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Effect of Para th ion  on the Sk in  of G u i n e a - P i g s  

P a r a t h i o n  (0,0-diethyl  o - (p -n i t ropheny l )  phosphoro-  
thioatel  is being used ex tens ive ly  in the  field of agr icul ture  
b o t h  as dus ts  and di lu te  sprays.  Aerosol p repa ra t ion  con- 
ta in ing 10~ pa ra th ion  is also being used in nurseries  and  
green houses  1 Occupa t iona l  poisoning due to pa ra th ion  is 
also common inworke r s  engaged in the  synthesis ,  formula-  
t ion and  appl ica t ion  of th is  insecticide. Agricul tural  
labourers  like th inners ,  ha rves te r s  and irr igators  f requent -  
ly come in close con tac t  w i th  the  insecticide. L i te ra ture  
on the  h is topa thologica l  changes  in the  skin of individuals  
repea ted ly  exposed to  insect icide sprays  and dus ts  is not  
adequate .  Fu r the r  phys icochemica l  factors  like t emp e ra -  
ture  and env i ronmenta l  var ia t ions ,  apa r t  f rom several 
o ther  major  factors  (dosage, rou te  of exposure,  species, 
sex, nu t r i t iona l  s t a tus  e tc .h  have  been found to  modify  
the  absorp t ion  of t he  insecticide3. In  the  l ight of such 
var ia t ions ,  dermal  appl ica t ion  of insect icide under  t ropical  
condi t ions  as in th is  coun t ry  meri ts  fur ther  s tudy.  This  
report ,  which is t he  con t inua t ion  of our earl ier  obser- 
va t ions  a. deals wi th  the  h i s topa thologica l  changes  in the  
skin of guinea-pigs a f te r  t h e y  are exposed di rec t ly  to t he  
act ion of para th ion .  
Materials  and methods 40 female  guinea-pigs (ITRC 
stockl wi th  an average body  weight  of 250 g were used in 
the  exper iment .  The l a t e roabdomina l  area measur ing  
app rox im a te ly  r • 4 cm was previous ly  made  ready  by  
hair  cl ipping for pa r a th ion  pain t ing .  P a r a t h i o n  ( technical  
grade ICI 98.70% puri ty)  was used af ter  d i lu t ing i t  to  
1 p p m  s t r eng th  wi th  50% ethanol .  1 ml  of the  solut ion was  
slowly t rans fe r red  on the  specified area of the  skin wi th  the  
help  of a g radua ted  p ipe t t e  a t t a ched  to a vaqupe t t e .  30 
animals  were t r ea t ed  wi th  1 ml  of para th ion ,  daily for a 
per iod of 15 days  (total  numbe r  of skin pa in t ings  15). 
10 animals  of the  cont ro l  group were pa in t ed  wi th  1 ml 
of 50% ethanol .  The animals  were killed 24 h af ter  5th. 
10th and 15th pa in t ings .  Paraff in  cut  sect ions of the  
skin were s tained wi th  h a e m a t o x y l i n  and eosin and Mas- 
son 's  Tr ichrome for h i s topa thologica l  observat ions .  

Resul ts  and discussions.  No clinical s y m p t o m s  of 
poisoning or dea th  due  to  pa ra th ion  pa in t ing  on the  skin 
were not iced in any  of the  animals  dur ing  the period of 
exper imen ta t ion .  Macroscopic examina t i on  of the  skin 
of these animals  a t  the  end of 15 days  did no t  show 
de rmat i t i s  or any  o the r  not iceable  changes.  

Microscopic s t u d y  of the insecticide pa in t ed  skin. 
however ,  revealed var ious  pa thologica l  changes  which 
were absen t  in the  skin of control  animals  (Figure 11. 

Hype rke ra t i n i za t i on  of the  epidermal  layer  and the  
th ickening  of the  s t r a t u m  corneum was observed ill the  
animals  pa in t ed  for 5 days  (Figure 2). In  the 10-days 
pa in ted  animals ,  the  dermis  showed sca t t e red  inf i l t ra t ion 
of mononuc lea r  cells. Subsequen t  appl ica t ion  of pa r a th ion  
caused the  mononuc lear  cells to  become more localized 
in the i r  d i s t r ibu t ion  around ha i r  follicles and sebaceous 
glands (Figure 3L In the  earl ier  paint ings ,  dermis  also 
showed mild prol i fera t ion of connect ive  tissue a round  
hair  follicles and  sebaceous glands  bu t  fu r ther  appl ica t ion  
of the  insect icide increased the  degree of prol i fera t ion 
(Figure 4). The Collagen and re t icular  f ibres in the  dermis  
were swollen and fused (Figure 5). Mild damage  to the  
endothel ia l  cells of the  blood vessels was observed in the  
5-day pa in t ed  prepara t ions ,  but  addi t iona l  pa in t ings  
produced  changes  like the  th ickening  of the  wall of the  
blood vessels, and  swelling of the  endothe l ia l  cells. A mild 
per ivascular  i n f l a m m a t o r y  inf i l t ra te  was also p resen t  
(Figure 6). 

Exposu re  of the  skin surface to  d i f fe rent  insect icides 
is a c o m m o n  phenomenon  among  workers  engaged ]n 
insect ic ide formulat ions,  spray ing  and dus t ing  of f ru i t  
o rchards  as well as in publ ic  heal th .  Carelessness on the  
pa r t  of workers  to observe p recau t iona ry  measures  have  
increased the  chance to absorb  more  of these  t ox ican t s  
t h rough  the i r  skin a, s. Recen t ly  MAIBACH 6 has  shown t h a t  
pest ic ides  are largely absorbed in to  the  b o d y  th rough  the  
skin. 

Studies  of FREDRIKSSON ~'s have  indica ted  beyond  
doub t  t h a t  the  present  m e t h o d  of d eco n t ami n a t i o n  pro-  
cedures of t h e  exposed pa r t s  of the  b o d y  t h ro u g h  wa te r  
and soap wash usually fol lowed under  field condi t ions  
does no t  min imise  the  insect icide hazards .  Fur the rmore .  
an a p p a r e n t l y  long incuba t ion  period,  often of several  

1 W. J. HAYES JR., Clinical Hand Book on Economic Poissons ~U.S. 
PHS Publishers 1967 b p. 476. 
W. F. DURHAM, Res. Rev. 78.21 t1967L 

8 p. p. KAR and T. S. S. DIKSHITH, Expcrientia 26, 634 (1970). 
4 G. G. BATCHELOR and K C. ~VALKER Am. reed. Ass. Arehs ind. 

Hyg. 10, 522 (19541. 
s G. S. BATCHELOR, K. C. WALKER and J. W. ELLIOTT, Am. med. 

Ass. Archs. ind. Hyg. 13, 593 (1956L 
6 H. ~r Absorption of pesticides through the skin in Califor- 

nia Comm. Studies on pesticides, unpublished. 
7 T. I~'REDRIKSSON, Arch. envir. Hlth 3, 185 11961L 
8 T. FREDRIKSSON, Acta derm.-vener.. Stockh. 41, 353 ,1961). 

Fig. 1. Control (50% ethanol alone); H & E. • 124. Fig. 2. Hyperkeratinization and thickening of the stratum eorneum, 
H & E .  • 
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Fig. 3. Proliferation of mononuclear cells in the dermis; H & E. 
x 170. 

Fig. 5. Dermis with swollen and fused collagen and reticular fibres; 
Masson's triehrome, • 170. 

Fig. 4. Dermis showing proliferation of connective tissue around hair Fig. 6. Thickening of the wall of the blood vessel and mild perivascular 
follicles and sebaceous glands; H & E. • 320. inflammatory infiltrate ill the dermis; H & E. x 80. 

h o u r s ,  fo l lows  b e t w e e n  t h e  i n i t i a l  c o n t a m i n a t i o n  a n d  
a c t u a l  w a s h  a n d  t h i s  m a k e s  s k i n  d e c o n t a m i n a t i o n  q u i t e  
u n s u c c e s s f u l .  T h o u g h  t h i s  is t r u e  for  a l l  i n s e c t i c i d e s ,  i t  is  
m o r e  so  w i t h  p a r a t h i o n  w h i c h  is m o r e  s t a b l e  9. 

T h e  f i n d i n g s  r e p o r t e d  h e r e  a r e  o f  c o n s i d e r a b l e  i n t e r e s t  
b e c a u s e  o f  t h e i r  p o s s i b l e  r e l a t i o n s h i p  t o  c a s e s  of  d e l a y e d  
p o i s o n i n g  t h r o u g h  s k i n  a b s o r p t i o n  u n d e r  t r o p i c a l  c o n d i -  
t i ons .  P a t h o l o g i c a l  c h a n g e s  t h a t  a p p e a r  m a y  n o t  be  t h e  
s a m e  a m o n g  d i f f e r e n t  spec ies .  F u r t h e r m o r e ,  t h e  p r e s e n c e  

of  c h r o n i c  s k i n  d i s e a s e s  in  a g r i c u l t u r a l  w o r k e r s  a p p e a r  to  
a u g m e n t  t h e  r a t e  of  a b s o r p t i o n  of  t h e  i n s e c t i c i d e  a n d  
r e s u l t  i n  s k i n  l e s i o n s  t~ 
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Since the  skin of guinea-pig differs f rom t h a t  of m a n  in 
hav ing  mosaic  p a t t e r n  of hai r  growth,  i t  should be under-  
s tood t h a t  these  abnormal i t i es  are no t  in t e rp re t ed  as an 
ind ica t ion  t h a t  the  pathological  p ic ture  would be similar  
in m a n  also. However ,  in format ion  ga thered  th rough  
these  expe r imen t s  has  t h rown  l ight  on our fu r ther  under-  
s t and ing  of the  possible  types  of t issue damage  due to 

insecticides,  and has emphas ized  due caut ion  in the i r  
hand l ing  n.  

Zusammen[assung. Nach  tXglicher Appl ika t ion  of 
P a r a t h i o n  werden  his tologisch Ver/~nderungen der  Meer- 
s chwe inchenhau t  festgestel l t .  

11 Authors are grateful to Dr. S. H. ZAIDI for his keen interest and 
constant encouragement. They also express their grateful thanks 
to M/s ICI (India) Pvt. Ltd., New Dehli, for sending us the gift 
sample of Parathion. Thanks are also due to Mr. J. PRASAI) for 
histopathological preparations and to Mr. M. AHMAD for photo- 
micrograph y. 
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We have  been in te res ted  in the  pharmacolog ica l  pro-  2.0 
per t ies  of the  v e n o m  of the  honey  bee (Apis meUi/era), and 
of its isolated cons t i tuents .  Meli t t in,  the  major  c o m p o n e n t  1.0 
of the  venom,  has  been s tudied  by  several  invest igators ,  
since its isolat ion f rom whole v e n o m  by  gel f i l t ra t ion ~, ~" i ~ ? 
The amino  acid sequence of th is  po lypep t ide  has been 1.2 --~ 
de t e rmined  ~, some of its b iochemica l  react ions  have  been  \ . ,  
s tud ied  in v i t ro  ~, and  its an t ibac te r ia l  p roper t ies  have  0.8 
been  recorded~. This  unique,  surface-act ive,  cationic,  his- 
tone-l ike moie ty  has  been found to  be s l ight ly  radio-pro-  0~ 
tec t ive  in mice s, and m a y  be synergis t ic  w i th  t he  main  
rad io-pro tec t ive  f ract ion of bee v e n o m  phosphol ipase  , , , 
A~'S' 60 80 

The cat ionic p r o p e r t y  of mel i t t in  pa r t l y  accounts  for its 
cy to tox ic i ty  wi th  respect  to  mouse  bone mar row s t em 
cells, an effect  observed in our  earlier s tudy  ~. In  t h a t  work  
i t  was Concluded t h a t  the  s to ichiometr ic  re la t ionship  be- 
tween  the  cel lsurface area and  the  weight  of added  mel i t t in ,  
vis-a-vis  cy to tox ic i ty  of mel i t t in ,  could be expla ined  by  
the  known  charge on the  po lypept ide .  This in te rac t ion  
be tween  mel i t t in  and  the  cell surface raised ques t ions  ~ t  0.1~ 
abou t  the  abi l i ty  of mel i t t in  to  d i rec t ly  en te r  the  b o d y  via  [ 
the  subcu taneous  in ject ion route.  I t  was also found dur ing  ~ 0.1Z 

I 

this  same  s t u d y  ~ t h a t  the  add i t ion  of purif ied h u m a n  se- ~ 
r u m  a lbumin  (fraction V) p ro t ec t ed  bone mar row cells ~ �9 ~ ~o ~Z.OOOMW 
from mel i t t in  cy to toxic i ty .  The lack of such pro tec t ion  by  ~, ~ 0.08 ~ 31.O00MW 
other  se rum fract ions  suggested the  poss ibi l i ty  t h a t  a ~ A! 
complex  formed be tween  mel i t t in  and f rac t ion V. 

The presen t  work  was u n d e r t a k e n  to answer  the  ques- , , 
t ion  raised by  these  two observat ions ,  namely ,  whe the r :  
1. mel i t t in  on s.c. in ject ion enters  the  body  as such or 2. 
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Fig. 1. Separation of the components of human serum albumin 
(fraction V) on a Sephadex G75-40 column. 
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Fig. 2. Separation of the components of a mixture of 27.7 mg human 
serum albumin (fraction V) and 16.6 mg melittin on a sephadex 
G75-40 column. 
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Fig. 3. Separation of the components of mouse skin extract on 
sephadex G75-40 column. 
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