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Abstract :

Hypothyroidism is a clinical condition char-
acterised by transient or progressive im-
pairment of biosynthesis of thyroid hor-
mones with compensatory thyroid enlarge-
ment. Thyroid hormone exerts its action on
every cell of the body, by influencing the
rate of general metabolic processes. It is
involved in brain maturation and tissue de-
velopment. Hyperuricemia can result from
increased production or decreased excre-
tion of uric acid or from a combination of
two processes. In Primary hypothyroidism,
renal plasma flow is reduced in accor-
dance with the changes in cardiovascular
hemodynamics that causes decreased
glomerular filtration.AIM AND OBJEC-
TIVES- The aim of the study is to estimate
the level of Serum Uric acid in Primary hy-
pothyroid cases and to compare it with
normal, healthy control groups (age and
sex matched) and to correlate the relation-
ship between Serum Uric acid level with
Serum Creatinine, Blood Urea, Total Cho-
lesterol and fasting Glucose.

MATERIALS AND METHODS:

-Study population composed of 50 pa-
tients with Primary hypothyroidism and 50
healthy control groups (age and sex
matched). Blood samples from both the
groups were analysed for serum Uric acid,
thyroid profile, renal function test, total
cholesterol and fasting blood glucose.
Uric acid was estimated by Uricase
method. Thyroid profile was done by
ELISA. RESULTS- The mean S.Uric acid
level was significantly high in the study
group (10.4 plus or minus 1.71 mgdl)
when compared to the control group (5.37
plus or minus 0.95 mgdl) and the p value
is statistically significant. Our study
showed decreased level of S.T3 and S.T4
and increased S.TSH in the study group
when compared to that of control group.
CONCLUSION- To conclude, our study
showed increased level of Serum Uric
acid in patients with Primary Hypothyroid-
ism when compared to normal healthy
controls. Increase in S.Uric acid levels in
hypothyroid patients may be due to in-
creased production from excess ADP and
decreased renal clearance.
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If thyroid status is corrected, Uric acid level
returns to normal and an improvement of re-
nal status occurs in patients with Primary hy-
pothyroidism.

Keyword : Primary Hypothyroidism, Thyroid
hormones, Uric acid, Creatinine clearance.
Hypothyroidism is a clinical condition charac-
terised by transient or progressive impair-
ment of biosynthesis of thyroid hormones
with  compensatory thyroid enlarge-
ment.Hypothyroidism commonly occurs in 2-
15% of the general population. It is associ-
ated with weight gain, fatigue, hoarseness of
voice, cold intolerance, constipation and de-
pression.Hypothyroidism is a risk factor for
atherosclerosis and cardiovascular disease
(1). Thyroid dysfunction also causes remark-
able changes in renal functions, electrolyte
and water homeostasis. Primary hypothy-
roidism is the state due to deficiency of thy-
roid hormones usually due to impaired func-
tion, damage to, or surgical removal of thy-
roid gland.Primary hypothyroidism accounts
for 99% of cases of hypothyroidism. Primary
Hypothyroidism is a common endocrine dis-
order where the thyroid gland produces less
than the normal amount of thyroid hormones
(Ts& T,4) with the clinical and biochemical
manifestations of thyroid hormone deficiency
(2).Thyroid hormone exerts its action on
every cell of the body, by influencing the rate
of general metabolic activity(3).1t is involved
in brain maturation, tissue development and
heat production(4). In Thyroid gland, hor-
mones are derived from thyroglobulin(Tg), a
large iodinated glycoprotein. Tg is iodinated
on tyrosine residues and subsequently prote-
olysed to release newly synthesized T, and
T3 .A peripheral deiodinase in target

tissues such as pituitary, kidney, and liver
selectively removes I'from T, to make Tsg,
which is a muchmore active molecule. T,
can be thought of as a prohormone, though it
does have some intrinsic activity (5). Thyroid
hormones are essential for an adequate
growth and development of

the kidney.The kidneys are not only an
organ for metabolism and elimination of
thyroid hormones but also a target organ
of iodothyronines action.Synthesis of
thyroglobulin and hormones of the thy-
roid gland are regulated by the hypotha-
lamic —hypophyseal mechanism (6). Hy-
pothyroidism is accompanied by a de-
crease in glomerular filtration, hypona-
tremia and an alteration of the ability for
water excretion (7,8).Impaired water ex-
cretion is associated with decreased
creatinine clearance, increased serum
creatinine levels and increased serum
uric acid level(9,10).The plasma osmo-
lality is lower in these patients(11).It is
consistent and reversible(12,13). Uric
acid (2,6,8- trihydroxypurine) is the end
product of catabolism of purine nucleo-
sides adenosine and guanosine. Uric
acid has the property ofprotection
against ageing and oxidative stress.The
daily synthesis of uric acid is approxi-
mately 400 mg and dietary sources con-
tributes to another 300 mg. Approxi-
mately 70% of the uric acid is excreted
by the kidneys and the rest by the gut.
Renal handling of uric acid is complex
and involves four sequential steps:

(1) glomerular filtration of virtually all
the uric acid in capillary plasma enter-

ing the glomerulus

(2) reabsorption in the proximal con-
voluted tubules of about 98 to 100 %
of filtered uric acid

(3) subsequent secretion of uric acid
into the lumen in the distal portion of
the proximal tubules

(4) further reabsorption in the distal
tubules. The net urinary excretion of
uric acid is 6 to 12% of the amount
filtered.
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Serum Uric acid level depends on
purine content of the diet, rate of purine
synthesis, degradation and salvage
pathway.Hyperuricemia is defined by
serum uric acid concentrations greater
than 7.0 mg/dl in men or greater than
6.0 mg/dl in women

(14). Hyperuricemia can result from in-
creased production or decreased ex-
cretion of uric acid or from acombina-
tion of two processes (15).Renal
plasma flow is reduced in accordance
with the changes in cardiovascular
hemodynamics.

AIM AND OBJECTIVES:

1 Toestimate the level of Serum Uric acid

in Primary hypothyroid patients and to

compare it with normal and healthy control

groups(age and sex matched).

2To correlate the relationshipbetween Se-
rum Uric acid level with other parameters
such as Serum Creatinine, BloodUrea, To-
tal Cholesterol and fasting Glucose in pa-
tients with Primary hypothyroidism.

MATERIALS AND METHODS:

This Study was conducted at our medical
college hospital. Written informed consent
was obtained from the participants.Study
population composed of 50 patients with
Primary Hypothyroidism and 50 healthy
control groups (age and sex matched).
Blood samples from both the groups were
analysed for serum Uric acid, thyroid pro-
file, routine renal function test,total choles-
terol and fasting blood glucose.

INCLUSION CRITERIA:
Patients with Primary Hypothyroidism

EXCLUSION CRITERIA:
Patients with Chronic inflammatory dis-
ease, Renal disease and Acute infections.

SAMPLE COLLECTION:

5 ml of fasting venous blood was col-
lected. Blood samples were allowed to
clot for half an hour and then centrifuged.
Serum samples were stored at -20C for
T;T,and TSH estimation. Other parameters
such as uric acid, serum creatinine, urea,
total cholesterol and fasting glucose were-
measured. Creatinine clearance (C)was
calculated using Cockcroft-Gault formula.

ESTIMATION OF URIC ACID:

METHOD: URICASE — TRINDER, END
POINT Uric acid + O+ HyO--------------
>Allantoin + CO,+ H,O, TOOS + 4AAP +
H,Opo . >Quinoneimine dye +4 H,0
The intensity of the colour formed is pro-
portional to the uric acid concentration.

Mixed and incubated for 5 minutes at 37°
C. The absorbance read at 540nm against
reagent blank.

CALCULATIONS:
Uric acid (mg/dl) = Abs of Test
X Concentration of Standard (mg/dl)

Abs of Standard Uric acid (Standard)=6
mg/dl

ESTIMATION OF OTHER PARAME-
TERS:

Serum creatinine was estimated by Jaffe’s
method. Blood urea was estimated by
Urease — Glutamate Dehydrogenase
method. Fasting blood glucose was esti-
mated by Glucose Oxidase and Peroxi-
dase method. Serum total cholesterol was
estimated by Cholesterol Oxidase and
Peroxidase method.
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ESTIMATION OF THYROID PROFILE:

Thyroid profile T3 T,and TSH was esti-
mated by Sandwich ELISA.

DISCUSSION:

Primary Hypothyroidism is characterised
by myopathy and decreased water excre-
tion. Serum creatinine is increased and
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ESTIMATION OF THYROID PROFILE:

Thyroid profile T3 T,and TSH was esti-
mated by Sandwich ELISA.
CALCULATION OF C:

cr
COCKCROFT-GAULT FORMULA:
For males,
C =[140-Age(years)]xWeight(kq)

Cr

72x S.creatinine(mg/dl)

For females,
C =[140-Age(years)Ix Weight (kg) x0.85

c r
72x S.creatinine(mg/dl)

creatinine clearance is slightly decreased
in patients with hypothyroidism (16). In
our study, we measured serum Uric acid
in Primary hypothyroid patients and com-
pared the same with the normal healthy
individuals. The mean S.Uric acid level
was significantly high in the study group
(10.4 £ 1.71mg/dl) when compared to the
control group (5.37+ 0.95mg/dl) and the p
value is statistically significant. S.Uric
acid level depends on purine content of
the diet, rate of purine synthesis, degra-
dation and salvage pathway. Since 75%
of Uric acid is eliminated through kidneys,
in patients with hypothyroidism impaired
renal function is one of the etiology for
hyperuricemia. In Primary
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TABLE: 1

RESLLTS AND STATISTICAL ANALYSIS:

DESCRIPTIVE STATISTICS

FARAMET Control (n=50) BSiudy (n=50)
FRS Min. Max. Mean 5.0 Min. Max. Mean 5.0
URICACIDR.60 7.00 5.37 D.95 5.00 14.0 10.4 1.71
T3(ng/ml) P52 P00 1.44 D.38 D12 0.69 0.32 D13
T4{gll) F8OD {1120  BT.76 1541 P20 52.0 41.1 769
TSH(IU/mI)D 55 5,40 2.01 D84 4 85 P7T50  M1.71 BTG
TABLE: 2
DESCRIPTIVE STATISTICS
PARAMAT Caontrol (n=50) Study (n=50)
ERS [Min. AEES Mean 5.0 flin. HERS Mean 5.0
UREA  [180 R0 p7.82  F.38 P20 43.0 31.82  F.01
EEEAT'N' 0.46 0.90 0.68 0.10 1.00 1.80 1.32 0.21
%UEOSEEE.G 111 B5.5 1192  B50 105 B7.86 PB4
T.CHOLE
teroL 140 010 17922  [1921 (168 302 2523 P46
Col ™™oy a7 ha03 per B89 [izso Bs (174
TABLE:
STUDENT'S t-TEST ANALYSIS OF S.URICACID VALUES
ETWEEN CONTROL AND STUDY GROUP

Sample Mean 5.0 Statistical inference
Control (n=50] h 3700 05260 1=-18.136

| 0001=0.05
Study (n=50) 10.4000 1.71429 -

Significant
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TABLE: 4

STUDENT'S t-TEST ANALYSIS OF T3, T4, TSH VALUES

BETWEEN CONTR

L AND STUDY GROLUP

Sample Mean 5.0 Statistical inference

T3

Control (n=50) 1.4478 38145 T=10.613
0001=0.05

Study (n=50) 0.3220 13870 Significant

T4

IControl (n=50} B7_ 7600 15 41608 T=19.132
0001=0.05

Study (n=50) #1.1400 769577 Significant

TSH

[Control (n=50) E.0160 24456 T=-13.326

TABLE: 5

STUDENT'St—TEST ANALYSIS OF CREATININE AND C__
ETWEEN CONTROL AND STUDY GROLUP

Sample Mean 5.0 Statistical inference
CREATININE
Control (n=50) G510 10628 T=-18.895
Btudy (n=50) 1.3220 21504 D.DC'.‘I =0.05
’ Bignificant
Eer
Control (n=50) 20,3084 b.E61188 T=12.350
Btudy (n=50) F5.534E 1749471 D.DC'.‘I =0.05
[Bignificant
TABLE: 6
PEARSONS CORRELATION
bARAMETEHE LURIC ACID STATISTICAL INFERENCE
T3 BT (M) F=0.01 significant
LES i F=0.01 significant
TSH BE6*™) F=0.01 significant
UREA 229(*) F=0.05 significant
CREATININE 789" F=0.01 significant
T.CHOLESTEROL 7380 F=0.01 significant
Cer F.G84() F=0.01 significant
M 100

L
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hypothyroidism, renal plasma flow is reduced
in accordance with the changes in cardiovas-
cular hemodynamics and glomerular filtration
rate is decreased (17).Maximal urinary flow
rate and free water clearances were similarly
reduced in these patients. So S.Uric acid
level is increased. Further, hyperuricemia is
also due to increased production of uric acid
due to myopathy. In hypothyroid patients,
there is an excess ADP which is degener-
ated to xanthine. Xanthine is a substrate for
Xanthine oxidase resulting in increased Uric
acid production (18, 19). Our study showed
decreased level of Tzand T, and increased
TSH in the study when compared to that of
control group. This is due to decreased syn-
thesis of thyroid hormones and loss of nega-
tive feedback control when compared to
healthy individuals. Pearsons correlation
studies revealed a positive correlation be-
tween serum Uric acid and TSH and a nega-
tive correlation between serum Uric acidand
T3 & Ty If thyroid status is corrected, Uric
acid level returns to normal and an improve-
ment of renal status occurs in Primary hypo-
thyroid cases(20).

CONCLUSION:

To conclude, our study shows increased
level of Serum Uric acid in patients with Pri-
mary Hypothyroidism when compared to nor-
mal healthy controls. Increase in Uric acid
levels in hypothyroid cases may be due to
increased production from excess ADP and
decreased renal clearance.
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