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The effects of alloxan-induced diabetes on plasma creatine
kinase and cardiac creatine kinase isoenzyme in rabbits

YEGIN E' ERCAN M7, CELIK L', S02EK 107, TUNCER 1!
Ihipxarimecats of Binlag amel Sedvrce’. Plwiotopy”, Bitcbemlain aod Infeeial Medivine®, Seban! of Medicine,
Vazivasgwd Fal [loaversiey, Ve

ljective The aim uf Lhis sty is o examine the elfects of
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Introduction

Several of the ATP @se enzymes thal are
responsible for muscle contraciion rely on high-
energy  phosphateses supplied by the creatine
kinase [CK] saterm. Three isoensymes of ceatine
kinase have been identified n human lssues: MM
from  shelatal  muscle  (CH-MM), MB o fom
myocardial tesue (CK-MB| and BB from nepsos
tisgae [CK-BB). Plasma from healthy  humans
comtabns MM almost exclusively (1) Expeimental
digksetes mellitus has been shown o came a
decresss in the contractile perdoomance of muscles
and especially heart's muscle [2,23), Decrease in
confractile pedormance of muscles W disbedes
mellitus may be due o CK and CHMEB decreases
[HoG) 5o, In this study we imedigaled O and
CEMB lewels in experimental diabetes miellibes in
Tahits.

Material and Method

Animals

This imvestigalion was performed on male
MW rabbits (Onelolages  cumbenlus  hoesdayi)
welghing 2.5 10 3 kg, Twendy-four mbhits were
studzed; two groups of twelve animals eash. They
were maintained under conditions of 20 + 3°C
temperature and  daily  light'dark  epcle  and
supplied with normal food and water ad Jibitam.
Studies were cared cul fwo menths afler ALY
or cantrol freatrment.

Induction of diabates

Diabetes was indwead by [V ingection of alloxan
manchydrate (ALY (100 mohgl, ALY was
dissened in 8% MaCl to constitute a 105 {uiv)
sclulion immsedislely bofore injeciion. After an
Avvepiod for peblication: 1 Janmary, 199

H I B deurwel off dedicine

overnight fast, ALX was mjected  via a marginal
anr wain using a Z2 geooe needle. Condrol 2nimals
received an equal volume of 9% MaCl salution
onby (78]

Wenows blocd samples for glucose  anabses
were fmken from the contralateral car. Bload
gluccse mzasurements wene youbinely determnine:d
within 24 hours following each dese of ALY, These
mzasuremaents were made to detect potendially life
threatening hypoghesemia (blood gluccse < 50
madll, a complication  previcusly  meporied
following  allowan adminstralion (7] Post ALY
hupoglycacrmia was cocumed In two rabbits was
zmted by immediate injection of 5 ccoof 50%
dextrose ghen :iubcul,nr.em;sly &y .

The afficacy af ALY Ik induwcing dishetes was
canfirmad by messurement of nonfesting blood
ducase lavels exceading 250 raadl by dexirostiv
[Reflelx 5 - BOEHRIMGER MANN HEM) at the
end of the first wesk and for hwo months after its
adminislralion. In conbmast, comiral animals bad
mean blood glucose coneentrations of less than
180 mig'dl in these pariods {7,100,

All animak: ware mainlaised for b months,
then the rabbils anesthetised and killed by cervical
dislocation, Five millilitres of blocd wene collecied
by cardiac puncluse and immediately put into
lubes contaiming ELTA, The plasma samples wene
abtained by centrifuging the blood samples at
S000 i for 10 minades at 4° C for measuremeant
af CK and CEMEB

Measurement of TR and CEMB

Flasma CK and CEME levels were messured by
auleanalyser (Hitachi T05) and with ready 1o use
kit [BPC Diagnostic Preducts Corpomation Las
Angeles CA 9005, Lot ne: THDSI 575}
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Analysts of data

Statistical  analysis  was  peformed  using
uripaired,  two-tatbed  Séodent t tests. Slatistical
significance was  indicafed by P={.05. Data
expressed as means £ 50,

Results

In ihis stuch, tha affecls of diabetes on plasma
CH and cardiae CK bornagene [CH-ME) ks have
hesn mewealed in dishelic rabbils compared wilh
contl rabbis, Mean plasme CH value wes [Bund fo
he 1898 = 586 UL and mean CK-MB value wos
1756.1 + 197 LIL in conlol raboiss , wheress menn
G value was Tound o be 14422 = 307 UL and
mean CR-MB waloe wes 12184 = 267 UL in
digketiz rnhits. As ghown in Tabk 1. Figure 1 and
Fipunz 2, fhere were sygrificant decreases in CF and
CH-MB wmlues in ALY - induced diabetic rabhits

In comparing the plasma CK and CH-MB
valuzs babween dishetic and contral greup rabhits,
we found thal thers were statitically signilicant
differences as ft= 218, p= 00434) in CK and
f=5.11. p=idil) in CE-MB values coneerming
alleets of ALM induced diabetes.

Discussion

Crealing  hinase pariculady  susceptible 1o
cxidalive naclivation & a sulihudrgl contalning
erugma. CR & impodan for energy Irarsfer that
cafpliyses the reaction of ATP + erestine 1o yleid
ADP + phosphocreating, The reaction stooes ATE
energ s phosphocresting in muoscle and brain
tissue and holds the musche concenteatlon of ATF
comstant during the initistion of ewercise. This
enmme i potentially wilnersble to ingclivetion
wrder conditions when it would ba used as a
dimgnosiic marker of timue damage or other
midative fissue mjune. Elevated MB creatine kinese
activity i a possible indicator of rmuyncardial injuny
111112

The concentrations of plasma CK and CH-MB
Tave heen shown to decrease in disbetes mallifus
(1233, Alse there aze a faw shudies showing mnsent
increase of plasma CK and CH-MB in dinbetes
rpallitus in the literature (34). Our results provided
for evidence stazislically significand decresses in CK
and CEMB plasma levels between ALY induced
dinkeles and contral greuaps. This decrenses Bre
prokally due to a decrease in CF mBNA that i
found in dinbetes melline (13) & lowering of CK
mANA sugaests that decrease in the smthesis of
the CH subunit pretain may be responasible lor the
decyazsed CH activity or U plasme level. These
changes are teverslble by 4 weeks of insulin
treatment (10,

{28 195 Eacern fourwa! af Meie o

Takle 1. Comparisen of plasma CK and CE-ME values.
i M -mduced disketic and candrol mabilits,

CH L) CHMB (LUL|
Digbales {n=10] 1442 + 3077 1215 4 BaTH
Comirod fn=10} L5568 + 5RG 1706+ 197

Rasults are engressid as mean £ 50, 7 1 <0030,
o8 o QN sompared with comiral rabhils
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Figure 1. CK values of dizheles and contrel mbbits.
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Figure 2. CH-ME values of disbeles ared contral rabibits.
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