
C h a p t e r  I I I

M ateria ls ami Methods

Animals and Procedures

The experim ents were ca rr ied  out In male W istar r a ts  weighing  
between 250 g to  350 g A ll anim als were housed In Individual m etabolic  
cage and had fr e e  e x cess  to  WBter and a n u t r i t io n a l ly  com plete d ie t .  The 
experim ent c o n s is te d  o f a pre-exper 1 mérita 1 period  la s t in g  2 days and was 
fo llow ed  by an experim ental p er io d .

The fo llo w in g  groups were s tu d ie d . Group ] , normal (N) anim als 
(ท=8) rece iv ed  normal s a l in e  in je c t io n . Group 11, norma 1-venom (MV) 
anim als rece iv ed  1 mg/kg BW o f  R u s s e l l 's  v ip e r  venom su bcutan eou sly . Group 
111, hyperthyroid (T^) anim als (ท= 8), Bnlmals in t h is  group were Induced to  
be hyperthyroid  by rece iv ed  d a ily  subcutaneous in je c t io n  o f  exogenous 
L -thyroxine 10 /ig /1 0 0  g BW fo r  5 days and then  rece iv ed  normal s a lin e  
in je c t io n . Group IV, hyperthyroid-venom  (T V ) anim als (ท=8), as in  group 
111, rece iv ed  th e  same dose o f  exogenous; L -thyroxine fo r  5 days and then  
rece iv ed  1 mg/kg BW o f  R u s s e l l 's  v ip er  venom. Group V, hypothyroid (TX) 
anim als (ท= 8), anim als In t h is  group were s u r g ic a l ly  thyroidectom y (to  
con tro l th e  le v e l  o f plasma calciu m , calcium  g lu con ate  1 gX was added in  
d rink ing  water) and r ece iv ed  normal s a l in e  In je c tio n  on th e day a fte r
th e  su rgery . Group VI, hypothyroid-venom (TXV) anim als (ท= 8), as in  group
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F i g .1 Diagrammatic i l lu s t r a t io n  o f  experim ental p r o to c o ls . 
RRV = R u s s e l l 's  v ip er  venom in je c t io n
NSI = Normal SB l in e  in je c t io n  
RCS = Renal c lea ra n ce  study

= Exogenous L -thyroxine a d m in istra tio n  
TX = Thyroidectomy
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V, were s u r g ic a l ly  thyroidectom y and rece iv ed  1 mg/kg BW o f  R u s s e l l ' s  v ip er  
venom on th e  7 th day a f te r  th e  su rgery .

A ll groups were stu d ied  renal c lea ra n ce  1 day a f te r  th e  venom or 
normal s a l in e  in je c t io n . The p rotoco l fo r  t h i s  study i s  shown in  F i g . l .

On th e  day o f  renal c lea ran ce  stud y, th e  ra t was w eighed, then  
a n e sth e tize d  by in tr a p e r ito n e a l in je c t io n  o f  sodium th io b a r b itu r a te  
( in a c t in ) ,  10 mg/100 g . BW. Small supplem ental doses were g iven  
when n ecessa ry .

The su rg ica l procedures in c lu d in g  a tracheostom y { common ca ro tid  
a r te r y , ju gu lar  v e in  and bladder can n u lation s were ca rr ied  o u t. The 
tracheostom y WBS performed by u sin g  a sh ort p ie c e  o f  PE 240 p o lyeth y len e  
tu b e , fo r  a sp ir a t io n  o f  s e c r e t io n s  th a t might block th e  airway during th e  
cou rse o f  th e  experim ent. The common ca ro tid  a rtery  was cannulated  w ith  a 
PE 90 p o ly e th y len e  tube fo r  measurement o f  th e  a r t e r ia l  blood p ressu re and 
fo r  blood sam pling. The a r t e r ia l  blood p ressu re was m onitored w ith  a 
p ressu re transducer (Statham PE 23 DE) and record on a g ra ss polygraph  
recorder (Model 79 D). The can n u la tio n  o f  Jugular v e in  was ca rr ied  out 
u sin g  a PE 90 p o ly e th e len e  tube fo r  intravenous in fu s io n . The bladder was 
cannulated  w ith  a PE 200 p o ly e th e len e  tube fo r  u rin e c o l l e c t io n .  The 
r e c ta l  tem perature was m aintained approxim ately a t 37°c throughout th e  
exp erim ent.

A fter  th e  su rg ica l procedures had been f in is h e d , th e  so lu t io n  
co n ta in in g  0 .7 5  g%  in u lin  and 0 .1 2  g x  para-am inohippuric a cid  (PAH) was
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adm inistered  In traven ou sly  v ia  Jugular v e in  a t th e  r a te  o f  0 .0 7  ml/mln by 
In fu sion  pump (Sage Instrument 341 A) to  m aintain  th e  plasma In u lln  and PAH 
con cen tra tio n s by approxim ately 20-40 mgx and 2-4  mgx r e s p e c t iv e ly .  . The 
r a te  o f  in fu s io n  was kept con stan t throughout th e  cou rse o f  th e  experim ent.

A period  o f  45 m inutes o f  in fu s io n  was allow ed fo r  a s t a b i l i z a t io n  
o f plBsma in u lln  and PAH co n cen tra tio n s . A fter  th e  u rin e  flo w  r a te  was 
s ta b le , th e  u rin e  Bnd blood samples were c o l le c t e d .  Urine was c o l le c t e d  In 
pre-weighed u rin e  p lB s t ic  tu b e . The d u ration  o f  u rin e  c o l l e c t io n  period  
was between 20 to  40 m inutes depending on th e  u rin e  flow  r a t e .  The r a te  o f  
u rin e flow  was estim ated  from th e change In th e  w eight o f  th e  u r in e  in  th e  
tube d iv id ed  by th e  d uration  o f  th e  u rin e c o l l e c t io n .  A fter  th e  second 
period  o f  u rin e c o l l e c t io n ,  an B r te r ia l blood sample was c o l le c t e d  in to  th e  
hep arin ized  tu b e . The blood sample was c e n tr ifu g e d , th e  h em atocrit was 
then  determ ined and th e  plasma was fro zen  fo r  chem ical a n a ly s is .  At th e  
end o f  th e  experim ent, k idneys were removed and weighed, th e  t i s s u e  was 
kept w ith  10X formaldehyde s o lu t io n  fo r  h istop B th o logy  stu d y .

D eterm ination o f  blood and u rin e  samples

in u lln  co n cen tra tio n s In plasma and u rin e  were determ ined by th e  
method o f  Sch reiner as d escrib ed  by Smith (1 9 6 2 ).

D eterm ination  o f  PAH was carr ied  out accord ing  to  th e  method o f
Bratton Bnd M arshall as m odified  by Smith (1 9 6 2 ).
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Routine measurements o f  sodium and potassium  co n cen tra tio n s in  
plasma and u rin e  were determ ined by Flame photometer (Beckman, Kina Flam e), 
c h lo r id e  by ch loridom eter (B uch ler, D ig ita l  ch lo r id o m eter ), calcium  by th e  
method o f  c r e so lp h th a le in  complexone (Moorehead and B ig g s ,1974), o sm o la lity  
by u sin g  th e  fr e e z in g -p o in t  d ep ressio n  method (Osmometer, Model 3D2) th e  
plasma th yro xin e  (T^) by ion  exchange column chromatography (B erger, and 
Q uinn,1976), th e  plasma ureB Bnd c r e a t in in e  by 2 ,3-B u taned ione 2-Oxime 
(R itch er and L a p o in te ,1962) and A lk a lin e  P icra te  (Sm ith, 1962) r e s p e c t iv e ly .

Hematocrit was determ ined by th e  p rep aration  o f  blood in  an 
in te r n a tio n a l m icrocB pi1lBry tube then  cen tr ifu g ed  by Cray AdBms micro 
hem atocrit cen tr ifu g ed  (Model 850 Ta) and measure by Hawksley micro 
hem atocrit read er.

C a lcu la tio n s

Using th e  Fick P r in c ip le , in u lin  c lea ran ce  was used to  measure 
glom erular f i l t r a t i o n  r a te  and PAH c lea ran ce  was used to  measure e f f e c t iv e  
renal plasma flo w . The fo llo w in g  c a lc u la t io n s  were performed 1

Glomerular f i l t r a t i o n ra te ( GFR) = c 1ท = u tn -v /p 1»
E ffe c t iv e  ren a l plasma flow ( ERPF) = CPAH U. AH-V/P^H
Osmolar c lea ra n ce II o 0 1 i II บ .v /p nQ mm o mm
Free water c lea ra n ce II o I K» 0 II V -  c 0o mm
UrinBry e x c r e t io n  o f  e le c t r o ly t e s บ .V
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F ractio n a l e x c r e tio n  o f  e le c tr o ly te s (F E _ ) = 
E ffe c t iv e  renal blood flow  (ERBF) =
F i l t r a t io n  fr a c t io n  (FF) =
Renal v ascu la r  r e s is ta n c e  (RVR) =

S t a t i s t i c a l  A n a lysis

Data was processed  according to  th e  unpaired  
than 0 .0 5  was con sidered  s ig n i f i c a n t ly .

บ_.Vxloo/(P_xGFR)
ERPF/(1-Hct) 
GFRX100/ERPF 
MABPx1333x60/(ERBFx1000)

t - t e s t .  p -va lu e  le s s
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