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Phosphamidon, chemica l ly  known as phosphor ic  ac id ,  2- 
ch l o ro -3 -  ( d i e t h y t a m i n o ) - l - m e t h y t - 3 - o x o - l - p r o p e n y t  d ime thy l  esteq 
is an organophosphate,  systemic i nsec t i c i de -aca r i c i de .  I t  is 
ex tens i ve l y  used against sucking,  chewing and mining insects.  
Phosphamidon is s t rong ly  recommended for  app l i ca t ion  in 
perennia l  crops and annual f i e l d  p lantat ion in Ind ia .  Few 
at tempts have been made to study the e f fec ts  of organophos- 
phorous insec t i c ides  such as e thy l  para th ion ,  methy l  
para th ion ,  DDVP and diazinon on the r ep roduc t i ve  organs of 
mammals (D i ksh i t h  and Datta, 1972; Datta and D i k s h i t h ,  1973; 
Krause and Homolo, 1974; Chakrawar ty  et a l . ,  1981). No 
informat ion seems to be ava i l ab le  on the e f fec ts  of 
phosphamidon on the mammalian testes.  Since repo r t s  on i ts  
ef fects  on ca rbohyd ra te  metabol ism, hepa to tox i c i t y ,  t e ra to -  
genec i ty ,  mutagenecity and carc inogeneci ty  are now ava i l ab le  
(Epste in & Legator,  1921; Usha Rani et e l . ,  1980; Bhatnagar 
and Soni, t985; Omkar et a t . ,  1986; Bhatnagar and Jain, 
1986). The present study was, t he re fo re ,  planned to evaluate 
i ts  t o x i c i t y  on the testes of a lb ino mice a f te r  subchron ic  
exposure .  

MATERIAL AND METHODS 

Swiss a lb ino mice obtained from CDRI, Lucknow, were bred 
and housed in a i r - coo led  room wi th  natural  d a y l i g h t  for  12-14 
hours.  The colony was maintained on standard mice feed 
procured from Hindustan Lever  L im i ted ,  New De lh i .  Tap water 
was p rov i ded  ad l i b i t um.  Mature male mice were selected from 
the colony and d i v i d e d  into th ree  groups - two exper imenta l  
and one cont ro l .  The animals of the two exper imenta l  groups 
were subjected to 35 ppm phosphamidon in d r i nk i ng  water  for  
30 and 60 days r e s p e c t i v e l y .  The contro l  animals rece ived  
p la in  tap water .  A f te r  t reatment ,  the animal s of the 
respec t i ve  groups were sac r i f i ced  and t h e i r  testes removed 
and f i xed  a p p r o p r i a t e l y  for  h is topathotog ica t  examinat ion and 
b iochemical  est imat ion of glycogen (Montgomery, 1957), 
cho les tero l  (Z la tk i s  et a l . ,  t953) acid and a l ka l i ne  phospha-  
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tase (F iske and Subbarow, 1925). The cauda ep id i dym ides  and 
testes of the animals were f r e s h l y  u t i l i z e d  to est imate the 
sperm densi ty  and percent m o t i l i t y  of cauda ep id i dyma l  
spermatozoa (Prasad et a t . ,  1972). The obtained data was 
s t a t i s t i c a l l y  analyzed using Student 's ' t '  tes t .  

RESULTS 

B iochemica l l y ,  the invest iga ted parameters e x h i b i t e d  more 
s ign i f i can t  changes in the group of animals that  was i n tox i ca -  
ted for  30 days (Table 1). The glycogen content of tes t i s  
a f te r  30 days treatment wi th  phosphamidon was 1.51 • 0.07, 
which was ve ry  s i gn i f i can t l y  h igher  than that  of control  (0.37 
• 0 .03) .  This  value however,  dropped to almost normal,  a f te r  
60 days.  The a c t i v i t i e s  of acid and a l ka l i ne  phosphatases 
also e x h i b i t e d  more s ign i f i can t  changes a f te r  shor te r  treatment 
than that  for  longer per iod i . e .  60 days.  The cho les tero l  
l eve l  in the t issue was however,  reduced at both treatment 
i n t e r v a l s  i . e .  21.13 • 0.21 at 30 days and 21.66 • 0.49 at 60 
days as compared to the control  value 28.15 + 0.76. 

The sperm densi ty  in the cauda e p i d i d y m i s  remained unal tered 
by phosphamidon treatment in the present study (Table 2).  
The dens i ty  in tes t i s  however was reduced s i gn i f i can t l y  at 30 
days (2.60 • 0.12) whereas 60 days treatment e x h i b i t e d  a 
non-s ign i f icant  decrease in sperm densi ty  (2.81 • O. 13) as 
compared to that  of control  (2.93 + 0.16) .  The pes t i c ide  
treatment produced no change in the m o t i l i t y  of the cauda 
ep id idymat  spermatozoa (Table 2).  

Table 2. Effect of sub-chronic  treatment of phosphamidon on 
sperm m o t i l i t y  and sperm dens i t y .  

Control 30 days 60 days 
treatment treatment 

73.0• 72.5• 72.25• Sperm m o t i l i t y  
(Cauda e p i d i d y m i s )  

Sperm densi ty  
m i t l i o n / m l  
(Cauda e p i d i d y m i s )  

Sperm densi ty  
m i l l i ons /mr  
(Test is )  

40.68• 39.21• 40.26• 

2.93• 2.60• ~ 2.81• 

':;Difference s ign i f i cant  from the concurrent control  value,  
P 40 .05  

H i s to l og i ca l l y ,  the testes of animals t reated for  30 days 
e x h i b i t e d  pronounced cy top lasmic  vacuol izat ion and pycnot ic  
nuclei in many germ ce i l s .  Few semini ferous tubules showed 
giant ce l ts  that  appear to be de r i ved  from spermatocytes or 
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spermat ids .  Towards the centra l  region of the tes t i s ,  some 
tubutes e x h i b i t e d  desquamated spermatogenic ce l l s ,  res idua l  
sperms and res iduat  bodies in t h e i r  tumen (F igs.  1 6 2) .  

F ig.  1. Section of tes t i s  e x h i b i t i n g  vacuot izat ion,  res idua l  
sperms and res idua l  bodies a f te r  30 days treatment 
wi th  35 ppm phosphamidon. X 200. 

Fig.  2. Section show~p.U giant ce l l  (GC), pycnot ic  nuclei  (PN) 
and cy top lasmic  vacuot izat ion (V) .  A f te r  30 days 
t reatment .  X 200. 

Treatment of mice for  tonger durat ion i . e .  60 days d id  not 
cause s ign i f i can t  patholog ica l  changes in the tes t i s .  The germ 
cel ts  at d i f f e ren t  stages of spermatogenesis appeared to be 
normat. Only in some pe r i phe ra l  semini ferous tubules,  
ex fo l i a ted  cetts were v i s i b t e  in the lumen (F ig .  3) .  

DISCUSSION 

The tox i c  ef fects  of phosphamidon seem to be more pronounced 
in male mice a f te r  t h e i r  exposure for  30 days as compared to 
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Fig, 3. Photomicrograph showing normal germ ce i l s  at var ious 
developmental  stages, A f te r  60 days t reatment,  X 50. 

60 days t reatment.  
H i s to l og i ca l l y ,  cer ta in  degenerat ive changes were v i s i b l e  in 
the tes t i s  of mice exposed for  30 days.  Corresponding to i ts 
there occurred a decrease in the tes t i cu la r  sperm density(Table 
2).  The pes t i c ide  treatment~ howevers d id not cause tota l  
depiet ion or i m m o t i l i t y  of sperms in the tes t i s .  I t  is  also 
known that  the sperms are stored in cauda e p i d i d y m i s  a f te r  
being produced in the t es t i s .  Th is  may p robab ly  account for  
the unaltered dens i ty  o f  the cauda ep id i dyma l  spermatozoa in 
both the exper imenta l  groups. 
The animals that  were exposed to the pes t i c ide  for  60 days 
d id not e x h i b i t  s ign i f i cant  q u a l i t a t i v e  and quan t i ta t i ve  changes 
in the testes.  I t  thus appears that  the animals developed some 
resistance when t reated for  longer per iod .  
The t o x i c i t y  of phosphamidon is also ind icated by a l te red 
l eve l s  of glycogens cho les tero l  and acid and a l ka l i ne  
phosphatase in the t es t i s .  Sub-chronic treatment of mice wi th  
phosphamidon for  30 days s i gn i f i can t l y  e levated the glycogen 
leve l  in t es t i s .  Nicander (1957) has demonstrated that  i t s  
presence in the Ser to t i  ce l l s  and germinal t issue ind icates that  
i t  serves as an energy substrate for  the develop ing 
spermat ids o 
H is to log i ca l l y  s 30 days treatment caused damage to the sperma- 
togenic ce l ts  (Fig~ 1) and quan t i t a t i ve i ys  the sperm dens i ty  in 
tes t i s  was s i gn i f i can t l y  low as compared to control  (Table 2) ,  
Th is  may account for  tess glycogen consumption by the sperma- 
togenic ce l l s  and hence e levate i t s  l eve l  in the t es t i s ,  
Prolonged treatment wi th  35 ppm phosphamidon produced no 
q u a l i t a t i v e  (F ig .  3) or quan t i t a t i ve  changes (Table 2) in the 
t issues thereby  resu l t ing in almost normal glycogen consumption 
in the tes t i s  a f te r  60 days treatment and hence i t s  normal 
value (Table 1), 
Cholestero l  functions as a precursor  molecule dur ing the 
synthes is  of s te ro id  hormones (Pre idkatns  and Weber s 1968). 
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Phosphamidon decreased the cho les tero l  l eve l  in the t es t i s .  
This  may cause reduced stero idogenesis .  Eik-Nes and Halt 
(1962) and Dorfman et at .  (1963) have e a r l i e r  suggested that  
reduced androgen b iosyn thes is  may be i n t ima te l y  re la ted to the 
sperm output and f e r t i l i t y .  This  is  also ind icated by the 
decrease in the sperm dens i ty  in t es t i s .  The towered 
cho les tero l  l eve l  a f te r  60 days treatment remains unexpla ined.  
Fur ther  exp lo ra t i on  i nvo l v i ng  hormonal assay could p robab ly  
account fo r  t h i s  change. 
A l ka l i ne  phosphatase is known to be respons ib le  for  the 
t ransference of metabot i tes across the plasma membrane 
(E l i zabeth  and Connett, 1972). I t  is  also associated wi th  the 
t issue growth,  d i f f e ren t i a t i on  and secretory  a c t i v i t y  (Malone, 
1960). A s ign i f i can t  decrease in the a c t i v i t y  of a l ka l i ne  
phosphatase occurred a f te r  30 days treatment w i th  phosphami-  
don. Th is  decrease may be i n d i c a t i v e  of a c t i v i t i e s  of 
enzymic ida l  and spermic ida t  nature in the t issue.  D iksh i th  et 
a t .  (1975) have also repor ted decreased enzyme a c t i v i t y  in 
rat  tes t i s  w i th  d iaz inon.  On the other  hand the l eve l  of acid 
phosphatase was e levated in the two exper imenta l  groups. This  
enzyme is known to be associated wi th  the tysosomes, which 
pa r t i c i pa te  in the i n t r a -  and ex t ra  ce l l u l a r  d iges t i ve  processes 
(Nov iko f f ,  1961). Riar et a t .  (1973) have also suggested that  
i t  is  associated wi th  scavenger a c t i v i t y .  The increase in the 
enzyme a c t i v i t y  may there fo re  be a t t r i bu ted  to the lysosomat 
a c t i v i t y  which in turn is associated wi th  the degenerat ive 
changes in the germ ce i l s  of t es t i s .  S im i la r  changes have also 
been repor ted wi th  th imet  and malathion in the tes t i s  of 
ge rb i l  and ra t  (Saxena and Sat in,  1978; Chakrawar ty  et a t . ,  
1981). 
I t  thus appears that  phosphamidon exer ts  some s t ruc tu ra l  and 
funct ional  t o x i c i t y  on the male gonads of mice when admin is -  
tered sub -ch ron i ca l l y  fo r  a per iod of 30 days at the dose 
l eve l  of 35 ppm. But treatment for  a longer durat ion i . e .  60 
days leads to the development of res is tance to the pes t i c ide .  
Since phosphamidon d id  not cause severe t o x i c i t y  to a l l  the 
exposed animals,  the re fo re  continuous exposure to i t  fo r  longer 
per iods may be r e l a t i v e l y  less harmful  than that  fo r  shor te r  
per iods .  
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