IgG). The resulting antigen-antibody com-
plex is a potent pathogenic factor in the development of vascular
complications such as micro- and macroangiopathy, as well
as insulin resistance. In addition, animal insulin preparations
often cause some lipodystrophic changes in the subcutaneous
fat. Moreover, use of animal insulin in children with type 1
diabetes mellitus is not able to achieve compensation for the
disease. In this regard, use of ultra-short and short insulin
preparations is a matter of great importance in the achievement

and maintenance of this compensation for sick children with
type 1 diabetes [1].

Biosynthetic insulin has the highest purity and biocom-
patibility, as well as safety. In the manufacture of this type
of insulin the recombinant DNA containing a gene of human
insulin is inserted into a cell of baker’s yeast or E. Coli by a
genetic engineering technique. As a consequence, yeasts or
bacteria start to synthesize human insulin. Genetically en-
gineered human insulin preparations are the best type and a
priority has to be given to these preparations while choosing
a medication of treatment for 1 type diabetes mellitus. The
prescription of genetically engineered human insulin is not
only the optimal treatment for diabetes mellitus, but is also a
key factor in preventing later cardiovascular complications.

In the references there is relatively scarce information
about postalimentary glycemia after the use of genetically
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engineered human insulin [2]. The data relating to the level of
postalimentary glycemia after meals is uncommon. Moreover,
this work has been carried out by foreign scientists, where
the nutrition of the population differs significantly from that
in Kazakhstan [3, 4, 5]. In addition, in the 70-80s, when the
studies were conducted, the possibility of insulin therapy was
limited. Firstly, at that period physicians and patients had only
animal insulin with a lower biological activity than human
insulin. Secondly, the physicians did not have the ultra-short
insulin preparations that are highly effective remedies for the
elimination of postprandial hyperglycemia.

Purpose of the study

The purpose of the study is to assess postprandial hy-
perglycemia during the treatment for diabetes mellitus with
ultra- short insulin preparations.

Material and methods

The study was conducted using the children’s department
of Shymkent oblast endocrinology clinic. The study involved
60 children aged 5 to 12 years, who had type 1 diabetes mel-
litus. The children undertook insulin therapy with the bolus
ultra-short preparation (Humalog) in accordance with an
intensified scheme.

Taking into account the level of disease compensation
the children taking Humalog were divided into two groups:
compensated (30) and decompensated (30).

The data on the state of carbohydrate metabolism in
the examined children, who agreed to be included into the
study, is shown in table 1. The recommendations of the Saint
Vincent Declaration were used as criteria for compensation
of diabetes [6]; according the these recommendations the
evidence of compensation for children with type 1 diabetes
mellitus, blood glucose levels has to be not more than 7.0 in
the morning on the empty stomach, and 10.0 mmol in 2 hours
after having a meal.

Postalimentary glucose was estimated in the patients
having conventional food [7]. The
study was conducted in a dinner
hour. The necessary amount of

Table 1 — The state of carbohydrate metabolism in children with type 1 diabetes
mellitus when they were selected for the study, mmol/I

compensated group a maximum of postprandial glycemia
occurred in a half an hour after meal and achieved much
higher figures (table 3).

After 2 hours after the meal glycemia in both groups ex-
ceeded a tolerant dose and reached particularly high figures
in patients in the decompensated group.

The study showed that postprandial glycemia figures
are not a strict constant of range. The range of postprandial
glycemia is influenced by many factors, primarily the state of
endogenous insulin secretion. The absolute insulin deficiency
inherent to type 1 diabetes mellitus contributes to an increase
in the postprandial hyperglycemia level after a meal. A sig-
nificant increase in glycemia levels is observed in the period
of decompensation of the disease.

Another factor affecting the findings of glycemia is the
type of applied bolus insulin. Ultra-short insulin preparations
have a greater effect on postprandial glycemia figures, which
is reflected in the range of postalementary glycemia.

This conducted study has proved once again that the pos-
sibilities of modern insulin therapy, despite the emergence of
ultra-short insulin preparation, are limited. It is obvious that
this limitation has been connected with the peculiarities of
pharmacokinetics of available insulin preparations, which do
not fulfill the basic requirement of insulin therapy in the need
for complete matching of the level of glycemia with the level
of insulinemia in every time interval.

According to our data, having a course with a fixed content
of carbohydrates, as in the compensated patients described
above, especially receiving ultra-short insulin preparations
helps to keep the figures of postalementary glycemia within
tolerable limits.

Conclusions

1. The ranges of postprandial glycemia depend on supply-
ing the body with insulin.

2. The highest level of postprandial glycemia was obtained

glycemia was calculated imme-
diately before a meal and every
other 30 minutes for 2 hours after

the meal.
Results and discussion

According to the data ob-

Group o Glycemia
before a meal | after 2 hours after a meal
The first (compensated) 30 5.4%1.2 9.6+3.8
The second (decompensated) | 30 8.8%+3.2 14.3+4.2
'n is the number of children

tained from compensated chil-
dren with diabetes in the group

“Humalog”, the maximum rise  “Humalog”

Table 2 — Kinetics of postprandial glycemia (M*+m) in the compensated group

of glycemia level after nutritional

; . . After a meal
loading occurs earlier — in a half Before

. n after after after an hour after after 2 hours

an hour after having a meal. In a meal .

.. - 30 minutes | an hour and a half 2 hours and a half
addition, these children have - " . " " "
higher figures of the maximum 30| 5.4%2.3 10.2+5.2 9.8x£5.7 8.5%x5.5 8.0+5.6 7.5£4.7

level of glycemia (table 2).
In 2 hours after nutritional

loading the levels of hyperglyce- group “Humalog”

Table 3 — Kinetics of postprandial hyperglycemia (M+m) in the decompensated

mia in the compensated patients Before After meal

met the criteria for compensation. | N meal after after after an hour after after 2 hours
In the decompensated patients 30 minutes | an hour and a half 2 hours and a half

with diabetes as well as in the 30| 10.6*x4.8 | 16.4%8.5 14.5+5.8 13.7+5.0 12.4%5.9 11.8+6.2
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from the decompensated patients with diabetes mellitus.
The absolute insulin deficiency contributes to an increase
in glycemia.
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Mex0yHapodHbili Kazaxcko-Typeukuli yHugepcumem

um. Xooxa Axmeda Sccasu,

LibimkeHmckuli meduyuHckul uHcmumym, 2. LLbimkeHm

ONTUMU3ALMA MHCYNTIMHOTEPANUU OETEW, CTPADAIO-
LLMX CAXAPHbIM AUABETOM 1 TUMNA

CoBpeMeHHble NpenapaThbl MHCYNWHa pa3faenstoT Ha rpynnbl B
3aBUCHMOCTU OT NMPOUCXOXAEHUS — XKMBOTHbIE U YenoBeyeckme. Ha
npoTsxeHun 60 neT A4Ns neYyeHns caxapHoro auabeTa NnpMMeHsnm
CBWHOW UHCYIVH, KOTOPbIV MO COCTaBy OTNMYancs oT YeroBeye-
CKOro Ha 3 1 1 aMMHOKMCNOThI. Tepannsa MHCYNMHOM XUBOTHOTO
NPOWNCXOXAEHNA — 3TO ANUTENbHAsA UMMYHW3auWsi opraHuama
pebeHka, koTopas Bbi3biBaeT 06pa3oBaHne BbICOKUX TUTPOB aHTU-
Ten (IgG). ObpasyoLniics KOMMNIEKC aHTUreH-aHTUTENO SABNsIETCS
MOLLHbIM NaTOreHeTU4eCkMM GakTopoM B pa3BUTUN COCYANCTbIX
OCNOXHEHWIN — MUKPO- U MakpoaHrmonaTui, a Takke UHCYNMHO-
pe3ncTeHTHOCTW. B aToi cBA3n 6onbluoe 3HavyeHne B JOCTUXKE-
HUW 1 NoaaepXaHuM KomneHcaumm y 60nbHbIX AeTeln caxapHbiM
anabetom 1 TMna umeeT 3HaYeHVe NPUMEHEHWS YIIbTPaKoOPOTKUX
npenapaToB UHCYNWHa.

Llenb uccnepoBanus. OLeHka nocTnpaHanansHON rmMukemmnm
Ha boHe NPUMEeHeHNs yNbTPaKoPOTKUX NpenapaToB MHCYNMHA.

MaTtepuan u metopbl. ViccnegosaHme 6bi10 npoBefeHo
Ha 6ase pgetckoro otaeneHus LUbiMmkeHTCKOro obnacTHoro
3HAOKpUHONormyeckoro gucnaHcepa. ObcnegosaHo 60 geten B
Bo3pacTe oT 5 o 12 net, 60nbHbIX caxapHbiM gnabetom 1 Tuna.
[eTn nonyyanu MHCYNMHOTEPANUIO MO MHTEHCUMULMPOBAHHOMN
cxeme C ucnonb3oBaHMeM B kavyecTBe GoNCHbIX npenapar
ynbTpakopoTkoro aeictens (Xymanor). C y4eTom ypOBHS KOM-
neHcauumn 3abonesaHusa getn 66Ny pa3geneHbl Ha ABe rpynnbi:
komneHcupoBaHHble (30) n gekomneHcmposaHHbie (30). Cpean
HWX BbIAENANM nauneHToB, nonyyaswmx Xymanor (moagrpynna
«Xymanor» — komneHcupoBaHHble 30 feTel 1 AeKOMMNEHCUPo-
BaHHble 30).

PesynbTatbl n o6cyxpaeHue. CornacHo nonyyYeHHbIM
OaHHbIM Y KOMNEHCUMPOBaHHbIX AeTeln ¢ AnabeTom B noarpynne
«XyManor», MakCManbHbI TOABEM IMUKEMUN NMOCHE NULLEBBIX
Harpy3ok NpoMcxoanT paHblle —Yepea nonyaca nocne egel. Kpo-
Me Toro, Ans 3TUX AeTen XxapaKkTepHbl 6onee BbICOKME, LMdPbI
MakcumanbHOW raMkemun. Yepes 2 4 nocne NuLEBbIX HArpy3okK

YPOBHU TMUKEMUMN Y KOMMNEHCUPOBAHHbLIX GOJNIbHbLIX COOTBET-
CTBOBamnu KpUTEpUsSM KOoMMeHcauun. Y AeKoOMNeHCUpPOBaHHbIX
GonbHbIX AMabeToM MakCMMyM NoCTNpaHAnanbHOW rINKEMUN,
Kak 1 B rpynne KOMMNeHCMpPOBaHHbIX, HACTynan Yyepes nonyaca
nocne epbl, 4OCTUras npu 3ToM 3Ha4YnUTENbHO Gonee BbICOKUX
undp. Mukemus yepes 2 4 nocrne eabl B 06enx noarpynnax
npeBbllana gonycTMMYyto, 4OCTUrasi 0COGEHHO BbICOKUX LUdp
y nauMeHToB, B AeKOoMMeHcupoBaHHon noarpynne. MposeaeHx-
HOe nccnefoBaHWe nokasano, YTo undpbl NocTnpaHananbHON
TMUKEMUN He SIBNAKTCSA CTPOro MOCTOSHHBIMU BENUYMHAMMU.
Ha BenuunHy nocTnpaHananbHON rMUKEMUN BIUSIET MHOXeE-
CTBO (pakTOpOB, B NEPBYIO O4Yepefb, COCTOSAHUE IHOAOTEHHOM
cekpeuun MHcynuHa. AGCOoNTHas MHCYNIMHOBasi HeQoCTaTou-
HOCTb, Npucywas anabety 1 Tvna, cnocob6CcTBYET MOBLILEHUIO
nocTnpaHavanbHoOW rnukeMun nocne npuema 6nog. OcobeHHO
3Ha4yuUTeNnbHOE MOBLILEHME TNIMKEMUM HabnogaeTcs B nepuoa
AekomrneHcauuu 3abonesaHus.

BbiBOAbI. BENWUMHbLI NocTnpaHanansHOW rkeMumn 3aBucaT
oT 06ecneyvyeHHOCTV opraHn3mMa nHcynuHom. Hanbonee Beicokas
nocTnpaHananbHas rnMkemMus nosyyeHa y 4eKoMneHcUpoBaHHbIX
60oNbHbIX caxapHblM AuabeToM. AGCONIOTHAsA MHCYNUHOBAsH He-
[OCTaTOYHOCTb CMOCOGCTBYET MOBLILEHMIO NOCTNPaHANANbHON
rIVKEMUN.

Knroyeebie cnoea: caxapHbili duabem, yrnbmpakopomkul
UHCYNuH, nocmnpaHouanbHas a2unepaiukemMusi, mocmanumeH-
mapHas 2/luKeMusl.
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WHCYINWHIE TOYENQINEPAIH IWIHAEN KenwiniriH
KAHT OUABETIHIH | TYPIMEH 3APOAN LWWEFETIH BANANAP
K¥PANObI

Kasipri 3amaHfbl MHCYNVH nNpenapaTtTapbliH navga 6onybiHa
KapaMm xaHyapnblk xaHe agamablk AereH eki Tonka 6eneai. 60 xbin
6olibl KaHT guabeTiH emaeyae LIOLWKA UHCYMUHIH KongaHabl,on
ajlaM VHCYNUHiHEH 3 aHe 1 aMWHOKBILKbINIFA epeKkleneHeai.
KaHyap uHcynuHiMeH Tepanusi — on 6ana af3acblH y3aK yakblT
UMMyHAay,on aHTugeHeHiH (IgG) ofapbl TUTPIHIK Ty3inyiH Ty-
ablpaabl. AHTUreH—aHTUAEHEHIH Ty3inreH KOMMNNeKci TamblprbIK
acKblHynap — MUKpO- XeHe MakpoaHrmonaTusi famyblHAa, COHbIMEH
KaTap WHCYNWHTe3iMAinikTe Ae MbIKTbl NaToreHeTukanblk akTop
6onbin Tabbinagbl. | TMNTi kKaHT anabeti 6ap Haykac bananapga
KOMMEHCaLUsiHbI Kongay XeHe XeTKidyae ynbTpakbiCka MHCYNWUH
npenapaTtTapbliH KOnaaHy YrkeH MaHpl3fa ve.

3epTtTey Mmakcatbl. [TocnpaHgnangi rmmkemMusiHel ynsTpakbicka
WHCYNWH NpenapaTTapbliH KonpaHFaH coH baranay.

MaTtepuan xaHe apictepi. 3eptTey LUbiMKeHT 06nbICcThIK 6ana-
nap aHAOKpUHONoruanblk gucnaHcepiHiH 6aszacobiHaa eTkisingi. KaHt
avabeTiHiH | TunimeH Haykac 5 neH 12 xac apanblifbiHaarsl 60 6ana
Tekcepingai. bBananap nHTeHcuduLepneHreH TisbekTe ynbsTpakbicka
acepgeri (Xymanor) 6ontocTi npenapaTtTapAbl KongaHy apkbinbl
MHCYNuHAI Tepanus kabbingaabl. KomneHcaums geHreviHe 6an-
naHbICTbl 6ananap 2 Tonka GeniHai: komneHcupnexreH (30) xaHe
AexkomneHcupnerred (30). OnapaplH iwinae Xymanor («Xymanor»
TObbI — kOoMneHcuprieHreH 30 6ana xaHe aekoMneHcupneHreH 30)
KabbingaraH HaykacTapabl epekwenen Konapl.

HaTtuxenepi xoHe Tankbinaybl. AnbiHFaH HaTuxenepre
cyvieHcek «Xymanor» TobbiHAa KaHT gnabeTimeH aybipaTbiH
KOMMNeHcupneHreH 6ananapaa rnmmkeMUsiHbIH €H XXOFapFbl AeHreni
TaraMablK KYKTEMEOEH KENiH epTe faMubl — TaMakTaH COH Xap-
Tbl caFaTTaH KeliH. TaraMmablK XXYKTEMeOEH KENiH 2 caFaTTaH CoOH
KOMMeHcupneHreH 6ananapga rnMkeMust AeHreni komneHcauus
6enrinepiHe calikec kengi. JlekoMmneHcnpneHreH kaHT guabeTtimeH
HaykacTapga Xofapbl nocTnpaHauanbai rMukeMust KOMMNeHCHp-
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TIeHreH TonTafblAan TaMmakTaH COH XXapTbl caraTTaH KeNiH Aambl-
Obl, ON MaHbI3abl Xofapbl caHAapfa XeTTi. [MukemMus TamakraH
COH 2 cafaTTaH KeWiH eKki TonTtaga Xofapbinagbl, acipece
[EeKOMMEHCUPIIEHreH ToNTafbl HaykacTapAa XXofapbl caHgapfa
keTepingi. XKyprisinreH 3epTtTey noctnpaHananbii riukeMus
CaHblHbIH YHEMI XXOfapnamManTbliHbIH KepceTTi. MocTtnpaHguanbai
rMUKEMUSIHBIH XXOFapbinayblHa kenTereH paktopnap acep eTtegi,
GipiHWIi Ke3eKkTe UHCYNUHHIH iWkKi cekpeuusanbik xargaubl. |
TMnTeri abconTTi MHCYNUHAI XeTKINiKCci3aik nocTnpaHananbai

rMUKeMUSIHbIH TaMak kabbingaraHHaH KeliH XofapblnayblHa acep
eTefi. ©cipece rMUKeMUsHbIH MaHbI34bl XOfapbinaybl aypyablH,
nekomMneHcaums keseHiHge 6ankanagbl.

KopbITbiHAbI. [locTnpaHavanbai MUKeMUsHbIH XKOFapbinaybl
ar3aHblH MHCYNMHMEH kamTamachbl3 eTinyiHe Tayengi. [NoctnpaH-
Ounanbgi MuKeMUsiHbIH eH XXoFapbl AeHreni eKOMNEeHCUPrEeHreH kKaHT
AnabeTtiveH HaykacTapAaH asnblHFaH.

Hezi3z2i ce3dep: kaHm duabemi, ynbmpakbicKka UHCYIUH,
rnocmnpaHouans0i enukemusi, mocmanuMeHmapsibik 2iIUKeMuUsi.

Onsa ccbinku: Bekenov N.N., Kalmenova P.Ye., Ospanova Sh.M. Use of ultra-short insulin preparation
in children with type 1 diabetes mellitus // J. Medicine (Almaty). — 2015. — No 12 (162). — P. 63-66

Cmamabsi nocmynuna 8 pedakyuro 09.11.2015 a.
Cmambsi npuHsma e nevamps 14.12.2015 a.

MEDICINE, Ne12, 2015 [}




