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INTRODUCTION

The enzymes alkaline phosphatases (ALPs) are a 
group of enzymes that hydrolyze organic phosphates. 
It is found in most tissues like the osteoblasts of bone, 
bile, canaliculi of liver, epithelium of small intestine, 
proximal tubules of kidneys, placenta, and breast 
during lactation [1; 47]. Excess of thyroid hormones 
is associated with increased bone turnover [2; 59]. 
Elevated serum ALP levels occur in high bone turnover 
conditions [3; 60].

 The optimum pH for alkaline phosphatase is 9, 
indicating the alkaline environment of bone [4,5; 48, 54]. 
Total alkaline phosphatase activities more than normal 
reference range has been noted in serum of hyperthy-
roid patients. Boomer et al. and Cooper et al. noted in-
creased concentration of ALP in 50% of the hyperthyroid 
patients [6,7; 55, 56]. Rhone et al. found raised serum 
ALP activity in 77% of hyperthyroid patients [8;57]. Tibi 
et al. have shown an increase in total ALP activity in 51% 
of hyperthyroid patients [9; 58]. However, Cooper et al. 
did not find a simultaneous increase in 5’-neocleotidase 
which shows that the increase in serum ALP is due 
to an elevated osteoblastic activity. After treatment of 
hyperthyroidism, the serum ALP concentration remains 

high for several months showing that increased bone 
turnover continues even after the achievement of euthy-
roidism and normal metabolic rate [10; 30]. 

MATERIALS AND METHODS

Clinically thyrotoxic individuals of any age and 
either sex belonging to different part of Khyber Pakh-
tunkhwa (n = 100), referred to Radioimmunoassay (RIA) 
laboratory for thyroid function tests (TFTs) were enrolled 
for this cross sectional study and divided on the basis of 
results of Thyroid Function Tests (TFTs) into thyrotoxic 
(group I) and euthyroid (group II).

Clinically hyperthyroid patients of any age and 
either sex visiting/referred to RIA Lab IRNUM hospital for 
thyroid functions tests were included in this study. Pa-
tients with concomitant primary hyper-parathyroidism, 
malignancy, and hypervitaminosis D were excluded. 
Data was collected on a Proforma composed of ques-
tions (history), physical examination and laboratory 
tests. A blood sample of approximately 5 ml was drawn 
from antecubital vein of every subject with disposable 
syringe using all the aseptic techniques, immediately 
centrifuged (IEC Model DPR – 6000 centrifuge) at the 
rate of 1500 – 2000 rpm for 10 minutes and then stored 
in freezer at – 20 0C till analysis. The samples were 
analyzed for serum FT3 concentration in RIA laboratory 
at the Institute of Radiotherapy and Nuclear Medicine 
(IRNUM), Peshawar. Serum concentration of the hor-
mone was determined by Radio Immuno Assay (RIA) 
method. Serum concentration of ALP was determined 
by Kinetic colorimetry in Hitech laboratory, Aman Hos-
pital Peshawar.

RESULTS 

The normal range of serum ALP is 65 – 270 IU/L. 
The mean values for serum ALP in our study were 
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240.26±10.11 IU/L in group of cases and 163.88+4.89 
IU/L in the group of controls. There was a significant 
difference between the two groups regarding serum 
ALP with a P – value of < 0.001 (Table 1). The maximum 
and minimum values for cases were 414 IU/L and 74 
IU/L respectively, while for controls these were found 
to be 243 IU/L and 102 IU/L respectively.

DISCUSSION 

In this study ALP was increased in cases. Archer, 
F. J. and Taylor, S. M. have reported elevated concentra-
tion of serum ALP in hyperthyroid cats [11; 82].

The increase in ALP is due to the effects of T4 
and T3 on bone cells i.e. osteoblasts and osteoblast 
precursors [12; 83]. At higher concentration, Allain et 
al. have observed T3 to inhibit cell division and increase 
the production of ALP and osteocalcin coupled with 
formation of bone matrix in precursors of osteoblasts 
as well as primary culture of osteoblasts in experiments 
on rats [13; 84]. Kumeda et al. have reported a signifi-
cantly increased serum bone ALP (B-ALP) in Grave’s 
patients with subclinical hyperthyroidism having low 
TSH as compared to those having normal TSH [14; 
85]. Dhanwal D.K. in his literature review has reported 
elevated levels of ALP in nearly 50% cases; serum ALP 
concentration remains high for several months after 
treatment which suggests that the increased bone 
turnover sustains even though the metabolic rate has 
become normal [15; 86]. Jyotsna et al. have also noted 
significantly high ALP in thyrotoxic patients as compared 
to control. ALP was found raised in 61.25% patients and 
15% controls [16; 87]. 

CONCLUSION

A differential diagnosis of hyperthyroidism should 
be in mind of a physician in patients with increased 
concentrations of serum ALP especially those with 
concomitant bone pains.
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