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Abstract  :  The aim of  the  present  s tudy was to  evaluate  the  impact  of
hypothyroidism on the autonomic regulat ion of the cardiovascular  system
by analyzing sympathetic and parasympathetic influences on the heart and
the  e f fec t  o f  thyrox ine  rep lacement .  Th i r ty  newly  d iagnosed  female
hypothyroid patients with mean age 32.73±9.98 years were recruited from
the Thyroid Clinic, GTB Hospital, Delhi. Various Autonomic function tests
to assess Basal heart  rate variabil i ty,  parasympathetic activity (E:I Ratio,
30:15 Ratio,  Valsalva Ratio) and sympathetic activity (Postural Challenge
tes t ,  Sus ta ined handgr ip  tes t )  were  done  before  and af ter  a t ta inment  of
euthyroidism. There was significant increase in parasympathetic activity on
achieving euthyroid state. The sympathetic activity too significantly improved
af ter  L- thyroxine supplementat ion.  Lipid  prof i le  parameters  s ignif icant ly
decreased after achieving euthyroid state. Our findings are consistent with
prev ious  repor t s  tha t  thyrox ine  the rapy  appears  to  res to re  the  e f fe ren t
vagal activity and alters the relative contribution of systems that maintain

res t ing blood pressure  and hear t  ra te .
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features of hypothyroidism like bradycardia,
decreased  ca rd iac  con t rac t i l i ty ,  na r row
pulse  p ressure ,  p tos i s  and  low leve l  o f
thermogenes i s  a re  sugges t ive  o f  def ic ien t
adrenergic  s t imulat ion.  Contrary to  cl inical
p ic tu re  thyro id  hormone  def ic iency  i s
assoc ia ted  wi th  an  increased  sympathe t ic
in f luence  on  the  ca rd iovascu la r  sys tem.
Stud ies  have  found  overa l l  depress ion  of
adrenerg ic  responses  a t  ca rd iac  and
per iphera l  l eve l  and  an  increased  p lasma
noradrenal ine  concent ra t ion  in  hypothyroid
state (3). The changes in sympathetic activity
might  represen t  an  adap ta t ion  to  a l t e red
adrenerg ic  respons iveness  a t  ca rd iac  and
per iphera l  l eve l  (4 )  tha t  appears  to  be

INTRODUCTION

Thyroid hormones have prominent effects
on  the  hear t  and  the  per iphera l  vascu la r
sys tem e i ther  d i rec t ly  o r  ind i rec t ly  which
may be  due  to  changes  a t  the  au tonomic
nervous  sys tem leve l  (1 ) .  Thyro id
dysfunctions are associated with changes not
only in cardiac or vascular function but are
also bel ieved to  al ter  autonomic regulat ion
of cardiovascular system (2).

The clinical  features of hyperthyroidism
and  hypothyro id i sm are  sugges t ive  o f
sympathetic nervous system overactivity and
hypoac t iv i ty  respec t ive ly .  Charac te r i s t i c
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MATERIALS AND METHODS

The s tudy  was  conduc ted  on  30  newly
diagnosed  female  hypothyro id  pa t ien t s
(32 .73±9 .98  years ) .  The  pa t ien t s  were
recru i ted  f rom the  Thyro id  Cl in ic ,  GTB
hospital, Delhi. Diagnosis of hypothyroidism
was  done  on  the  bas i s  o f  genera l  h i s tory ,
clinical examination and serum levels of fT

3
,

fT
4 

and TSH. The recordings for hypothyroid
patients were taken before and three months
after treatment with attainment of euthyroid
s t a t e .

Patients  suffering from other  condit ions
known to affect autonomic function tests like
diabetes mell i tus,  renal  disease,  psychiatr ic
d i sease  o r  ca rd iovascu la r  d i sease  were
excluded from the study.

The study was approved by the Institute
Ethical  Committee and an informed writ ten
consen t  was  taken  f rom pa t ien t s .  Al l  the
patients were tested under similar laboratory
condi t ions .  They  were  a l lowed  to  ge t
fami l ia r  wi th  the  exper imenta l  and
envi ronmenta l  condi t ion  of  the  labora tory .
The  fo l lowing  parameters  were  s tud ied  in
al l  the subjects .

I . Autonomic  func t ion  tes t s :  Basa l  hear t
rate  var iabi l i ty ,  E:I  Rat io,  30:15 Rat io,
Valsalva Ratio,  Postural  Challenge test ,
Sus ta ined  handgr ip  tes t .

I I . Biochemica l  parameters :

1 . Thyro id  hormone  prof i le  –  fT
3,

 fT
4,

T S H .

2 . Lip id  p rof i l e  –  Tota l  cho les te ro l ,
Triglycerides ,  LDL-Cholesterol .

Autonomic function tests :

In  the  fo l lowing  tes t s ,  the  ECG was

compensa tory  in  na ture  and  may be  in
response  to  the  def ic ien t  per iphera l
responses  to  ca techolamine ,  the  thermal
stress derived from the lack of the calorigenic
effect  of  thyroid hormone,  the reduction in
card iac  ou tpu t  o r  f rom the  lack  of  T

3
 in

c r i t i ca l  regu la to ry  cen t res  o f  the  cen t ra l
nervous  sys tem.

Thyroid hormone deficiency can lead to
an increase in  BP as  wel l  as  act ivat ion of
sympathe t ic /adrena l  sys tem.  The
sympathe t ic  and  adrena l  ac t iva t ion  in
hypothyro id i sm,  which  i s  revers ib le  wi th
thyro id  hormone  t rea tment ,  con t r ibu tes  to
the development of arterial hypertension (5).

Hypothyro id i sm i s  o f ten  accompanied
by  d ias to l ic  hyper tens ion  tha t ,  in
conjunc t ion  wi th  the  dys l ip idemia ,  may
promote  a therosc le ros i s  (6 ) .  Over t
hypothyro id i sm may resu l t  in  acce le ra ted
a therosc le ros i s ,  coronary  hear t  d i sease
presumably  because  of  the  assoc ia ted
hyper tens ion ,  hypercholes te ro lemia  and
hyperhomocyste inemia (7) .

Some au thors  have  observed
hypofunc t iona l  abnormal i t i es  o f  ca rd iac
parasympathe t ic  nervous  sys tem assoc ia ted
wi th  thyro id  hormone  def ic iency  (8 ,  9 ) .
Contrary to above f indings Xing et  al  (10)
repor ted  tha t  pa t ien ts  wi th  hypothyroid ism
of ten  have  au tonomic  dysfunc t ions  wi th  a
higher level of vagal tone.

Studies  done in  Indian populat ion have
assessed  the  au tonomic  s ta tus  in  thyro id
dysfunct ion but  very less  data  is  avai lable
on the changes in autonomic functions after
a t ta inment  of  eu thyroid ism.  In  the  present
study we evaluated the autonomic functions
and lipid profile in hypothyroid patients and
observed the effect  of  t reatment .
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record .  The  30:15  ra t io  was  ca lcu la ted
by  tak ing  the  ra t io  o f  maximum R-R
in te rva l  a round  the  30 th  bea t  to  the
minimum R-R interval  around 15th beat
af te r  s tanding .

(d) Valsalva rat io :

Each subject was told to perform Valsalva
manoeuvre for 15 seconds by blowing into
a  mouth  p iece  a t t ached  to  an  anero id
manometer  and  main ta in  a  p ressure  o f
40 mm Hg for 15 sec.  Three trials were
performed a t  in tervals  of  5  minutes .  A
continuous ECG was recorded 1 minute
before  the  manoeuvre  ( res t ing  per iod) ,
during manoeuvre (strain period, 15 sec.)
and  60  seconds  subsequent  to  s t ra in
per iod .

Valsalva ratio was taken as the maximum
ratio of maximum R-R interval after the
s t ra in  to  tha t  o f  shor tes t  R-R in te rva l
dur ing  the  s t ra in .

Valsalva Rat io =
Maximum R - R interval after st ra in

Shor test R - R interval dur ing the st ra in

Shor tes t  R-R in terva l  dur ing  the  s t ra in
The maximum ra t io  of  three  t r ia l s  was
taken for  the autonomic act ivi ty .

Tests  for  Sympathet ic  React iv i ty

(e) Pos tura l  Chal lenge  Tes t

Us ing  sphygmomanometer  two b lood
pressure  record ings  were  t aken  in  the
supine position after a 5 minute rest and
the  average  of  the  two read ings  was
taken .  The  sub jec t  was  then  asked  to
stand up unaided and erect for 2 minutes
at  the end of which blood pressure was
recorded again.  The changes in systol ic
and  d ias to l ic  b lood  pressure  were
ca lcu la ted .

recorded f rom s tandard  leads  us ing the
s tudent  phys iograph  machine  ( INCO) ,
whi le  the  blood pressure  was  measured
wi th  a  mercury  sphygmomanometer .

Test  for  Autonomic  Act iv i ty

(a) Basal  Heart  Rate Variabi l i ty :

After making the subject lie down in the
supine position for 5 minutes, lead II ECG
was  recorded  for  1  minute .  Each  R-R
in te rva l  was  de te rmined .  The  min imum
and maximum R-R interval  values were
identified and converted into heart  rate;
the  d i f fe rence  of  the  cor responding
maximum and  min imum va lue  of  hear t
ra te  was  recorded  as  the  hear t  r a te
variabi l i ty  in 1 minute.

Tests  for  Parasympathet ic  React iv i ty

(b) Hear t  Ra te  Var ia t ion  dur ing  deep
breathing or  the E:I  Rat io :

The  sub jec t  was  asked  to  l i e  qu ie t ly
supine for 1 minute with ECG leads (limb
leads)  app l ied  and  connec ted  to  the
phys iograph  machine .  Af te r  a  verba l
command the  subject  s tar ted to  breathe
deeply  and cont inuously  a t  a  ra te  of  6
brea ths  per  minutes  (5  seconds
inspiration and 5 second expiration). The
resu l t  was  expressed  in  t e rms  of  an
average  of  6  maximum R-R in te rva l s
dur ing  exp i ra t ion  to  an  average  of  6
min imum R-R in te rva l s  dur ing
insp i ra t ion .

(c) 30:15 Ratio :

After  making the subject  l ie  supine for
about  5  minutes ,  the subject  was asked
to stand up unaided and erect as quickly
as  poss ib le .  Dur ing  th is  per iod  lead  I I
ECG was recorded and the point  at  the
start of standing was marked on the ECG
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(f) Sus ta ined Handgr ip  Tes t

The  tes t  was  per formed in  the  s i t t ing
posi t ion and the average of  three basal
blood pressure was taken. The maximum
volun ta ry  con t rac t ion  was  then
determined  wi th  handgr ip  dynamometer
using the dominant hand of the subject .
Handgrip was then maintained at 30% of
the subject’s maximum capacity for 2–3
minutes. Blood pressure was recorded on
the  con t ra  l a te ra l  a rm every  minute
during contract ion.  The highest  systol ic
and dias tol ic  b lood pressure  dur ing the
handgrip exercise and the mean of the 3
b lood  pressure  read ing  before  the
handgrip  began were noted.

I I . Biochemica l  parameters

1 . Thyroid hormone Prof i le

Serum fT
3,

 fT
4,

 TSH

The estimation of fT
3
, fT

4
 and TSH were

done  in  the  Endocr ine  & Metabol ic
laboratory of Guru Teg Bahadur Hospital.
The quantitative determination of human
thyro id  s t imula t ing  hormone  (hTSH)
in  se rum was  done  us ing  the  Gamma
Coat  [1251]  hTSH Immunorad iomet r ic
Assay  ( IRMA) Ki t .  F ree  Thyroxine
( fT

4
)  l eve l s  was  es t imated  us ing  the

Gamma CoatTM Free  T4  (Di rec t -One-
Step)  Radio immunoassay  k i t .  F ree
Triiodothyronine (fT

3
) level in serum was

es t imated  us ing  the  Dia  Sor in  Free  T3
RIA Kit.

2 . Lipid Profile

Total  Cholesterol

I t  was  es t imated  us ing  the  cho les te ro l
ox idase  perox idase  (CHOD-POD)
enzymatic end point method. Cholesterol
was oxidized by cholesterol oxidase with

produc t ion  of  hydrogen  perox ide .  The
hydrogen peroxide formed reacts with 4-
aminoant ipyr ine  to  fo rm quinone imine .
The absorbance of quinoneimine was read
colorimetrically at 510 nm. The intensity
of  co lour  thus  p roduced  was  d i rec t ly
propor t iona l  to  to ta l  cho les te ro l
concen t ra t ion .

Tr ig lycer ides

Tr ig lycer ides  were  hydro lysed  by
l ipopro te in  l ipase  and  the  l ibe ra ted
g lycero l  was  then  phosphory la ted  wi th
the help of  glycerol  kinase in  presence
of ATP to glycerol -3-phospate which was
then  ox id ized  in  p resence  of  g lycero l
phosphate oxidase to dehydroxy acetone
phosphate and hydrogen peroxide. Phenol
and  4-aminoant ipyr ine  then  combined
wi th  hydrogen  perox ide  by  ox ida t ive
condensat ion  in  presence  of  peroxidase
to  p roduce  red  co loured  qu inone imine ,
which showed a maximum absorbance at
500 nm filter. The intensity of colour thus
produced  was  d i rec t ly  p ropor t iona l  to
t r ig lycer ide  concent ra t ion .

LDL – Choles tero l

LDL – Choles te ro l  was  es t imated  by
formula :  LDL =  Tota l  Choles te ro l  –
(HDL-C+VLDL-C).

Stat i s t i ca l  ana lys i s  :  The  da ta  was
analyzed using SPSS-13 by paired t-test .

RESULTS

Table  I  shows  the  parasympathe t ic
act ivi ty  in  hypothyroid pat ients  before  and
af te r  t rea tment .  There  was  s ign i f ican t
improvement  in  a l l  the  parasympathe t ic
paramete rs  in  hypothyro id  pa t ien t s  a f te r
t rea tment  (BHRV,  E: I  Ra t io ,  30 :15  Rat io ,
Valsalva Ratio).
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Table II  shows the sympathet ic  act ivi ty
in  hypothyro id  pa t ien t s  before  and  a f te r
t rea tment .  Dur ing  pos tura l  cha l lenge  tes t
there  was  s ign i f ican t  decrease  in  sup ine
systolic and diastolic blood pressure showing
improvement  a f te r  t rea tment  as  compared
to pretreatment. Postural fall  in systolic BP
was insignif icant  in pre and post  t reatment
group .  The  change  in  d ias to l ic  BP a f te r
susta ined hand gr ip  tes t  was s ignif icant  in
eu thyro id  s ta te  f rom tha t  o f  hypothyro id
s t a t e .

TABLE I : Showing  pa rasympa the t i c  ac t iv i ty  in
hypo thyro id  pa t i en t s  be fo re  and  a f t e r
t r ea tment  (Mean±SD) .

S . No . Parameters Pre treatment Post treatment

1 BHRV (Beats/min) 11.27± 2.98 20.10± 5.12***
2 E : I Ratio 1.32± 0.13 1.45± 0.15**
3 30:15 Ratio 1.24± 0.14 1.48± 0.13***
4 Valsalva Ratio 1.42± 0.19 1.61± 0.23**

**P<0 .01 ;  ***P<0 .001 .

TABLE I I : Showing  va lues  o f  basa l  BP  (mm Hg) ,
change  dur ing  pos tu ra l  cha l l enge  t e s t
and  sus ta ined  handgr ip  (HG)  t e s t
(Sympa the t i c  Ac t iv i ty )  in  hypo thyr iod
pa t i en t s  be fo re  & a f t e r  t r ea tment
( M e a n ± S D ) .

S . No . Parameters Pre treatment Post treatment

1 Supine SBP 128.07± 7.32 118.63± 7.10***
2 Supine DBP 87.60± 2.85 80.4± 5.95***
3 Change SBP 7.80± 2.64 8.50± 2.47
4 Difference DBP 17.47± 2.09 20.20± 2.94***

* * * P < 0 . 0 0 1 .

Serum leve ls  o f  fT
3
 and  fT

4
 were

significantly increased in euthyroid state as
compared to their  hypothyroid s tate ,  where
as  the  TSH leve l  s ign i f ican t ly  degreased
on  ach iev ing  eu thyro id  s ta te  as  seen  in
Table III .

To ta l  cho les te ro l  l eve l  as  wel l  a s  the
LDL-choles terol  level  was border l ine  high,
both of  which s ignif icant ly  decreased once

TABLE I I I : Showing  Thyro id  hormone  p ro f i l e  in
hypo thyr iod  pa t i en t s  be fo re  and  a f t e r
t r ea tment  (Mean±SD) .

S . No . Parameters Pre treatment Post treatment

1 fT3 (pg/ml) 1.24± 0.77 3.21± 1.06***
2 fT4 (ng/dl) 1.74± 1.19 4.05± 3.74**
3 TSH (μlU/ml) 37.26± 28.31 1.83± 1.39***

**P<0 .01 ;  ***P<0 .001 .

the  hypothyro id  sub jec t s  ach ieved  the
euthyroid s tate .  The Triglyceride level  was
normal yet its level too significantly declined
af ter  the  t reatment  (Table  IV).

DISCUSSION

The au tonomic  nervous  sys tem (ANS) ,
through its sympathetic and parasympathetic
d iv i s ions  regu la tes  and  modula tes
involun ta ry  func t ions  o f  the  body .
Dysautonomia is a condition which refers to
a  change  in  au tonomic  nervous  sys tem
func t ion  tha t  adverse ly  a f fec t s  a  person’s
hea l th  (11) .  Thyro id  hormones  have
prominent  e f fec t s  on  the  hear t  and  the
peripheral vascular system either directly or
indirect ly which may be due to changes at
the  au tonomic  nervous  sys tem leve l .  They
play an important  role in the regulat ion of
the function of sinoatrial  node, the systolic
and diastolic function of the myocardium and
the per ipheral  res is tance (12) .

In  the  presen t  s tudy ,  we  eva lua ted  the
ANS s ta tus  in  hypothyro id  pa t ien t s .  The
patients were reassessed after attainment of
eu thy ro id i sm.

TABLE IV : Showing  L ip id  P ro f i l e  in  hypo thyr iod
pa t i en t s  be fo re  and  a f t e r  t r ea tment
( M e a n ± S D ) .

S . No . Parameters Pre treatment Post treatment

1 TC (mg/dl) 211.20± 48.66 193.93± 44.73*
2 TG (mg/dl) 116.00± 63.64 89.87± 32.19*
3 LDL (mg/dl) 132.97± 47.86 113.80± 26.14*

* P < 0 . 0 5 .
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In  our  s tudy ,  the re  was  decrease  in
parasympathe t ic  ac t iv i ty  in  hypothyro id
pa t ien t s  which  s ign i f ican t ly  increased  on
achieving euthyroid state. On the other hand
even  though  the  sympathe t ic  ac t iv i ty  was
within normal l imits  during hypothyroidism
but  i t  s ign i f ican t ly  improved  a f te r
supplementation of L-thyroxine. The thyroid
hormone  prof i l e  normal ized  a f te r  the
t rea tment .  Al l  the  parameters  assessed  in
lipid profile too significantly decreased after
achieving euthyroid  s ta te .

A previous study done in our department,
found  tha t  the re  was  decreased
parasympathe t ic  ac t iv i ty  wi th  increased  T

3

and T
4
 in hyperthyroid subjects, whereas the

sympathe t ic  ac t iv i ty  remained  unaf fec ted
both in hypothyroid & hyperthyroid subjects
(13).

Accord ing  to  Conny  MA,  hear t  ra te
variability can be assessed in two ways: by
ca lcu la t ion  of  ind ices  based  on  s ta t i s t i ca l
opera t ions  on  R-R in te rva l s  ( t ime  domain
analysis)  or by spectral  (frequency domain)
analysis of an array of R-R intervals.  Both
methods require accurate timing of R waves.
The  ana lys i s  can  be  per formed on  shor t
e lec t rocard iogram (ECG) segments  ( las t ing
from 0.5 to 5 minutes) or on 24-hour ECG
recordings  (14) .  Beat - to-beat  or  shor t - term
var iab i l i ty  (STV)  ind ices  represen t  fas t
changes  in  hear t  r a te .

In  our  s tudy  we  have  ca r r ied  ou t  the
short-term variability indices for one minute
to record the Time domain analysis of Heart
rate variability. Our findings show decreased
hear t  ra te  var iab i l i ty  in  hypothyro id
patients.  Decreased HRV is suggestive of a
low parasympathe t ic  (vaga l )  tone  or
increased sympathetic tone. BHRV, E:I Ratio,
30 :15  Rat io  and  Valsa lva  Ra t io  showed a
significant increase in euthyroid state when

compared  to  the  hypothyro id  s ta te  o f  the
sub jec t s .  Th is  sugges t s  a  decreased
parasympathetic  act ivi ty,  but  within normal
range  in  hypothyro id  pa t ien t s  which
improved  s ign i f ican t ly  a f te r  a t t a in ing
eu thy ro id i sm.

Our findings are consistent with previous
repor ts  of  Inukai  e t  a l  and Kahaly .  Inukai
et al in 1990 observed a significant reduction
in  R-R interval  var ia t ions  in  pat ients  wi th
pr imary  severe  hypothyro id i sm and
conc luded  tha t  in  marked  hypothyro id i sm
there  were  hypofunct ional  abnormal i t ies  in
the  parasympathe t ic  nervous  sys tem in
associat ion with a  reduced levels  of  serum
T4 and T3 (8). In a similar study, Kahaly in
2000  observed  decreased  HRV even  in
subc l in ica l  hypothyro id i sm wi th  sub t le
changes in the levels  of  thyroid hormones.
He  a l so  found  tha t  R-R var ia t ions  were
restored to normal level after treatment (9).

Inukai et  al  in 1998 observed on Power
spectral analysis that the LF (low frequency)/
HF (h igh  f requency)  ra t io  in  hypothyro id
pa t ien t s  wi th  Hash imoto’s  thyro id i t i s  was
significantly lower than in healthy controls
(15).

Contrary to the above studies, Xing et al
2001, found that t ime domain measurements
of HRV in hypothyroid patients were much
lower  than  those  in  con t ro l  g roup .  High
frequency power was significantly higher but
ratio of LF/HF power for hypothyroid patient
was significantly lower than in controls and
abnormal  changes  of  HRV were  improved
af ter  t rea tment  (10) .

In the present study the postural fall  of
sys to l ic  BP in  pos tura l  cha l lenge  tes t  and
the  r i se  in  d ias to l ic  BP dur ing  sus ta ined
handgr ip  t es t  were  wi th in  normal  l imi t s
dur ing  hypothyro id  as  wel l  as  eu thyro id
s ta te .  There  was  s igni f icant  change  in  pre
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and post treatment group thereby suggesting
tha t  thyro id  hormone  therapy  a l t e r s
sympathet ic  act iv i ty .

According to Matsukawa et al 1993, there
was signif icant  posi t ive correlat ion of  TSH
and muscle sympathetic nerve activity which
sugges t s  an  inverse  re la t ionsh ip  be tween
thyro id  func t ion  and  sympathe t ic  nerve
ac t iv i ty  (16) .  Momose  in  1997  made  a
conclusion that  cardiac sympathetic activity
is increased in patients with hypothyroidism,
in  para l le l  wi th  enhanced  genera l
sympathetic activity (17).

In  1997 ,  Henley  WN conduc ted
exper iments  in  unanaes the t ized  ra t s  and
made a conclusion that  deranged autonomic
control in hypothyroidism may be caused in
par t ,  by  changes  in  cen t ra l  se ro tonerg ic
activity (18).

Fo ley  e t  a l  (19)  s tud ied  the  e f fec t  o f
thyro id  s ta tus  on  a r te r ia l  ba rore f lex
func t ion  and  au tonomic  con t r ibu t ions
to  a r te r ia l  p ressure  and  hear t  r a te  in
consc ious  ra t s .  The i r  resu l t s  showed tha t
thyro id  s ta tus  a l t e r s  the  ba lance  of
sympathet ic  to  parasympathet ic  tone in  the
h e a r t .

According to Guasti et al 2007, different
loca l  NE concen t ra t ions  o r  pos t - recep tor
s igna l ing  may  be  presen t  in  pa t ien t s
wi th  thyro id  dysfunc t ion .  They  sa id  tha t
the  neura l ly  media ted  in f luences  on  the
s inus  node  and  the  s tudy  of  in t race l lu la r
catecholamine production suggest  a reduced
sympathoexc i ta t ion  in  hypothyro id i sm
compared with  the  t reatment  phase  (20) .

Recently, Galetta et al (21) too observed
tha t  hypothyro id i sm i s  assoc ia ted  wi th  a
decreased sympathovagal modulation of heart
ra te  and  wi th  an  increased  inhomogene i ty
of  vent r icu la r  recovery  t imes .  They  s ta ted
tha t  the  d ivers i ty  o f  t echn iques  used  to

moni tor  the  sympathovagal  imbalance  may
a lso  be  respons ib le  fo r  the  con t rad ic to ry
resu l t s  ob ta ined .  Accord ing  to  them L-T4
therapy appears to restore the vagal activity
and  reduces  the  sympathe t ic  d r ive  on  the
hear t ,  thus  suppor t ing  the  v iew of  an
increased ratio of sympathetic to vagus nerve
traffic to the heart  in patients with clinical
hypothyroid ism.

According to  Fommei  e t  a l  (5)  thyroid
hormone  depr iva t ion  promotes  an  increase
in BP as well  as activation of sympathetic/
adrenal system. Elevated BP was seen to be
reversible with thyroid hormone replacement
therapy .  In  our  s tudy  we  a l so  found
s ign i f ican t  decrease  in  res t ing  SBP and
DBP fo l lowing  thyrox ine  t rea tment .
Hypothyro id i sm i s  o f ten  accompanied  by
dias to l ic  hyper tens ion  tha t ,  in  conjunc t ion
wi th  the  dys l ip idemia ,  may  promote
a therosc le ros i s  (6 ) .  Thyro id  hormone  i s
known to  p lay  a  ro le  in  regu la t ing  the
synthes i s ,  metabol i sm and  mobi l iza t ion  of
l ipids .  Most  l ipid abnormali t ies  in  pat ients
wi th  over t  hypothyro id i sm reso lve  wi th
thyroid  hormone replacement  therapy (22) .
We a l so  observed  s ign i f ican t  improvement
in l ipid profi le  af ter  t reatment .

On the basis of findings of present study
we sugges t  tha t  ea r ly  d iagnos i s  and
t rea tment  does  have  s ign i f ican t  e f fec t  on
card iovascu la r  au tonomic  ac t iv i ty ,  thyro id
hormone  prof i l e  and  l ip id  p rof i l e  o f
hypothyroid patients and can help in reducing
the  r i sk  o f  a therosc le ro t ic  ca rd iovascu la r
d i sease .
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