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11,5INTRODUCTION risk of atheroscherosis disease . There is general 
Thyroid hormones have profound metabolic effects, the agreement that total and LDL-C and triglyceride level 
most striking action being an increase in energy increase in hypothyroid.
expenditure. In hyper-thyroidism the metabolic effects 
include increased utilization and oxidation of all major Hyperlipidemia observed in hypothyroidism, is a 

1,2
fuel substrates, that is, protein, glucose and lipids . metabolic result currently treatable with thyroid hormone. 
Hyperthyroidism is characterized by increased lipolysis Before the availability of sensitive thyroid hormone 
in femoral and abdominal adipose tissue and increased analysis increased serum or plasma cholesterol level 

1,2 accepted as important evidence supporting the lipids . The metabolic effects of hypothyroidism are not 
12

well characterized. The condition is characterized by diagnosis of hypothyroidism . But classical signs and 
3,4 symptoms of clinical hypothyroidism may not be increased fasting plasma cholesterol and triglycerids . 

13
Although the lipid abnormalities associated with observed where it is mild or moderate . The aim of this 

5,6 study, is to investigate the concentration level of hypothyroidism have described  and the beneficial 
triglyceride, cholesterol and cholesterol profile in effect of treatment of hypothyroidism on lipid 

6 Sudanese patients with thyroid dysfunction (hypo and abnormalities has been reported . The effects of 
hyperthyroidism). hypothyroidism on HDL cholesterol level have been 

contradictory. HDL cholesterol levels have been reported 
7 8 9 MATERIAL AND METHODSto be increased , decreased  and normal  in hypo-

Reagents thyroidism. Likewise, few studies have addressed the 
All chemical reagents were purchased from Biosystem effect of treatment of hypothyroidism on apolipoprotein: it 
Company (Spine Company for Analytical Material and is less commonly appreciated in lipoprotein physiology 
Chemical Reagents).which tend to be the opposite to those seen with 

10hypothyroidism . It is well-known that hypothyroidism is 
Subject and study population associated with hyper cholesterolemia and increases the 
The case – control study included  Sudanese patients 
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ABSTRACT... Objectives: Studies on relation between serum lipids and thyroid dysfunction are numerous but, on the whole, desultory and 
inconclusive. The aim of this study was to investigate the concentration of serum triglyceride, cholesterol and cholesterol profile in Sudanese 
patient with thyroid dysfunction. Design: A case control study. Period: April 2008 to June 2009. Setting: Khartoum, Omdurman and Ibrahim 
Malik teaching Hospital, Khartoum State. Material and Methods: 200 Sudanese patients with thyroid dysfunction (hypothyroidism 100, 
hyperthyroidism 100) was compared with 100 healthy subjects as control group . Serum samples was taken and cholesterol, triglyceride, LDL 
and HDL levels were analyzed using colorimetric methods. Results: The mean ±SD serum triglyceride, total cholesterol, HDL and LDL in 
normal case respectively were 63.3±8.5, 163±6, mg/dl 44.3±3.7 mg/dl, 78.8±8 mg/dl. Among hypothyroidism, the mean ±SD serum total 
cholesterol, LDL, HDL respectively were 213.9±31.8 mg/dl, 38.5±3.5 mg/dl, 123.8±27.4 mg/dl and also among hyperthyroidism the mean ±SD 
serum triglyceride, total cholesterol, HDL and LDL respectively were 55.2±6.1mg/dl,152±11.5 mg/dl, 40.7±1.3 mg/dl and 76.1±9.7 mg/dl. 
Serum level of triglyceride, total cholesterol,  and LDL is significantly elevated in hypothyroidism patients when compared with their control 
group  (P<0.05). these changes in lipids profile among hypothyrodism patients are reversed upon thyroxine (T4) replacement therapy(p < 0.05). 
Conclusions: This study conclude that, the hypothyroidism causes significant increases of  serum triglyceride, total Cholestrol, and LDL, with 
slight decreases in HDL level. In contrast thyroid replacement therapy reversed these changes.
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attending the Khartoum, Omdurman and Ibrahim Malik 
Teaching Hospital in Khartoum State, in period from April 
2008 to June 2009. Hundred subjects were used as 
baseline control age range from 15- 72 years. Baseline 
value was formulated by considering those patients 
(age-matched) who presented with hypothyroidism. In 
this study infected person with age in hypothyroidism 
from 14-72, hyperthyroidism from 16-72 years.

In this study the patients with thyroid dysfunction and 
under treatment with thyroid drugs. The excluding criteria 
is based on patients with any other disease.

Blood sample: were collected from case and control, 5ml profile between hyperthyroidism patients and their 
blood from each individual of study population. The blood control group( p ≥ 0.05) table II.
was centrifuged at 5000 r.p.m for 10 minutes and serum 
was obtained. Serum sample obtained was subjected to 
colorimetric methods. Serum T  and T  were measured 3 4

by microplate competitive enzyme immunoassay and 
TSH measured by microplate immunoenzymateric assay 

14,15
(Monobind, Costa Mesa, USA) . 

STATISTICAL ANALYSIS 
The data was analyzed by computer program (SPSS). 
Student t-test was used for the calculation. P ≤ 0.05 was 
considered significant. 

RESULTS
The questionnaire of this study includes age, sex, 
occupation, treatment and duration of the disease. The 
mean ±SD serum triglyceride, total cholesterol, HDL and 
LDL in normal case respectively were 63.3±8.5, 163±6, 
mg/dl 44.3±3.7 mg/dl, 78.8±8 mg/dl. Among 
hypothyroidism, the mean ±SD serum triglyceride, total 
cholesterol, LDL, HDL respectively were 157.3± 9.6 
mg/dl, 213.9±11.8 mg/dl, 38.5±3.5 mg/dl, 123.8± 7.4 
mg/dl and also among hyperthyroidism the mean ±SD 
serum triglyceride, total cholesterol, LDL and HDL 

Demographic data results for the study subjects were respectively were 55.2±6.1 mg/dl, 152.0±11.5 mg/dl, 
presented in table (I). After treatment of  hypothyroidism 76.1±9.7,and 40.7±1.3 mg/dl mg/dl (in table II). 
patients with levothyroxine, for  6 weeks later,fT , fT , had 4 3

significantly  increased where as TSH had fallen Difference in serum levels of triglyceride, total 
significantly. The estimated triglyceride, cholesterol and cholesterol, and LDL between hypothyroidism patients 
LDL were  significantly reduced (157.3± 9.6 versus 91.0 and their control group was significant (P<0.05) in table 
± 6.2 mg/dl , 213.9±11.8 versus 184.3 ± 7.8 mg/dl , 123.8 II. In contrast there is no significant different in serum lipid 
±7.4 versus 94.5 ± 6.4 mg/dl respectively, p ≤ 0.05) as 
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5,6shown in table-III. hypothyroidism have previously been described . The 
effects of hypothyroidism on apolipo-protein 

DISCUSSION concentration is, however, less well known, furthermore, 
These results suggest that the effect of hypothyroidism it is less commonly appreciated that hyperthyroidism is 
on lipid metabolism is more marked in patients with also associated with disturbance of lipoprotein 
higher serum. TSH levels (table II). Even mild elevations physiology. This study confirm the increased total 

10of TSH are associated with changes in lipid profile cholesterol found in hypothyroidism  which has been 
16

significant enough to raise the cardiovascular risk . The reported by others. These changes revert towards 
higher prevalence of hypothyroidism among middle aged normal with treatment of the underlying thyroid 
women, associated with an increase in total plasma abnormality. In contrast to the well known effects on total 

17
cholesterol . This is in agreement with our finding cholesterol, the effect of thyroid dysfunction on HDL 
showing that hyperlipidemia is associated with cholesterol levels reported in the literature has produced 

7,8,9hypothyroidism. Hypothyroidism result in a small in 1000 conflicting results . In the present study we found a 
density lipoprotein (LDL-c), total serum cholesterol and definite decrease in HDL cholesterol levels after 
decrease in high density lipoprotein (HDL-c) that treatment of hypothyroidism and the opposite after 
enhance the risk for development of Aflero Scherosis and treatment of hyperthyroidism. These changes are 

20coronary artery disease, there is no clear evidence to consistent with a recent therapy study .
18

date that hypothyroidism causes clinical heart disease . 
Hypothyroidism increases the oxidation of plasma CONCLUSIONS
cholesterol mainly because of (i) an altered pattern of This study demonstrated that, the hypothyroidism is the 
binding and (ii) due to the increased levels of cholesterol, risk factor for  atherosclerosis and CAD . In contrast 
which presents substrate for oxidative stress. thyroid replacement therapy  has beneficial effects on 
Hypothyroidism is often accompanied by diastolic the serum lipid profile and on the risk of CAD in patients 
hypertension that, in conjunction with the dyslipidemia, with hypothyroidism
may promote atherosclerosis. However, thyroxide 
therapy, in a thyrotropin (TSH) suppressive dose, usually REFERENCES

19 1. Brennan, M.D., Powell, C., Kaufman, K.R., Sun, P.C., leads to a considerable improvement of the lipid profile . 
Bahn, R.S. and Nair, K.S. The impact of overt and The increased incidence of coronary artery disease in 
subclinical hyperthyroidism skeletal muscle. Thyroid, 

subjects with hypothyroidism may due in part to the lipid 
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abnormalities found in this condition. These lipid 
abnormalities and the response to treatment of 2. Riis, A.L., Jorgensen, J.O., Gjedde, S., Norrelund, H., 

  Professional Med J July-Sep 2011;18(3): 436-439.                                 (www.theprofesional.com) 438

3THYROID DYSFUNCTION



Jurik, A.G., Nair, K.S. Ivarsen, P. Week, J. and Molleler, N. 11. Lapaud, P.M., Bearbatic, L., Maurel, D. and Catanzn, G.A. 
Whole body and foream substrate metabolism in Long study of changes induced by throidectomy in 
hyperthyroidism: evidence of increased based plasma lipid and lipoprotein spectrum in the Europ 
muscle protein breakdown. Am J. Physio. Endocrinol badger: Atheroscherosis 2004;33 92): 129-150.
Metab. 2005;288: E1067-E1073.

12. Gordon, H. The regulation of the human serum 
3. Duntas, L.H. Thyroid disease and lipids thyroid, cholesterol level. Postgrad. Med. J 1959;35:186-196.

2002;12:287-293.
13. Allain, C.C., Poon, L.S., Chain, C.S.G., Richmond, W. and 

4. Brenta, G., Berg, G., Zago, V., Muzzio, M.L., Schnitman, Fu, P.C. Enzymatic determination of total serum 
M. Sinay, I., Ariast, P. and Schreier, L. Proatherogenic cholesterol. Clin. Chem. 1974;20:470-475.
mechanism in subclinical hypothyroidism: hepatic 
lipase activity in relation to the VLDL remnant IDL. 14. Caldwell, G., Kalleh, H.A. and Gow, S.M. A review 
Thyroid 2008;18:1233-1236. strategy for thyroid function testing. Lancet, 

1985;1:1117.
5. Kutty, K.M., Bryant, D.G. and Farrid, N.R. Serum lipid in 

hypothyroidism: A reevaluation. J. Clin. Endocrinol and 15. Hopton, M.R. and Harrap, J.J. Immunoradiometric 
Metabolism, 1978;46: 55-60. assay of thyrotropin as a first line thyroid function test 

in the routine laboratory. Clin. Chem., 1986;34: 691.
6. Friis, T. and Pederson, L.R. Serum lipid in hyper and 

hypothyroidism before and after treatment. Clinica 16. Serter, K. and Dermidas, B. The effect of L-thyroxin 
Chimica Acta, 1987;162:155-163. replacement therapy on lipid based cardiovascular 

risk in sublinical hypothyroidism. J. Endocrinol. Inves. 
7. Aviram, M., Luboschitzky, R. and Brook, J. Lipid and 2004;(10):897-903.

lipoprotein pattern in thyroid dysfunction and the 
effect of therapy. Clinical Biochemistry, 1982;15:62-66. 17. Alexander, J.G.H., Bindels, R.G.J. and Frolich, W.M. The 

prevalence of subclinical hypothyroidism at different 
8. Adgeppa, D., Macaron, C., Mallik, T. and Schnuda, N.D. total plasma cholesterol levels in middle aged men 

Plasma high density lipoprotein cholesterol in thyroid and women: a need for case finding? Clin. Endocrinol. 
disease. Journal of Clinical Endocrinology and 1999;(50):217-220.
Metabolism, 1979;49:726-729.

18. Miura, S., Litaka, M. and Yoshimura, H. Disturbed lipid 
9. Lithell, H., Boberg, J., Hellsing, K., Ljunhall, S., Lundquist, metabol ism in  pat ients  wi th  subcl in ica l  

G., Vessby, B. and Wide, L. Serum lipoprotein and hypothyroidism: Effect of L-thyroxine therapy. Inter. 
apolipo-protein concentration and tissue lipoprotein Med. 1994;33:No 7.
l ipase  act iv i ty  in  over t  and subcl in ica l  
hypothyroidism: the effect of substitution therapy. 19. George, J.K. Cardiovascular and Atherogenic Aspect 
European Journal of Clinical Investigation, 1981;11:3-10. of Sub-clinical hypothyroidism. Thyroid 2000;10 (8): 

665-679.
10. Muls, Blaton, V., Rosseneu, M., Lesaffre, E., Lamberigt, E. 

and De Moor, P. Serum lipids and apolipoproteins AI, 20. Pazos, F., Alverz, J.J., Rubies-Prat, J., Varela, C. and 
AII and B in hyperthyroidism efore and after Lasuncion, M.A. Long term thyroid replacement 
treatment. Journal of Clinical Endocrinology and therapy and lends of LP (a) and other lipoproteins. 
Metabolism, 1982;55:429-464. Journal of Clinical Endocrinology and Metabolism 

1995;80:562-566.

  Professional Med J July-Sep 2011;18(3): 436-439.                                 (www.theprofesional.com) 439

4THYROID DYSFUNCTION

Received after proof reading:    12/08/2011Article received on:    21/02/2011

Correspondence Address:
Abdelmula M. Abdella, 
Department of Clinical Chemistry,  
Faculty of Medical Laboratory Science, 
Alneelain University, Khartoum, Sudan.  
P.O.Box12702. Fax 00249183776338
mula200099@yahoo.co.uk

Article Citation:
Abdella AM, Modawe GA. Thyroid dysfunction; serum 
lipid profile in Sudanese patient. Professional Med J Sep 
2011;18(3): 436-439.    

Accepted for Publication:    00/00/0000


	Page 1
	Page 2
	Page 3
	Page 4

