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POSTPRANDIAL HYPERGLYCEMIA IN THE PREVENTION OF VASCULAR COMPLICATIONS IN CHILDREN WITH TYPE 1
DIABETES MELLITUS

The main sign of diabetes mellitus is a chronic hyperglycemia and lipid metabolism abnor-mality. Diabetes mellitus is a risk factor for of
cardiovascular complications caused by diabetes mellitus as well. The information concerning these disorders in type 1 diabetes mellitus,
particularly in children, is inconsiderable in number and is contradictory.

The purpose of the research is to study the state of fat exchange and the possibility of its cor-rection in children with type 1 diabetes mellitus.

The author observed 61 children and adolescents of the age of 3 to 17 with the same type 1 diabetes mellitus, but with different duration of the
disease. The duration of observation lasted for 12 weeks. All the patients and their parents were trained to plan a diet. Special attention was
paid to food containing a large amount of dietary fibers. Monitoring the adequacy of the ongoing insulin therapy was carried out by assessing the
status and well-being of patients, as well as the determination of glycemia at seven time points. The content of VLDL, LDL, HDL, VLDC, LDC,
HDC, Chol, SHC, and NEFA in serum was de-termined in the dynamics. The results of the study showed that prescription of ultra-short
insulin preparations to children with type 1 diabetes mellitus contributed to a significant improvement of metabolism, which demonstrated not
only a reduction in glycemia level, but also favourable changes ina blood lipid profile.
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Background. As is known, the main sign of diabetes mellitus
(DM) is a chronic hyperglyce-mia. Diabetes mellitus is a risk
factor for of cardiovascular complications caused by diabetes
mellitus as well [1]. For the formation of the latter, in addition to
hypergly-cemia, lipid metabolism abnormality is of central
importance. [1,2]. In the references there is a lot of data on changes
in lipid metabolism in type 2 DM [1,3]. The informa-tion concerning
these disorders in type 1 diabetes mellitus, particularly in children,
is inconsiderable in number and is contradictory [4].

Purpose of the study. The purpose of the research is to study the
state of fat exchange and the possibil-ity of its correction in children
with type 1 diabetes mellitus.

Material and methods. We have observed 61 children and
adolescents of the age of 3 to 17 with the same type 1
diabetes mellitus, but with different duration of the disease.
All the children received an intensified insulin therapy (IIT)
prior to the study. The average daily dose of insulin was 0.75
+ 0.25 unit/ kg. All the patients and their parents were trained
to plan a diet. Special attention was paid to food containing a

large amount of dietary fibers, as sources of carbohy-drates;
however, refined carbohydrates were excluded from the diet.
Monitoring the adequacy of the ongoing insulin therapy was
carried out by as-sessing the status and well-being of patients, as
well as the determination of glycemia at seven time points: before all
meals, after 2 hours after the meals, and at 3 o'clock in the morning.
In addition, the content of VLDL, LDL, HDL, VLDC, LDC, HDC,
Chol, SHC, and NEFA in serum was determined in the dynamics (at
the beginning and at the end of the study). The duration of
observation lasted for 12 weeks. The coefficient of atherogenics
(CA) was calculated according to the formula: CA = (Chol-HDC)
/LDC. For evaluation of the effectiveness of the conducted
therapy some criteria of com-pensation for diabetes mellitus in
children, recommended by the St Vincent Declara-tion, [5] were
used. According to the Declaration a terminal therapy objective
for children with type 1 diabetes is to achieve glycemia on the
empty stomach of at least 7.0 mmol /I, and less than 10 mmol /I after
2 hours after a meal.

Table 1 - Dynamics of glycemia levels in children with type 1 diabetes mellitus, treated with ultra-short acting insulin

before after 2 hourshbeforedinner jafter 2 hoursbeforesupper jafter 2 hoursat 3a.m
breakfast aftera meal aftera meal after a meal
Before  the  preq
scription of ultra-short11.08+2.1 11.02+2.04 9.60+1.25 13.19+1.80 11.41+0.91 10.68+0.75 10.92+1.12
act-ing insulin
/After a month 7.30+0.08 8.61+1.13 6.50+1.59 6.40+0.90 8.20+1.00 8.15+0.84 5.47+0.51
P1 >0.05 >0.05 >0.05 <0.05 >0.05 >0.05 <0.05
/After 2 months 7.91+1.06 6.70+0.83 5.72+0.54 6.80+0.35 4.70+0.34 5.40+0.35
P2 >0.05 >0.05 <0.05 <0.05 <0.05 <0.05
/After 3 months 7.10+£1.09 8.30+1.02 3.51+0.28 4.70+0.31 4.72+0.38 4.72+0.40 5.41+0.32
P3 >0.05 >0.05 <0.01 <0.05 <0.05 <0.05 <0.05

Note:

P1 - reliability of differences in glycemia figures in a month by contrastwith the input data;
Py —reliability of differences in glycemia figures in 2 months by contrastwith the input data;
P3 —reliability of differences in glycemia figures in 3 months by contrastwith the input data;

Table 2 - Dynamics of lipid exchange in children with type 1 diabetes mellitus, treated with ultra-short acting insulin

Indicators Input values \After 3 months of treatment P Changes in indicators, %

VLDL, mg/dl 600.58+84.20 290.20+93.64 <0.01 54.1




LDL, mg/dl 691.74+69.29 512.41+42.10 <0.05 35.2
HDL, mg/dl 138.70+12.76 154.38+23.65 <0.05 12.5
VLDC, mmol/l 0.23+0.08 0.13+0.05 <0.05 77.1
LDC, mmol/l 2.11+0.29 1.95+0.14 <0.05 6.7

HDC, mmol/l 0.87+0.12 1.20+0.10 <0.05 30.1
Chol, mmol/I 3.19+0.22 3.26+0.15 <0.05 0.8

SHC, mmol/l 0.86+0.31 0.53+0.12 <0.05 61.7
NEFA, mmol/l 1.08+0.20 0.65+0.09 <0.01 68.9
CA 3.90+0.71 2.92+0.57 <0.05 33.1

Results and Discussion. As it is shown in Table 1, in advance of by a signifi-cant decrease in blood atherogenic lipid

taking the ultra-short preparations of insulin the glycemia levels
before meals matched with decompensation of diabetes mellitus.
Levels of glycemia after 2 hours after breakfast and supper
were quite acceptable, and only after 2 hours after dinner the
content of glucose in the blood exceeded a tolerance level up to
3.20 mmol/l. 3 months of transfer to ultra-insulin preparations
resulted in a decrease in glycemia level after breakfast to 8.0
mmol/l and to its normal level after 2 hours after dinner and
supper. Due to simultaneous measurement of an insulin dose the
prolonged normoglycemia at night and a quite reasonable
average number of glucose blood levels on an empty
stomach were achieved.

fractions (Table 2). Thus, the level of VLDL was decreased
by 2.3, LDL by 1.3, LDC by 1.9, NEFA by 1.8 times. The
Level of HDC (P <0.05) was significantly increased. There was a
trend to decrease in CA.

Conclusions.

1. Improvement of metabolic processes in the prescription of
ultra-short insu-lin preparations demonstrates not only a
reduction in glycemia level, but also fa-vourable changes in a
blood lipid profile.

2. Prescription of ultra-short insulin preparations to children
with type 1 dia-betes mellitus contributes to a significant
improvement of metabolism.

The improvement of carbohydrate metabolism was accompanied
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Meswcoynapoonsiii Kaszaxcko-Typeykuii ynueepcumem um. Xooowca Axmeoa Hccasu,
HlTvimkenmcekuii meouyunckui uncmumym, 2. Lllviuxenm
Kasaxcxuu Hayuonanenviit Meouyuncxuii ynusepcumem um. C.JJ. Acghendusaposa

HNOCTIIPAHAUAJIbHASI THIIEPTJIMKEMUS B TIPO®UJTAKTUKE COCY JUCTBIX OCJIO)KHEHU ITPU CAXAPHOM
JUABETE 1 TUITA Y JETEHN

Pe3iome: M3BecTHO, 9TO OJHUM M3 TIaBHBIX MPU3HAKOB caxapHoro nuabera (CJI) sBisieTcst XpoHUYeckas runeprimkemust. CaxapHbIid uabeT Taroke
SIBIACTCSL OOHUM M3 (DAaKTOPOB PUCKA PA3BUTHUS AT Juabera CIeNU(PUUECKHX CepIeIHO-COCYAUCTBHIX OCIOXKHEHHH. B ¢opMupoBaHHE KOTODBIX,
MIOMHMO THIEPIIMKEMHUH, TPUIACTCS OrPOMHOE 3HAUCHHE HApYLICHUSIM JIMIMUIHOTO oOMeHa. CBeleHus, Kacaroluecs MOAO00HBIX HapyIIeHUH TpH
caxapHoM auabete | THIa, B 0OCOOCHHOCTH Y AETEH, TPOTHBOPEUNBHIN HEMHOTOUHCIICHHEI.

M3ydeHne coCcTOSHUS )KUPOBOTO OOMEHA M €r0 KOPPEKIHHK y JAeTel mpu caxapHoM auadere 1 Turma.

IMTox HamM HaOmomeHueM ObUTO 61neTeil n moapoctkoB, GombHbIX CJ] 1 THma B Bo3pacte or 3 mo 17 ner. Bee GonbHbIe M MX POIMTENN OBUIH
00yueHBI IUTaHUPOBAHUIO MUTaHMA. [IpH 9TOM 0co00oe BHUMaHHUE YAEIIIOCh TOMY, YTOObI HCTOYHUKAMH YTJICBOJOB OBUIM MPOIYKTHI, COJEPIKALIIE
00IIBIIIOE KOJIMYECTBO MUMIEBBIX BOJIOKOH (KJIETYATKH), papUHUPOBAHHEIE YIIEBOABI HCKIIOUAINCh U3 PAlliOHA. YIIyUIICHHE COCTOSHHUS YIIIEBOIHOTO
oOMeHa COMPOBOXKIAIOCH JTOCTOBEPHBIM CHIDKEHHEM COZCPKAHUS B KPOBU aTeporeHHbIX (pakiuid mununos. Tak, yposens JITIOHII, JIITHIT, XHII,
HOXK cHusminck, a ypoBenb XBII moBeicmics. OTMedeHa TeHAEHIMS K CHIbKeHHI0 KA. YirydnieHne OOMEHHBIX IPOLECCOB NMPU Ha3HAYCHHHU
YIBTPAKOPOTKHX IPEHNapaToB HHCYIHHA IPOSBILIETCS HE TOIBKO CHIDKEHHEM MOKa3aTelel INMMKeMHH, HO U OarONpHATHBIMU CABUTAMH B JIHITHIHOM
crexTpe kpoBH. Hasnauenwe nersam, OonpHbIM CJ/l 1 Tuma, ynbTpakoOpOTKUX IIPENapaToB MHCYIHHA CIOCOOCTBYET 3HAYUTEIBHOMY YIydIICHHUIO
MeTabon3Ma.

KuroueBble c;10Ba: caxapHbIii 1Ma0eT, THIEPIIIMKEMUs], TMIHAHBIH 00MeH, MeTaboIN3M, HHCYIIVH.
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BAJTAJIAPJAFBI KAHTTBI JMABET KE3IHJEI'L, HOCTIOPAHAUAJIBAI TUNIEPT JITUKEMUA KAHTAMBIPJIAP AT BI
ACKBIHYJIAP/JIbIH AJ1IIbIH AJTY IIIAPAJIAPBI

Tyiiin: Benrini, KaHTTBl qUa0eTTiH Herisri Oenrinepiniy Oipi CO3bUIMaNbl TMIEPIIMKeMUst 00ybin TaObuIaapl. COHBIMEH Katap, KaHTThI qUa0eTTiH
JTaMYBIHBIH (paKTopiapbl, apHaibl )KYpeK KaHTaMBIPJIAPBIHBIH ACKBIHYJIApbl 606N Ta0bu1asl. OHBIH TY31TyiHe THIIeprIIHKeMUsIaH 0acka JIMITHATIK



anMacyIbIH Oy3BbUTYBIHA apacaH 30p Haszap ayaapblLlyqa. MomimveT OoibHIIA 1-TUNTI KAaHTTHI quabeT Ke3inae MyHpaal Oy3buIynap ocipece Oamanapia
KONTereH Kapama KaWIIbUIBIKTap TYJBIPBIN OTHIP. |-THNTI KaHTTHI auaberT KesiHAe Mail ajuMacynap Karjainapbl jkoHe Oananapiarbl OHBIH
KOPPEKLHSCHIH OKBIIT 3¢PTTEY OOJIBIIT TaOBLIABI.

61 Oama >xoHe jkacecmipiMiep koHe nae 3 jkacTaH 17 »kac apaibIFBIHAAFBl KAHTTHI Aua0eTTiH 1-TumiMeH aybIpaThIH HayKacTap Oi3mepaid
GakbuiaybIMbI3ia 0osabl. OnapabiH GapiibiFbl 3epTTEY aJIbIHAA YASTIITEH MHCYJIMH eM JOMIapbiH KabObiigaraH. COHbIMEH KaTap, paUHHPIICHIeH
TaramJap PALWOHBIHAH AJIBIHBII TACTANBII, OHBIH OPHBIHA KOMIPCYJIapAblH K63l TaMaKTarbl TaraM/IblK TAJILIBIKTAPBIHBIH MOJIIEpPiHiH
(kyeTUaTKaHBIH) KoOipek OONyblHAa epekile Ha3ap ayfapbulibl. KaHgarbl aTeporeHl JIUNUATEPIiH (PAKIMACHIHBIH MOJIIEPIiHIH TOMEHAEYi,
KeMipcyJiap aJMacybIHBIH Kar[daiblH JKaKcapTy HOTHKeciHae Koi skerkisimai. ConbiMenen, TOTIII, TTJII, TIIX, DBMK nenreiiinepi
tomenueai. JKTX meHreiii »xorapsuiajsbl. KA TeHAESHUMACHIHBIH TOMeHeyi Oaiikanaapl. VHCYIMHHIH yibTpa KbICKalla Jopijiepin Oemiriiey
Ke3iH/Ie 3aT aIMacy Yp/iCTepiHiH KaKcaypybl FaHa eMecC, TIIMKeMHs] KOPCETKIIITEPiHIH TOMEH e/, COHBIMCEH KaTap KaHAAFbl JIMIHATED aIMaCybIHBIH
Taiijabl KaKKa bIFBICYbIHA OKeJi. | THUNTI KaHTTHI AuabeTIieH ayblpaThlH HayKac Oallajapra MHCYIMHHIH YJIbTpa KbICKalla JapliepiH Oemiriney,
MeTaboIM3MHIH dNAeKaiia xKaKcapyblHa CENTIiriH TUTi3ei.

Tyitinai ce3mep: KaHTTHI JUa0ET, TUIICPTIMKEMHUS, JIUIUATI alIMacy, METa00JIu3M, HHCYJIUH.



