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N e w  Ev idence  on the  Funct ion  of the  P o r o s e  A r e a s  of I x o d i d  T i c k s  

FELDMAN-MuI-ISAM 1, 3 showed t h a t  t he  porose areas of 
ixodid t icks  were connec ted  via  f ine duc ts  to  secre tory  
glands and  sugges ted  t h a t  the  secre t ion acts  as a lubr ican t  
and is necessary  for the  no rma l  func t ion ing  of Gen6's 
organ. Prev ious ly  the  duc ts  were t h o u g h t  to  be nerves  3, 4 
and the  resul t ing a s sumpt ion  t h a t  t he  func t ion  of the  
porose area is sensory  has  pers i s ted  5 Dissect ion and  histol-  
ogy of engorged female  t icks f rom a n u m b e r  of ixodid 
species confi rms t h a t  each area consists  of cut icular  ducts  
arising f rom simple acinous glands, t he  n u m b e r  of glands 
a p p r o x i m a t i n g  the  n u m b e r  of cut icular  ducts .  In  the  
engorged female  of t he  ca t t le  t ick, Boophilus microplus, 
the  secret ion arising f rom these  duc ts  is only visible 1-2 
days  preceding  the  eversion of Gen6's organ. On eversion, 
Gen6's organ, which  waxes  the  eggs ~, comple te ly  covers 
the  porose areas, t h e r e b y  incorpora t ing  the  secret ion 
in to  the  egg wax. The secret ion is p r e d o m i n a n t l y  hexane-  
insoluble and i ts  incorpora t ion  in to  the  wax  is readi ly  
d e m o n s t r a t e d  by  its appea rance  as a fine yellow prec ip i t a t e  
in hexane  washings  of normal  eggs. 

To tes t  the  t heo ry  t h a t  t he  s e c r e t i o n a c t s  as a lubr ican t  
the  porose  areas of f reshly  d ropped  engorged female 
B. microplus were select ively des t royed.  The mos t  
effective m e t h o d  was e lec t rocau te ry  using a Bi r t cher  
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Observed changes with time, at 64 ~ in the UV-speetrum of hexane- 
extracted wax from eggs of B. microplus. For this experiment the 
porose areas of the engorged females were selectively destroyed by 
electrocautery before oviposition. Traces A, t3 and C represent 
spectra recorded after 0, 5 and 72 h respectively. 

hyfrecator .  The t r ea t ed  t icks were  then  incuba ted  a t  
27 ~ and  85% relat ive h u m i d i t y  and examined  periodic-  
ally for signs of the  secret ion.  Of 60 t r ea ted  ticks, 2 
con t inued  to secrete and  were discarded.  In  the  remain ing  
t icks Gen6's organ func t ioned  normal ly  and no s ignif icant  
differences in the  size or ha t chab i t i t y  of egg ba tches  f rom 
t r ea t ed  and  un t r ea t ed  t icks  were  observed.  

Ev idence  now suggests  an a l t e rna t ive  func t ion  for the  
porose area secretion.  Surface l ipids f rom eggs of B. micro- 
plus conta in  ma in ly  hydroca rbons  and choles teryl  esters  7. 
Compounds  showing UV-absorp t ious  ident ica l  to  those  
p roduced  by  A3,*,6-triene s teroids  S are p rominen t .  One 
such compound,  the  ma jo r  hydrocarbon ,  has now been 
ident i f ied  7 as A 2, ~, 6_cholestatriene (I) 3. H ex an e  washings  
of eggs f rom Ixodes holocyclus, Amblyomma triguttatum 
triguttatum, Rhipicephalus sanguineus, Haemaphysalis 
longicornis and  H. bremneri ibu t  no t  Ornithodoros gurneyi 
or Argas persicus) also p roduce  UV-absorp t ions  charac-  
ter is t ic  of A 3, ~, 6-triene steroids.  This  suggests  t h a t  s teroids  
of th is  t y p e  are p resen t  in egg-shell l ipids of Ixodidae,  b u t  
absen t  in Argasidae.  

Similar  quant i t ies  of the  A ~, ~, 6-triene chromophore ,  as 
de t e rmined  by  U V - s p e c t r o p h o t o m e t r y ,  are found  in 
hexane  washings  of f reshly  ovipos i ted  eggs f rom b o t h  
cauter i sed  and  u n t r e a t e d  t?. microplus. W h e n  eggs f rom 
un t r ea t ed  B. microplus are i ncuba ted  and h a t c h e d  at  
27~ and 85% R H  this  same q u a n t i t y  of t r iene  is again 
ob ta ined  f rom the  h a t ch ed  egg-shells. However ,  when  
eggs f rom cauter i sed  B. microplus are incubated ,  the  
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Inductioi1 periods for the autoxidation of triene steroids in B. microplus egg waxes, with and without naturally incorporated porose area secre- 
tion 

Wax sample Conditions Induction period (days) 

With secretion Without s e c r e t i o n  

Intact 

Hexane-extraeted 

a) Incubator (27~ and 85% RH) 
b) Laboratory bench (25-26~ and 40-60% RH) 
e) Laboratory bench (25-26~ and 100% RH) 

a) Incubator (27~ and 85% RH) 
b) Laboratory bench (25-26~ and 40-60% RH) 
e) Oven (64~ 

> 28 6-8 
- 2-3 
12-14 3-4 

>35 0.5-1 
3-4 0:5-1 
1-2 0-0.1 

Both isolated and intact wax samples were used and induction periods were determined from spectrophotometric measurements at 306 rim. 
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h a t c h e d  egg-shells yield l i t t le  or no t r iene.  This  suggested  
t h a t  t r i ene  c o m p o u n d s  were au tox id i sed  du r ing  i n c u b a t i o n  
a n d  t h a t  t he  r eac t ion  was i n h i b i t e d  in t he  presence  of 
porose  a rea  secret ion.  Th i s  was  conf i rmed  b y  c o m p a r i n g  
t he  s t ab i l i t y  of t r i ene  in t he  wax,  w i t h  and  w i t h o u t  porose  
area  secret ion,  u n d e r  va r ious  o the r  cond i t ions  (Table) ;  
t he  r eac t ion  i n d u c t i o n  per iods  ~~ were s ign i f i can t ly  longer  
in  those  w i t h  secret ion.  The  sho r t e r  i n d u c t i o n  per iods  
found  u n d e r  l a b o r a t o r y  b e n c h  cond i t ions  p r o b a b l y  resu l t  
f rom the  inf luence  of l igh t  as a n  i n i t i a t o r  of a u t o x i d a t i o n  n.  
Typ ica l  spec t r a  for t he  a u t o x i d a t i o n  are in  t h e  F igure ;  
abso rp t ions  ass igned to  t r i ene  (294, 306, 320 nm)  are 
in i t i a l ly  e l imina ted  fol lowed b y  those  in t he  220-250 n m  
region. The  r e m o v a l  of abso rp t ions  a t  220-250 n m  reveals  
t h a t  o the r  c o m p o u n d s  are also au toxid ised ,  a l t h o u g h  no t  
as r ead i ly  as those  c o n t a i n i n g  the  t r i ene  ch romophore .  

ATKINSON et  al. ~,13 h a v e  r ecen t ly  shown  t h a t  cis, 
cis-6,9-heptacosadiene, t h e  ,major  h y d r o c a r b o n  of t he  
cu t i cu la r  wax  of t h e  cockroach,  Periplaneta americana, in  
c o n t r a s t  to  i ts  a p p a r e n t  s t ab i l i t y  w h e n  u n d i s t u r b e d  on 
t he  cuticle,  undergoes  e x t r e m e  a u t o x i d a t i v e  changes  
w h e n  i so la ted  f rom t he  cuticle.  On the  cut ic le  t he  o- 
d ihydr ic  pheno l s  i nvo lved  in sc le ro t iza t ion  effect ively  
b lock  such  au tox ida t ion .  A s t u d y  of t h e  egg waxes  of 
ixodid  t icks  has  now yie lded s ign i f ican t  a m o u n t s  of 
c o n j u g a t e d  t r i ene  s te ro ids  also suscep t ib le  to  a u t o x i d a t i o n .  
W e  h a v e  shown t h a t  t he  ca t t l e  t ick,  B. microplus, inhi-  

bits autoxidation of these steroids and other compounds 
in its egg waxes by the incorporation of a natural anti- 
oxidant during deposition of the wax layer by Gen6's organ. 
The secretion from the porose area is the source of that 
antioxidant. 

Zusammen/assung. Es wird  die sekre tor i sche  N a t u r  der  
Area  porosa  in I x o d e s a r t e n  best~ttigt, j edoch  n i c h t  die 
A n n a h m e ,  dass  das  Sekre t  als S c h m i e r m i t t e l  fiir die 
no rmMe F u n k t i o n  des Gen6schen  Organes  n o t w e n d i g  ist. 
Das  Sekre t  wi rd  o f f enba r  in  den  w a c h s a r t i g e n  O b e r z u g  
des Eies  a u f g e n o m m e n  u n d  v e r h i n d e r t  do r t  die A u t o x y d a -  
t ion  der  u n b e s t g n d i g e n  d 2, 6, 6_trien_Steroide" 
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Insolubilized Lactoperoxidase for the [~25I]-Labelling of Proteins 

The  use of l ac toperox idase  as a c a t a l y s t  for i o d i n a t i o n  
b y  h y d r o g e n  pe rox ide  and  carr ier-free [125I] iodide pro- 
vides a mi ld  sys t em for l abe l l ing  p ro t e ins  to  h i g h  specific 
a c t i v i t y  w i t h  m i n i m u m  d e n a t u r a t i o n  ~. S e p a r a t i o n  of 
soluble  l ac toperox idase  (mol. wt.  84,000) f rom some 
label led  p ro t e in  of c o m p a r a b l e  molecu la r  we igh t  m a y  
become  a problem,  b u t  is easi ly accompl i shed  w i th  a n  
insolubi l ized  enzyme.  Here  we p re sen t  de ta i l s  for t he  
p r e p a r a t i o n  of such  an  e n z y m e  d e r i v a t i v e  a n d  descr ibe  
as an  example  t he  labe l l ing  of a n t i b o d y  f r a g m e n t s  of t he  
t y p e  F(ab ' )2 (mol .wt .  106,000). 

Methods. E n z a c r y l  AA ~ (50 rag) suspended  in 2 N HC1 
(5 ml)  was  d iazo t i zed  b y  t h e  dropwise  a d d i t i o n  o'f 4 %  
(w/v) N a N O  2 (2 ml) fol lowed b y  f u r t h e r  s t i r r ing  for 15 m i n  
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the reaction products on Sephadex G-100 following 
of F (ab') 2 antibody fragments using an insolnbilized 
lactoperoxidase. Fpr experimental details, see text. 

and  cen t r i fug ing  (all ope ra t ions  for e n z y m e  coupl ing  were 
carr ied ou t  a t  0~ The  pel le t  was washed  w i t h  4 po r t i ons  
(8 ml) of 0.05 M sod ium p h o s p h a t e ,  p H  7.4 a n d  was 
r e suspended  in t he  same  buffer  (1 ml) c o n t a i n i n g  lacto-  
pe rox idase  3 (1 mg). Coupl ing  was al lowed to  proceed  
w i t h  s t i r r ing  for 60 h. Af te r  cent r i fuging,  res idua l  diazo- 
n i u m  groups  were r eac t ed  w i t h  0 .01% (w/v) p h e n o l  in  
10% (w/v) sod ium ace t a t e  (8 ml) for 15 min.  U n b o u n d  
e n z y m e  was r e m o v e d  b y  6 wash ings  (20 ra in  each  w i t h  
v igorous  s t i r r ing)  w i t h  0.5 M NaC1 in 0.05 M sod ium 
p h o s p h a t e ,  p H  7.4 (6 ml) fol lowed b y  3 br ie f  wash ings  
w i t h  0.05 M sod ium p h o s p h a t e ,  p H  7.4. F ina l ly ,  t he  
orange-coloured  d e r i v a t i v e  was su spended  in t h e  same  
buffer  (1 ml).  

The  e n z y m e  suspens ion  (0.4 ml) was  mixed  w i t h  a 
p r e p a r a t i o n  of F(ab ' )~ f r a g m e n t s  ~ (10 rag) in  t h e  same  
buffer  (1 ml). The  m i x t u r e  was t r an s f e r r ed  to  a d isposable  
t u b e  c o n t a i n i n g  carr ier- f ree  N a  [lehI] (2 mCi  in 20 ~1 of 
w a t e r ;  c o n c e n t r a t i o n  of iodide, 0.05-0.1 m M )  5. To th i s  
was  added  0.88 m M  H~O2 (0.2 ml), a n d  the  suspens ion  
was s t i r red  for  15 ln in  a t  22~ T h e  r eac t ion  m i x t u r e  was 
f i l tered t h r o u g h  co t tonwoo l  b y  a s p i r a t i o n  w i t h  a P a s t e u r  
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