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Z i n c  p h o s p h i d e  h a s  b e e n  e x t e n s i v e l y  u s e d  a s  an  
e f f e c t i v e  r o d e n t i c i d e  b e c a u s e  o f  i t s  w ide  s p e c t r u m  o f  
activity against all types o f  rodents (CHITTY 1954). 
During the rodent control program, oven secondary poi- 
soning of non-target ani-~Is particularly poultry has 
caused concern. Reports on acute oral toxicity of zinc 
phosphideto p o u l t r y  birds are scanty. Hence investiga- 
tions were undertaken to establls~ the acute o r a l  
and LDg0 on the domestic fowl, Gallus ~ .  LDS0 

MATERIALS AND METHODS 

A n t , a l e  and d i e t t  I n d i v i d u a l l y  c a g e d  f e m a l e  b i r d s  
o f  13-wk a ge  w e i g h i n g  b e t w e e n  600 t o  750g  w e r e  s t a t i s t i -  
c a l l y  g r o u p e d  a~d m a i n t a i n e d  i n d i v i d u a l l y  i n  t h e  c a g e s  
p l a c e d  i n  t h e  w e l l  a e r a t e d  a n i m a l  h o u s e  and were  f e d  w i t h  
g r o w e r  mash and  t a p - w a t e r a _ ~ l i b i ~ u m .  

P r e p ~ r a t i o n  o f  Zn3P~ Q a v s u l e s t  Z inc  p h o s p h i d e  o b -  
t a i n e d  c o m m e r a i a l i y  ( 8 7 ~ p u r i t y )  was mixed  w i t h  c o r n  
s t a r c h  t o  g i v e  two s t o c k  c o n c e n t r a t i o n s ,  lO~ and 20~ .  
The  amoun t  o f Zn3P 2 p e r  i n d i v i d u a l  b i r d  body  w e i g h t  was 
c a l c u l a t e d  a n d  f i l l e d  i n  g e l a t i n  c a p s u l e s .  F o u r  d o s a g e s  
V i Z . ,  14 ,  71.5 and  4 7 . 2  mg/kg  body  w e i g h t  were u s e d .  

~ ~ t , t  A f t e r  o n e  wk o f  m a i n t e n ~ n c e ,  t h e  b i r d s  
were  p a r t i a l l y  s t a r v e d  and f e d  w i t h  Zn3P 2 c a p s u l e s .  The 
mou th  o f  t h e  b i r d  was  o p e n e d  and  t h e  c a p s u l e s  w e r e  p l a -  
c e d  i n t o  t h e  g u l l e t  w i t h  t h e  h e l p  o f  a b l u n t  f o r c e p s  and  
t h e  b i r d s  s w a l l o w e d  t h e  c a p s u l e s  e a s i l y .  E i g h t  b i r d s  
w e r e  u s e d  f ~ r  e a c h  d o s a g e .  One 6Toup r e c e i v e d  empty  g e -  
l a t i n  c a p s u l e s  a l o n e  t o  s e r v e  a s  c a r r i e r  c o n t r o l s  and 
t h e  o t h e r  g r o u p  was m a i n t a i n e d  a s  u n t r e a t e d  c o n t r ~ l s .  
T h e y  were  u n d e r  o b s e r v a t i o n  f o r  symptoms and m o r t a l i t y  
f o r  4 wk. Food and w a t e r  w e r e  a v a i l a b l e  ad l i b i t u n .  

A u t o p s y ,  At  t h e  end o f  t he  4 t h  wk, b i r d s  were  a n a e -  
s t h e t i s e d  w i t h  c h l o r o f o r m  and a u t o p s i e d .  W e i g h t s  o f  
l i v e r ,  k i d n e y ,  g i z z a r d ,  h e a r t ,  s p l e e n ,  b r a i n ,  t h y r o i d ,  
a d r e n a l  and o v a r y  w e r e  r e c o r d e d .  The t i s s u e s  were  f i x e d  
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i n  10~ n e u t r a l  f o r m a l i n .  8 - 1 0 ~ m  t h i c k  p a r a f f i n  s e c t i o n s  
s t a i n e d  w i t h  h a e m a t o x y l i n  a n d  e o s i n  w e r e  o b s e r v e d  f o r  h i s -  
t o p a t h o l o g i o a l  o h a n ~ e s .  The  d a t a  we re  s t a t i s t i c a l l y  a n a -  
l y s e d  and LDs0 and LDg0 values were calculated by probit 
analysis fTom a dose-response curve. 

RESULTS 

S m D t o ~  and M o r t a l i t Y s  T h e r e  was I o r t a l i t y  i n  a l l  
t h e  f o u r  d o s a g e s .  The  m o r t a l i t y  r a t e  i n  d i f f e r e n t  g r o u p s  
is presented in Table I. There was only one death in the 
i n i t i a l  d o s e  (12~  m o r t a l i t y )  and 100~ m o r t a l i t y  i n  t h e  

TABLE 1 

R e s u l t s  o f  f e e d i n g  z i n c  p h o s p h i d e  t o  p u l l e t s  

Do sa~e 
( m g / k g  b o d y  M o r t a -  
w e i g h t )  l i l y  

i i 

U n t r e a t e d  0 - 

G e l a t i n  0 - 

1 ~ . 0  12 < 40 

2 1 . 0  87 < ~0 

~ 1 . 5  87 < 20 

~ 7 . 2  Ioo < 20 

A v e r a g e  mg /kg  body  w e i g h t  
death " LDg0 
t i m e  (h)  LDs0 

H 

z~ 31 

(2~ t o  26)* 

"95~ C o n s  l i m i t s  

h i g h e s t  d o s e ,  A l l  the  b i r d s  d i e d  w i t h i n  18h  i n  t h e  21 mg 
d o s a g e  ~ o u p  e x c e p t  o n e  wh i ch  d i e d  w i t h i n  40h !  o n l y  one  
s u r v i v e d ,  I n  t h e  n e x t  d o s e  g r o u p  ( 3 1 . ~  mg/kg)  a l l  t h e  
b i r d s  b u t  one  d i e d  w i t h i n  ~Oh. I n  t h e  h i g h e s t  d o s e  g r o u p  
(~7.2 mg/kg) all the birds died within 6-18he The LDs0 
and LDg0 w a h a e s  d e t e r m i n e d  w e r e  25 mg/kg  and  31 mg/kg  
body weight respectively (Table l), 

B i r d s  w h i c h  s u c c u e b e d  t o  Zn3P 2 w e r e  d u l l  and showed 
h e a v y  b r e a t h i n g  and t r e m o r s .  P a r a l y s i s  o f  t h e  l e g s  was 
i n v a r i a b l y  n o t i c e d  a n d  c o n v u l s i o n s  p r e c e d e d  d e a t h .  

Body w ~ i e h t s z  Body w e i g h t s  o f  c o n t r o l  a n d  z i n c  p h o s -  
p h i d e  t r e a t e d  gTOups a r e  d e p i c t e d  i n  F i X a t e  I .  The s u r v i -  
v i n g  a n i m a l s  i n  t h e  i n i t i a l  d o s a g e  g r o u p  showed no  s i g n i -  
f i c a n t  w e i g h t  g a i n  i n  t h e  f i r s t  week bu t  t h e y  s o o n  r e s u m e d  
n o r m a l  r a t e  o f  w e i g h t  g a i n  i n  t h e  f o l l o w i n g  w e e k s  l i k e  
g e l a t i n  a nd  u n t r e a t e d  c o n t r o l s .  
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Fig.l. Comparison of body weight gain between 
zinc phosphide treated and control birds 

0r~an weIEhts: There were no statistically signlf~- 
cant differences in the relati~ organ weights of liver, 
lung, kidney etc., ~.ong Zn3P 2 treated and control birds. 

HistopatholoEy= The histology of the liver and kid- 
ney o f  treated birds d i d  not s~ow any dlsoernible changes 
from that of controls. In the Clzzard of treated birds, 
there was mild to severe cellular infiltration and in 
some cases, sllght erosion of the muoosal layer. In the 
lungs also cellular infiltration was commonly noticed. 
The histological picture of all the other organs viz., 
brain, heart, spleen, ovary, thyroid and adrenal was normal. 

DISC US SI ON 

LDs0" values obtained in t~e present study which fall 
between 2~ to 26 m~kg indicate high susoeptibillty of the 
domestic fowl to zinc phosphide. Water is not recommended 
as a medium or carrier for intubatlon of Zn3P 2 as in the 
earlier studies since evolution of PH 3 gas occurs when 
Zn3P 2 comes into contact with water. Feeding zinc phosphide 
In-gellain capsules seems to be the efficient method for 
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b i r d s  s i n c e  t h e r e  was n e i t h e r  l e a k a g e  n o r  s p i l l a g e .  

The  m a n i f e s t a t i o n  o f  symptoms  p r e c e d i n g  d e a t h  i s  
r e l a t i y e l y  q u i c k  and i s  p r o b a b l y  due  to  t h e  r e l e a s e  o f  
phosphine gas when zinc phosphide comes in contact with 
the secretions of the ~astric tract~ The phosphlne en- 
ters the b l o o d  circulation which may cause haemolyeis and  
finally x~sulting in death. The cause of severe cellular 
infiltration and damaged mucosaE layer observed in the 
g i z z a r d  may b e  a s s o c i a t e d  w i t h  the  r e l e a s e  o f  p h o s p h i n e  
g a s  a c t i n g  a s  t h e  l o c a l  i r r i t a n t .  

The a b s e n c e  o f  a n y  s i g n i f i c a n t  h i s t o p a t h o l o g i c a l  
signs in various organs of the zinc phosphide treated 
birds might indloate that the zlnc which later enters the 
circulation may not be toxic at the acute doses used in 
this study and similar results have been obtained in the 
rat (KRISHNA~U~%RI etal. 1978). The observed body weight 
loss in the surviving birds durin~ the first week may be 
due to the after effects of zinc phosphide poisoning rather 
than zinc accumulation, since zinc is not known to affect 
&Towth or weight gain in poultry (ROBERTSON & SCHAIBLE 
1960, KINC&ID et ai.1976). 

The LDso value for the domestic fowl is slgnif~oant- 
l y  l e s s  when r  to  t h a t  o f  r a t  w h i c h  i s  r e p o r t e d  to  
be between 40-55 m~/kg (CHITTY 195~, SP~CTOR 1955, 
KRISHNAKUM&RI et al~ 1978). These results indicate that 
zinc phosphide is more toxic to the doe~stic fowl and shoule 
be employed with great care in rodent 0entrol. 
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