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Abstruct

Several symptoms of hypothyroidism characterized by low
FT3 and FT4 were classified into hypothyroidism and Hoffman's
syndrome .It was accepted that free radical generation and lipid
peroxidation are associated with many diseases. Creatine kinase in
serum is affected by thyroid hormones. This study was undertaken to
investigate the relationship between malondialdehyde as a general
lipid peroxidation marker and CK activity in patients with primary
hypothyroidism and Hoffman's syndrome which indicatees
hypothyroidism with undetectable FT3 and FT4 in serum with
elevated values of TSH.
The study revealed that MDA is within the normal range, while CK
activities in sera of Hoffman's syndrome were increased with many
folds compared to that of primary hypothyroidism and control values.

Introduction

Primary hypothyroidism is a chronic and insidious disease caused
by a failure of thyroid hormone production. Hypothyroidism should be
considered as a differential diagnosis of creatine kinase elevation :
actually, neuromuscular symptoms and signs occur in most newly
diagnosed patients with thyroid diseases (1).
The frequency of myopathy in hypothyroidism ranges from 30-80%.
The major symptoms related are weakness, muscular cramps and
myalgia ,the pseudohypertrophic form is called Hoffman's
syndrome(2) .Muscle hypertrophy is a rare occurrence in
hypothyroidism. It is more commonly seen in males than females and
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is referred as Hoffman's Syndrome in adults and Kocher-Debra-
Semelaigne Syndrome in children(3).

A health cell condition is a measure of conversion of T4 into T3,
which is catalyzed by S-diiodinase (4), this is modified by the pituitary
gland(5). Creatine kinase as a key of enzyme plays a significant role
in the assessment of the thyroid function as a clinical score and the
measurements of these peripheral thyroid hormones (6).

Alteration of basal metabolic rate and the energy metabolism of tissue
in several mammalian species represents one of the major functions
of thyroid hormones (7). Accumulating evidence has suggested that
the hyperthyroidism is associated with the increase in free radical
production and lipid peroxide levels (8,9), where as the hypo
metabolic state induced by hypothyroidism is associated with a
decrease in free radical production (10) and lipid peroxidation
products (11).

Materials and Methods

Chemicals : All chemical used in this project were of high analar
grade. CK-Kit from RANDOX lab. was used for the determination of
CK activity.

ULRER a sensitive thyroid stimulating hormone U-TSH enzyme
immunoassay test kit, free ftriiodothyronine FT3 enzyme
immunoassay test kit and free thyroxin FT4 enzyme immunoassay
test kit (Biocheck,Inc,Burligame ).

Sampling:
The samples were collected from (The Specialized Centre of
Endocrinology and Diabetes (Al-Kindi Hospital)
They were classified into three groups as the following:
1. Control Group(Gl) : includes (14) healthy individuals from
both sexes, with no previous disease which may interfere with
the parameters analyzed in this study. 2
Hypothyroidism patient group (G2): includes (10) patients
suffering from hypothyroidism of both sexes.
3. Hoffman's syndrome group (G3) : includes (3) patients suffering
from hypertrophic muscular symptoms.
Collection of blood :
Blood samples (5 ml) were collected from the above groups by
venipuncture, the blood was left at room temperature for 30-60
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min. (no anticoagulant) after a clot formation , the serum was isolated
by centrifugation at 2500 rpm for 10 min. .
Determination of serum malondialdehyde MDA :

Malondialdehyde is an end product of lipid peroxidation . It
reacts with thiobarbeturic acid TBA to produce a colored complex .
MDA was measured according to (12) the method of (Fong
K.L.et.al.1973) by monitoring the TBA reactive complex formed in
the incubation mixture containing plasma , TBA and trichloroacetic
acid TCA in a water bath at 60 °C for 90 min .The absorbance of the
complex was measured at 532 nm .

Determination of thyroid stimulating hormone TSH :

The ultra sensitive TSH- Elisa test is based on the principle of
a solid phase enzyme linked immunosorbent assay (13,14).
Determination of free triiodothyronine FT3 and free thyroxin  FT4
tests

The FT3 and FT4 tests are a solid phase competitive enzyme
immunoassay (15).
Determination of CPK activity :

Creatine kinase CK activating was done by utilizing creatine

phosphate as a substrate to act as the initial catalyst for a series of
reactions resulting in the formation of NADPH .
The NADPH produced is proportional to CK activity and is used to
reduce nitro blue tetrazolium NBT in the presence of diaforase to give
the blue /violet color of diaformazon which has a maximum
absorption around 560 min, the reaction was stopped by the addition
of hydrochloric acid (16).

Result and Discussion

Table(1.) and ( fig. I) showed a marked elevation in TSH for G3
compared to G2 and G1, also TSH for G2 was elevated over that of
control . While in table (1.) ,( fig. IT) and( fig.IlT), FT3 and FT4 in G3
were found to be under the detectable limits .
Sub-clinical hypothyroidism SCH is characterized by the findings of
the elevated TSH level in the presence of low T3 and T4 in the
circulating system (17). The activity of the thyroid gland is
predominantly regulated by the concentration of the pituitary
glycoprotein ~ hormone, thyroid stimulating hormone  TSH
(18).Severity of myopathy generally correlates with the duration and
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the degree of thyroid hormone deficiency (19). Various physiological
studies in both rats and humans confirmed the concept in that a
decrease in T4 and T3 leads to an increase in TSH (20).

Table (2.) and( fig.IV) showed that MDA levels of hypothyroidism in
G2&G3 were slightly lower than that of G1. Studies confirm that in
hypothyroid rats, the MDA levels didn't differ significantly from
euthyroid value (21).Thyroid hormones are physiological modulators
of both tissue oxidative stress and protein degradation (22). The
mechanism linking hypothyroidism with oxidative stress is
unknown(23).

Table (2.) and( fig.V) showed an increase in creatine kinase by many
folds in G3 compared to Gland G2 .Thyroid hormone increases the
activities of many enzymes including CK .The mechanism of such
elevation in CK in G3 may be related to increased leakage from
skeletal muscle cells or diminished clearance from the circulation or
both (24).Patients of G3 under score with assessing of thyroid
function are suffering from weakness and muscle stiffness even when
systemic symptoms and signs of hypothyroidism are moderate (25).
Patient of G2 showed an increased levels of CK over that for control
group . As hypothyroidism resulted in a deficiency of thyroid activity
characterized by decrease in basal metabolic rate ,.

Fatigue and lethargy, these parameters were covering energy content .
This process is prohibited by protein synthesis inhibitor (26).Most
disorders are associated with protein biosynthesis  for example
severe hypothyroidism resulted in an elevation in CK activity (27).
A study conduced to investigate CK activity and it's involvement in
energy profile , the data obtained showed an elevation in CK activity
in hypothyroidism when compared with control and the muscular
disorders which leads to hypothyroid myopathy . (Hoffman's
Syndrome) showed an elevated muscles enzyme even  when
compared with hypothyroidism (28) .

References

1. Mastropasqua M.,Spagne; G., Baldini, V., Tedesco, 1., and
Paggi, A., (2003), Horm .Res.,59 (2) :105-8.

2.Rocha Vasconcellos; LF., Peixoto; M.C., Nunes DeOliveira, T.,
Penque; G., and Celestino Leite; A.C. .(2003) ,Argivos Deuro-
Psiquiateria. 61:3B,851-854.

108



IBN AL- HAITHAM J. FOR PURE & APPL. SCI VOL.22 (1) 2009

3.Riggs; J.E., (1991), Hypothyroidism , in Neurology in Clinical
Practice, Vol.Il, Butterworth-Heinemann. (USA) P.848-849.
4.Davidsons, (2000), Medicine.18" ed UK.
5.GreenSpan, S., and Fand Gardener, G., (2001) , Clin . Endo. 6™ .
ed.MecGrow Hill. USA .
6.Muller B.,Zuikuski; H., Huber, P ., G.R. ate life j., and Staub, J.J..,
(1995),J.MEDICINE. 333:964-969.
7.Schwaretz; HL. And Oppenheimer; J.H.(1978), Pharmacology and
Therapeutics.3:349-376.
8.Fernandez; V., Barrientos; X., Kipreso K., Valenzuela; A., and
Vidla; LA. (1985), Endorinology 117 :496-501.
9.Asayama; K., Dobashi; K., Haysashibi; H., Megata; Y.,and Kato;
K., (1987) , Endocrinology , 2:2112-2118.
10.Swaroop; A.,and Ramasarma, T.,( 1985) , Biochemical
Journal.226: 403-408.
11.Paller; M.S., (1986). Kidney International 29 : 1162-1166.
12.Fong; K.L., McCay; P.B., and Poyer, J.L., (1973), J. Biol.Chem.
248: 7792
13.Utiger; R.D., (1978), " The Thyroid " ,S.C. Werner in Harper and
Row, Hagerstown, ;MD; 9:196-205.
14.Engal; E." Methods in Enzymology " Van Vunakis H. , and
Langone J.J. ,(eds), (1980) , Academic Press, Newyork 70 : 419-
492,
15.Tietz; N.W., (1976), "Fundamentals of Clinical Chemistry " 2" Ed.
,Sanders Press Phil.P. 602.
16.0Oliver; .T.,(1955), J. Biochem., 61(1): 116 — 122.
17.Cooper; DS., (2001), N.Engl. Med. 345:260-265.
18.Grossman; M., Weitraub; B.D. and Szkudlinski; M.W. (1997),
Endocrin.Rev.(4) 18:476-501.
19.Torres C.F.,and Moxley; R.T., (1990) , J.Neurol., 237 :271-274.
20.Zilva; P. M. , and Philip; D.M., (2002), "Clinical Chemistry in
Diagnoses and Treatment " 6™ Ed., P. 159-160.
21.Venditti; P.M., Balestrieri; S.,Di Meo., and De Leo; T.(1 997),
Journel of Endocrinology , 155: 151 -157.
22 Pamplona; R., Portero- Otin M., Ruiz; C., Bellmunt M.J., Requena
J.R., Thorps S.R. .et al. ,(1999), Free Radic. Biol.Med. 27 (7-8):
901-910.

109



IBN AL- HAITHAM J. FOR PURE & APPL. SCI VOL.22 (1) 2009

23.Rahbani-Nobar; M., Bahrami; A., Norazarian; M., and Dolatkhah
H., (2004), Int.J. Endocrinol Metab. 2:103-109.
24.Docherty; 1., Harrop J.S., Hine; K.R., Hopton; M.R., Mathews;
H.L., and Taylor C.J., (1984), Clin.Chem.30 (1) : 42-45.
25.Soott; K.R., Simmons; Z.,and Bayer; P.J.,(2002), J.Medi. 26
(1):141-144.
26.Waelboeck; M., Vanobberghen; E., and De Myts; P., (1979), J.
Biol. 254 : 7736-7740.
27 Finsterer; J. ,Stollberger; C., Groossegger; C. and K; Croiss A.,
(1999), J.M. Ed., 52(4): 205-208.
28 Bireware; S., Oppenheimer; M., and Zwade E-T JR. , (2004), Mar.
S-D-J Med 57 (3): 109-10.

Table(1): TSH, FT; and FT4 values in sera of the three studied

Undetectable

Where: G, represents control group B
: ‘G, represents group of patients with Hypothyroidism
G; represents group of patients with Hoffman's Syndrome

Table (2): MDA values and CK activities in sera of the three
studied groups

CK IU/L |
Mean +S.D.
11.02+1.489 | 110:16.2
- 93+125 | 1830+81.67 |

9.0:1.1 | 7320+52.67
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Fig I: TSH levels in the three studied groups

Where: e represents G, (control group).
a represents G, (Hypothyroidism patients group)
m represenis G: (Hoffman's syndrome patients group)
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Fig (3): Levels of FT; in G; and G; while in Gs it is undetectable
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Fig (4): Levels of MDA in the three studied groups
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Fig(5) Creatine kinase activities of the three studied groups
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