
CHAPTER I I I

MATERIAL AND METHOD

O b j e c t i v e s :
To d e te r m in e  th e  c o r r e la t io n  b e tw een  l e v e l s  o f  t h y r o id  

horm ones in  t h e  h y p e r th y r o id  p o p u la t io n  and th e  l e f t  v e n t r i c u l a r  

s y s t o l i c  i n d i c e s .

P a t i e n t s  c l i n i c a l l y  s u s p e c te d  o f  h a v in g  h y p e r th y r o id is m  from  

th e  m a n i f e s t a t i o n s  su ch  a s  n e r v o u s n e s s ,  e m o t io n a l l a b i l i t y ,  in so m n ia , 
tr e m o r s , f r e q u e n t  b o w el m ovem ents, e x c e s s i v e  s w e a t in g  and h e a t  

in t o l e r a n c e ,  s k in  c h a n g e s , n a i l  s ig n  (P lu m m er's  n a i l ) ,  o c u la r  s i g n s ,  
w id e  p u ls e  p r e s s u r e ,  a r rh y th m ia , c a r d ia c  murmurs o r  h e a r t  f a i l u r e ,  w ere  

s e l e c t e d  from  th e  th y r o id  c l i n i c  and g e n e r a l  m e d ic a l c l i n i c s  o f  th e  o u t  

p a t i e n t  d ep a r tm en t o f  C h u la lo n g k orn  U n i v e r s i t y  H o s p i t a l .  I f  t h e y  con form  

t o  th e  in c l u s i o n  and e x c lu s io n  c r i t e r i a  m en tio n ed  b e lo w , t h e y  a r e  th en  

s e n t  f o r  e c h o ca rd io g ra m  t o  b e  f o l lo w e d  b y  v e n e p u n c tu r e  t o  o b t a in  th e  

b lo o d  sam p le  f o r  hormone a s s a y . T h ir t y  p a t i e n t s  w ere r e c r u i t e d  in t o  th e  

s tu d y .

T e s t  o f  th y r o id  f u n c t i o n :
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Serum f r e e  t r i i û d o t h y r o i n in e  (F T 3) and F ree  t h y r o x in e  in d e x  

(F T 4 I )  w ere  u se d  f o r  t h i s  s tu d y . T h is  i s  b e c a u s e  t h e  t o t a l  horm one 

l e v e l s  ( T r i io d o t h y r o n in e ,  and t h y r o x in ^ )  do n o t  r e f l e c t  t h e  t r u e  

m e t a b o l ic  s t a t e .  The f r e e  hormone c o n c e n t r a t io n s  c o r r e l a t e  b e t t e r  w ith  

th e  m e t a b o l ic  s t a t e  b e c a u se  th e y  m ost c o n s i s t e n t l y  r e f l e c t  t h e  r a t e  o f  

hormone p r o d u c t io n  and a re  in f lu e n c e d  o n ly  by t h e  a l t e r a t i o n s  in  horm one 

s e c r e t i o n .

The f r e e  T4 c o n c e n t r a t io n  (F T 4) can  b e  m easured  by  

e q u i l ib r iu m  d i a l y s i s  o f  serum  e n r ic h e d  w ith  a  t r a c e r  q u a n t i t y  o f  la b e le d  

T 4. S in c e  t h i s  t e c h n iq u e  i s  cum bersom e, an i n d i r e c t  a s s e s s m e n t  o f  

hormone b in d in g ,  t h e  in  v i t r o  u p ta k e  t e s t ,  s im p le  t o  p er fo rm  and u s u a l l y  

p r o v id e s  t h e  same in fo r m a t io n  i s  p r e f e r r e d .  T h e r e fo r e  f r e e  t h y r o x in e  

in d e x  (F T 4 I )  w h ich  i s  th e  p r o d u c t  o f  t h e  RT3U ( r e s i n  T3 u p ta k e )  and  

t a t a l  T4 i s  p r e fe r r e d  by many la b s .  T h is  i s  t h e  m ethod em p loyed  in  t h e  

d i a g n o s i s  o f  h yp er  o r  h y p o th y r o id ism  in  t h e  e n d o c r in e  la b o r a t o r y  o f  

C h u la lo n g k o r n  H o s p i t a l .

In  t h i s  s tu d y , th e  co m m erc ia l k i t s  s u p p l ie d  b y  t h e  

D ia g n o s t i c  P r o d u c ts  C o rp o ra tio n  w ere u se d  t o  d e te r m in e  th e  serum  hormone 

l e v e l s .  In  f r e e  T3 p r o c e d u r e , 125 I - l a b e l e d  T3 a n a lo g  co m p e te s  f o r  a  

f i x e d  t im e  w ith  f r e e  T3 in  th e  p a t i e n t  sa m p le  f o r  s i t e s  on T 3 - s p e c i f i c  

a n t ib o d y  im m o b iliz e d  t o  th e  w a l l  o f  a  p o ly p r o p y le n e  tu b e . The tu b e  i s  

th e n  d e c a n te d  t o  i s o l a t e  th e  a n t ib o d y  bound f r a c t i o n  and c o u n te d  in  a  

gamma c o u n t e r ,  th e  c o u n ts  b e in g  i n v e r s e l y  r e l a t e d  t o  th e  c o n c e n t r a t io n  

o f  f r e e  T3 in  th e  sam p le . The FT3 l e v e l  i s  th en  in t e r p o la t e d  from  a
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s ta n d a r d  c u r v e  c a l ib r a t e d  in  FT3 c o n c e n t r a t io n s .  The sy s te m  h a s  b een  

o p t im iz e d  t o  e l i m in a t e  a l l  b in d in g s  o f  th e  T3 a n a lo g  t r a c e r  t o  

en d o g en o u s p r o t e i n s ,  w h i le  l e a v in g  e s s e n t i a l l y  u n d is tu r b e d  t h e  o r i g i n a l  

e q u i l ib r iu m  b etw een  f r e e  and p r o te in -b o u n d  T3 in  t h e  p a t i e n t  sa m p le , th e  

t r a c e r  i t s e l f  h a s  no m ea su ra b le  a f f i n i t y  f o r  t h y r o id - b in d in g  g l o b u l i n  

(TBG ), th e  p r in c i p a l  th y r o id  hormone t r a n s p o r t  p r o t e i n .  To p r e v e n t  

b in d in g  o f  th e  t r a c e r  t o  a lb u m in , b lo c k in g  a g e n ts  a r e  p r e s e n t ,  a t  a  

c o n c e n t r a t io n  c a r e f u l l y  a d j u s t e d  t o  a v o id  d is p la c e m e n t  o f  n a t i v e  T3 from  

en d o g en o u s c a r r i e r  p r o t e in s .  To f u r t h e r  m in im ize  t h e  r i s k  o f  

" s t r ip p in g ,"  t h e  sy s te m  em p lo ys an a n t ib o d y , a t  low  c o n c e n t r a t io n ,  w ith  

an a f f i n i t y  f o r  T3 s l i g h t l y  l e s s  th a n  t h a t  o f  TBG, and o p e r a t e s  u n der  

p h y s i o l o g i c a l  c o n d i t io n s  o f  te m p e r a tu r e , pH and i o n i c  s t r e n g t h .
The t r a c e r  h as a h ig h  s p e c i f i c  a c t i v i t y ,  w i th  t o t a l  c o u n ts  

o f  a p p r o x im a te ly  6 0 ,0 0 0  cpm a t  i o d in a t io n .  Maximum b in d in g  i s  

a p p r o x im a te ly  45  t o  55%. N ear th e  u p p er l i m i t  o f  n orm al th e  a s s a y  h a s  a 

c o e f f i c i e n t  o f  v a r ia n c e  o f  a p p r o x im a te ly  5%, and can  d e t e c t  l e s s  th an
0 . 2  p g /m l. No "end o f  run" e f f e c t  h a s  b een  o b s e r v e d . The a n t is e r u m  i s  

h ig h ly  s p e c i f i c  f o r  T3, w ith  low  c r o s s  r e a c t i v i t y  t o  o t h e r  com pounds.
To c a l c u l a t e  th e  F ree  T4 In d e x  (F T 4 I )  o f  a sa m p le , i t  i s  

f i r s t  n e c e s s a r y  t o  d e te r m in e  i t s  t o t a l  T4 c o n c e n t r a t io n .  T h is  i s  

a c h ie v e d  b y  t h e  D ou ble A n tib o d y  T o t a l  T4 p r o c e d u r e  in  w h ich  125 I -  

la b e le d  T4 co m p ete s  w ith  T4 in  t h e  p a t i e n t  sa m p le  f o r  a n t ib o d y  s i t e s  in  

t h e  p r e s e n c e  o f  b lo c k in g  a g e n ts  t o  p r e v e n t  b in d in g  o f  r a d io la b e le d  T4 t o  

t h y r o id  h o rm o n e-b in d in g  p r o t e i n s .  A f t e r  in c u b a t io n  f o r  a f i x e d  t im e ,
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s e p a r a t io n  o f  bound from  f r e e  i s  a c h ie v e d  b y  t h e  PEG- a c c e l e r a t e d  

d o u b le - a n t ib o d y  m ethod . F i n a l l y ,  th e  a n t ib o d y -b o u n d  f r a c t i o n  i s  

p r e c i p i t a t e d  and c o u n te d . P a t ie n t  sa m p le  c o n c e n t r a t io n s  a r e  rea d  from  a  

c a l i b r a t i o n  c u r v e . The t r a c e r  h as a s p e c i f i c  a c t i v i t y ,  w ith  a t o t a l  

c o u n ts  o f  1 0 0 ,0 0 0  cpm a t  io d in a t io n .  Maximum b in d in g  i s  a p p r o x im a te ly  

60%. N o n s p e c i f i c  b in d in g  and p a t i e n t  b la n k s  a r e  n e g l i g i b l e .  CVs a r e  low  

and u n ifo r m , and n o  "end o f  run" e f f e c t  h a s  b een  o b s e r v e d . The a n t is e r u m  

i s  h ig h ly  s p e c i f i c  f o r  T4, w ith  v e r y  low  c r o s s  r e a c t i v i t y  t o  o th e r  

com pounds t h a t  m ig h t b e  p r e s e n t  in  p a t i e n t  s a m p le s , th e  p r o c e d u r e  can  

d e t e c t  a s  l i t t l e  a s  0 .3  m ic r o g . / d l .
To d e te r m in e  th e  T3 u p ta k e , t h e  l i q u i d  p h a se  T3 u p ta k e  t e s t  

i s  u s e d . The p a t i e n t ' s  sam p le i s  in c u b a te d  f o r  a  f i x e d  p e r io d  o f  t im e  

w ith  r a d i o a c t i v e l y  la b e le d  t r i io d o t h y r o n in e  ( 1 2 5  I -T 3 )  in  t h e  p r e s e n c e  

o f  an e x o g e n o u s  b in d e r ,  nam ely c h a r c o a l .  A f t e r  s e p a r a t io n  o f  bound from  

f r e e ,  th e  r a d io la b e le d  T3 i s  co u n ted  in  a gamma c o u n t e r ,  and th e  c o u n ts  

a r e  com pared to  t h o s e  o f  a  s ta n d a r d . A human se ru m -b a sed  c a l i b r a t o r  w ith  

a p e r c e n t  u p ta k e  v a lu e  in  th e  e u th y r o id  ra n g e  i s  em p loyed  a s  th e  

s ta n d a r d , t h e  recommended norm al ran g e  f o r  t h e  l i q u i d  p h a se  T3 u p ta k e  

k i t  i s  2 4 .2 -3 3 .4 %  T3U. G iven  a norm al ra n g e  f o r  a  t o t a l  T4 o f  4 . 5 - 1 2 . 5  

m i c r o g . / d l ,  t h i s  g e n e r a t e s  a  norm al ra n g e  f o r  FT4I o f  1 . 1 - 4 . 2 .
H av in g  d e term in ed  th e  T4 and T3U, m u l t ip ly  t h e  t o t a l  T4 

c o n c e n t r a t io n  in  m icrogram s p er  d e c i l i t e r  b y  t h e  s a m p le 's  p e r c e n t  u p ta k e  

v a lu e ,  and d i v i d e  t h e  r e s u l t  by 100 t o  y i e l d  t h e  F T 4 I .
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t tea & u rm eiits  o f  l e f t  v e n t r i c u l a r  s y s t o l i c  in d i c e s  :

T h is  s tu d y  u t i l i z e d  th e  f o l l o w i n g  i n d i c e s  a s  p a r a m e te r s  o f  
l e f t  v e n t r i c u l a r  f u n c t io n :

1 . The d u r a t io n  o f  th e  e le c t r o m e c h a n ic a l  s y s t o l e  (Q S 2 ). I t  

i s  th e  i n t e r v a l  t h a t  en co m p a sses  th e  e n t i r e  s y s t o l i c  p e r io d  from  th e  

o n s e t  o f  t h e  QRS com p lex  on th e  e le c t r o c a r d io g r a m  t o  t h e  c l o s u r e  o f  t h e  

a o r t i c  v a lu e  on t h e  M-mode e c h o ca rd io g ra m .
2 . The p r e - e j e c t i o n  p e r io d  (P E P ). IT i s  t h e  i n t e r v a l  from  

th e  o n s e t  o f  v e n t r i c u la r  d e p o la r iz a t i o n  t o  th e  b e g in n in g  o f  e j e c t i o n  and 

i s  d e r iv e d  from  t h e  o n s e t  o f  th e  QRS co m p lex  t o  t h e  o p e n in g  o f  th e  

a o r t i c  v a lv e  on t h e  M-mode ech o c a r d io g r a m , o r  a l t e r n a t i v e l y  by  

s u b t r a c t in g  t h e  LVET from  th e  QS2.
3 . The l e f t  v e n t r ic u la r  e j e c t i o n  t im e  (LVET). I t  i s  th e  

p h a se  o f  s y s t o l e  d u r in g  w h ich  th e  l e f t  v e n t r i c l e  e j e c t s  b lo o d  in t o  th e  

a r t e r i a l  s y s te m  and en co m p a sses t h e  p e r io d  from  t h e  o p e n in g  t o  th e  

c lo s u r e  o f  t h e  a o r t i c  v a lv e .  T h is  i n t e r v a l  i s  m easu red  d i r e c t l y  from  th e  

M-mode ech o c a r d io g r a m .
4 .  The PEP/LVET r a t i o .  T h is  r a t i o  r e f l e c t s  t h e  o v e r  a l l  

c h a n g e s  in d u ced  b y  l e f t  v e n t r ic u la r  d y s f u n c t io n .  The n orm al PEP/LVET i s
0 .3 4 .

5 . The v e l o c i t y  o f  p o s t e r i o r  w a l l  c o n t r a c t i o n .  T h is  

r e f l e c t s  th e  in o t r o p ic  s t a t e  o f  th e  l e f t  v e n t r i c l e .  I t  i s  i s  m easured



d i r e c t l y  from  M-mode ech o ca rd io g ra m  a s  th e  a m p litu d e  o f  t h e  l e f t  

v e n t r i c u la r  w a l l  m o tio n  d u r in g  s y s t o l e  d iv id e d  b y  t h e  t im e  p e r io d  ta k en  
to  r e a c h  t h a t  a m p litu d e .

6 . The l e f t  v e n t r ic u la r  e j e c t i o n  f r a c t i o n  (E F ) . T h is  i s  th e  

p e r c e n ta g e  o f  b lo o d  e j e c t e d  by th e  l e f t  v e n t r i c l e  d u r in g  s y s t o l e .
The PEP, LVET, QS2 a r e  th en  c o r r e c t e d  f o r  h e a r t  r a t e  a s  

d e s c r ib e d  by L e w is  e t  a l  ( 1 9 7 7 )  and W e is s le r  ( 1 9 8 6 )  b y  t h e  f o l l o w i n g  
r e g r e s s io n  e q u a t io n s .
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Sax E q u a tio n
M QS2I = 2 .1  HR + QS2
F QS2I = 2 .0  HR + QS2

M LVETI = 1 .7  HR + LVET
F LVETI = 1 .6  HR + LVET

M PEPI = 0 .4  HR + PEP
F PEPI -  0 .4  HR + PEP

A l l  t h e s e  v a lu e s ,  b o th  c o r r e c t e d  and d i r e c t l y  m easu red  w ere 

u se d  f o r  t h e  p u r p o se  o f  f in d in g  th e  c o r r e l a t i o n s .
The i n t e r v a l s  w ere o b ta in e d  by s im u lt a n e o u s  f a s t  sp e e d  

r e c o r d in g  o f  e le c t r o c a r d io g r a p h ic  le a d  I I  and M-mode e c h o c a r d io g r a m

0 1 7 5 7 2



u n der d i r e c t  2-D  é c h o c a r d io g r a p h ie  g u id a n c e  t o  o b t a in  t h e  o p t im a l  

M-mode p la n e  f o r  t h e  a o r t i c  b ox . The in s tr u m e n t  u se d  was an A lo k a  SSD 

870 m odel e q u ip p ed  w ith  h ig h  sp eed  th e r m a l p r in t e r  fo r  r e a l  t im e  M-mode 

r e c o r d in g . The p a p er  sp eed  was s e t  to  run a t  100 m.m. p e r  s e c o n d  a s  

recommended by s p o d ic k , L ew is and W e is s le r .  The STI w ere  d e r iv e d  from  

t h e  mean o f  10 c o n s e c u t iv e  b e a t s  a s  recommended b y  L ew is  and W e is s l e r .  
A l l  m easu rem en ts w ere tak en  t o  th e  n e a r e s t  5 m i l l s e c o n d s ( m s e c . ) .

I n c lu s io n  C r i t e r i a :

1. P a t i e n t s  s u s p e c te d  t o  h ave h y p e r th y r o id is m  from  c l i n i c a l  

m a n i f e s t a t i o n s  who a t te n d e d  th e  t h y r o id  c l i n i c  and th e  g e n e r a l  m e d ic a l  
c l i n i c  o f  t h e  C h u la lo n g k orn  U n iv e r s i t y  H o s p i t a l .

E x c lu s io n  C r i t e r ia  :
1 . P a t i e n t  w ith  any c o n c o m it te n t  h e a r t  d i s e a s e .
2 . P a t i e n t s  who w ere r e c e i v i n g  o r  had r e c e iv e d  an y  on e o f  

t h e  f o l l o w i n g  d r u g s  w hich  in f lu e n c e  t h e  l e f t  v e n t r i c u a l r  f u n c t io n :  

d i g i t a l i s ,  b e t a - b lo c k e r s ,  b e t a - s t im u la n t s ,  c a lc iu m -c h a n n e l  b lo c k e r ,  
v a s o p r e s s o r s ,  d i u r e t i c s .

3 . P a t i e n t s  w ith  any d e g r e e  o f  h e a r t  f a i l u r e .
4 .  P a t i e n t s  w hose s u r f a c e  EKG show ed l e f t  b u n d le  b ra n ch

16

b lo c k .



17
5. P a t i e n t s  aged over 35 y ea rs  to  exclude  any 

co ronary  a r t e r i a l  d is e a s e  th a t  may in f lu e n c e  th e  l e f t  v en t 
fu n c t io n .

6 . P a t i e n t s  who were p reg n an t.

C ro s s - s e c t io n a l  a n a ly t ic  s tu d y .

S t a t i s t i c s  u se d :

D ete rm in a tio n  o f c o e f f ic ie n t  o f c o r r l e a t io n .

s i g n i f i c a n t
r i c u l a r

S ig n if ic a n c e  i s  con sid ered  i f  p v a lu e  i s  0 .0 1  o r l e s s .


	CHAPTER III MATERIAL AND METHOD

