
C H A P T E R  I I I

MATERIALS AND METHODS

P r e p a r a t i o n  o f  c r u d e  e x t r a c t

The l o w e r  p a r t  o f  l e m o n g r a s s  ( Cymbopogon 
c i t r a t u s ) l e a v e s  a p p r o x i m a t e l y  7 - 8  i n c h e s  i n  
l e n g t h  f rom t h e  b o t t o m  t o  t h e  t o p  ( F i g u r e  1) we re  c u t  
i n t o  s m a l l  p i e c e s  a nd  l e f t  f o r  24 -  36 h o u r s  i n  an oven 
a t  60 -  70 d e g r e e s  C e l s i u s .  100 g rams  o f  d r i e d  l e a v e s  
we re  b o i l e d  i n  d i s t i l l e d  w a t e r  f o r  5 m i n u t e s .  A f t e r  
t h e y  r e t u r n e d  t o  room t e m p e r a t u r e ,  f i l t e r e d  t h r o u g h  
m u s l i n  w i t h  t h e  vo lume  r e a d j u s t e d  a f t e r  f i l t r a t i o n  t o  
200 and  100 m i l l i l i t r e s ,  t h a t  i s  50 g m / d l  and  100 g m / d l  
o f  d e c o c t i o n s  r e s p e c t i v e l y .  The 1 2 . 5  a n d  25 g m / d l  o f  
d e c o c t i o n s  were  p r e p a r e d  f rom 50 ml o f  50 g m / d l  o f  
d e c o c t i o n  wh i c h  was d i l u t e d  i n  d i s t i l l e d  w a t e r  t o  200 
a nd  100 ml ,  r e s p e c t i v e l y .  F i n a l l y ,  t h e  c o l o r  o f  t h e  
d e c o c t i o n s  i s  l i g h t  brown s o l u t i o n .
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F i g u r e  1 Cymbopogon c i t r a t u s  (DC) s t a p f .
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F i g u r e O Scheme of  e x p e r i m e n t
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A ni m a l s  p r e p a r a t i o n

In  v i v o  e x p e r i m e n t s  we re  c a r r i e d  o u t  on 
t w e n t y  f i v e  a d u l t  ma l e  m o n g r e l  d o g s ,  w e i g h i n g  10 -  18 
k i l o g r a m s .  A l l  d o g s  were  m a i n t a i n e d  w i t h  f r e e  a c c e s s  
t o  t a p  w a t e r  and  f o o d ,  k e p t  f o r  a t  l e a s t  7 d a y s  b e f o r e  
t h e  t i m e  o f  e x p e r i m e n t .  The a n i m a l s  w e re  f a s t e d  f o r  
12 h o u r s  p r e c e e d i n g  an o p e r a t i o n .

G e n e r a l  p r o c e d u r e s

Ea ch  a n i m a l  was a n e s t h e t i z e d  by i n t r a v a s c u l a r  
i n j e c t i o n  o f  25 mg/kg-bw of  p e n t o b a r b i t a l  s od i um  
( Ne mbu t a l  ®  ) .  A p p r o x i m a t e l y  5 mg/kg-bw o f  n e m b u t a l  
was g i v e n  t h r o u g h o u t  t h e  e x p e r i m e n t  a s  r e q u i r e  t o  
m a i n t a i n  a r e l a t i v e  c o n s t a n t  l e v e l  o f  a n e s t h e s i a .  
The t r a c h e a  was c a n n u l a t e d  w i t h  t r a c h e o s t o m y  t u b e  
s o  a s  t o  f a c i l i t a t e  r e s p i r a t i o n  a nd  r e m o v a l  e x c e s s  
s e c r e t i o n .  The a n i m a l s  we re  a l l o w e d  t o  v e n t i l a t e  
s p o n t a n e o u s l y  i n  room a i r .  The r i g h t  f e m o r a l  v e i n  was 
e x p o s e d  a nd  c a n n u l a t e d  w i t h  a c a t h e t e r  f o r  i n f u s i o n  
i s o t o n i c  s a l i n e  a t  a r a t e  o f  10 m l / k g - b w / h r  d u r i n g  
s u r g i c a l  p r o c e d u r e  a nd  a d m i n i s t r a t i o n  o f  i n u l i n  
s o l u t i o n  a t  a r a t e  o f  5 m l / k g - b w / h r  d u r i n g  c l e a r a n c e  
s t u d y .  The o t h e r  c a t h e t e r  was i n s e r t e d  i n t o  r i g h t  
f e m o r a l  a r t e r y  a nd  c o n n e c t e d  t o  t h e  p r e s s u r e  t r a n s d u c e r  
( e l c o m a t i c  EM 750 ) f o r  r e c o r d i n g  s y s t e m i c  a r t e r i a l  
b l o o d  p r e s s u r e  and  h e a r t  r a t e  on a H a r v a r d  u n i v e r s a l
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o s c i l l o g r a p h  ( Model  50 -  9307 ) and  a l s o  c o l l e c t i n g  
b l o o d  s a m p l e .  A g a s t r i c  t u b e  was r e t a i n e d  t h r o u g h  
mouth  a nd  t h e  t i p  was p o s i t i o n e d  i n  s t o m a c h .  The dog 
was t u r n e d  p o s i t i o n ,  r i g h t  l a t e r a l  r e c u m b e n c y .  The 
l e f t  k i d n e y  was e x p o s e d  r e t r o p e r i t o n e a l  t h r o u g h  a f l a n k  
i n c i s i o n .  The l e f t  r e n a l  a r t e r y  and  u r e t e r  were  
c a r e f u l l y  i s o l a t e d  and  f r e e d  f rom i t s  a t t a c h m e n t  
w i t h o u t  d a m a g i n g  t h e  r e n a l  n e r v e .  The p o l y e t h y l e n e  
t u b e  was i n t r o d u c e d  i n t o  t h e  l e f t  u r e t e r  f o r  c o l l e c t i n g  
u r i n e  s a m p l e s .  An e l e c t r o m a g n e t i c  f l o w  p r o b e  (Model  
FB -  040T) was f i t t e d  s n u g l y  a r o u n d  t h e  l e f t  r e n a l  
a r t e r y  a nd  c o n n e c t e d  t o  t h e  e l e c t r o m a g n e t i c  b l o o d  f l o w  
m e t e r  ( Nihon  k o h d e n  Model  MFV 3200 ) f o r  r e c o r d i n g  
r e n a l  b l o o d  f l o w .  At t h e  e nd  o f  s u r g i c a l  p r o c e d u r e s ,  
t h e  r a t e  o f  i s o t o n i c  s a l i n e  i n f u s i o n  was d e c r e a s e d  t o  
5 m l / k g - b w / h r  f o r  30 min,  t h e n  i t  was s t o p p e d .  The 
p r i m i n g  s o l u t i o n  c o n t a i n i n g  50 mg/kg-bw o f  i n u l i n  
was a d m i n i s t e r e d  i n t r a v e n o u s l y  a nd  i m m e d i a t e l y  
f o l l o w e d  by 0.5% i n u l i n  d i s s o l v e d  w i t h  i s o t o n i c  s a l i n e  
s o l u t i o n  a t  r a t e  5 m l / k g - b w / h r  t o  m a i n t a i n  t h e  p l a s m a  
i n u l i n  c o n c e n t r a t i o n  a t  a p p r o x i m a t e l y  0 . 2  mg/ml  
t h r o u g h o u t  t h e  e x p e r i m e n t .  A p e r i o d  o f  45 m i n u t e s  was 
a l l o w e d  f o r  a s t a b i l i z a t i o n  o f  p l a s m a  i n u l i n  
c o n c e n t r a t i o n .  F o l l o w i n g  t h a t ,  two c o n t r o l  p e r i o d  o f  
30 m i n u t e ,  b l o o d  a nd  u r i n e  s a m p l e s  were  o b t a i n e d  v i a  
t h e  r i g h t  f e m o r a l  a r t e r y  a nd  l e f t  u r e t e r ,  r e s p e c t i v e l y .  
An a r t e r i a l  b l o o d  s a m p l e  was o b t a i n e d  a t  t h e  m i d p o i n t  
o f  e a c h  u r i n e  c o l l e c t i o n  p e r i o d .  P l a s m a  a nd  u r i n e
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were  d e t e r m i n e d  f o r  i n u l i n ,  s o d i u m ,  p o t a s s i u m ,  c h l o r i d e  
and  o s m o l a l i t y .  B l oo d  s a m p l e  was a l s o  m e a s u r e d  f o r  
h e m a t o c r i t .

E x p e r i m e n t a l  p e r i o d s

A f t e r  t h e  c o n t r o l  p e r i o d ,  D i s t i l l e d  w a t e r  o r
1 2 . 5 ,  25 ,  50 a n d  100 g m / d l  o f  d e c o c t i o n s  (10 m l / k g - b w )  
was f e d  v i a  t h e  g a s t r i c  t u b e .  D u r i n g  e a c h  e x p e r i m e n t a l  
p e r i o d ,  u r i n e  v o l u m e s  we re  c o l l e c t e d  e v e r y  30 m i n u t e s  
f o r  240 m i n u t e s  and  b l o o d  s a m p l e s  w e re  t a k e n  a t  t h e  
m i d p o i n t  o f  e a c h  u r i n e  s a m p l e .

At t h e  e nd  o f  e x p e r i m e n t ,  t h e  l e f t  k i d n e y  was 
e x c i s e d ,  s t r i p p e d  o f  s u r r o u n d i n g  f a t  and  t i s s u e ,  
b l o t t e d  d r y  a nd  w e i g h e d  s o  t h a t  r e n a l  p l a s m a  f l o w  and  
g l o m e r u l a r  f i l t r a t i o n  r a t e  c o u l d  be  e x p r e s s e d  a s  
m i l l i l i t e r s  p e r  m i n u t e  p e r  gram o f  k i d n e y  w e i g h t .

E x p e r i m e n t a l  p r o t o c o l

Twenty  f i v e  d og s  were  d i v i d e d  i n  f i v e  g r o u p s ,  
e a c h  was f i v e  d o g s .

g r o u p  1 ะ c o n t r o l  g r o u p s .  A n i m a l s  w e re  f e d  w i t h  10
m l / k g - b w  o f  d i s t i l l e d  w a t e r  v i a  g a s t r i c  
t u b e  a f t e r  two c o l l e c t i o n s  o f  b l o o d
a nd  u r i n e  s a m p l e s .
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g r o u p  2 -  5 : A f t e r  two -  t i m e d  c o n t r o l  c o l l e c t i o n s  o f
b l o o d  and  u r i n e  s a m p l e s ,  t h e  d o g s  were  
f e d  w i t h  10 m l / k g - b w  o f  1 2 . 5 ,  25 ,  50 
a n d  100 g m / d l  o f  l e m o n g r a s s  d e c o c t i o n  
f o r  t h e  a n i m a l  i n  g r o u p  2 , 3 , 4  a nd  5,  
r e s p e c t i v e l y )  v i a  t h e  g a s t r i c  t u b e .

F o l l o w i n g  t h a t ,  b l o o d  a nd  u r i n e  s a m p l e s  we re  c o l l e c t e d  
e v e r y  t h i r t y  m i n u t e s  u n t i l  4 h o u r s  o f  c l e a r a n c e  p e r i o d .

A n a l y t i c a l  T e c h n i q u e s

D e t e r m i n a t i o n  o f  i n u l i n  i n  p l a s m a  a nd  u r i n e  was 
c a r r i e d  o u t  by an a n t h r o n e  c o l o r i m e t r i c  t e c h n i q u e .

The c o n c e n t r a t i o n s  o f  s od ium a n d  p o t a s s i u m  i n  
p l a s m a  a nd  u r i n e  were  m e a s u r e d  by a f l a m e  p h o t o m e t e r  
( C o r n i n g  Model  4 8 0 ) .

P l a s m a  a nd  u r i n e  c o n c e n t r a t i o n s  o f  c h l o r i d e  
w e r e  m e a s u r e d  by a c h l o r i d e  a n a l y z e r  ( C o r n i n g  
Model  9 2 5 ) .

O s m o l a l i t y  o f  p l a s m a  and  u r i n e  was d e t e r m i n e d  
w i t h  a  F i s k  o s mo me t e r  (Osmomat Model  0 3 0 ) .
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H e m a t o c r i t  was p r e p a r e d  by m i c r o c a p i l l a r y  t u b e  
a n d  t h e n  c e n t r i f u g e d  by m i c r o c a p i l l a r y  c e n t r i f u g e  
( Her ml e  Model  z 230  H ) .

I n u l i n  c l e a r a n c e  was u s e d  f o r  g l o m e r u l a r  
f i l t r a t i o n  r a t e .

C a l c u l a t i o n s

Mean a r t e r i a l  b l o o d  p r e s s u r e
DP = 
SP =

R e n a l  p l a s m a  f l o w  

I n u l i n  c l e a r a n c e

= DP + 1 / 3  (SP -  DP) 
d i a s t o l i c  b l o o d  p r e s s u r e  
s y s t o l i c  b l o o d  p r e s s u r e

= RBF (1 -  H c t )

บ , -  x v

P i -

u r i n a r y  e l e c t r o l y t e  e x c r e t i o n  r a t e  = บw X  V

(บ 1( X  V ) / โ>m
F r a c t i o n a l  e x c r e t i o n  o f  e l e c t r o l y t e  = --------------------- X  100

GFR
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O s m o l a r  c l e a r a n c e

F r e e  w a t e r  c l e a r a n c e

F i l t r a t i o n  f r a c t i o n

R e n a l  v a s c u l a r  r e s i s t a n c e

U r i n e  f l o w  r a t e

A n a l y s i s  o f  D a t a

บ_____ X  V

p

= V -  c

GFR

RPF

MAP

RBF

U r i n e  vo lume

t  ime

E x p e r i m e n t a l  d a t a  were  e x p r e s s e d  a s  mean _+ 
SEM. S t a t i s t i c a l  c o m p a r i s o n s  b e t w e e n  c o n t r o l  and  
e x p e r i m e n t a l  r e s u l t s  w i t h i n  g r o u p  we re  do n e  by u s i n g  
s t u d e n t ’ s p a i r e d  t - t e s t ,  p -  v a l u e s  l e s s  t h a n  0 . 0 5  
( p < 0 . 0 5  ) we re  a c c e p t e d  as  b e i n g  s t a t i s t i c a l l y  
ร i g n  i f i c a n c e .

I l‘gD°)H55
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A b b r e v i a t i o n s  a nd  d e r i v a t i o n  o f  v a r i a b l e  u s e d  i n  t e x t  
a n d  f  i g u r e s

c H 2 o F r e e  w a t e r  c l e a r a n c e  
( / / 1 /min /gm-kw)

c 1  T Ï P l a s m a  c l e a r a n c e  o f  i n u l i n  
( ml / mi n / gm- kw)

c Os mo la r  c l e a r a n c e  ( /Ul /min/gm-kw)

FE. F r a c t i o n a l  
p o t a s s  ium

e x c r e t i o n  o f  s o d i u m ,  
o r  c h l o r i d e  (%)

FF F i l t r a t i o n  f r a c t i o n  (%)

GFR G l o m e r u l a r  f i l t r a t i o n  r a t e  
( ml / mi n / g m- k w)

Hct H e m a t o c r i t  (%)

HR H e a r t  r a t e  ( b e a t / m i n )

MAP Mean a r t e r i a l  b l o o d  p r e s s u r e  
( mmHg)

p 1 ท P l a s m a  c o n c e n t r a t i o n  o f  i n u l i n
( m g / m l )
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^ C N a . K . C l ) P l a s m a  c o n c e n t r a t i o n  o f  s o d i u m ,  
p o t a s s i u m  o r  c h l o r i d e  (mEq/1)

p O B m P l a s m a  o s m o l a l i t y  ( mOsm/kg. H20 )

RBF R e n a l  b l o o d  f l o w  ( m l / m i n / g m - k w )

RPF R e n a l  p l a s m a  f l o w  ( m l / m i n / g m - k w )

RVR R e n a l  v a s c u l a r  r e s i s t a n c e  
( mmHg/ml /min/gm-kw)

u . „ U r i n e  c o n c e n t r a t i o n  o f  i n u l i n  
( mg/m1)

=L . K . c 1 U r i n e  c o n c e n t r a t i o n  o f  s o d i u m ,  
p o t a s s i u m  o r  c h l o r i d e  (mEq/1)

บo ร m U r i n e  o s m o l a l i t y  ( mOsm/kg. H20)

บ VN a ,K ,C l U r i n a r y  s o d i u m ,  p o t a s s i u m  o r  
c h l o r i d e  e x c r e t i o n  r a t e  
(j.<Eq/min/gm-kw)

V U r i n e  f l o w  r a t e  ( / ( 1 /min / gm-kw)
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