
Chapter V

D iscu ssio n

The pre sent study shows th a t plasma con cen tra tion  o f th yroxin e
was h igher in r a ts g iven exogenous L -thyroxine fo r 5 days 1 w hile
th yro i dectomi zed r e ts had a lower plasma th yroxin e co n cen tra tio n  in
comparison w ith  th e  normal r a t s .  R u s s e l l 's  v ip er  venom had no e f f e c t  on 
plasma th yroxin e  co n cen tra tio n  in  normal , hyperthyroid and hypothyroid  
r a t s .  During g iv en  exogenous L -thyroxine 1 th ere  was a marked in crease  
in  th e  w eight o f  th e  kidney . This may he due to  th e  e f f e c t  o f  
th yrox in e on m ito s is  o f  c e l l s  1 s in c e  th yro x in e  -  induced hypertrophy in  
v ivo  was a s so c ia te d  w ith  a r i s e  in  m ito t ic  index (Bradley e t  a l . ,  1974).

Rats g iv en  exogenous L -thyroxine had a h igher heart r a te  1 mean 
a r t e r ia l  blood p ressu re Bnd p u lse  p ressu re when compared to  normal r a t s .  
These r e s u lt s  were s im ila r  to  p rev iou s s tu d ie s  (Pronina, 1971 ; Chaiyabutr, 
1981 5 W illiam s, 1981). One o f  th e  most d is t in c t iv e  f in d in g s  in  
hyperthyroidism  i s  a moderate e le v a t io n  in  s y s t o l ic  blood p ressu re w ith  
l i t t l e  change in  d iB s t o l ic ,  or a marked in crea se  in p u lse p ressu re . This 
i s  o fte n  a sso c ia te d  w ith  v igorou s 1 b risk  and rapid co n tra c tio n s  o f  the  
heart 1 which are in co n tra st w ith  th e  weak heart beat o f  hypothyroidism  
(Tepperman, 1980).

The p resen t study shows th a t th ere  was s ig n if ic a n t  d ecreases in
heart rate 1 mean arteriB l blood presure and pulse pressure w hile there was
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s ig n if ic a n t  in crea se  in  renal v ascu la r  r e s is ta n c e  in hypothyroid r a t s .  These 
changes were a sso c ia te d  w ith  decrease in  renal blood flow  which were a ls o  
noted in hypothyroid p a t ie n ts  (Woodson e t  a l . ,  1978) and hypothyroid  
dogs (C haiyabutr, 1981 ; SongSBtaya, 1984). Thus, th e  d ecrease in  th e  r a te  
o f renal blood flew  in  hypothyroid r a ts  in  th e  p resen t study should be 
a ttr ib u te  to  th e  d ecrease in  system ic  c ir c u la t io n  and th e  in tra ren a l 
v a so c o n s tr ic t io n . However, th e  study by Chaiyabutr (1981) showed th a t th e  
d ecrease in  th e  ra te  o f  renal blood flow  in  animal g iven  p ro p y lth io u ra c il  
could be p a r tit io n e d  th a t a sso c ia te d  w ith  th e  in crea se  in  renal v ascu lar  
r e s is ta n c e  and th a t caused by lo ca l v a so c o n s tr ic t io n  w ithout th e  a lt e r a t io n  
in  system ic  c ir c u la t io n .  The f a l l  in  renal blood flow  might cause th e  
red u ction  in  glom erular f i l t r a t i o n  r a te  accompanying w ith  th e  in crea se  
in plasma con cen tra tio n  o f  c r e a t in in e  and urea in  hypothyroid r a t s .

The d ecrease in  hem atocrit v a lu es  in d ic a te  a moderate anaemia 
occurred in  r a ts  g i \e n  th e  R u s s e l l 's  v ip er  venom. This could be ev id en ce  
fo r  in tra v a scu la r  hem olysis as has been reported  in  R u s s e l l 's  v ip er  b ited  
p a tie n t ( P e ir is  e t  E l . , 1969 ; Chugn e t  a l . , 1975 ; Mahasandana e t  a l . , 1980).

The p resen t r e s u lt s  show thBt h eart ra te  , mean a r t e r ia l  blood  
pressu re and p u lse  p ressu re did not change in normal and hypothyroid r a ts  
rece ived  th e  venom in je c t io n  , w h ile  red u ctio n  in  renal hemodynamic was 
observed in  th e se  groups. The e f f e c t  o f  th e  venom on general c ir c u la t io n  and 
renal hemodynamic in  th e  p resen t study are s im ila r  to  th o se  o f  s tu d ie s  in  
r a ts  (Chaiyabutr e t  a l . ,  1985) and dogs (Tungthanathanich e t  a l . ,  1980). They
showed t h a t  t h e  venom c a u s e d  Bn o b v i o u s l y  d e c r e a s e  i n  g e n e r a l  c i r c u l a t i o n
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and renal hemodynamic fo llo w in g  th e  i n i t i a t e  o f  th e  envenomation. The 
in i t ia t e d  h yp oten sive  a c t io n  o f  th e  venom has been suggested  to  be due to  
p r o sta c y c lin  (PGIa ) r e le a s e ,  cau ses v a s o d ila t io n  in  th e  p erip h ery , combine 
w ith  th e  r e le a s e  o f  thromboxane Aa (TXAa ) ,  leu k o tr ien e  and a ls o  h istam ine  
from lungs during envenomation an in crea se  in  lung p erfu sion  p ressu re would 
r e s t r i c t  blood retu rn  to  h ea r t, Bnd induced h yp oten sive  e ffe c t . (H uang,1984 I 
Huang e t  B l . ,  1984). The blood p ressu re  gra d u a lly  increased  and approach th e  
con tro l le v e l  w ith in  2 hours. The r i s e  in  blood p ressu re fo llo w in g  th e  
tr a n s ie n t  d ecrease  has been exp la in ed  by th e  e f f e c t  o f  v a so p ress iv e  m ediator 
such as r e n in -a n g io te n s in  system  (ChBiyabutr e t  a l . ,  1985). However, renal 
blood flow  and glom erular f i l t r a t i o n  r a te  were decreased  throughout th e  
period  o f  th e  experim ent. The in crea se  in  mean a r ter iB l blood p ressu re w ith  
a p a r a lle l  in crea se  in  renal v a scu la r  r e s is ta n c e  in d ic a te s  a lo ca l 
v a so c o n s tr ic t io n  in  th e  k idney. The r e n in -a n g io te n s in  system  seem to  be 
r e sp o n s ib le  fo r  renal v a so c o n s tr ic t io n  a f te r  envenomation s in c e  renal blood  
flo w , glom erular f i l t r a t i o n  ra te  and u rin e  flow  has been shown to  in crea se  
in envenomated r a ts  a f t e r  a d m in istra tio n  o f  con v ertin g  enzyme in h ib ito r  
(Chaiyabutr e t  a l . ,  1985). In th e  p resen t study th e  e f f e c t  o f  
r e n in -a n g io te n s in  system  may cause d ecrease  in e f f e c t i v e  renal plasma flow  
Bnd e f f e c t i v e  renal blood flow  in  normal and hypothyroid r a ts  rece iv ed  th e  
venom in je c t io n . The red u ction  o f  glom erular f i l t r a t i o n  r a te  might be 
r e la te d  to  th e  f a l l  in  renal blood flo w . However, in  normal rBt rece iv ed  th e  
venom in je c t io n , th e  f i l t r a t i o n  fr a c t io n  decreased  by th e Reduction o f  
glom erular f i l t r a t i o n  r a te  was d isp ro p o r tio n a te  to  th a t o f  e f f e c t i v e  renal 
plasma flo w . This r e s u lt  su g g ests  th a t o th er fa c to r s  accounted fo r  th e  
d ecrease in  glom erular f i l t r a t i o n  r a te ! s in c e  in  r a ts  1 th e  red u ctio n  o f
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The red u ction  o f  e le c t r o ly t e  e x c r e tio n s  , was found to  c o in c id e  w ith  
a d ecrease  in  renal blood flow  and glom erular f i l t r a t i o n  r a te  in  normal Bnd 
hypothyroid r a ts  g iv en  th e  venom.

The p resen t study in  hypothyroid r a ts  showed th e  red u ctio n  o f  plasma 
sodium, ch lo r id e  co n cen tra tio n s and a r t e r ia l  blood p ressu re w ith  th e  r i s e  in  
plasma potassium  co n cen tra tio n . These changes might exp ect to  cause an 
in crea se  in  rBte o f  ren in  production  and form ation  o f  a n g io ten s in  I I . 
A ngiotensin  II would in crea se  adrenal c o r t ic a l  s e c r e t io n  o f  a ld osteron e  
(G uyton,1981). However, th e  prev ious rep ort showed th a t a red u ctio n  in  renal 
tu bu lar s e n s i t iv i t y  to  B ldosteron e was occurred in  hypothyroid r a ts  (Taylor  
and F reg ly , 1964). T herefore, th e  red u ctio n  o f  plasma sodium and c h lo r id e  
con cen tra tion  w ith  -she r i s e  in  plasma potassium  co n cen tra tio n  would be 
apparent in  th e  p resen t stu d y . There was a d ecrease  in s p ite  o f  in crea se  in  
urinary e x c r e tio n  o f  sodium and c h lo r id e . S in ce  th e  measurements o f  th e se  
va lu es were ca rr iecd  out a t on ly  one p o in t in  tim e . Thus, B tr a n s ie n t  
in crease  in  urinary e x c r e t io n  o f  sodium and c h lo r id e  probably occurred and 
caused th e  red u ction  in  plasmB co n cen tra tio n . The red u ctio n  o f  sodium and 
c h lo r id e  e x c r e tio n  observed Bt th e  tim e o f  c lea ra n ce  study could  a t tr ib u te

g l o m e r u la r  f i l t r a t i o n  r a t e  t o g e t h e r  w i t h  t h e  d e c r e a s e  i n  h e m a t o c r i t  w a s  d u e

t o  t h e  d e c r e a s e  i n  r e s i s t a n c e  o f  b o t h  a f f e r e n t  an d  e f f e r e n t  a r t e r i o l e s

(M y e r s  e t  a l . I 1 9 7 5 ) .

to  th e  d ecrease in  f i l t e r e d  load o f  sodium and c h lo r id e  io n s .
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The apparent o f  in tra ren a l v a so c o n s tr ic t io n  observed in  t h i s  group may 
be due to  th e  in crea se  in  r a te  o f  renal production  o f  ren in  and o f  form ation  
o f  a n g io te n s in  11 as d iscu ssed  above. The hypothyroid r a ts  m aintained th e  
le v e l  o f  plasma calcium  co n cen tra tio n  Bnd th e  r a te  o f  u rin e  flo w . Thus, th e  
d ecrease in  renal e x c r e tio n  i s  r e la te d  to  th e  f a l l  in  th e f i l t e r e d  load. 
However 1 th e  in crea se  in  fr a c t io n a l  e x c r e tio n  o f  CBlcium was observed in  
t h is  group. The r e s u lt  may be caused by e x c e s s iv e  in tak e o f  exogenous 
calcium  g lu con ate  in  drink ing  w ater.

In normal and hypothyroid r a t thBt rece iv ed  th e  venom in je c t io n  have 
ty p ic a l  fe a tu r e s  o f  to x ic  acu te renal in ju ry  w ith  th e  d ecrease  in  e f f e c t iv e  
renal blood flo w , glom erular f i l t r a t i o n  r a te , w hile  f r a c t io n a l  ex c r e tio n  o f  
sodium, potassium , c h lo r id e , calcium , and plasma co n cen tra tion  o f  c r ea tin in e  
and urea were in crea sed . The magnitude o f  th e change was grea ter  in  
hypothyroid r a t s .  In hyperthyroid r a ts  g iven  th e  venom in je c t io n , th e change 
in  e f f e c t i v e  renal blood flo w , glom erular f i l t r a t i o n  r a te , fr a c t io n a l  
e x c r e t io n  o f  th e  e le c t r o ly t e s  and plasma co n cen tra tion  o f  c r e a t in in e  and 
urea were not apparent. The study o f  renal p a th o lo g ic a l changes showed in  
good agreement w ith  th e  p h y s io lo g ic a l stu d y . Glomerular f i l t r a t i o n  
d istu rb an ce  and v ascu lar  le s io n s  were found in  both normal and hypothyroid  
r a ts  r ece iv ed  th e  venom in je c t io n . The degree o f  s e v e r ity  was g rea ter  in 
hypothyroid r a t s .  In hyperthyroid rB ts rece iv ed  th e  venom in je c t io n , no 
evid en ce o f  glom erular f i l t r a t i o n  d istu rb an ce and v ascu la r  le s io n s  were
ob served .
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พcon cen tra tio n  was noted in  hyperthyroid  r a t s  th a t  rece iv ed  th e  venom 
in je c tio n .T h e  changes were s im ila r  w ith  hyperthyroid  su b je c ts  (KrBne e t  a l . ,  
1956 ; Baxter and Bondy, 1966). These r e s u l t s  may be due to  th e  e f f e c t  o f
th yrox in e  on bone r e so r p tio n , S in ce  Mundy e t  a l .  (1976) demonstrated th a t  
prolonged treatm ent w ith  th yrox in e  can d ir e c t ly  in crea se  bone r e so rp tio n  in  
cu ltu red  fe tB l r a t lcng  bone.

A fter 24 hours o f  th e  venom in je c t io n  in  hyperthyroid  r a t s ,  th e  
red u ctio n  o f  h eart r a te  and mean a r t e r ia l  blood p ressu re were apparent.
These e f f e c t s  may be r e la te d  to  hypercalcem ia which has been shown to  cause
a slow ing o f  th e  h eart rB te in  man (S h iner e t  a l . ,  1969) and in h ib it io n  o f
th e  ren in  se c r e t io n  (Kotchen e t  B l . ,  1974 1 Watkins e t  a l . ,  1976). Water
d iu r e s is  observed in t h i s  group may be due to  in crea se  in water intake or a 
dim inished  response to  v a so p ress in  a f te r  a d m in istra tio n  o f  th yro id  hormone 
(Weston e t  a l ,  1956). The in crea se  in  plasma c h lo r id e  con cen tra tion  showed 
in  t h i s  group may be d iscu ssed  by th e  s t a t e  o f  m etab olic  a c id o s is  
which caused by th e  red u ctio n  o f  r e n ln -a n g io te n s in -a ld o ste r o n e  system  
(G uyton ,1981).

The p resen t r e s u l t s  show th a t th yrox in e  w il l  p ro te c t a g a in st th e  
e f f e c t  o f  R u s s e l l 's  v ip e r  venom on glom erular and tu bu lar fu n c tio n . 
Although th e  chron ic a d m in istra tio n  o f  th y ro id  hormone has been shown 
to  in crea se  glom erular f i l t r a t i o n  r a te  and d ecrease  fr a c t io n a l  e x c r e tio n  o f

T he s t u d i e s  ๐ท h y p e r t h y r o i d  r a t s  sh o w e d  a t e n d e n c y  t o  I n c r e a s e  In

p la s m a  c a l c i u m  c o n c e n t r a t i o n  b u t  t h e  s i g n i f i c a n t  i n c r e a s e  i n  p la s m a  c a l c i u m

sodium (Katz and Lindheimer, 1973), such e f f e c t s  were not seen  in  th e
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sa l 1n e - in jec ted  hyperthyroid  r a t s ,  but sa lu tB ry  e f f e c t s  were demonstrated  
in  th e  venom -injected  hyperthyroid r a t s .  The p r o te c t iv e  e f f e c t  o f  th yrox in e  
a g a in st R u s s e l l 's  v ip er  venom n ep h ro to x ic ity  may be due to  th e  b e n e f ic ia l  
e f f e c t  o f  h igh plasma calcium  co n cen tra tio n  which observed in  hyperthyroid  
r a ts  g iv en  th e  venom in je c t io n . S in ce in  v iv o  experim ents showed th a t  
hypercalcem ia in h ib it s  ren in  se c r e t io n  (Kotchen e t  a l . , 1974 ; Watkins e t  a l . ,  
1976). The sequence o f  in tr a c e l lu la r  even ts  which lead to  renal ren in  
r e le a s e  i s  unknown. Of th e  fa c to r s  known to  p lay  important stim u la to ry  r o le s  
in  t h i s  p rocess , cAMP (Bondar e t  a l . ,  1984) and p ro sta g la n d in s
(gerber e t  a l . ,  1981 ; Henrich, 1981 J Henrich and Campbell, 1984) have
been d ir e c t ly  linked  to  ren in  r e le a s e .  Most p r io r  s tu d ie s  have demonstrated  
an in v erse  r e la t io n s h ip  between in tr a c e l lu la r  calcium  and ren in  r e le a s e  in 
experim ental system s (Baumbach and LeyssBc, 1977 J Fynn e t  a l . ,  1977 J 

Park e t  a l . ,  1981). The study by Henrich and Campbell (1986) im plied th a t  
changes in in tr a c e l lu la r  calcium  occupy a step  th a t i s  d is t a l  to  
cAMP-coupled even ts in  th e  sequence o f  in tr a c e l lu la r  even ts  which culm inate  
in  ren in  r e le a s e .

Recent study su g g ests  th a t r e n in -a n g io te n s in  system  induced renal 
v e s o c o n s tr ic t io n  a f te r  envenomation (Chaiyabutr e t  a l . ,  1985). The renal 
v e s o c o n s tr ic t io n  may p lay a r o le  in  th e  i n i t i a l  p ath o gen esis  o f  acu te renal 
fa i lu r e  (S ch r ier  and Conger, 1980). In th e  p resen t study a h igh plesma 
calcium  con cen tra tion  in  hyperthyroid r a ts  r ece iv ed  th e  venom in je c t io n  may
p ro te c t B gainst R u s s e l l 's  v ip er  venom n ep h r o to x ic ity
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