
15.10. 1977 Specialia 1387 

a t  37~ were t a k e n  a t  30 f r a m e s / m i n  using a Le ic ina  
supe r  8 c a m e r a  a n d  a D i a v e r t  microscope  (Leitz, Wetz la r ,  
W.  G e r m a n y ) .  Cell shapes  a n d  c o n t a c t  b e t w e e n  neu t roph i l s  
a n d  s u b s t r a t u m  was anMyzed  b y  m e a n s  of p h a s e  c o n t r a s t  
p i c tu re s  a n d  ref lexion c o n t r a s t  mic roscopy  12. Neu t roph i l -  
s u b s t r a t u m  adhes ion  was t e s t ed  as follows: 106 neu t ro -  
phi l s  su spended  in 1 m l  of t he  respec t ive  m e d i u m  were 
i n c u b a t e d  in t i s sue  cu l tu re  chamber / s l i de s  (Lab- tek ,  
Naperv i l le ,  Ill., USA)  for 30 min  a t  37~ The  m e d i u m  
was p o u r e d  o f f .  T h e r e a f t e r  t he  sl ides were washed  twice  
b y  a d d i t i o n  of 1 ml  of t he  r e spec t ive  m e d i u m  a n d  vig- 
orous  s h a k i n g  on  a V o r t e x - t y p e  m i x e r  on  pos i t ion  30 for 
10 sec (Eckl i -Elec t ronics ,  Ziirich).  N e u t r o p h i l s  per  u n i t  
a rea  were  c o u n t e d  on  e thano l - f ixed ,  G iemsa - s t a ined  
smears .  The  coun t s  are expressed  as p e r c e n t a g e  of t he  
n e u t r o p h i l s  appl ied .  V iab i l i t y  h a d  been  t e s t ed  b y  dye  
(nigrosin) exclus ion 13. 
The  re su l t s  s h o w n  in t a b l e  1 d e m o n s t r a t e  t h a t  2% H S A  
(w/v) s t i m u l a t e d  locomot ion  of n e u t r o p h i l s  su spended  in 
Gey ' s  so lut ion.  The  speed as well  as t h e  p e r c e n t a g e  of 
cells showing  ac t ive  locomot ion  was  s ign i f i can t ly  h igher  
if s e r u m  a l b u m i n  was p r e s e n t  in  t h e  m e d i u m ,  whereas  
v i a b i l i t y  as measu red  b y  dye  exc lus ion  was  n o t  changed .  
No pre fe rence  for a p a r t i c u l a r  d i r ec t ion  of locomot ion  h a d  
been  observed .  W e  conc lude  t h a t  H S A  h a s  c h e m o k i n e t i c  
p rope r t i e s  as d e t e r m i n e d  b y  d i rec t  o b s e r v a t i o n  of m o v i n g  
cells a n d  t h a t  n e u t r o p h i l s  r e s pond  in t he  fo rm of o r tho -  
kinesis  (for def in i t ions ,  see Kel ler  e t  al. 7). T he  q u a n t i t a t i v e  
di f ferences  b e t w e e n  t he  f i l te r  t e c h n i q u e  a n d  d i rec t  obser-  
v a t i o n  are  p r e s u m a b l y  of a t e c h n i c a l  na t u r e .  I f  t h e  ceils 
m o v e  slowly, d i s p l a c e m e n t  is m e a s u r a b l e  b y  d i rec t  obser-  
v a t i o n  b u t  n o t  necessa r i ly  b y  t h e  f i l te r  t e c h n i q u e  used. 
F u r t h e r m o r e  t he  s u b s t r a t u m  is s o m e w h a t  d i f fe ren t  (glass 
vs  m i x e d  esters  of cellulose). 
P h a s e  c o n t r a s t  p i c tu re s  showed  t h a t  n e u t r o p h i l s  in Gey ' s  
so lu t ion  a lone  h a v e  a more  m a r k e d  t e n d e n c y  to  sp read  

Table 2. The influence of human serum albumin (HSA) on neutro- 
phils adhesion 

Culture medium Neutrophils attached (%) 

Gey's solution 51.9 
2% HSA in Gey's solution 6.5 

t h a n  in Gey ' s  so lu t ion  c o n t a i n i n g  2% HSA.  E x a m i n a t i o n  
b y  m e a n s  of r e f l ex ion -con t r a s t  mic roscopy  revea led  t h a t  
neu t roph i l s  in Gey ' s  so lu t ion  a lone  h a v e  la rger  a n d  more  
in tense  d a r k  areas,  wh ich  are cha rac t e r i s t i c  for close 
c o n t a c t  b e t w e e n  cell a n d  s u b s t r a t u m .  F u n c t i o n a l  s tudies  
on n e u t r o p h i l  adhes ion  s u b s t a n t i a t e d  these  f indings.  The  
p r o p o r t i o n  of n e u t r o p h i l s  r e m a i n i n g  a t t a c h e d  to t he  
s u b s t r a t u m  was lower  in presence  of H S A  ( table  2). T a k e n  
toge ther ,  t he  f ind ings  are i n t e r p r e t e d  to m e a n  t h a t  H S A  
decreases  a t t a c h m e n t  of n e u t r o p h i l s  to  t he  s u b s t r a t u m .  
I t  appea r s  to  be  r easonab le  t h a t  increased  a t t a c h m e n t  
cor re la tes  w i t h  decreased  locomot ion .  T h e  more  f i rmly  a 
cell is a t t a c h e d ,  t he  more  force is p r e s u m a b l y  requ i red  for 
d e t a c h m e n t  wh ich  m u s t  also occur  in t he  course  of loco- 
mot ion .  
Chemokines i s  seems to be  a m a j o r  r e g u l a t o r y  process  
in f luenc ing  n e u t r o p h i l  a c c u m u l a t i o n  in i n f l amed  t issues  6. 
The  express ion  of t he  in t r ins i c  l ocomoto r  capac i t y  of 
neu t roph i l s  in t h e  fo rm of r a n d o m  or d i r ec t iona l  loco- 
m o t i o n  in v i t ro  depends  on  t he  presence  of chemok ine t i c  
fac tors  such  as H S A .  I t  is l ikely t h a t  s e rum a lbumin ,  as a 
m a j o r  c o n s t i t u e n t  of p lasma,  p lays  also a m a j o r  role in  
p r o m o t i n g  n e u t r o p h i l  l ocomot ion  in vivo.  
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Summary. Studies  on  300 persons  sub jec t ed  b y  occupa t iona l  h a z a r d  to t he  a l lergenic  weed, P a r t h e n i u m  h y s t e r o p h o r u s  
L. for  per iods  r a n g i n g  f rom 3 to  12 m o n t h s  revea led  t h a t  4 %  of t h e m  deve loped  c o n t a c t  d e r m a t i t i s  of t h e  exposed  p a r t s  
of t h e  body ,  whi le  56% of t h e m  got  sens i t ized  to  t h e  weed w i t h o u t  a p p a r e n t l y  e x h i b i t i n g  a n y  de rma t i t i s .  None  of t h e m  
suffered f rom allergic m a n i f e s t a t i o n s  l ike rh in i t i s  or  b r o n c h i a l  a s t h m a  d u r i n g  t he  per iod  of s t u d y  wh ich  e x t e n d e d  for 
2 years .  

A l t h o u g h  i t  is well e s t ab l i shed  that P a r t h e n i u m  hys t e ro -  
p h o r u s  L. (Composi tae) ,  a n  a l ien  weed growing  wild in  
m a n y  p a r t s  of Ind ia ,  is a v e r y  p o t e n t  c o n t a c t  a l le rgen  
w h i c h  is respons ib le  for  h u n d r e d s  of cases of c o n t a c t  der-  
m a t i t i s  B, i t  is n o t  k n o w n  w h a t  p e r c e n t a g e  of t he  popu la -  
t i on  exposed  to  t h i s  weed become  affected.  Since t h e  ag- 
gress ive sp read  of P a r t h e n i u m  is pos ing  b o t h  ag r i cu l tu r a l  
a n d  h e a l t h  hazards ,  e f for ts  a re  be ing  m a d e  to  e rad ica t e  
t h e  weed  b y  va r ious  me thods ,  i nc lud ing  m a n u a l  up roo t -  
ing. I n  B a n g a l o r e  (India) ,  t h e  c i ty  co r po r a t i on  h a s  em-  
p loyed  300 m a n u a l  l aboure r s  for  r e m o v i n g  t h e  weed f rom 
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va r ious  p a r t s  of the  ci ty.  W e  h a v e  m a d e  use of th i s  rare  
o p p o r t u n i t y ,  a n d  car r ied  ou t  cl inical  a n d  immuno log i ca l  
s tud ies  on  these  persons  sub j ec t ed  to occupa t iona l  h a z a r d  
due  to  P a r t h e n i u m  h y s t e r o p h o r u s  L., t h e  resu l t s  are 
p r e s e n t e d  in t h i s  c o m m u n i c a t i o n .  
Materials and methods. A smal l  s e g m e n t  of a f resh ly  col- 
lected leaf a n d  a f lower h e a d  of P a r t h e n i u m  h y s t e r o p h o r u s  
L. as well  as 5% (w/v) ace tone  e x t r a c t s  of t h e  leaves  a n d  
f lowers were used  to  assess de layed  h y p e r s e n s i t i v i t y  ( type  
IV) b y  p a t c h  tes t ing .  Al iquo t s  (50 ~I) of t he  ace tone  ex- 
t r a c t s  of t he  leaf  a n d  f lower head  were s po t t ed  s e p a r a t e l y  
on  1 cm * W h a t m a n  No. 3 f i l ter  papers .  On t h e  b a c k  of 
each  sub j ec t  were p laced  s e p a r a t e l y  each  t e s t  m a t e r i a l  a n d  
covered  w i t h  a 2 cm 2 p o l y t h e n e  shee t  f ixed in t he  cen t re  
of a 5 cm * J o h n s o n  adhes ive  plas ter .  A f i l ter  p a p e r  s po t t ed  
w i th  ace tone  se rved  as a control .  T he  pa t ches  were re- 
m o v e d  a t  48 h a n d  t he  s i tes  were e v a l u a t e d  30 m i n  l a t e r  
a n d  aga in  a t  72 h. Sens i t i v i ty  of t he  r eac t i on  was g raded  
on  a scale of 0 to  4 as follows : 0, nega t i ve  ; 1 -t-, e r y t h e m a  ; 
2 + ,  e r y t h e m a  and  e d e m a  a n d / o r  beg inn ing  of p a p u l a t i o n  ; 
3 + ,  fu l ly  deve loped  ves icu la t ion ,  papu la t i on ,  e d e m a  and  
smal l  bu l l ae ;  4 + large bul la ,  d e n u d a t i o n ,  necrosis.  
Results and discussion. A m o n g  t h e  300 workers  engaged  in 
u p r o o t i n g  P a r t h e n i u m  for va r i ab l e  per iods  of t ime  s t r e t ch -  
ing f rom 3 to 12 m o n t h s ,  12 pe r sons  deve loped  c o n t a c t  
de rma t i t i s .  All  these  p a t i e n t s  p r e sen t ed  typ ica l  cl inical  
fea tu res  wh ich  are cons i s t en t  w i t h  k n o w n  morpho log ica l  
p i c tu re  of P a r t h e n i u m  de rma t i t i s ,  r e cen t l y  descr ibed  ~. 
The  lesions ( e r y t h e m a t o u s  papu loves i cu l a r  or maculo-  
p a p u l a r  e rup t ions)  s t a r t e d  f i rs t  on  t he  exposed  areas,  face, 
V of t h e  neck,  V of t he  ches t  a n d  forearms.  A p a r t  f rom 
these  areas,  f lexures,  r e t r oau r i cu l a r  a reas  a n d  u p p e r  
eyelids were consp icuous ly  involved .  I t c h i n g  was in tense .  
None  of t he  p a t i e n t s  gave  a n y  h i s t o r y  of p rev ious  d e r m a -  
t i t i s  of p l a n t  origin.  All  these  p a t i e n t s  e x h i b i t e d  typ ica l  
de layed  h y p e r s e n s i t i v i t y  ( type  IV) as d e n o t e d  b y  a s t rong  
pos i t ive  p a t c h  t e s t  r esponse  to  ace tone  e x t r a c t s  as well  as 
i n t a c t  leaf  a n d  f lower  h e a d  of P a r t h e n i u m .  
The  resu l t s  of t he  p a t c h  t e s t  s tud ies  on  P a r t h e n i u m  weed 
p u l l e r s  are  s u m m a r i z e d  in t he  tab le .  Ace tone  e x t r a c t s  of 

leaf a n d  f lower head  gave  c o n s i s t e n t l y  s t ronge r  as well  as 
h ighe r  pe r cen t ages  of r eac t ions  t h a n  f lower head  and  leaf  
as such,  in  al l  those  cases where  pos i t ive  responses  were 
elicited.  A l t h o u g h  on ly  4 %  of t he  weed pul lers  were ac- 
t u a l l y  suffer ing f rom cl inical  f ea tu res  of P a r t h e n i u m  der-  
mat i t i s ,  56% of t h e m  b e c a m e  sens i t ized  o n  c o n t a c t  w i t h  
the  weed. I t  r e m a i n s  to  be seen w h e t h e r  t h e  r e m a i n i n g  
52% of t he  pe r sons  who showed  pos i t ive  p a t c h  t e s t  re- 
sponse,  would  in due  course deve lop  allergic s y m p t o m s .  
I n  f ac t  1% increase  in t he  inc idence  of d e r m a t i t i s  a m o n g  
the  e x p e r i m e n t a l  g roup  was no t i ced  a f t e r  a f u r t h e r  con-  
t a c t  for  12 m o n t h s  w i t h  t he  weed. P a t c h  t e s t i ng  in a 
v a r i e t y  of o t h e r  de rma to log ica l  cond i t ions  (50 pa t i en t s ) ,  
used as con t ro l s  showed  cons i s t en t l y  nega t i ve  results .  A t  
the  c o n c e n t r a t i o n s  employed ,  e x t r a c t s  f rom the  leaves  as 
well as f lowers d id  no t  e x h i b i t  p r i m a r y  i r r i t a n t  effects. 
The  a b o v e  s tud ies  seem to sugges t  t h a t  t he  process  of sen- 
s i t i za t ion  to  P a r t h e n i u m  al lergens  need  n o t  necessar i ly  
b r ing  a b o u t  cl inical  m a n i f e s t a t i o n s  of de rma t i t i s .  I t  is ye t  
to  be  real ized t h a t  mere  mob i l i za t i on  of sensi t ized 
l y m p h o c y t e s  as deno t ed  b y  t he  p a t c h  t e s t  resu l t s  in  some 
pe rcen t age  of s t u d y  group,  does n o t  necessar i ly  lead to  t he  
cl inical  m a n i f e s t a t i o n  of P a r t h e n i u m  dermat i t i s ,  d e n o t i n g  
t he re  are  fac tors  as ye t  n o t  u n d e r s t o o d  w h i c h  hera ld  t he  
ac tua l  c l inical  man i f e s t a t i ons .  
Sesqu i t e rpene  l ac tones  c o m m o n l y  found  in m a n y  Com- 
pos i tae  p l a n t s  are k n o w n  to  be  p o t e n t  a l lergens  respon-  
sible for c o n t a c t  d e r m a t i t i s  s. P a r t h e n i n ,  t h e  m a j o r  ses- 
qu i t e rpene  l ac tone  t h o u g h t  to  be  respons ib le  for al lergic 
c o n t a c t  d e r m a t i t i s  to  P a r t h e n i u m  h y s t e r o p h o r u s  L. is 
p r e sen t  in  t h e  leaves  and  f lower  heads  of t h e  weed, a n d  
p a r t i c u l a r l y  c o n c e n t r a t e d  in t he  t r ichomes~.  The  persons  
suffer ing f rom c o n t a c t  d e r m a t i t i s  in  t he  p r e sen t  s t u d y  
also gave  pos i t ive  reac t ions  v a r y i n g  f rom 1 + to 3 + when  
p a t c h  t e s t e d  w i t h  1% p a r t h e n i n  in p e t r o l a t u m .  
None  of t he  weed pul lers  c o n s t a n t l y  exposed  to Pa r -  
r h e n i u m  deve loped  i m m e d i a t e  ( type I) hype r sens i t i ve  
m a n i f e s t a t i o n s  l ike allergic rh in i t i s ,  b r o n c h i a l  a s t h m a  or 
a top ic  d e r m a t i t i s  d u r i n g  t he  per iod  of s t u d y  which  ex- 
t e n d e d  for 2 years .  

Patch test studies on Parthenium weed pullers 

a) Different patch test materials 
Antigen No. of patients showing % 

positive.patch test* 

Control 0 
Leaf 31 
Flower head 40 
Acetone extract of 
leaves (5% w/v) 139 
Acetone extract of 
flower heads (5% w/v) 134 

b) Results of patch test 
Type of reaction No. of patients* % 

0 
10.3 
13.3 

46.3 

44.7 

Negative 132 44.0 
-t- 98 32.6 
+ + 38 !2.7 
+ + +  14 4.7 
+q--F + 18 6.0 

* Total number of patients tested = 300. 
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