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Abstract

Serum Creatine Kinase (SCK) activity was investigated in hyper
and hypothyroidism objects, Estimated Levels were compared with
healty controls .

Optimization of SCK activity has been achieved using 0.05 ml of
the Serum and 25 m mol/L. of the substratet creatine phosphaic .
Reaction mixture was incubated at 37C for 10 minutes . Data obtained
were reflects an elevation in the enzme activity in hyperthyroidism
objects. Determination of the physical parameters (Vmax and Km)
were obtained applying Iineweaver- Burk Plot analysis. All detemined
parameters werc cstablished using buffer phosphate at optimum p"
Value of 6.4.

Introduction

It was realized thal throid hormones (T3,T4,and ,TSH) were
appear to be synthesized with in thyroglobulin (1) . The building up of
the hormones occurred using  1odinated tyrosine residues in
thyroglobulin .

A coupled reaction of mono- and di-iodinated derivation lead to the
formation of T3 and T4 (2). TSH is a glycoprotein synthesized by the
the pituitary gland . Thyroid dystunction (hypo and hyper )were
diagnosed by serum T3 and T4 levels variation (3) it was aeen that
higher levels of serum T3 and T4 (hyperthyroidism ) can block TSH
synihesis and release , while their low levels can stimulated TSH
synthesis ( hypothyroidism) (4). A health cell condition 1s a measi're
of the conversion of T4 in to T3 , which is catalysed by 5- ditodinase
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(5), this is modified by the pituitary gland (6). Creatine Kinase as a
key enzyme play a significant role in assessment of the thyroid
function as a clinical score and measurements of these thyroid
peripheral thyroid hormones (7).

Thyroid hormones increase the activites of many enzymes including
CK(8) .This process was prohilbited by protein synthesis inhibitors
(9). Most disorders are associated with protein biosyntesis for example
severe hypothyroidism resulted in an elevation in CK activity (10)
while the disorder hyperthyroidism was seen to cause a decreases in
the CK acuivity (8).

It was understood that mass concentrations of SCK i1soenzymes and
the increased catalytic activity concentrations of serum total CK
oradually decreased in inverse proportion to the increased
concentrations of T3 and T4 (11). Studying the cnergetic behavior of
SCK and its effects in cases studied was not comprensive by
literatures therc fore, the propose of this paper is to highlights the
kinetic Parameters behaviors of SCK and to investigate encrgy
contents. Data obtained were concentrated the central Hawler City .

Materials and Methods

Chemical: All chemicals used in this project were ol high Analar
grade.

A CK —K it from RANDOX Lab was used for determination of CK
activity.

Sampling: Hypothyroidism patients (20 samples ) of adult ages ,
thein were 10 male and 10 females hyperthyroidism patients (20
samples) of adult ages they were & males and 12 females . Both
samples were diagnosed by consultants and proved by thyroid
funclion tests. They are no accompanied disease. Healty normal (20
samples ) were used as controls . they were of adult age (4 males and
|6 females ).

Blood Collection and Serum Isolation:

Blood (5ml) was collected from patients and healthy contral objects
by vienopuncture, The blood left al room temperature for 30 -06 min .
After clot formation the Serum isolated by centrifugation at 3000 rpm
for 10min . Serum obtained wasa use on the same day of experiment
or within days after stering at (-20C)

80




IBN AL- HAITHAM J. FOR PURE & APPL. SCL. VOL.20 (1) 2007

Determination of SCK Activity

Creatine kinase (CK) activity was done utilizing creatine phosphate
as substrate to act as the initial catalyst for a series of reactions
resulting in the formation of NADPH as outlined the coupled enzyme
assay shown below using a colorimetric method (12):

CK
Creatine phosphate + ADP »  Creatine +ATP
HK
Glucose + ATP ¥ Glucose -6-p+ADP

+ Gé6p-DH
Glucose-6-P+NADP » Gluconate -6-p+tNADPH

Diaforase
INADPH+NBT » diformazan + 2ZNADP

The NADPH produced is proportional to CK activity and is used to
reduce nitro blue tetrazolium (NBT) in the presence of diatorase to
give the blue / viclet color of diaformazan which has an absorption
maximum around 560 nm. The reaction 1s stopped by the addition of
hydrochloric acid

Determination of V max km values

Using different concentrations of the substrate creatine creatine
phosphate (25,17.12,5,8.5 Mm) , Vmax and Km values determined
from Michaelis —-Menten analysis . These values were confirmed using
lineweaver- Burk plot analysis . The determined data includes both
hypo and hyperthvreidism sera and compared with that of controls.
The protocol applied was as that used in determining the SCX activity,

Biostatistical analysis
A T-lest analysis was applied for investigating data obtained

Results

[nvestigating SCK activity , data obtained shows an elevation of the
activity in hypothyroidism and decrease in case ol hyperthyroididm
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(550.79+25.81 and 27.03+2.687 U/L respectively) when compared
with normal activity (111.58 5.63 U/L) fig (1)

Determination of Vmax and wvalues . data obtained from
hypothyroidism reflect higher value of Vmax compared with control |
while Km reflect lower value than that of contrel table (1). An inverse
values were obtained for Vmax and Km in case of hyperthyroidism.

These values of Vmax and Km were achieved using Michaelis —
Menten analysis fig(2) .

The data analysed were conlirmed by plotting lineweaver — burk plot
fiz (3) . Studying the effect of the enzyme concentration on the rcat
reaction , a procedure using increases volume of the serum has applied
which give an increased linearity in enzyme activity fig (4).

Discussion

Creatine kinase (CK.EC2.7.3.2)is an enzyme(a type of protein )found
in muscle and brain . Normally , very little CK 1s found circulating in
the blood . Elevated levels "indicates damage to either muscle or brain
possibly from myocardial infaction muscle disease , or stroke,

It was also found that there were response relations between
smoking and serm CK concentrations, and ankle-reflex time in the
women with overt hypothyroidism (7). Different causes has been
noticed leading to elevation in CK levels (13).

As hypothyroidism resulted in a deficiency of thyreid activity |
characterized by decrease in basal metabolic rate (BMR) fatigue , and
lethargy , these parameters were covering energy content , thus . the
study was focusing an investigating of CK activity and 1t activity 1n
hypothyroidism when compared with control .

The mechanism of the changes in these analyses in
hypothyroidism may be related to increased leakage from skeletal -
muscle cells or diminished clearance from the circulation or both (8) .

The above discussion can be predicts due to the thyroxin
replacement therapy study that seen to be due to the normalization
occurs in SCK levels . Thyroid hormone replacement thetapy resulted
in resolution . Clinical Svinptoms and a marked reduction in the SCK
level such SCK level in patient with hypothvroidism under scores the
important assessing thyvreid function in patient with weakness even
when systemic symptoms and singns of hy pothyroidism are moderali
or absent (14).
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Studymmg physical parameters table(1), Vmax and Km, it was scen
that using 37C as incubated temperature, is a convenient temperature
for increasing the affinity of the enzyme to its substrate.

Decreased value in Km (hypothyroidism ) can be explained to be
due to the increase in enzyme aflinity , while increased value of V
max compared with control could be due to a change occurring in the
catalytic site conformation or /number in the total of the enzyme
which leading to increase 1n the enzyme activity and affinity (15).
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Table (1): Km and Vmax values for serum enzymes in (Normal ,
Hypo and Hyper ) thyroidism

. Parameter Normal Hypo Hyper
Km{mM) 19.77 13.29 250.34
Vmax(U/L) 32258 1428.57 312.50
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Figr (1) Serum CK Activity in Normal , Hypo and Hyper groups
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Fig (2) Michael's menten plots for Serum CK activity in Hypo ,

Normal and Hyper thyrodisim cases

Fir “3) Lineweaver - Burk Plot for Normal, Hypo and Hyper CK activity
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y = 3862.2x - 56.075
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Fig: (4) Increasing CK activity using increased serum.

| Volume of serum (ml) | Absorbance (nm) | Activity (u/L)

0.03 0.091 73.528
0.04 0.111 89.688
0.05 0.156 126.048
0.06 0.209 168.872
0.07 (0.281 227.048
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