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We measured serum triiodothyronine (T3), serum thyroxine {14), serum thyroid-stimulated hormone (TSH), zinc (Zn) and 
copper (Cu) levels in 34 patients with hyperthyroidism, 28 patients with hypothyroidism and 32 healthy subjects. These 
values were significantly higher than normal in hyperthyroidism and lower than normal in hypothyroidism. There was 
correlation between serum T3 levels and serum Zn and Cu concentrations in hyperthyroidism. However, there was no 
correlation among the all other parameters. [Turk J Med Res 1994; 12(3): 122-126] 
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Trace elements have been shown to influence hor­
mones at several levels, including hormone secretion 
and activity, and binding to the target tissue. For the 
syn thes is and metabo l i sm of thyroid ho rmones , 
numerous spesif ic enzyme and transport processes 
have to work in concert (1-3). There is now some 
evidence to suggest that zinc may likewise be involved 
in thyroid homeostasis (3,4). In addition, hormones 
have been shown to influence trace metal metabolism 
at several levels, including excretion and transport of 
trace metals (1-3). Deficiency of zinc, copper, man­
ganese and selenium has been observed to affect the 
endocrine system (2,4). 

This study was designed to investigate the altera­
tion of plasma zinc and copper in hyperthroidism and 
hypothyroidism which are the functional diseases of 
the thyroid gland. 

MATERIALS AND METHODS 
We measured serum total T3, total T4, T S H , Zn and 
Cu levels in 34 patients with hyperthyroidism, 28 
patients with hypothhyroidism and 32 healthy subjects. 
We classified the patients with hyperthyroidism Group 
1, the patients with hypothyroidism as Group 2 and 
healthy subjects as Group 3. We investigated if there 
was a significant difference or a correlation in serum 
Zn and Cu levels between the patient groups and 
healthy subjects. 
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We detected serum total T3 (Total T3, cat. no: 
TKT3 5, D P C , USA) , total T4 (Total T4, cat.no: TKT4 
5, DPC, USA) and T S H (TSH, cat.no: T K T S H 5, D P C , 
USA) by radioimmunoassay method, serum Zn and Cu 
levels (Perkin - Elmer A A S , USA) by atomic absorption 
spectrophotometry method in all subjects after obtain­
ing venous blood samples. 

Student's t-test and linear regression analysis 
were used for stastically evaluation. 

RESULTS 
Thirty four patients with hyperthyroidism (22 females, 
12 males) (Group 1); 28 patients with hypothyroidizsm 
(12 females, 16 males) (Group 2) and 32 healthy sub­
jects (19 females, 13 males) (Group 3) took part in 
this study. Twenty five (73,6 %) of the patients with 
hyperhyroidism had Basedow-Graves' disease and 9 
(26,4%) had toxic nodular goiter. All of the patients 
with hypothyroidism had primary hypotty oidism. The 
reason of hypothyroidism was thyroidectomy in 19 
(65,5 %) and subacute thyroiditis in 9 (34,5 %) of the 
patients. 

The results and comparisons of the data between 
hyperthyroidism, hypothyroidism and control groups 
were demonstrated in Tables 1 to 3. 

There was positive correlation only 
between p lasma T3 and Cu levels (p<0,001), and 
between p lasma T3 and Zn levels (p<0,01). But 
t h e r e w a s n o c o r r e l a t i o n a m o n g t h e o t h e r 
parameters. 
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Tablo 1. Comparison of the data of hyperthyroidism group with that of control group. 

Hyperthyroidism group Control group t P 

Number of patients (n) 34 32 1.03 >0.05 
Mean age (year) 39±12 38±11 1.88 >0.05 
Total T3 (ng/mL) 267.6±43.C 130.5±24.0 16.09 <0.001 
Total T4 (M9/mL) 12.4+.2.2 8.7±1.5 2.31 <0.05 
TSH (mlU/mL) 0.18±0.17 1.4±1.0 .5.70 <0.001 
Zn (mg/dL) 90.0±6.7 90.2±7.2 1.85 >0.05 
Cu (mg/dL) 164.0±30.0 98.1±10.9 2.31 <0.05 

Tablo 2. Comparison of the data of hypothyroidism group with that of control group. 

Hypothyroidism group Control group t p 

Number of patients (n) 28 32 1.98 >0.05 
Mean age (year) 37±11 38+11 1.30 >0.05 
Total T3 (ng/mL) 61.6±5.1 130.5+24.0 -14.51 O.001 
Total T4 (M9/mL) 4.6±0.9 8.7±1.5 -3.37 <0.001 
TSH (mlU/mL) 4.6±0.6 1.4±1.0 -9.26 <0.001 
Zn (mg/dL) 69.8+8.9 90.2±7.2 9.97 <0.001 
Cu (mg/dL) 89.6±8.1 98.1+10.9 2.37 <0.01 

Tablo 3. Comparison of the data of hyperthyroidism group with that of hypothyroidism group. 

Hyperthyroidism group Hypothyroidism group t P 

Number of patients (n) 34 28 1.98 >0.05 
Mean age (year) 39±12 37+11 1.13 >0.05 
Total T3 (ng/mL) 267.6±43.3 61.6±5.1 10.67 <0.001 
Total T4 (ng/mL) 12.4±.2.2 4.6±0.9 5.86 <0.01 
TSH (mlU/mL) 0.18±0.17 4.6±0.6 12.33 <0.001 
Zn (mg/dL) 90.0+6.7 69.8+8.9 4.02 <0.05 
Cu (mg/dL) 164.0+30.0 89.6±8.1 6.04 <0.05 

DISCUSSION 
There have been a few studies on p lasma and 
erythrocyte Zn concentration and urinary Zn excretion 
in patients with thyroid disorder (2). High plasma Zn 
levels have been reported in hyperthyroidism and plas­
ma Zn concentrations have been noted to correlate 
well with T3 and T4 levels (5-7). We detected in­
creased plasma levels of Zn in the patients with hy­
perthyroidism and a positively correlation between 
plasma Zn and T3 levels. Changes in body metabolic 
rate have been shown to be reflected in altered Zn 
metabolism (2). Thyroxine administration to rats sig­
nificantly enhanced the rate of Zn-turnover and altered 
its distribution in various organs. Zn turnover and 
utilization were significantly arrested in hypothyroid rats 
(8). However, it was suggested that thyroxine inhibits 
the synthesis of carbonic anhydrase C which results in 
decreased levels of carbonic anhydrase B and content 
of erythrocyte Zn in hyperthyroidism (9,10). However, 
normal plasma Zn concentrations in patients with hy­
perthyroidism have been reported (11-13). 

In this study, we measured plasma Zn and Cu 
l e v e l s i n p a t i e n t s w i th h y p e r t h y r o i d i s m a n d 
hypothyroidism. We did not investigate eryhrocyte Zn 
concentration and urinary Zn excet ion. There was 
significant difference in p lasma Zn levels between 
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Figure 2. Plasma T4 levels in the hyperthyroidism and control 
groups. 

IIP 13 CT3 

Figure 6. Plasma T3 levels in the hypothyroidism and control 
groups. 

CZii i l l Zn 

Figure 4. Plasma Zn levels in Ihe hyperthyroidism and control 
groups. 
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Figure 8. Plasma TSH levels in the hypothyroidism and control 
groups. 

Figure 5. Plasma Cu levels in the hyperthyroidism and control 
groups. 

Figure 9. Plasma Zn levels in the hypothyroidism and control 
groups. 
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Figure 11. Positive correlation between plasma T3 and Cu le­
vels in hyperthyroidism 

Figure 12. Positive correlation between plasma T3 and Zn levels 
in hyperthyroidism 

the patients with hyperthyroidism and healthy sub­
jects. 

Plasma Zn levels were lower then normal in the 
patients with hypothyroidism in our study. In that 
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patient group, there was no correlation between plas­
ma T3, T4, T S H and Zn levels. 

It has been reported that plasma ceruloplasmin 
levels, concentrations of plasma and erythrocyte Cu 
increase in patients with hyperthyroidism (2,14,15). 
T h y r o i d h o r m o n e s e n h a n c e the s y n t h e s i s o f 
lysozymal enzymes in muscle and are necessary for 
the catabolic response to a variety of stimuli in this 
tissue and increase the concentration of free amino 
acids in plasma (1). 

P lasma Cu levels were higher than normal in 
patients with hyperthyroidism and lower than normal 
in patients with hypothyroidism in our study. We did 
not invest igate p lasma ceru lop lasmin levels and 
erythrocyte Cu concentrations. We found a positive 
correlation between plasma T3 and Cu levels only 
in the patients with hyperthyroidism. 

Hipertiroidizm ve hipotiroidizmde T3, T4, TSH, 
Zn ve bakır metabolizması 

34 hipertiroidli, 28 hipotiroidli ve 32 sağlıklı kişide 
serum triiodotironin (T3), serum tiroksin (T4), se­
rum tirold stimüle edici hormon (TSH), Çinko (Zn) 
ve bakır (Cu) düzeyleri ölçüldü. Bu değerler anlam­
lı bir şekilde hiportiroidizmde normalden daha 
düşüktü, bununla birlikte diğer bütün parametreler 
arasında ilişki bulunamadı. [Turk J Med Res 1994; 
12(3): 122-126] 

REFERENCES 
1. Larsen PR, Ingbar SH. The thyroid gland. In: Wilson JD, 

Foster DW, eds. Williams Textbook of Endocrinology. Phila­
delphia: WB Saunders, 1993; 8: 357-488. 

2. Aihara K, Nishi Y, Hatano S, et al. Zinc, copper, manganese 
and selenium metabolism in thyroid disease. Am J Clin Nutr 
1984; 40: 26-35. 

3. Saner G, Savaşan S, Saka N. Zinc metabolism in hypothy­
roidism (letter; comment). The Lancet 1992; 339: 1575-6. 

4. Licastro F, Mocchenegiani E, Zannotti M, et al. Zinc affects 
the metabolism of thyroid hormones in children with Down's 
syndrome: Normalisation of thyroid stimulating hormone and 
of reverse triiodo-thyronine plasmic levels by dietary zinc 
supplementation. Int J Neurosci 1992; 65: 259-68. 

5. Wolff HP. Untersuchungen zur pathophysiologic rdes zinks-
toffweechsels. Klin Wochenschr 1956; 34: 409-18. 

6. Hikosaka T, Miyagawa S, Yokozawa T, et al. Effects of the 
trace metals (magnesium, zinc and copper) in serum. Folia 
Endocrinol Jap 1982; 58: 502. 

7. Aktuna D, Buchinger W, Langsteger W, et al. Beta-caro­
tene, vitamin A and carrier proteins in thyroid diseases. Acta 
Med Austriaca 1993; 20:17-20. 



1 2 6 AKÇAY, UYANIK, AKÇAY, TEKİN, YILDIZ, TONBUL 

8. Yadav Hs, Nogpal KK, Sharma BN, et al. Influence of thy­
roxine and temparature on zinc metabolism. Indian J Exp 
Biol 1980; 18: 993-6. 

9. Taniguchi N, Ishikawa N, Kondo T. Inhibitory effect of thy­
roxine on carbonic anhydrase B isoenzyme biosynthesis in 
rabbit reticulocyte lysates. Biochem Biophys Res Commun 
1978;85:952-8. 

10. Pangaro JA, Weinstein M, Devetakk MC, et al. Red cell zinc 
metalloenzymes in hyperthyroidism. Acta Endocrinol 1974; 
76: 645-50. 

11. Bremmer WF, Fell GS. Zinc metabolism and thyroid status. 
Postgrad Med J 1977;53: 143-5. 

12. Morley JE, Russell RM, Reed A, et al. The interrelationship 
of thyroid hormones with vitamin A and zinc nutritional sta­
tus in patients with chronic hepatic and gastrointestinal dis­
orders. Am J Clin Nutr 1981 ; 34:1489-95. 

13. Nishi Y, Kawate R, Usui T. Zinc metabolism in thyroid di­
sease. Postgrad Med J 1980; 56: 833-7. 

14. Aspin N, Sass-Kortsak A. Copper. In: Bronner F, Coburn 
JW, eds. Disorders of Mineral Metabolism: Trace Minerals. 
New York, NY: Academic Press, 1981 ; 59-92. 

15. Tsou CT, Chen MD, Lin WH, et al. Alternations of zinc 
levels in patients with thyroid disorders. Chung Hua I Hsueh 
Tsa Chin, 1993; 51: 57-60. 

Turk J Med Res 1994; 12 (3) 


