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PRoTEoLYTlc PLASMA AGTlvlTY lN DlABETlc PAT|ENTS
W|TH GHRoNlc |MPA|RMENT оF CEREBRAL clRcULATloN

Sчmmаry, Diabetic patients with сhrопiс imраirmепt of сеrеЬгаl

сiгсulаtiоп uпdегwепt mеаsurеmепt of the indices of plasma proteolytic

activity, The inhibition of proteolytic destruction of low- and high-molecular

рrоtеiпs, ассоmрапiеd Ьу intensification of collagenolysis, was established,

indicating the intensity of destabilization of сеrеЬrаl аthегоsсlеrоtiс plaque.

The obtained сhапgеs ргоgгеssеd with the stage of encephalopathy.

l, lntroduction.

Diabetic encephalopathy (DE) is thought to Ье опе of the most frequent

апd сеrtаiпlу most troubling and lifethreatening сhrопiс complications of

diabetes mellitus (DM), which affects the quality of patients' life, leads to the

еаrliеr invalidity, stipulates the development of mental disturbances, etc.

Thus, individuals with type 2 DM have 2-6 times higher incidence rаtе of

сеrеЬгаl strokes and 2-4 times grеаtеr mortality rаtе frоm cardio-vascular

events [3].

Such abnormalities, as hyperglycemia, hуреriпsuliпеmiа (епdо- апd

ехоgепоus), iпsuliп rеsistапсе, аltеriпg myoinositoI mесhапism, activating

sоrЬitоl (polyol) pathway, accelerating попепzуmаtiс glycosylation of proteins,

leading to tissue hypoxia and очеrрrоduсtiоп of insulin-like апd оthеr grойh

fасtоrs, accompanied with hеmоdупаmiс disturbances and carbohydrate,

lipid, рrоtеiп metabolic disоrdегs, etc., have Ьееп postulated to Ье рriпсiраl

pathogenic factors iп the development of DE [4]. NeveЁheless, the ргосеssеs

of plasma fibrinolysis апd proteoIysis iп patients with DE, depending оп its

stage, haven't Ьееп displayed Ьу оthеr investigators.
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!!. Aim.

The objectives of оur study Wеrе to reveal the peculiarities of plasma

proteolytic activity in diabetic patients with сhrопiс imраirmепt of сегеьгаl

сiгсulаtiОп. ТО accomplish this, the siudy сопсеrпеd а grоuр of 65 patients

with DE and 14 healthy попdiаьеtiс individuals, who served as control grоuр.

stage l DЕ was diagnosed in 23 patients of studied grоuр, stage ll and lll * in

25 and 17 patients respectively, The diagnosis of DE wаs made оп the basis

of patients' comPlaints, anamnestic findings, results of епdосriпоlоgiсаl and

пеurоlоgiсаl iпsресtiоп, mепtаl state examination, data, obtained Ьу mеапs

of Dоррlеr analysis of mаjоГ сеrеЬrаl агtеriеs, computerized tomography and

magnetic rеsопапсе sсаппiпg techniques, rоutiпе lаьогаtоry studies,

proteolytic plasma activity was dеtеrmiпеd with the use of azosubstrates,

pr.oduced ЬУ "Simko" Ltd. (Ukrаiпе): azoalbumin (lysis of lоw-mоlесulаr

рrоtеiпs), azocasein (lysis of high-molecular рrоtеiпs) апd azocol

(collagenolysis) l21. Statistical analysis of the results Was регfоrmеd Ьу

mеапS of Biostat sоftwаге, using Student's t-сritеriоп.

lll. Results,

The study of proteolytic plasma activity iп case of DE demonstrated

significantly decreased lysis of lоw_mоlесulаr рrоtеiпs Ьу 21,7а/о,

accompanied Ьу elevated colIagenolysis Ьу 16,9%,

Fuгthеrmоrе, the indices of proteolytic activity оп l stage of the disease

wеrе also similаг to those iп the grоuр of healthy participants. Lysis of low,

mоlесulаr proteins was significantlY rеduсеd (20,4%) iп patients with stage ll

DE,

The rаtе of proteolytic dеstruсtiоп of high-molecular рrоtеiпs tended to

that of the сопtrоls (по statistical significance Was found) (Table),
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ТаЬ!е Charact+;,istics of р!аsпза proteolytic activity iпdiсеs iп patients
with diabetic encephalopathy in dерепdепсе оп its stage (MtsE)

lndices

Grочр. пumьеr of examined patients
Сопtгоl,

п=25
DE,

п=65
Stage l

DE,
п=23

Stage ll
DE,

п=25

Stage lll
DE,
п=17

Lysis of low-
mоlесulаr

рrоtеiпs, mkg
of

azoalbumin/ml
at 1 hоur

2,40t0,09 1,88t0,08
Pr < 0,001

2,14+0,13
Рl>0,05

1 ,91+0,12
Рз < 0,01
Р2>0,05

1,47+0,10
Рl < 0,00'|
р2<0,001
р3<0,05

Lysis of high-
mоlесulаr

proteins, mkg
of azocaseinlml

at 1 hоur

1,70t0,06 1,52t0,06
Рl >0,05

1,63t0,09
Р1>0,05

1 ,49+0,1 1

Рl>0,05
Pz>0,05

,1 ,41+0л9
Рl<0,01
Pz>0,05
Рз>0,05

Collagenolysis,
mkg of

azocol1ml at 1

hоur

0,7,1*0,03 0,В3+0,04
Р1< 0,05

0,72+0,04
Pl>0,05

0,7В+0,04
Р1>0,05
Pz>0,05

1,0В+0,09
р1<0,001
Pz<0,001
Р"<0.01

},lote: values аrе expressed as mеап with thеir standard еrrоrs;
Р - coefficient of statistical significance;
Р1 * significant diffеrепсе in соmраrisоп with сопtrоl (Ps0,05);
Р2 - significant difference in соmраrisоп with grоuр of the patients with

stage l DE (Ps0,05);
Рз - significant difference iп соmраrisоп with grоuр of the patients with

stage ll DE (Р<0,05).

Stage lll DE exhibited the most рrоfоuпd changes of рlаsmа proteolysis,

featured Ьу significantly deficient ratios of рrоtеоlуtiс destruction of low- апd

high-molecular ргоtеiпs (Ьу 3В,В% апd 17,1О/о accordingly) and accompanied

with sirпultапеоus significant growth (52,1%) of collagenolytic activity of blood

plasma, ОЬsеrчеd findings регhарs сап Ье explained Ьу the iпсrеаsеd level

of о2-mасгоglоЬuliп, which has Ьееп shcwn to inhibit endopeptidases.

Сопsеquепtlу, it suрргеssеs the proteolytic destruction of lоw-mоlесulаг

рrоtеiпs in examined patienis [6].
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Епhапсеd collagenolysis indicates the augmented activiý of co!|agenase

and mау Ье considered as ап evidence of acce]erated destabilization

processes iп сеrеЬrаl atherosclerotic plaques. The рrеsепсе of instable (оr

"explosive") plaques is the characteristic trait of diabetic macroangiopathies.

The plaque stability depends оп the реrsistепсе of fibrous coat and is

conditioned Ьу the intensity of synthesis and degradation of collagen. The

lаttеr is synthesized Ьу mеапs of exchange of fibrin fог collagen апd

realization of macrophage-fibroblast interaction. Elevated propensity fОr

thrombosis, resulted frоm declined fibrinolysis, and inhibition of ргоtеоIуtiс

activiý рrоmоtе imЬаlапсе ЬеМееп proteolysis and collagenogenesis,

accelerating the latter with subsequent formation of fiЬrоus coat iП

аthегоsсlегоtiс plaques t5]. Ночлечеr, чпdеr the iпflчепсе of the tumor

necrosis fасtоr-о and iпtеrlечkiпе-1, rеIеаsеd Ьу mасrорhаgеs in the

iпfiltrаtiоп zone, the activiý of coIlagenase is iпсrеаsеd, providing

collagenolysis and destabilization of plaques [7].

lV. Сопсlчsiопs.

1. lп diabetic patients with chronic imраiгmепt of сегеЬrаl circulation,

proteolytic рrоtеiп dеstruоtiоп, ассоmрапiеd with simultaneous activation of

collagenolysis, is rероrtеd to Ье inhibited and indicate the intensity of

destabilization processes in аthеrоsсlегоtiс pIaque.

2. The disorders of proteolytic plasma activity рrоgrеssеd ргороrtiопаlIУ

to the stage of diabetic encephalopathy.

Prospects fоr fчrthеr rеsеаrсh is to еlаЬоrаtе effective соrrесtiоп mode

fог the disorders iп proteolytic plasma activiý iп patients with diabetic

encephalopathy,
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