
2 1

POLYVINYL ALCOHOL FOR 
R O U T I N E  D E T E R M I N A T I O N  OF ECTOPARASI TES

Harry D. P ra tt  and John E. Lane

A On t h e  c o o p e r a t i v e  t y p h u s  
c o n tr o l  programs o f  th e  Com­

municable D isea se  Center and th e  
v a r i o u s  S t a t e  H e a l t h  D e p a r t ­
ments, i t  i s  r e l a t i v e l y  e a sy  t o  
d e t e r m i n e  t h e  e c t o p a r a s i t e s  
commonly c o l l e c t e d  on d o m e s t ic  
r a t s .  T he m a j o r i t y  o f  s u c h  
s p e c i m e n s  u s u a l l y  r e p r e s e n t s  
o n ly  s i x  s p e c i e s  o f  f l e a s ,  four  
s p e c i e s  o f  m i t e s ,  a n d  t w o  
s p e c ie s  o f  l i c e  which have w e l l -  
marked d i s t in g u i s h in g  ch a r a c te r ­
i s t i c s .  U s u a l ly  i t  i s  p o s s i b l e  
t o  determ ine 95 p e r c e n t  or  more 
o f  t h e  s p e c i m e n s  s i m p l y  by  
p i p e t t i n g  them out  o f  th e  v i a l s  
o n to  a w h ite  p o r c e l a i n  d e p r e s ­
s i o n  p l a t e  and e x a m in in g  them 
w i t h  a d i s s e c t i n g  m ic r o s c o p e .  
H ow ever,  a s  t h e  Com m unicable  
D is e a se  Center and S t a t e  H ea lth  
D epartm ent program s expand t o  
in c lu d e  r e se a r c h  and demonstra­
t i o n  c o n t r o l  programs f o r  such  
d i s e a s e s  as s y l v a t i c  p la g u e  and 
t h e  a r t h r o p o d - b o r n e  e n c e p h a -  
l i t i d e s ,  a much l a r g e r  grou p  
o f  e c to p a r a s i t e s  i s  encountered,  
in c lu d in g  many s p e c i e s  o f  f l e a s ,  
t i c k s ,  m i t e s ,  and s u c k i n g  and  
b i t i n g  l i c e  f r o m  a w i d e  
v a r i e t y  o f  b i r d s  and mammals. 
The s p e c i f i c  d e t e r m i n a t i o n  o f  
t h i s  m uch l a r g e r  g r o u p  o f  
e c t o p a r a s i t e s  t h e n  b e c o m e s  a 
more d i f f i c u l t  and time-consuming  
p r o c e s s  r e q u i r i n g  s p e c i a l  
m o u n t in g  t e c h n i q u e s .
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D P o l y v in y l  a l c o h o l  (PVA) p r o v id es  a 
quick, s i n g l e - s o l u t i o n ,  semiperma­

n en t  m ounting  media f o r  th e  r o u t i n e  
d ia g n o s i s  o f  t h e s e  e c t o p a r a s i t e s * .  I t  
i s  made by adding 6 .3  grams o f  PVA** 
to  35 c u b ic  c e n t im e te r s  o f  water in  a 
500 c u b ic  c e n t im e te r  f l a s k ,  s t i r r i n g  
c o n s t a n t ly .  When a l l  the PVA has been  
a d d ed ,  a m i l k y  s u s p e n s i o n  r e s u l t s  
which w i l l  c l e a r  up upon h e a t in g  in  a 
w ater b ath  t o  75° C. While t h e  s o l u ­
t i o n  i s  s t i l l  warm, 45 c u b i c  c e n t i ­
m e te r s  o f  L a c to -P h e n o l* * *  a re  added  
and s t i r r e d  w e l l .  When t h e  s o l u t i o n  i s  
c o o l ,  i t  s h o u ld  be s t o r e d  away from  
l i g h t  in  a  dark b o t t l e .
• B r y n  J o n e s  — I m p r e g n a t i n g  p o l y v i n y l  

a l c o h o l  w i t h  p i c r i c  a c i d  f o r  t h e  
s i m u l t a n e o u s  s t a i n i n g  a nd  m o u n t i n g  o f  
A c a r i n a .  P r o c .  R. E n t .  S o c .  L o n d o n  ( A )  
21,  P t s .  1 0 - 1 2 :  PP-  8 5 - 8 6  ( D e c .  1 9 4 6 ) .

• » D u P o n t  “ E l v a n o l ”  —  M e d i u m  v i s c o s i t y  —  T y p e  B ,  G r a d e  9 0 -  2 5-  T h e  u s e  o f  t h i s  d o e s  n o t  r e p r e s e n t  
an i n d o r s e m e n t  o f  t h e  p r o d u c t  b y  t h e  P u b l i c  H e a l t h  S e r v i c e .

> » * L a c t o - P h e n o l  i s  made b y  m i x i n g  10  g r a m s  o f  p h e n o l  w i t h  1 0 . 6  c u b i c  c e n t i m e t e r s  o f  g l y c e r i n ,  
c u b i c  c e n t i m e t e r s  o f  l a c t i c  a c i d ,  a n d  10 c u b i c  c e n t i m e t e r s  o f  d i s t i l l e d  w a t e r .
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C Many o f  th e  sp ec im en s ,  e s p e c i a l l y  th e  f l e a s ,  may be d eterm in ed  as  soon  a s  th e  c o v e r  g l a s s  
h a s  been p l a c e d  on t h e  smear. Some s p e c im e n s ,  su ch  as c h i g g e r s  or  m i t e s ,  a r e  e a s i e r  to  

d eterm in e  a day or two l a t e r  a f t e r  th ey  have been c l e a r e d  by the  a c t i o n  o f  the PVA-Lacto-Phenol  
on th e  s l i d e .

r  Specim ens which are c l e a r e d  show th e  f i n e  d e t a i l  used  in  c l a s s i f i c a t i o n ,  such  as  t h e  number 
* and arrangement o f  h a i r s  or  combs on f l e a s .  S l i d e s  w ith  common s p e c i e s  have been s t o r e d  f o r  

months in  th e  la b o r a t o r y  w i t h o u t  d e t e r i o r a t i o n ,  a l th o u g h  o t h e r  s l i d e s  show a te n d e n c y  tow ard  
c l o u d i n g  or p r o d u c t io n  o f  a i r  b u b b le s  under th e  co v er  g l a s s  3 t o  6 months a f t e r  t h e  s l i d e  has  
b een  made.

r  The sp ec im e n s  su b m it te d  
** from t h e  f i e l d ,  e i t h e r  

in  70 p e r c e n t  a l c o h o l  or  
w a te r ,  may be mounted d i ­
r e c t l y  in  PVA-Lacto-Phenol.  
I t  i s  u s u a l l y  e a s i e s t  to  do 
t h i s  by p i p e t t i n g  a l l  t h e  
specim ens  onto  a w h ite  por­
c e l a i n  d e p r e s s i o n  p l a t e .  
T h e n ,  e n o u g h  P V A - L a c t o -  
P h e n o l  i s  s p r e a d  on t h e  
s l i d e  t o  c o v e r  an a r e a  
e q u i v a l e n t  in  s i z e  t o  t h e  
c o v e r  g l a s s .  The sp ec im e n s  
a re  p l a c e d  in  th e  smear o f  
PVA-Lacto-Phenol in  r e g u la r  
rows w i t h  f i n e  f o r c e p s  or  
a w i r e  lo o p  mounted in  an 
a p p l i c a t o r  s t i c k .  A c o v e r  
g l a s s  i s  p l a c e d  g e n t l y  on 
t h e  smear. I f  t h e  smear i s  
m o d e r a t e l y  v i s c o u s  and o f  
s u f f i c i e n t  s i z e ,  v e r y  
l i t t l e  m o v e m e n t  o f  t h e  
s p e c i m e n s  w i l l  o c c u r  b e ­
n e a t h  t h e  c o v e r  g l a s s .

I f  t h e  c o l l e c t i o n  i s  
** s m a l l ,  a s  many a s  40  

o r  50 s p e c i m e n s  may be  
mounted on a s i n g l e  s l i d e  
a n d  t h e  c o l l e c t i o n  d a t a  
r e f e r e n c e  num ber m arked  
w it h  a wax p e n c i l .  I f  t h e  
c o l l e c t i o n  i s  l a r g e ,  i t  
may be n e c e s s a r y  t o  mount 
t h e  s p e c i m e n s  on s e v e r a l  
s l i d e s .  T he  f l e a s  a r e  
m o u n t e d  u p s i d e  down s o  
t h a t  t h e y  a p p e a r  r i g h t -  
s i d e  up when s e e n  th rou g h  
a compound m ic r o s c o p e .
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G i f  rare  o r  unusual s p e c i -  f \  
mens ar e  found on s l i d e s  ^  

mounted in  PVA-Lacto-Phenol, 
t h e y  may be r e c o v e r e d  by  
s o a k i n g  t h e  s l i d e  i n  water  
a t  room t e m p e r a t u r e  o v e r ­
n i g h t ,  o r  i n  an o v e n  a t  
6 5 °  C. f o r  a fe w  h o u r s .  
T h i s  d i s s o l v e s  t h e  PVA 
a n d  f r e e s  t h e  s p e c i m e n  
f r o m  t h e  s i i d e .

Wa t e r

H These specim ens may then be mounted by the  usual long method: ( l )  soak in  5 p er cen t  or  10 
p e r c e n t  sodium or potass ium  hydroxide s o l u t i o n s  u n t i l  c l e a r ,  u s u a l ly  p r e s s in g  the  specimen  

w ith  a bent n e e d le  or f i n e  forcep s  during t h i s  p ro cess  to  exp el  the  d i s s o lv e d  t i s s u e ;  (2) wash 
f o r  s e v e r a l  hours or a day in  water to  which a few drops o f  15 p er cen t  h y d r o ch lo r ic  a c id  has  
been added; (3)  dehydrate  in  70 percen t  a lc o h o l ,  or in  t h e  c a se  o f  m ite s  and l i c e ,  dehydrate  
and s t a i n  f o r  a day or  two in  70 p e r c e n t  a l c o h o l  t o  which a few drops o f  0 . 5  p e r c e n t  a c id  
f u c h s in  has been added; (4) dehydrate fu r th er  and c l e a r  in  95 percen t  a lc o h o l ,  (5) c e l l o s o l v e ,  
and (6) beechwood cr e o so te ;  and (7) f i n a l l y  mount in  Canada balsam.
o

m m . ■ ■ I ■Bai

■ Such specimens can be a p p r o p r ia te ly  la b e le d  and s to r ed  as a part  [ \
■ o f  a perm anent  r e f e r e n c e  or  s tu d y  c o l l e c t i o n .  T hese s l i d e s  ^  

s h o u ld  show t h e  f i n e r  d e t a i l s  o f  h a i r s  and s t r u c t u r e s  u sed  in  
c l a s s i f y i n g  t h e s e  e c t o p a r a s i t e s .
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