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Serum creatin kinase and its isoenzymes in thyroid

diseases
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Objective To investigaie the relationshps betieen senam
creatining kinuse mocneymes  and thyroid barmoite
compentrationg

Metknids S0 Fypotkyraid and 25 hyperhyroid pations and
30 hoalthy subjects 25 pontrods wars incluged the sudy.
Seum CK dsueneymes were studied by oregmatis
colerimetric method nfter obkining isoenzyme eluants
by eoton chramalegraphy. Serom T4, T3 and TSI
fevels wene dewcrmined by radinimmuno-assay peifods

Resalts Serum CB levels, pasticularly C-MM fraction,

weere found 40 be significantly high in hypatbymoid pmd
faw in hypethyraid paticnts compared o controls,
Senam CK kevels wore corrclined wo TSH {r=0.70, p<
Q000 and thyrald heemeane concentmalions | = -3,
0] for T4 and 7= 2%, palH for T2

Conglusions We agnee hal rautine use of CK soenzyme
MEEUrEEEIE 10 menios thyroid sklus may be usedul

Key wards Hypothamoidism, Hlypenbymoidism, CF, CF-
BN

Introduction

Thyroic homenes regulate the tofal activity of
creating kinase ard i isoereyme distibution (1-5).
In comparison  with  nommal  thyeoid  state
{euthyrotdim), hypothyroidim s charcterized by
decreased {otal creatine kinase activity owing ba
dimmimistse [raction of creatine kinase [3,6-8},

Subcliracal hypothereidism is found in about 7.5 %
of fermales and inabout 3 % of makes, It epeears o be
& risd factor for atherosclevnss and lor comonany heart
diseaselt B wery diffioult o diaguose subdinical
hypethuroidien, especially [F the sumploms are not
clear, Since cardiovasculay symphoms ame cormmon in
hupothyrosdism,  these  pallents may  presend
incremeed genurn R acfuilies and symptoms et
et 8 cardivascular disease This presantation my
foo= the mitial attention on the camdivascular disgsss
rather than the thyrold disense 25 e cause of the
anmyme ekeealion 12,3)

[n this stedy, we aimed fo inwesiigale the
relation between levels of the thyroid hormenes
and serum CK, paricularly Us lsoengymes.

Materials and Methods

This study was done in 50 petients with prmany
bypothyroldism (20 males, 30 [emales), 25 paients
with hyperthyroidism (11 males, 14 femnalest and in
3 similady age-maiched  healthy  weluntesrs,

[iaanosis were  condimmed  with  clinical  and
Iabaratony findings.
Serumn T3, T4, TSH, total CK and #s

|soemmymesiCH-MM,  CH-MB, CH-BE)
measured in the patienl and the contrel groups.
T3, T4, and TSH lewels were measured by
Arerpeed for publication: 16 Doogmbor, 1096

e
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comnmercially  svailable  radioimmuno assey
kils{D.P.C Lot MNai TT3 0129, TT4 0151 and TSH-
2 005, respactively, LISA)

The eluants contained CKE isoenzymes were
oblained by colon cheomotography (CE Profile
Centrii  Chem USA), Then total CKE and s
isoenymes  were  measured by eneymatic
colorimetric metheds with commercial test kils
Sclawn, CatNoB1343, Laly) by autoanalyzer.

The refationship of thyrold hommones b CK
and s iscenmanes  was examined by linear
reqression  analysis, caloulating  the  Pesrson’s
productmoment comeation coefficlent & and the
sgniflcance of comelalicn [0} Results  were
staliatically analysed wsing unpairad student’s tels
and one-way analysis of varance. All statstical
anahses were perdformed with the SPSS stabstical
package for Windows (SPSS, Chisago, [

Resulis

Ages and weights of the patients and of the
contrals gre given In Table 1. No sigrilicance was
found bebween the groups in tems of age [p=
005). Body  weights  were  higher  in the
hypathyreidizm group (t=2 03, p< 0.05] and lower
in the hyperthyroidisn group (t=2.47, p<0.05)
when comparsd wilh w contrals,

Some stetisticel comparisons for CK and s
fsoenzymes belwean the greups are shown in
Table 3. CK and il5 iscenmymmes were found 1o be
significanthy kigher in the hypothyroid pafients [ps
0.05) and lower in the huperthuroid patlents [p<
0.05) than these in the condrols. The comelation
analysis results behwaen thyredd funclion tests and
CH, and its iscenzymes are given in Table 4.
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Table 1, Ages anel waeights af the patients and contralk

Hygpethyroid Geoup n=25 Contrel Group n=30  Hypathyroid Groug =50
5216 AGE {Year| 50+ 13 48+ 15
53 210 WEIGHT {HKal 64+ 8 6% +12
Tatrle 2. Labaralonyg findings of the patients and cantrals [Mean = 50}
Hypothyroid Hupserhymoid Contral Groygp
PARAMETERS Giroup n=50 Group n=25 n=30
R Ingirel] 45.6 £ 22 a6 + 52 1404 + 225
T4 Ipgfmi| 25418 138435 Bisld
T3H  (pwmll BT +48 017 4 05 laz051
CH LWL ) 35004 160 6.2 x 16 106.6 = 25
CHMM { LIL ) 3352 145 92t18 o7 + 24
CH-MB (L) 124408 &5+ 1.2 gd+q
CI.BR | 1V 25223 14205 18=07
Table 3. Slatislical Compasisans Between The Groups.
CH CH-MM CE-ME CH-BR
Growups 1 ) 1 P [ P 1 B
Hypa - Hypeer 137 <0001 136 <0001 250  A05 216 <005
Hypo - Contral 14 <0001 103 =0001 224 005 198 005
Hugrer - Cantral 1.4 <0001 11.2 <0001 270 =01 270 00

Table 4. Comelation coalficient values between thymaid funclion tesls. ard CK |, CK isaeraymes in Hypolkyroid ard
Hyparhyroid Geoups

Hypoitymaid Group Hemerhyrald Group

Paramatars r s r kel
T3 - CH -028 <0101 o 00N
T4 CK a3z <0411 (24 <050
TSH - CK 0,70 <] 0.7 <001
T3 - CK MM .37 <{H0] -0 <0001
T4 - CK M 330 <0001 -0.435 .00
TaH - CH MM 056 <K .40 0,081

[n Table 2, sceme leborstory resuls imean + SD)
in the palients and the conteals ane gvan

In hypothorcid group, & negative comelation
betamen CK and T3, T4 kel dp < QU01), and a
strong positive comelation between CF and TS5H {p
< U001 ) weere fesrd.

The comelation belween CH-MM and thyroid
function tests (T3, T4.T3H] wes vany slonificant
fp = 0001}

in hypertlymoid  greap, s weak  negalive
corralation between O and T4 (p = 0.05] and &
strong negative comeletion between CEand T3 (p
=ALONDT) were detected. The comelation behwean CK
(especially CH-MM) and TSH levels was positie snd

These studies imestigated the effocts of thymoid
heemones on lver function tests, dectreludes, some
hermones, enmemes and isoeraymes (1,2,11)

In  hpethpcsdisn,  padiculady  primany
hypothyraldism, abnomatly hich levek ol serum
CK ane common and mey ako be found i oup b
0% of cases; therefore hypothyroldism must be
taken inte account in disgnosis when high CK
lewels was detocted (3,7,12)

Gk et al {1963 fimtly describer elevaled CH
kel in hypothiveoldiim and this nding confirmad by
furmsrs mpor. I bypabsmoid pefients, soanerrme
anelysis has revesled only CH-MM &oenzume te be
preseit inn the majority of cases §3,5,6,13)

ey siqrificant (p < (0001] denkins (1978) determined CK lewls in 671
patients and found significant negative was cooelation
Discussion behwaan low plasma pratein bound lodine level and

Thete are smany studies in the Bembure on thyroid
disfunction the! i= one of the mos imporan
endocring  disseses, snd on its metabolic effects

THEF Easters Soureel of Modiciee

increased CF activily and, the patlents with low
plasrna bound lodine kevels showed Incremed CH-
M that was the main form present in soenmnrre
analysis {1). Fusther studies henee been dome on this
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subject in the literature and negolive comélation
Bebween CF and thvmid hommones was condfimmed by
imuestigalors (2.3,7,14),

Docherty et al veported that hish  total CH
activities in 15 hypothyroid patlents exceeded the
upper limit of nomal by 1,441 [old: and In 13
byperdlngoid patients that heve lewr total CK lavals
imgreased aftor eatmeant {11),

Lermir et ol sl ofhar sudhoes found thad high lesels
of serum CH, espedaly CK-MM, and CK-MB: were not
a5 inereesod a8 patients with sustained myocandial
indarction [3,16.17). [f wes also repeded that CH kewels
dormasad to nommal levels with Bwmosin treamment. The
firme course for s nomakzabcn comelated bettor with
thee ceclne in TSH than with the rise of senm thymodne
lewals {3,911}

In our shedy, we found a sirong postive
comelation batween tofal CK and TSH, and a
negative comelation betwesn total CK, particulary
CE-MM and T3, T4 in botk of hypothyraldism amnd
hypedtyroidism, Our findings were corsistent with
the data mentiohed above.

Euen though several theores have been proposed
for the mechansm of CH and i boeneymes,
Hlerences in Aok disfuncion wene nol wel
urehersiood, Some authors suggested that the incrense
i CK activity i hypothyreid pasents resulied. from
leelage of the ereyme from misck cells, pethegs
misted b0 e  subnommal  body
pocompamang  prirnany polinroldsm (11, 17
Kartsherg et al, repored decresad rate of CK dearance
in bupethroid doos and it has been suggested thed
thumoid hemmones stnulale the fracticnal removal of
CH (15} Other possitiities for mecharsm of CK
clenratiom in baypofyroidism are the presence of CK
activeting factor in bypotnresd myopatey (17),
Inecressed musclke membmne permaability {18-20].

As @ pesult, these findings show that the
absence  of  substantial  amounts of CH-MB
moenzyme can beln i differential dingresis o
myocandial imjuny and  hvpottgeeddiom thus,  the
absence of significant CR-MB fraction and |he
pessistance of an elevated CK value beyond the
wswal time sourse of myocandial infarclion should
prompt the consideration of hvpathyroadism.
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