
C h a p t e r  IV

R esu lts

Changes In plasma th yro x in e  con cen tra tio n  and th e w eight o f  k idneys in 
normal, hyperthyroid  and hypothyroid r a ts  g iven  R u s s e l l 's  v ip er  venom.

Plasma Thyroxine C onoentration  I

The p resen t data show th a t th e  con cen tra tion  o f plasma th yrox in e  in  
ra ts  g iven  exogenous L -thyroxine (T group) Increased s ig n i f i c a n t ly  from 
4 .3810 .54  /Jg/dl in  normal r a ts  (N group) to  5 .9510 .81  |ig /d l  (p< 0 .0 5 ) .  In 
thyroidectom ized  r a ts  (TX group) plasma th yroxin e con cen tra tion  decreased  
s ig n i f ic a n t ly  from 4 .3 8 1 0 .54  p g /d l in normal TBts to  1 .1 6 10 .85  jUg/dl 
(p < 0 .0 0 1 ) , which decreased  by approxim ately 74X (Table 1 and F ig .2 ) .

The r e s u l t s  summarized in Table 1 and F ig .3 show 
s ig n if ic a n t  change in  plasma th yroxin e con cen tra tio n  in 
rece ived  th e venom in je c t io n  when compared to  th e ir  
rece ived  normal s a l in e  in je c t io n .

th a t th ere  was no 
a l l  groups o f  ra t  
normal c o n d itio n s

The Weight o f  Kidneys J

The w eight o f  kidneys o f  
increased  when compared to  normal r a ts

hyperthyroid r a ts  
(p < 0 .0 1 ) (Table

s ig n i f i c a n t ly  
and F ig .2 ) .

No a lt e r a t io n s  were recorded in hypothyroid r a t s . There were no changes
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Table 1 E ffe c t  o f  subcutaneous In je c tio n  o f  R u s s e l l 's  v ip er  venom on 

plasma th yro x in e  con cen tra tion  and th e  w eight o f  kidneys in  
normal (N) hyperthyroid  (T^) and hypothyroid (TX) r a t s .
(MeBn ± ร .D .)

N N
+

Venom
+

Venom
TX TX

+
Venom

* ***p 4 .38 4 .45 5 .95 5 .02 1.16 1.16t hy ro Kln«
(^lg/dl ) ± 0 .54 ± 0 .5 0 รIS-H ± 0 .8 2 ±  0 .8 5 ± 0 .88

**Kidneys wt. 0 .6 5 0 .68 0.71 0 .6 9 0 .5 9 0 .6 6
(g /100g  BW) ± 0 .0 5 ± 0 .0 9 ± 0 .03 H- s CO ±  0 .08 ± 0 .0 9

p -va lu e w ith  re sp ec t to  normal r a t s ,  * p < 0 .0 5 , ** p < 0 .0 1 , *** p < 0 .0 0 1 .
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F i g . 2  P e r c e n t  c h a n g e s  o f  p l a s m a  t h y r o x i n e  c o n c e n t r a t i o n  a nd
w e i g h t  o f  k i d n e y s  i n  h y p e r t h y r o i d  ( T + ) a n d  h y p o t h y r o i d  
r a t s  i n  c o m p a r i s o n  t o  n o r m a l  (N) r a t s .
p - v a l u e  w i t h  r e s p e c t  t o  n o r m a l  r a t s  • + p < 0 . 0 5  I + + p <

t h e
(TX)

.01 1
* + * p <  0 . 0 0 1  .
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À

F ig . 3

Kid w t

□  TXV vs TX

Percent changes o f  plasma th yroxin e co n cen tra tio n  and the
w eight o f  k idneys in  nornal , hyperthyroid and hypothyroid  
r a ts  w ith  and w ithout th e  R u s s e l l 's  v ip er  venom 
a d m in istra tion  I
p -va lu e w ith  resp ec t to  th e  c o n d itio n  w ithout th e
Russel 1 'ร v ip er  venom a d m in istra tion
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appeared in  normal and th yroidectom ized  r a ts  rece iv ed  th e  venom in je c t io n  
when compared to  th e  c o n d itio n  w ithout g iven  th e  venom (Table 1 and 
F ig .3 ) .

Changes in  general c ir c u la t io n  in  normal, hyperthyroid and hypothyroid r a ts  
given  R u s s e l l 's  v ip er  venom.

General C ir c u la tio n  :

It WBS found th a t heart r a te  (HR), mean B rteriB l blood pressure  
(MABP) and p u lse  pressu re (PP) in  hyperthyroid r a ts  increased  s ig n i f i c a n t ly  
by approxim ately 22X, 20X and 31X r e s p e c t iv e ly  when compared w ith  normal 
r a ts  w h ile  hem atocrit (Hct) did not change s ig n i f i c a n t ly  (TBble 2 and 
F ig .4 ) .  In th yroid ectom ized  r a t s ,  heart r a te , mean a r t e r ia l  blood pressure  
and p u lse  pressu re decreased  s ig n i f ic a n t ly  by approxim ately 22X, 14X and 
26X r e s p e c t iv e ly .  Hem atocrit as th e  same in  hyperthyroid  r a t s ,  was not 
d if f e r e n t  from normal r a t s .

Animals in  a l l  groups g iven  R u s s e l l 's  v ip er  venom caused a 
red u ctio n  o f  hem atocrit when compared w ith th e  c o n d itio n  w ithout th e  venom, 
w h ile  p u lse  pressu re did not change s ig n i f ic a n t ly  in  th e se  groups (Table 2 
and F ig .5 ) .  In hyperthyroid  r a ts  g iven  th e  venom (T^v group), h eart ra te  
decreased  by approxim ately 19X from 50918 b eats/m in  in  T  ̂ group to  415136 
beB ts/m in ( p < 0 .0 0 1 ) . While in  normal and th yroid ectom ized  r a t s  g iven  th e  
venom, h eart r a te  d id  not change when compared to  N group and TX group 
r e s p e c t iv e ly .  Mean a r t e r ia l  blood pressure decreased s ig n i f i c a n t ly  in T^v
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Table 2 E ffe c t  o f  subcutaneous in je c t io n  o f  R u s s e l l 's  v ip er  venom on 
general c ir c u la t io n  in  normal (N) 1 hyperthyroid  (T ) and 
hypothyroid (TX) r a t s .  (Mean ± S .D .)

N N
+Venom

+
Venom

TX TX
+Venom

HR 416 436 509 415 ***326 316
(b eat/m in) ± 21 £ 16 £ 8 £ 36 £  15 ±  15

MABP 136.25 122.31 163.96*** 133.13 117.29* 106.11
(mmHg) £ 13.24 £  17.14 £  4 .6 2 £ 9 .7 0 £ 12.50 £ 19.40

pp 31.88 36.88 41 .88* 35.63 23 .75** 23.33
(mmHg) £ 5 .94 £ 17.51 £ 10.33 £ 3 .2 0 £ 3 .5 4 £ 6 .83

Hct 45.44 32.44*** 49.81 3 0 .5 S * * * 46 .7 5 31.75
( X ) £ 3 .06 £ 8 .70 £ 1.13 £  5 .19 dt 2 .8 3 ± 9 .9 4

p -va lu e w ith  re sp ec t to normal TBts 1 * p < 0 .0 5 , ** p < 0 .0 1 , *** p < 0 .001 .
p -value w ith  resp ec t to  th e  co n d itio n  w ithout th e  R u s s e l l ' s  v ip er venom
Bdmini s t r a t i o n ,  - $ &  p < 0 .0 1 1-$'$••$p < 0 .001
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* * * p < 0 .0 0 1  .



26

20

A < •/.) 0

-20 -

-40

Fig. 5

Hct HR MABP pp

firlv/j NV vs N
[ ^ }  T4V vs T4

^ ] TXV vs TX

Percent changes o f  general c ir c u la t io n  in  normal I 
hyperthyroid and hypothyroid r a ts  w ith  and w ithout th e  
R u s s e l l 's  v ip er  venom a d m in istra tion  .
p -value w ith  r e sp ec t to  th e c o n d itio n  w ithout th e
R u s s e l l 's  v ip er  venom a d m in istra tion  , & p < 0 .01  1 -ï>
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Changes in  renal hemodynamic and renal fu n ctio n  in  normal, hyperthyroid  and 
hypothyroid r a ts  g iven  R u s s e l l 's  v ip er  venom.

Renal Hemodynamic »

The r e s u lt s  summarized in Table 3 and F ig .6 show marked red u ction  
in  g lom erular f i l t r a t i o n  ra te  (GFR), e f f e c t iv e  renal plasma flow  (ERPF) and 
e f f e c t i v e  renal blood flow  (ERBF) in  hypothyroid r a t s ,  n ea r ly  59X in a l l  
th ree  parameters (p< 0 .0 0 1) when compared to  th e normal r a t s .  A s l ig h t  
red u ction  was observed in hyperthyroid rB ts. Renal vascu lB r r e s is ta n c e  
(RVR) o f  th yroid ectom ized  r a ts  increased  s ig n i f ic a n t ly  (p< 0 .0 0 1) by 
approxim ately 191X when compared to  in ta c t  r a t s .  No s ig n if ic a n t
a lt e r a t io n  in  renal v ascu lar  r e s is ta n c e  appeared in  hyperthyroid  r a t s .  
F i lt r a t io n  fr a c t io n  (FF) did not change in both hyperthyroid  and 
hypothyroid r a ts  when compared w ith  th e  normal r a t s .

The data in Table 3 and F ig .7 revea l th e  e f f e c t  o f  R u s s e l l ' s  v ip er  
venom on th e  renal hemodynamics. The s ig n if ic a n t  red u ctio n  o f  glom erular  
f i l t r a t i o n  r a te , e f f e c t iv e  renal plasma flo w , e f f e c t iv e  renal blood  
flow  Bnd f i l t r a t i o n  fr a c t io n  were apparent in  th e  normal r a ts  thBt 
rece iv ed  th e  venom in je c t io n  when compared to  th e  c o n d itio n  w ithout 
g iv en  th e  venom, w h ile  th e  marked increment in  renal v a scu la r  r e s is ta n c e

g r o u p  f r o m  1 6 3 . 9 6 ± 4 . 6 2  mmHg i n  g r o u p  b o  1 3 3 . 1 3 ± 9 . 7 0  mmHg ( p <  0 . 0 0 1 ) ,  b y

a p p r o x i m a t e l y  1 9 X .  T h e r e  w e r e  n o  s i g n i f i c a n t  a l t e r a t i o n s  o f  m ean  a r t e r i a l

b l o o d  p r e s s u r e  i n  NV a n d  TXV  g r o u p .
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Table 3 E ffe c t o f  subcutaneous in je c t io n  o f  R u s s e l l 's  v ip er  venom on renal 

hemodynamic in  normal (N ), hyperthyroid  (T ) and hypothyroid (TX) 
r a t s .  (Mean ± ร .D .)

N N
4-

Venom
+

Venom
TX TX

+
Venom

GFR 1.22 0.50 1.05 1.19 ***0.51 # # #0.07
(ml/min/g ± 0.26 ± 0.20 ± 0.16 ± 0.18 ± 0.26 ± 0.03
kid. wt) 
ERPF 4.95 3.14** 4.24 4.28 ***2.00 # # #0.21
(ml/min/g ± 1.43 ± 1.01 ± 0.70 ± 1.09 ± 0.86 ± 0 . 1 1
kid wt) 
ERBF 9.00 # #4.81 8.43 7.09 * + *3.72 # # #0.30
(ml/min/g ± 2.25 ± 1.90 ± 1.26 ± 2.07 ± 1.51 ± 0.12
kid wt) 
FF + 25.41 # # #16.15 25.37 31.61 25.58 40.41
( X ) ± 4.11 ± 3.88 ± 5.12 £ 8.38 ± 7.86 ± 19.07

RVR 616.07 1112.46** 801.10 862.63 1793.86*** 19080.78**.**
(10* dyne ±196.59 ±528.08 ±163.87 ±218.19 ±656.64 ±12397.98
sec/cm *)

p -va lu e  w ith  re sp ec t to  normal r a t s ,  *** p <. 0 .0 0 1 .
p -va lu e w ith  r e sp ec t to  th e  co n d itio n  w ithout th e  R u s s e l l 's  v ip er  venom
a d m in is tr a t io n ,#  p< 0 .0 5 , # #  p < 0 . 0 1 , # # #  p< 0 .001
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F ig . 7 Percent changes o f  renal hemodynamic in  normal ,
hyperthyroid and hypothyroid r a ts  w ith  and w ithout th e  
R u s s e l l ’ s v ip er  venom a d m in istra tion  .
P -value w ith  r e sp ec t to  th e  c o n d itio n  w ithout th e  
R u s s e l l 's  v ip er  venom a d m in istra tio n  1 #  p< 0 .0 5  1 
p< 0 .01  1 p< 0 .001  .
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was o b s e r v e d .  I n  h y p e r t h y r o i d  r a t s  t h a t  r e c e i v e d  t h e  venom i n j e c t i o n ,  

a l l  t h e  r e n a l  h e m o d y n a m ic  p a r a m e t e r s  d i d  n o t  c h a n g e  s i g n i f i c a n t l y  when 

c o m p a r e d  t o  h y p e r t h y r o i d  r a t s  g i v e n  n o r m a l  s a l i n e .  T h e r e  w e r e  s i g n i f i c a n t  

d e c r e a s e d  i n  g l o m e r u l a r  f i l t r a t i o n  r a t e ,  e f f e c t i v e  r e n a l  plBsmB f l o w  a n d  

e f f e c t i v e  r e n a l  b l o o d  f l o w  ( p <  0 . 0 0 1 )  i n  t h y r o i d e c t o m i z e d  r a t s  t h a t  r e c e i v e d  

t h e  venom i n j e c t i o n ,  l o w e r  by  a p p r o x i m a t e l y  86X, 90X a nd  92X r e s p e c t i v e l y  

c o m p a r e d  t o  t h y r o i d e c t o m i z e d  r a t s  g i v e n  n o r m a l  s a l i n e ,  w h e r e a s  a  s h a r p  

i n c r e m e n t  i n  r e n a l  v a s c u l a r  r e s i s t a n c e  w as  o b s e r v e d  ( p <  0 . 0 1 ) ,  n e a r l y  t e n  

f o l d s  h i g h e r  t h a n  t h e  c o n d i t i o n  w i t h o u t  g i v e n  t h e  venom.  T h e r e  was  n o t  

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

Renal Function 1

DatB s u m m a r i z e d  i n  T a b l e  4 a nd  F i g . 8 show t h a t  t h e  r a t e  o f  u r i n e  

f l o w  (V) was n o t  a f f e c t e d  n e i t h e r  by  L - t h y r o x i n e  i n j e c t i o n  n o r  

t h y r o i d e c t o m y  Bnd t h e  r e s p o n s e s  o f  o s m o l B r  c l e a r a n c e  ( C0 a n d  f r e e  w a t e r  

c l e a r a n c e  (C ) t o  L - t h y r o x i n e  i n j e c t i o n  w e r e  a l s o  s i m i l a r  t o  t h e  r a t e  o fHjr๐
u rin e flo w . In th yroid ectom ized  r a t s ,  osmolar c lea ran ce  decreased
s ig n i f i c a n t ly  (p< 0 .0 0 1 ) by 65X lower than th a t o f  th e normal r a ts  w h ile  
fr e e  water c lea ran ce  increased  s ig n i f ic a n t ly  ( p < 0 .0 5 ) .

The ra te  o f  u rin e  flow  was a f fe c te d  by th e  venom only  in  
hyperthyroid  r a t s .  I t  increased  s ig n i f i c a n t ly  from 33 .69±13 .62  p l/m in  in  
T group to  89.52±39.41 jul/m in (p< 0 .0 0 5) in  T_4V group by approxim ately  
166X w h ile  th e  r a te  o f  u rin e flow  in NV and TXV group did not change 
s ig n i f ic a n t ly  when compared to  N and TX group r e s p e c t iv e ly  (Table 4 and
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F ig .9 ) .  There was no s ig n i f ic a n t  decreased  in  osmolar c lea ra n ce  observed  
in  NV and T^v group, whereas s ig n if ic a n t  decrement (p < 0 .0 5 )  recorded in  
TXV group, lower by approxim ately 60X from TX group. Free water c lea ran ce  
showed s ig n if ic a n t  increased  (p < 0 .0 5 )  in  T^v group and did not change 
s ig n i f ic a n t ly  in NV and TXV group when compared to  th e  co n d itio n  g iven  
normal s a lin e  s o lu t io n .

Urinary e x c r e tio n  o f  a l l  e le c t r o ly t e s  decreased  s ig n i f ic a n t ly  
(p < 0 .0 1 )  in  th yroid ectom ized  r a t s .  In hyperthyroid r a t s ,  th e  e le c t r o ly t e s  
showed no s ig n if ic a n t  a lt e r a t io n  in urinary e x e r e tio n  (Table 4 and F i g .10).

It was found th a t urinary e x c r e tio n  o f  th e  e le c t r o ly t e s  observed in  
t h is  study in  T^v group were not a ffe c te d  by th e  venom ( F i g .1 1 ). In NV 
group, urinary e x c r e tio n  o f potBssium, c h lo r id e  and calcium  decreased  
s ig n i f i c a n t ly ,  lower by approxim ately 40X, 22% and 42% r e s p e c t iv e ly  when 
compared to  N group w h ile  u rinary  e x c r e tio n  o f  sodium did not change 
s ig n i f i c a n t ly .  Urinary e x c r e t io n  o f  potassium  and c h lo r id e  in  TXV group 
were s im ila r ly  depressed  which d if fe r e d  by approxim ately 67% Bnd 60% 
r e s p e c t iv e ly  from TX group w h ile  urinary e x c r e tio n  o f  sodium and calcium  
did not change s ig n i f i c a n t ly .

Plasma o sm o la lity  <P0 > s l i g h t l y  decreased  in  hyperthyroid  r a t s ,  
but s ig n i f ic a n t ly  decreased  (p< 0 .0 5 ) in  hypothyroid r a t s .  There were no 
a lt e r te r a t io n  in  plBsma e le c t r o ly t e s  con cen tra tio n  in  hyperthyroid  r a t s .  In 
hypothyroid r a t s ,  plasma sodium and c h lo r id e  decreased  s ig n i f i c a n t ly  w h ile  
plasma potassium  increased  s ig n i f i c a n t ly  Bnd did not have any changes in
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Table 4 E ffe c t  o f  subcutaneous In je c t io n  o f  R u s s e l l 's  v ip er  venom on th e  
r a te  o f  u rin e flo w , urinary e x c r e tio n  o f  e le c t r o ly t e s ,  osmolar 
c lea ra n ce  and fr e e  water c lea ra n ce  in normal (N) 1 hyperthyroid  
(Ta ) Bnd hypothyroid (TX) rB ts . (Mean ±  S .D .)

N N
+Venom +Venom

TX TX
+Venom

V 51.67 49.84 33.69 8 9 .62*** 39.31 6.55
(^ll/min) ± 38.19 ± 40.11 ± 13.62 ± 39.41 ± 47.02 ± 4.72
บ V 4.29 3.77 4.87 4.35 ***0.20 0.20N »
(>iEq/min) ± 1 . 8 4 ± 1.03 ± 1.36 ±- 2.04 ± 0.12 ± 0. 18
บkV 2.78 1.67* 1.86 2.42 0 . 7 6 * * * 0.25
(^lEq/min) ± 1.04 ± 0.46 ± 0 . 9 3 ± 0.85 ± 0 . 2 9 ± 0 . 0 8
บ V 5.93 4.62** 6.04 5.88 0.57*** 0 . 23*c 1
(;u Eq/min) ± 1.18 ± 0.73 ± 1 . 6 7 ± 3.22 ± 0.40 ± 0 . 0 4
บ V 1.02 0.59 1.27 1.40 0.54* 0.25Cm
(/Ig/min) ± 0.34 ± 0.12 ± 0.36 ± 0 . 8 0 ± 0.40 ± 0 . 0 9

c 83.14 57.62 87.29 81.96 29.50*** 11.73*o mm

fyul/min) ± 25.25 ± 31.75 ± 21.34 ± 29.65 ± 17.38 ± 6 . 0 2
c -  31.46 - 7.78 - 53.61 + 7.59*^ + 9.81* -  5.20H , ๐
(^1/min) ± 38.22 ± 16.62 ± 15.13 ± 62.68 ±  36.83 ±  7.30

p -va lu e  w ith  re sp ec t to  normal r a t s ,  * p< 0 .0 5 , *** p< 0 .0 0 1 .
p -va lu e  w ith  r e sp ec t to  th e  co n d itio n  w ithout th e  R u s s e l l 's  v ip e r  venom
a d m in istra tio n , -# -P < 0 .0 5 , p < 0 .01  p < 0 .0 0 1 .
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I
F ig . 9

□  TXV vs TX

Percent changes o f  th e  r a te  o f  u rin e flow  1 osmolar 
c lera n ce  and fr e e  water c lea ran ce  in  normal , 

hyperthyroid and hypothyroid r a ts  w ith  and w ithout th e  
R u s s e l l 's  v ip er  venom a d m in istra tion  .
p -va lu e w ith  re sp ec t to  th e  co n d itio n  w ithout th e  
R u s s e l l 's  v ip er  venom a d m in istra tio n  1 -& p < 0 .0 5  1 
p< 0.01 .
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À ( • / .  )

F ig .  10
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Percent changes o f  urinary e x c r e tio n  o f  e le c t r o ly t e s  in 
hyperthyroid and hypothyroid r a ts  in comparison to  normal 
r a ts
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p< 0 .001 .
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ÜN>V ข Kv บC1V UCaV

F ig- 11 Percent changes o f  urinary e x c r e tio n  o f  e le c t r o ly t e s  in  
normal 1 hyperthyroid and hypothyroid r a ts  w ith  and
w ithout th e  R u s s e l l 's  v ip er  venom a d m in istra tion  . 
p -va lu e w ith  re sp ec t to  th e  co n d itio n  w ithout th e
R u s s e l l 's  v ip er  venom a d m in istra tio n  1 -& p < 0 .0 5  1 -&-& p<
0.01  , # # #  p< 0.001 .
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plasma calcium  (Table 5 and F i g .12).

The e f f e c t  o f  th e  venom on plasma con cen tra tio n  o f  e le c t r o ly t e s  
are preasented  in Table 5 . There were no s ig n if ic a n t  d if fe r e n c e s  in  plasma 
o sm o la lity , plasma sodium and potassium  observed in  a l l  th ree  groups o f  ra t  
rece ived  th e  venom in je c t io n  ( F i g .13). S ig n if ic a n t  a lt e r a t io n s  in  plasma 
c h lo r id e  and calcium  were noted on ly  in  T^v group, increased  by 
approxim ately 5X and 14X r e s p e c t iv e ly  from T  ̂ group (p< 0 .0 5 ) .

Plasma c r e a t in in e  con cen tra tion  (P ) and plasma urea con cen tra tio n  
(P^r_<1) were not a f fe c te d  by L -thyroxine in je c t io n  but a s ig n if ic a n t  
d if fe r e n c e  in  PCr and P^r > between th yroidectom ized  ra t sand in tB ct r a ts  
were observed as show in Table 5 Bnd F i g .14.

Plasma c r e a t in in e  co n cen tra tio n  was a f fe c te d  by th e  venom by 
increased  s ig n i f ic a n t ly  in NV and TXV group (Table 5 and F i g .15), h igher by 
approxim ately 63X and 33X r e s p e c t iv e ly  when compared to  th e  co n d itio n  
w ithout g iven  th e  venom (p< 0 .0 5 ) .  Plasma ureB con cen tra tio n  was a lso  
s ig n i f i c a n t ly  increased  in  NV group (p< 0 .0 0 1 ) but did not a l t e r  in  T^v and 
TXV group.

The e f f e c t  o f  L -thyroxine in je c t io n  and thyroidectom y on fr a c t io n a l  
e x c r e tio n  o f  e le c t r o ly t e s  are presented  in  Table 6 and F i g .16. The 
remarkable f in d in g s  was a decrement in  fr a c t io n a l  e x c r e tio n  o f  sodium 
(FEn ) ,  potassium  (FEK) and ch lo r id e  (FEC1) (p <  0 .00 1) in  th yroid ectom ized  
r a ts  w h ile  fr a c t io n a l e x c r e tio n  o f  calcium  (FECj) increased  s ig n i f ic a n t ly
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Table 5 E ffe c t o f  subcutaneous i ทj e c t i  on o f  Russel 1 'ร V i per venom on

plasma o sm o la lity , plasma co n cen tra tio n o f  e le c t r o ly t e s ,
c r e a t in in e  and urea in normal (N) 1 hyperthyroid  (T^> Bnd
hypothyroid (TX) r a t s . (Mean £ ร . D. )

N N TX TX+ + £
Venom Venom Venom

po mm 281 .25 280.75 276.50 277 .50 267 .50* 267.00
(mOsm/kg) ± 7 .78 £ 10.63 £ 7 .21 £  6 .7 8 ± 13.25 £ 13.24
pN « 138.13 138.25 140.38 140.00 131.75* 130.83
(mEq/L) £  3 .91 ± 4 .8 3 ± 3 .2 5 ± .2 .2 7 ± 5 .5 6 ± 7 .83
pK 3 .2 0 3.61 3 .2 0 3 .0 9 ***4 .2 3 4 .27
(mEq/L) £ 0 . 18 £ 0 .52 ± 0 .1 6 £ 0 .2 4 £ 0 .5 2 ± 0 .45
pc 1 109.50 109.75 109.00 1 14.63** 99 .50** 104.60
(mEq/L) ± 5 .45 £  6.04 £ 5 .83 £ 3 .5 8 £ 5 .4 5 £  6 .73
pc « 5 .86 5 .89 6 .17 7.05** 4.91 4 .90
( mgX ) ± 1.62 £ 0 .48 £ 0 .7 6 £ 0 .3 5 ± 1.29 £ 1.07
pcr«« tIn in « 5 .65 9 .2 2  ^ 4 .9 5 5.91 8 .3 6 * 11.15*
(^pg/ml) £ 2 .0 2 ± 4.11 ± 0 .81 £ 2 .2 6 £  2 .0 8 £ 2 .79
pur •  • 19.57 35.77 20.88 25.81 30.87*** 36.42
(mgX) £ 3 .2 9 £ 9 .46 ± 3 .7 5 £ 6 .4 6 £ 5.51 £ 9.41

p-value with respect to  normal rats ,  * p < 0 . 0 5 ,  * * p < 0 .0 1 ,  *** p < 0.001.  
p-value with respect to the condition without the R u s s e l l 's  viper venom
administration, P < 0.05,#<R> P c  0.001
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F ig . 12 Percent changes o f  plasma o sm olB lity  and plasma
e le c t r o ly t e s  co n cen tra tion  in  hyperthyroid  and
hypothyroid r a ts  in  comparison to  normal r a ts  . 
p -va lu e  w ith  re sp ec t to  normal r a ts  1 * p< 0 .0 5  I ** 
p< 0 .01  , *#* p< 0.001 .
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F ig . 13 Percent changes o f  plasma o sm o la lity  Bnd plasma
e le c t r o ly t e s  co n cen tra tio n  in normal 1 hyperthyroid and 
hypothyroid r a ts  w ith  and w ithout th e R u s s e l l 's  v ip er  
venom a d m in istra tio n  .
p -va lu e  w ith  r e sp e c t to  th e  co n d itio n  w ithout th e  
R u s s e l l 's  v ip er  venom a d m in istra tio n  1 #  p< 0 .0 5  .
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F ig . 14
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co n cen tra tio n  In hyperthyroid  and hypothyroid r a ts  
comparison to  normal r a ts  .
p -va lue w ith  r e sp e c t to  normal r a ts  . * p < 0 .0 5  1
p < 0 .001 .
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A ( %

P ig . 15

*Cr * \jrea

Percent changes o f  plasma c r e a t in in e  and urea
con cen tra tio n  in  normal I hyperthyroid  and hypothyroid  
r a ts  w ith  Bnd w ithout th e  R u s s e l l 's  v ip er  venom 
ad m in istra tion  .
p -va lu e w ith  r e sp e c t to  th e  co n d itio n  w ithout th e
R u s s e l l 's  v ip er  venom adm instration  1 -& p < 0 .0 5  I
p< 0 .001 .
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Table 6 E ffe c t o f subcutaneous In je c t io n  o f  R u s s e l l ' s  v ip er  venom on 

fr a c t io n a l e x c r e t io n  o f  e le c t r o ly t e s  in  normal (N ), hyperthyroid  
(T^> and hypothyroid (TX) r a t s .  (Mean £ S .D .)

N N
+Venom +Venom

TX TX
■ +

Venom

FE* . 1.28 2 .7 5 1.68 1.26 ***0 . 14 # #  i  0.81
( X ) ± 0 .6 2 £ 0 .93 ± 0 .6 0 £ 0 .5 3  £ 0 .0 3 £ 0 .4 0

FEK 33.41 4 5 . 4 6 * 25.13 3 2 .92 19.20*** 46.62
( X ) £ ธ .00 £ 13.53 £ 12.44 £ 12.02 £ 5 .28 £ 14.09

FEC 1 2 .19 4 .24 2 .7 6 2 .0 6 0 .56*** 1.83
( X ) ± 0 .66 ± 1.28 ± 1.10 £ 1 .05 £ 0 .2 2 £  0.61

FEcm 0.71 1.08 0 .98** 0 .7 6 1 .14** 5.07
( X ) £ 0 .17 £ 0 .2 9 £ 0 . 14 £ 0 .3 5  ± 0 .3 7 £ 2 .53

p -va lu e w ith  re sp ec t to normal TBts 1** p < 0 .0 1 , *** p < 0 .0 0 1 .
p-va lue w ith  resp ec t to  th e  co n d itio n  w ithout th e  R ussel 1 'ร v ip er venom
a d m in istra tio n , # p  < 0 .0 5 , p < 0 . 0 1 , 0 . 0 0 1 .
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F ig . 15 Percent changes o f  fr a c t io n a l e x c r e tio n  o f  e le c t r o ly t e s  
in hyperthyroid and hypothyroid r a ts  in  comparison to  
normal TBts .
p -va lu e  w ith  re sp ec t to  normal r a ts  I *+ p< 0 .01  1 *** p<
0.001
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FENa FEK FEC1 FECa

□  TXV vs TX

F ig». *7» Percen t changes o f f ra c t io n a l  e x c re tio n  o f e le c t r o ly te s  in 
normal , hyperthyro id  and hypothyroid r a t s  w ith  and w ithout 
th e  R u s s e ll 's  v ip e r venom a d m in is tra tio n  .
P -value w ith  re sp ec t to  th e  c o n d itio n  w ithout th e  
R u s s e ll 's  v ip e r  venom a d m in is tra tio n  I < £P < 0 .05  1-& -& P<0.01t

p < 0.001 .



47

Subcutaneous in je c t io n  o f th e  venom caused a s ig n if ic a n t  in crease  
in f r a c t io n a l  e x c re tio n  o f a l l  e le c t ro ly te s  in normal and in 
thyro idectom ized  r a t s  (Table 6 Bnd F ig .17). While no s ig n if ic a n t  
changes in  f r a c t io n a l  e x c re tio n  o f B ll e le c t ro ly te s  were noted in 
hyperthyro id  r a t s .

Changes in renal path ology  in  normal, hyperthyroid and hypothyroid r a ts  
given  R u s s e l l 's  v ip er  venom.

P ath o lo g ica l study o f kidneys from s a l i n e - in je c te d  normal r a t s  
showed a mild degree o f h y a lin  c a s ts  in which hemoglobin could be 
dem onstrable by P u c h tle r 's  method (L una,1968) in  th e  lumina o f proximal 
and d i s ta l  convoluted tu b u le s  o f c o rtic B l a re a . In kidneys o f normal 
r a t s  given R u s s e l l 's  v ip e r  venom in je c tio n  both ren a l co rtex  and medulla 
showed moderate degree o f hemoglobin c a s ts ,  h y a lin  d ro p le ts  degenera tion  
in e p i th e l ia l  c e l l s  and focBl hemorrhages in  th e  in te r tu b u la r  a rea . In 
thyro idectom ized  r a t s  given normal s a l in e  in je c tio n , a mild degree of fo ca l 
hemorrhagic le s io n  was observed w hile thyro idectom ized r a t s  given th e  venom 
in je c tio n  rev ea led  both focBl hemorrhagic le s io n  and a high degree of 
hemoglobin c a s ts  and h y a lin  d ro p le ts  degenera tion  in e p i th e l ia l  c e l l s  of 
both ren a l co rtex  Bnd m edulla. In a d d itio n  1 a focBl th rom bo ph leb itis

in both hyperthyroid and hypothyroid rats and no s ig n if ic a n t  change in
fra ction a l excretion  o f sodium, potBssium and chloride were recorded in
hyperthyroid TBts.

was presented in th is  group. No evidence o f hemoglobin ca sts  and
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fo c a l hemorrhages were observed in  hyperthyroid  r a ts  g iven  norma] s a lin e  
in je c t io n , w h ile  in hyperthyroid  r a ts  g iven  th e  venom in je c t io n , a mild 
degree o f  hemoglobin c a s t s  were found in  both cortex  and medullB.



F ig . 18 Microphotograph o f  g lom eru li (G) 
d is tB l (D) convoluted  tu b u les

, proximal (P) and 
o f  normal r a t s .

( H 8r E 10X10 )



F ig . 19 Focal hemorrhage (H) in  in tertu b u lB r area and h y a lin  
d ro p le ts  (arrows) in  e p i t h e l ia l  c e l l s  o f  normal and 
thyroidectom ized  rB ts rece iv ed  th e  R u s s e l l 's  v ip er
venom in je c t io n . ( H i  E 20X10 )
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F ig . 20 H yalin  c a s t s  (He) in  lumen o f  convoluted  tu b u le  o f  
normal and th yroidectom ized  r a ts  rece iv ed  th e  
R u s s e l l 's  v ip er  venom in je c t io n . ( H 8f E 20X10 )
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EUk_ 21 H yalin c a s ts  (He) in  lumen o f  H en le 's  loop Bnd 
c o l le c t in g  tu b u le  in  medulla o f  normal and 
th yroid ectom ized  r a ts  rece iv ed  th e  R u s s e l l ' s  v ip er
venom in je c t io n . ( H & E 20X10 )



F ig . 22 Focal th rom b op h leb itis (arrows) in  thyroidectom ized  
r a ts  rece iv ed  th e  R u s s e l l ' s  v ip er  venom in je c t io n .  
( H & E 20X10 )
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F ig . 23 H yalin CBsts in  which g reen ish  stB ined hemoglobin 
could be dem onstrable by P u c h tle r 's  method. ( 20X10 )
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