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S u m m a r y 

To study the hypophysical -pi tu i tary- thyroid axis in Saudi 
patients on (RDT) , 2 0 0 uni ts of T R H were given intravenously 
predialysis to e ach of 21 such subjec ts . As expected (TSH) 
rose prompt ly within 3 0 minu tes followed by a gentle decl ine 
at 60 minutes . A m o r e gent le rise was also noted in T 3 which 
cont inued for the 60 minutes of observa t ion . Rather 
unexpectedly , T 4 level was noted to show a reciprocal decline, 
l b o u r knowledge , this pa t tern has not been defined in 
l i terature. In 12 pat ients ( G H ) was noted to rise promptly 
within 30 minu t e s followed by a gentle decl ine at 60 minutes. 
( L H ) and ( F S H ) d id not follow any defini te pat tern as observed 
for T 3 and T 4 . S ince the oral prepara t ion of T R H is now 
available, c a n ( T R H ) be effect ively used to treat renal 
d w a r f i s m ? 

R e s u m e 

ftaur 6 tudier l ' axe tyro id iene h y p o p h y s i a l , pituitaire chez les 
pat ients S a o u d i e n s sub issan t le t rai tement RDT, deux cents 
uni tes de T R H ont 6te d o n n e e s par voie intraveineuse, a 
c h a c u n d e s 21 su je t s avant la dialyse. C o m m e prevu TSH est 
vite mon t6 d a n s 1 'espace de 30 minutes suivi par un declin lent 
pendan t les 6 0 m i n u t e s d ' obse rva t ion . Une montee plus lente 
a 6te o b s e r v e e d a n s T 3 , laquel le a cont inue pour 60 minutes 
d ' o b s e r v a t i o n . L e niveau T 4 a d£mont r6 un ddclin d6clin 
rdc ip roque n o n - p r d v u . N o u s ignorons une telle tendance en 
l i t e r a tu r e . C h e z 12 pat ients G H est monte promptement 
pendan t 30 minu tes suivi d ' u n lent declin a 60 minutes. L H et 
FSH n 'on t p a s mani fes t^ de t endance part icul iere Sililaire a T 3 
ou T 4 . Pu i sque la f o r m e ora le de T R H est disponible, peut-on 
Pemploye r e f fec t ivement dans le t rai tement de nanisme renal? 

I n t r o d u c t i o n 
M a n y aspec ts of thyroid funct ion patients on regular dialysis 
t rea tment (RDT) in the Saudi populat ion remain unexplored. 
A n u m b e r of o u r recent findings do not conform to those of 
au thors f rom other parts of the world (Khandekar , Soyanwo et 
al. (1993) . We therefore decided to study, in a preliminary 
ef for t , the hypophyseal-pituitary-thyroid (H-P-T) axis in our 
patients cur ren t ly on RDT. To our knowledge, such a study 
has not been carr ied out before in the Saudi populat ion. 

P a t i e n t s a n d m e t h o d s 
In 21 patients w h o were at the time of study (September 1991) 
current on RDT, the H-P-T axis was s tudied. Informed 
consent was obtained f rom all patients a s result of which the 
22nd patient decl ined to part icipate in the study. Investigation 
was carr ied out immedia te to predialysis, irrespective of the 
t ime of the day. Before giving 2 0 0 units of T R H intravenously 
to each patient , venous blood sample was obtained and again 
af ter 30 minutes and 60 minutes of the injection. Samples were 
analyzed for T 3 , T 4 , and TSH in all the patients. In 12 of the 
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patients it was possible to de te rmine in addi t ion , G H , L H , and 
FSH. H o r m o n e levels were d o n e by rad io immunoassay using 
Beckman gamma counte r and the A m e r s h a m kits by only one 
o f u s ( M K ) . 

All results were fed into a compute r , STATITIX 3.1 (SX) 
p rogramme, descript ive statistics, the S tuden t ' s t test for 
parametr ic data and Wilcoxin rank test for non-paramet r ic data 
were used to de te rmine levels of statistical s ignif icance and 
degrees of correlat ion. T h e Havard g raph ic p r o g r a m m e was 
used to plot the graphs . 

Resu l t s 

Table 1 shows the effect of intravenous inject ion of T R H after 
30 and 60 minutes on T3 , T 4 , and TSH. 

Table 1: Effect of I V. TRH on T3. T4 and TSH. 
T3 nmol/l T4 nmol/l TSH FIU/ml 

n 21 21 21 
Predial mean 0 76 66 25 1 48 
i S O 0 24 24 96 0 96 
30-Mm mean 0 765 63 85 5 35 
± S D 0 2 5 22 9 3 63 
P NS NS < 0 0001 
60-Min mean 0 82 61 6 5 32 
± S D 0 24 21 42 31 36 
P NS < 0 03 < 0 001 

Figure 1 demonstra tes the percentage increase in these 
parameters af ter T R H stimulation. TSH is seen to rise 
promptly by more than 250 percent ( f rom m e a n of 1.48 ± 
0 .96 to 5 .35 ± 3 .63 mic . IU/ml) within 30 minutes and to 
remain sustained up to 60 minutes (5 .32 ± 3 .36 mic . IU/ml) . 
Such a pattern was not seen in T 3 and T 4 . Rather, a gent le rise 
of less than one percent ( f rom mean of 0 . 7 6 " 0 . 2 4 to 0 . 7 6 5 ± 
0 .25 mmol/ l ) was observed at 30 minutes with a fu r the r rise 
(up to 0 .82 ± 0 .24nmol / l ) at 60 minutes . O n the o the r hand 
T4 moved in the opposi te direct ion, decreas ing by 3 . 6 percent 
( f rom a mean of 66 .25 ± 2 4 . 9 6 to 63 .85 ± 2 2 . 9 nmol / l ) at 30 
minutes and a fur ther decrease to 6 1 . 6 ± 2 1 . 4 2 nmol/ l at 60 
minutes. T h e rather compell ing suggestion is that T R H 
stimulation produces these changes by facilitating in some 
way, the dissociation of T 4 to T 3 , an observat ion which to our 
knowledge, has not been reported. 
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Fig. I: TP in RDT patients of Gassim, KSA. Effect of I.V. TRH 
on TJ . T4 and TSH 
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Table 2 shows c o r r e s p o n d i n g ef fec ts of T R H st imulat ion on 
G H , L H , and F S H in the 12 pat ients s tudied. It can be seen 
that m e a n G H rose prompt ly ( f rom 4 .1 ± 1.47 to 15 .10 ± 
4 . 2 5 in ic . IU/ml) within 30 minutes , though declining slightly 
to 11 .97 ± 3 . 2 2 mic . IU/ l at 6 0 minutes . Th i s is m u c h the 
s a m e pat tern seen with TSH. Unl ike o u r observat ion with T 3 
and T 4 , the effect of T R H on L H and FSH did not show any 
d i scern ib le pat tern (Fig. 2) like the reciprocal movement 
obse rved for T 3 and T 4 . 

Table 2: Effect of l.V. TRH on GH, LH and FSH 

" GHplU/ml LH milli-IU/ml FSH milli-IU/ml 

n 12 12 12 

Predial mean 4 1 23 56 22.34 

i S D . 5 08 28 95 29.93 

i S E 1 47 8 36 8.47 

30-minute mean 15.10 23.53 22 18 

t S D 14 71 28 71 31.32 

± S E 4 24 8 29 904 

P < 0 001 NS NS 
60-min mean 11 97 23 74 24.53 

i S D 11 17 30 22 35 38 
± S.E 3 22 8 72 1021 
P < 0 006 NS NS 
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Fig. 2: TF in RDT patients of Gassim. KSA. Effect of i.v. TRH 
on GH. LH. and FSH. 

Discuss ion 

T R H stimulation c lear ly demons t ra tes some abnormal i ty in the 
axis f rom the hypo tha lamus to the pituitary. T h e rise in TSH 
is prompt and exaggerated but the resulting effect on the 
thyroid gland is severely blunted a s has been reported [ 1J. 
However, w h e n we plotted the percentage increment over 60 
minutes, an impress ive pat tern seemed to emerge showing that 
T 3 increased, though only slightly, with an equally small but 
reciprocal dec rea se in T 4 . We have not been able to find a 
similar observat ion in literature. The re was a similar reaction 
by G H to T R H stimulation in keeping with previous observa-
tions |11. It is of interest that this pat tern of response is not 
seen in non-uracmic exper imenta l an imals and human beings. 

thus suppor t ing the idea of a n a b n o r m a l i t y in t h e hypophysea l -
pituitary axis in end s tage renal fai lure [3]. T h e exp lana t ion of 
the increase in T 3 with rec iproca l d e c r e a s e in T 4 induced by 
T R H st imulat ion is not c lea r . It is likely that a complex 
interplay b e t w e e n the va r ious h o r m o n e s is at work a l though it 
r ema ins poss ib le that T R H , t he e x o g e n o u s l y in t roduced 
subs t ance by itself cou ld be d i rec t ly r e s p o n s i b l e for this 
p h e n o m e n o n . Howeve r , s i nce its admin i s t r a t i on resul ts in a 
p r o m p t and p h e n o m e n a l r i se o f T S H and G H , it will be 
diff icult to d i s soc ia te the efTect o f t h e s e on the p r o c e s s of 
conver t ing T 4 to T 3 . W h e t h e r this is d u e to e n h a n c e m e n t of 
e n z y m e ac t ion o r a d i r ec t c h e m i c a l efTect c a n only be 
specu la t ive . We be l ieve that f u r t h e r w o r k o n this p h e n o m e n o n 
may ass is t u s in the f u r t h e r u n d e r s t a n d i n g of t he pa thogenes i s 
of thyroid d y s f u n c t i o n at the g l a n d u l a r a n d t i s sue level in end 
s tage renal fa i lure . 

In a s imi la r way, to e x p l a i n t h e u n i q u e e f f e c t o f T R H on 
G H in the u r a e m i c mi l ieu a s o p p o s e d to t he n o r m a l , would 
sugges t that e f f ec t i ve s t i m u l a t i o n o f the p i tu i ta ry by the 
e n d o g e n o u s T R H is b l o c k e d by a s u b s t a n c e in t he u raemic 
b l o o d . T h a t e x o g e n o u s T R H p r o d u c e s th is m a r k e d r i se does 
sugges t that its in jec t ion e i t h e r u n b l o c k s s u c h a subs t ance 
w h i c h h a s p r e v i o u s l y a c c u m u l a t e d in t h e u r a e m i c b l o o d o r that 
in c o m b i n a t i o n wi th t he b l o c k i n g s u b s t a n c e , it h y p e r s t i m u l a t e s 
the pi tu i tary g l a n d , w h i c h by i tself c o u l d h a v e b e e n a f fec ted 
s o m e w h a t by the u r a e m i c p r o c e s s . T h e p o s s i b l e ro le of 
p ro lac t in m u s t o f c o u r s e b e k e p t in m i n d . C lea r ly , f u r t h e r 
work r e m a i n s to be d o n e w h i c h m a y e l u c i d a t e t h e p a t h o g e n e s i s 
o f rena l d w a r f i s m a n d s u g g e s t t r e a t m e n t poss ib i l i t i e s . In 
pa r t i cu la r , this p e c u l i a r a n d g r e a t i n c r e a s e in G H by u r a e m i c 
pa t i en t s in r e s p o n s e to T R H s t i m u l a t i o n o p e n s s o m e theore t ica l 
t he r apeu t i c imp l i ca t i ons . C a n rena l d w a r f i s m b e t rea ted by 
e n d o g e n o u s p r o d u c t i o n of p a t i e n t ' s g r o w t h h o r m o n e ? It is 
no tewor thy , in this r e s p e c t , tha t o r a l a d m i n i s t r a t i o n of T R H 
h a s b e e n s h o w n to b e e f f e c t i v e in s t i m u l a t i n g the h y p o p h y s i s 
[4]. 
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