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Quantitative determination of latex recovered from Peyer's patches and remainder of small intestine 

EXPERIENTIA 34/1 

No. N Peyer's patches Remainder 
Latex suspension fed* (% solids) Tissue weight (g) No. particles • 105 Tissue weight (g) No particles • 105 

1.0 15 0.054::t=0.016 2 .13•  1.062• 1.78+0.58 
0.I 15 0.056-4-0.013 1.424-0.98 1.078=k0.227 1.04•  
0.01 15 0.045-[ 0,008 0.18-[-0.14 1.005• <0.05 

Values are mean ! SD; N = number of mice; * Latex suspe~tsions were withheld 2 weeks prior to sacrifice. 

These  s tud ie s  ind ica te  t h a t  iner t  p a r t i c u l a t e s  of con-  
s iderable  size can cross t he  m u c o s a l  bar r ie r  ove r ly ing  
P e y e r ' s  p a t c h e s  in i n t ac t  an ima l s .  W e  e s t i m a t e  t h a t  1 m l  
of 1 .0% la t ex  c o n t a i n e d  2.7 • 10 9 par t ic les  and  t h a t  each  
m o u s e  g iven  th i s  c o n c e n t r a t i o n  to d r i nk  inges ted  ap-  
p r o x i m a t e l y  7 X 1011 par t ic les  in t he  61-day  t e s t  period.  
Mice rece iv ing  lower c o n c e n t r a t i o n s  of l a tex  inges ted  pro-  
p o r t i o n a t e l y  fewer par t ic les .  I t  is clear  t h a t  t he  n u m b e r  of 

par t ic les  r e c ove re d  f rom in t e s t i na l  t i s sue  was  an  ex- 
t r e m e l y  sma l l  f rac t ion  of t he  n u m b e r  inges ted .  Neve r -  
theless ,  w h e n  v iewed in the  pe r spec t ive  of e n v i r o n m e n t a l  
a n d  h u m a n  h e a l t h  p rob lems ,  t he  u p t a k e  a nd  r e t e n t i o n  of 
e ve n  a few pa r t i c u l a t e s  b y  t he  i n t e s t i ne  m a y  be of g r ea t  
i m p o r t a n c e  if the  p a r t i c u l a t e s  are toxic ,  m u t a g e n i c  or 
carc inogenic .  
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Summary. Sensi t ized pe r i tonea l  e x u d a t e  cells f r om Swiss  a lb ino  mice  donor s  infec ted  w i t h  a s ingle  dose of 1000 A.  
caninum l a rvae  could  expel  a cha l lenge  dose of 500 l a rvae  f rom rec ip ien ts  a t  a f a s te r  r a t e  w h e n  c o m p a r e d  to cells f rom 
r e p e a t e d l y  in fec ted  (25.0 + 250 + 500) donors .  However ,  a t  36 h a f te r  chal lenge,  t he  l a rva l  expu l s ion  was a l m o s t  t he  
s a m e  in b o t h  t h e  groups .  Because  of t he  bowel  s ens i t i za t ion  b y  t he  cells, some  la rvae  (not  expelled) in the  1st g roup ,  
read i ly  m i g r a t e d  in to  musc l e s  where  t h e y  m e t  allergic immobi l i za t i on  and  d e a t h  due  to in f i l t r a t ion  of i n f l a m m a t o r y  
cells a n d  the i r  e x u d a t e s  a t  t he se  si tes.  

T r a n s f e r  of i m m u n i t y  (cell m e d i a t e d  i m m u n e  response  or 
de l ayed  h y p e r s e n s i t i v i t y )  f r o m  infec ted  donor s  h a v e  
been  r epo r t ed  for a n u m b e r  of h e l m i n t h i c  in fec t ions  
(La r sh  e t  al. 2 w i th  T. spiralis in mice,  W a g l a n d  a n d  
D ineen  ~ w i t h  Trichostrongylus colubriJormis in isogenic  
s t r a i n  of gu inea-p igs ,  Miller 4 w i t h  A. caninum in exper i -  
m e n t a l  p u p s  a n d  Ogilvie a n d  Jones  5 w i th  N. brasiliensis 
in r a t s  u s ing  l y m p h o i  d cells and  L a r s h  e t  al. 6,7 w i th  
T. spiralis in mice  and  L a n g  e t  al. s w i th  m e t a c e r c a r i a  
of F. hepatica in mice  u s ing  pe r i t onea l  e x u d a t e  cells). 
K i m  et  al. 9 d e m o n s t r a t e d  t h a t  the  r e sponse  can  also be 
p r o d u c e d  b y  a n t i g e n s  of T. spiralis. Whi l e  w o r k i n g  
on ce l l -media ted  i m m u n i t y  d u r i n g  e x p e r i m e n t a l  in fec t ion  
of Ancylostoma canium, an  a t t e m p t  was  m a d e  to inves-  

Table 1. Experimental schedule of infection to donor mice groups 

Day Sensitizing dose of A. caninum larvae to donor groups 
A B C 
(singly infected) (repeatedly infected) (uninfected control) 

0 1000 250 - 
7 - 250 - 

14 - 500 - 

21 Collection and trans%r of cells from dono~ to recipients 
28 Challenge infection of 500 larvae to each recipient 

t i ga t e  t he  effects  of t r a n s f e r  of sens i t ized  pe r i t onea l  
e x u d a t e  cells f rom s ing ly  a n d  r e p e a t e d l y  infected dono r  
mice,  a nd  the  p r e s e n t  c o m m u n i c a t i o n  p rov ides  ev idence  
r e ga rd ing  d e v e l o p m e n t  of s t r o n g  i m m u n i t y  in rec ip ien ts  
in jec ted  w i th  sens i t ized  cells f rom the  former  g roup  of 
donors .  
Material and method. In fec t i ve  A. caninum l a rvae  were 
c u l t u r e d  fol lowing t he  m e t h o d  of Sen e t  al. 1~ a nd  donor  
mice  were infec ted  accord ing  to t he  following schedule .  
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B o t h  donors  and recipients  were female mice wi th  a 
b. wt  of 20-23 g. Before collection of per i tonea l  cells, 
donors  were f lushed i.p. wi th  buffered physiological  
solut ion conta in ing  10% BSA and  ceils were col lected and  
counted  according to  K a t i y a r  and  Sen 11 and  W i n t r o b e  12 
21 days  af ter  infection.  Wi th in  4 h af ter  collection, 
app rox im a te ly  26 • 10 a cells were in jec ted  i.p. into each 
rec ip ient  mice ; group A received singly sensit ized,  group B 
repea ted ly  sensi t ized and group C non-sens i t ized  (control) 
per i toneal  exuda te  cells. 7 days  after  cell t ransfer ,  each 
recipient  was chal lenged wi th  a single dose of 500 infect ive 
A. caninum larvae and subsequen t  recoveries were made  
f rom di f ferent  organs and  muscles at  4-h in tervals  by  
the  B a e r m a n n  m e thod  af ter  digest ion in art if icial  gastr ic  
juice. 
Reszdls and discussion. Resul ts  of recoveries made  f rom 
the 3 groups  of recipients  are shown in table  2 and  t h e y  
show remarkab le  var ia t ions .  Most of the  larvae were 
expel led f rom recipient  group A mice which  received 
cells f rom singly sensi t ized donors.  Here  compara t ive ly  
more larvae  (62.5~ were expelled dur ing  the  1st 4 h 
af ter  challenge as compared  to 60.6% expel led f rom group 
B recipients .  Thereaf te r  the  expuls ion  ra te  in group A 
mice proceded  rap id ly  and, at  36 h af ter  challenge,  the  
percentage  of larvae expel led in bo th  groups  A and B was 
abou t  the  same, 97.8~ in group A and  97.6% in group B 
mice. Control  recipients  wi th  cells f rom normal  non-  
infected donors  gave basel ine readings of larvae expel led 
as 5.4% at  4 h and 40.8~ at  36 h after  challenge.  

Table 2. Percentage of A. caninum larvae recovered from experi- 
mental and control groups of recipient mice at 4-h intervals during 
36 h after a challenge dose of 500 larvae 

Duration A B C 
of Recipients Recipients Recipients 
infection with singly with repeatedly with 
at necropsy sensitized sensitized nonsensitized 
(h) cells cells cells 

4 37.5 39.4 94.6 
8 23.8 26.8 86.2 

12 20.3 25.6 81.6 
16 17.2 21.8 74.2 
20 10.9 12.8 66.2 
24 8.9 6.0 61.6 
36 2.2 2.4 59.2 

Readings are based on mean of recoveries made from 3 animals. 

I t  is clear f rom the  resul ts  t h a t  t r ans fe r red  sensi t ized 
( immune) per i tonea l  exuda te  cells f rom singly infected 
isologous donors  p roduced  rapid  expuls ion as compared  
to repea ted ly  immunized  and  non- immunized  ceils. 
However ,  a t  36 h af ter  challenge,  expuls ion was a lmos t  
ident ical  in the  2 expe r imen ta l  groups  wi th  an a lmos t  
equal  immune  response.  F r o m  24 to 36 h, group A 
expel led more  larvae (6.7%) in c o m p a r i s o n w i t h  group B 
(3.6%), p robab ly  due to tile presence  of increased 
h i s t amine  in the  in tes t ine  of fo rmer  on the  1st day  af ter  
infect ion (Vardhani  and Johri13). The ent i re  worm load 
wi th in  the  a l imen ta ry  t r ac t  was expel led wi th in  24 h 
in b o t h  groups A and B. Lung  migra t ion  did no t  take  
place and larvae migra ted  into the  muscles wi th in  4 h 
af ter  challenge in group A mice, whereas  this  did riot 
occur in groups B and C mice. Compara t ive ly  less larvae 
in the  gas t ro in tes t ina l  t r ac t  suggests  the  induc t ion  of 
s t rong i m m u n i t y  due to rapid homing  and d i ssemina t ion  
of sensi t ized cells into the  lumen of c r y p t  a t  a fas ter  ra te  
in group A recipients  where  more  larvae resor ted  to  
migra t ion  to muscles.  Thus,  the  sensi t ized bowel became  
un tenab le  for the  larvae resul t ing  in the i r  allergic 
immobi l iza t ion  or d e a t h  and even tua l  expulsion.  Coupled 
wi th  this,  local cellular injuries resul t  in the  p roduc t ion  
of h i s t amine  which  also aids in expulsion.  These resul ts  
conf i rm those of Murray  et  al. 1~,15 who also found  
vasoac t ive  amines  dur ing  expuls ion of N. brasiliensis 
f rom infected rats.  Allergic in f lammat ions ,  f r agmen ta t i on  
of the  in tes t ina l  villi and a l te ra t ions  in the  b iochemica l  
e n v i r o n m e n t  also act  as in tolerable  factors.  Though  
muscles  are a favourable  and sui table  site, the  migra t ing  
larvae per ish due to diffused inf i l t ra t ion of inf lam- 
m a t o r y  cells which  also sensit ize and p a r t l y  des t roy  
muscle  fibres. Lee et  aI. ~6 also r epor ted  migra t ion  of 
A. caninum larvae into the  muscles wi th in  4 h and the  
inf i l t ra t ion of i n f l a m m a t o r y  cells in in fec ted  mice. 
Larsh  17 found t h a t  larvae t h a t  did not  en te r  the  lungs 
dur ing  migra t ion  per ish readily,  and this  m a y  account  for 
the  rapid expuls ion of larvae from recipients  of group A. 
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Summary. A lectin f rom Viscum album which  specifical ly b inds  to D-galac tose  was isolated by  af f in i ty  c h r o m a t o g r a p h y  
on O-lactosyl- ,  O-ga lac tosy l -polycary lamide  or hydro l ized  sepharose  4 B. Some serological and  phys icochemica l  
proper t ies  of the  agglut inin  are repor ted.  

Of the  lectins descr ibed in the  l i te ra ture  showing ant i -  
D-galactose specificity,  those f rom Ricinus communis, 
Momordia charantia and  Abrus precatorius have  been  
isolated by  biospecific af f in i ty  c h r o m a t o g r a p h y  on agarose 
gel beads  1. Bu t  those  f rom Bauhinia purpurea alba, 
Crotalaria ]uncea, Sophora japonica and Wistaria floribunda 
do no t  reac t  wi th  agarose 2,a. However  these  lect ins 
react  wi th  a galactan  gel p repared  by  acid t r e a t m e n t  of 

agarose gel beads  as descr ibed by  Ersson  et  al. 2. The 
lect in f rom Viscum album shows similar  proper t ies .  
Recen t l y  F ranz  et  al. r epor ted  on the  isolat ion of a 
lect in-  and tox in- f rac t ion  f rom Viscum album by af f in i ty  
c h r o m a t o g r a p h y  on insolubil ized se rum pro te ins  and  
subsequen t  I rac t iona t ion  by  gel c h r o m a t o g r a p h y  using 
sephadex  G75 ~. In  th is  pape r  we describe a m e t h o d  to  
isolate and pur i fy  the  lect in by  af f in i ty  c h r o m a t o g r a p h y  on 


