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and supernatant was aspirated. The remaining cell 
pellet was resuspended and 0.1% sodium azide was 
added to each tube. After further centrifugation, the 
samples were prepared for flow cytometry. A flow 
cytometer was first prepared for sample analysis 
using CaliBRITE beads and AutoCOMP software. 
The stained samples were then run on the flow cyto-
meter and analyzed with Simultest IMK-Lymphocyte 
software.13 Patient data were stored in list mode to 
allow subsequent analysis of data files. The software 
automatically collects a sufficient number of events 
to obtain a minimum of 2,000 lymphocytes within 
the lymphocyte gate.

Cytokine assay

Serum levels of interleukin-5 were measured us-
ing a sandwich enzyme-linked immunosorbent assay 
similar to the method already described (Wako Pure 
Chemical Industries, Osaka, Japan).10 All assays were 
done in duplicate. The detection limit of the assay was 
4 pg/ml and the intra-assay and inter-assay coefficients 
of variation were 7% and 12%, respectively.

Thyroid function and antibody tests

Serum thyroxine (T4) and thyrotropin (TSH) were 
estimated by radioimmunoassay (RIA) and immu-
noradiometric assay (IRMA), respectively. The kits 
were obtained from the Bhabha Atomic Research 
Centre, Mumbai, India. The reference range of normal 
values for T4 is 4.5-12.5 µg/dl* and for TSH is 0.25-5.0 
µIU/ml. Antithyroid antibodies (AMc) and ATg were 

determined by commercially available semi-quantita-
tive hemagglutination (Serodia) kits obtained from 
Fujerobio Inc, Tokyo, Japan. Tests were considered 
positive only if titres were higher than 1:400.

Results

In the final analysis there were three groups of 
subjects. The first group, namely “GD”, consisted 
of 19 patients with Graves’ hyperthyroidism with a 
mean age of 37.1 years (SD= 10.5 years), the second 
group named “HT” was composed of 16 hypothyroid 
patients with Hashimoto’s thyroiditis whose mean age 
was 34.9 years (SD= 11.2 years) and the third group 
consisted of 10 euthyroid controls with a mean age 
of 32.6 years (SD= 10.2years). The characteristics 
of the patient and euthyroid control population are 
given in Table 1.

CD4/CD8 ratio

The ratio was 1.500.55 (meanSD, range: 0.58-
2.4) in patients with GD, 1.100.32 (meanSD, 
range: 0.54-1.67) in patients with HT and 2.120.76 
(meanSD, range: 0.74-3.43) in euthyroid subjects. 
When the Kolmogorov-Smirnov test (KS test) was 
applied to the ratios, results showed that the values 
for HT were significantly lower compared to those 
of the control group (p<0.01). When the values of 
GD were compared with the HT and control groups 
using the KS test, the difference was not found to be 
statistically significant (p>0.01).

Table 1. Characteristics of the study population

S. No characteristics Euthyroid controls HT with hypothyroidism Graves’ hyperthyroidism

1. Number (n) 10  16  19 

2. Age (years)

        Mean (SD)  32.6 (10.2)  34.9 (11.2)  37.1 (10.5)

3. Males/females 2/8 3/13 4/15

4. T4 µg/dl, Mean (SD)*  9.96 (1.63)  2.82 (2.12)  51.74 (22.28)

5. TSH mU/L Mean

        Median

 3.1

 3.5

 79.7

 83.2

 0.1

 0.09

6. CD4/CD8 ratio Mean (SD)  2.12 (0.76)  1.10 (0.32)  1.50 (0.55)

7. Serum IL-5 (pg/ml) Mean (SD)  7.55 (1.50)  14.66 (3.34)  24.77 (2.20)

Reference limits: T4 (4.5-12.5 µg/dl)*,  TSH (0.25-5.0 mU/L)

* T4 to convert to SI units multiply by 12.87 HT: Hashimoto thyroiditis.

 




