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t he  c o n t a c t  i n h i b i t i o n  p h e n o m e n o n ,  as descr ibed  in  t h e  
well  k n o w n  s tudies  of ABERCROMBIE and  I-IEAYSMAN s, 
a l t h o u g h  BELLAIRS a n d  N e w  6 asc r ibe  th i s  p r o p e r t y  to  
t he  edge cells of t he  ch ick  germ. 

I t  would  be  i n t e r e s t i n g  to  f ind  ou t  how far  t h e  inh ib i -  
t i on  p h e n o m e n a  in  th i s  s t u d y  model  are specific for 
cancer  cells. W e  are  there{ore  tes t ing ,  in  f u r t h e r  experi~ 
men t s ,  o t h e r  cance r  cells a n d  t h e i r  n o r m a l  coun te rpa r t s .  

Zusammen/assung. Die E n t w i c k l u n g  v o m  <~margin of 
overgrowth>> j u n g e r  H i i h n e r k e i m e  is t  ve r sch i eden  n a c h  
K o n t a k t  m i t  Helaze l len  und  m i t  Mesonephros  oder  H a u t -  
gewebe;  die e r s t e ren  h e m m e n  die E n t w i c k l u n g ,  die ande-  

ren  werden  v o m  K e i m  a u f g e n o m m e n .  Desha lb  wird  der  
<,margin of overgrowths> als Modell  fi ir  die S tud ie  yon  
Z e l l k o n t a k t e n  vorgeschlagen .  

IVi. MAREEL an d  L. DE RIDDER 

Kliniek voor Radiotherapie en Kerngeneeskunde, 
Akademisch Ziekenhuis, De Pintelaan 715, 
B-9000 Gent (Belgium), 7 April 1970. 

M. ABERCRO~ImE and J. HEAYSMAN, Expl Cell Res. 5, 111 (1953). 
6 R. BELLAIRS and D. NEW, Expl Cell Res. 26, 275 (1962). 

Heat-Labile Natural Anti-Digest ive  Antibodies in Animals  

E v i d e n c e  ha s  r ecen t ly  been  o b t a i n e d  of t he  presence,  
in an ima l s  i, 2 a n d  in  m a n  3, of d iges t ive  group  sys tems.  
N a t u r a l  d iges t ive  group  an t ibod ie s  h a v e  been  s h o w n  to 
be  hea t - r e s i s t an t .  A l t h o u g h  t he  s igni f ica t ion  of d iges t ive  
group  sys t ems  is sti l l  u n k n o w n ,  t h e i r  t heo re t i ca l  in- 
t e r e s t  m a y  lead to f u r t h e r  s tudies .  Such  s tud ies  should  
t a k e  in to  cons ide ra t i on  t he  presence,  in  h e a l t h y  an i ma l s  
f rom d i f fe ren t  species, of hea t - l ab i l e  an t i -d iges t ive  an t i -  
gens an t ibod ies .  

Material and methods. The  i m m u n o f l u o r e s c e n t  ind i rec t  
m e t h o d  was appl ied  to sera and  alcohol  f ixed c r y o s t a t  
sec t ions  of t h e  colon, t h e  smal l  in tes t ine ,  and  the  s t o m a c h  
f rom va r ious  species. E x p e r i m e n t s  were c o n d u c t e d  on  
400 h e a l t h y  r a t s  f rom d i f fe ren t  s t r a in s  (Wistar ,  Long  
E v a n s ,  F i scher  i n b r e d  rats ,  F i sche r  i nb red  germ-free  
ra ts) ,  on  100 h e a l t h y  r abb i t s ,  a n d  on  200 h e a l t h y  mongre l  
dogs. N o r m a l  h u m a n  sera  f rom 200 b lood donors ,  a n d  
sera  a n d  colons f rom 40 p a t i e n t s  w i t h o u t  d iges t ive  
disease were also tes ted .  All sera  were t e s t ed  before  a n d  
a f t e r  h e a t i n g  (30 rain,  56 ~ Specific f luorescen t  an t i -y-  
g lobul ins  were p r e p a r e d  in t h e  l a b o r a t o r y  4. Cont ro l  
e x p e r i m e n t s  were c o n d u c t e d  w i t h  commerc i a l  f luorescen t  
a n t i - r a b b i t  a n d  a n t i - h u m a n  g lobul ins  (Microbiological  
Associates,  Be thesda ) .  

Results. I n  rats ,  specific f luorescen t  s t a in ing  of the  
gob le t  cells f rom the  colon,  t he  smal l  in tes t ine ,  an d  the  
s t o m a c h  was obse rved  w i t h  all u n h e a t e d  f resh sera  w h e n  
t e s t e d  on  au to logous  t i ssue  sec t ions  (Figure  1). The  fluor- 
escent  s ta in ing ,  r e s t r i c t ed  to a n d  p r e sen t  in  all t h e  gob le t  
cells, was  i nd i s t i ngu i shab l e  f rom t h a t  obse rved  w i t h  a 
specific a n t i - r a t  colon r a b b i t  i m m u n e  se rum 5. Same  
pos i t i ve  r eac t ions  were obse rved  w i t h  t h e  same  u n h e a t e d  
sera  w h e n  t e s t e d  on  isologous a n d  he te ro logous  r abb i t ,  
dog, and  m a n  d iges t ive  t r a c t  t i ssue  sect ions.  All these  
r eac t ions  were n e g a t i v e  w h e n  t he  sera  h a d  been  pre-  
v ious ly  h e a t e d  (Figure  2). These  resu l t s  h a v e  been  
o b t a i n e d  in all  t h e  a n i m a l s  f rom the  d i f fe ren t  s t r a in s  of 
r a t s  u n d e r  e x p e r i m e n t ,  i nc lud ing  germ-free  rats .  Th i s  
hea t - l ab i l e  a c t i v i t y  was no t  modi f ied  w h e n  u n h e a t e d  sera 

were s tored a t  - - 2 0  ~ (up to 6 mon ths ) .  I t  d i s appea red  
a f t e r  a b s o r p t i o n  w i t h  iso- or he te rospec i f ic  d iges t ive  
m u c o s a  d r y  powder .  A b s o r p t i o n  w i t h  a n y  one of t h e  
species-specific d ry  powders  r e m o v e d  t h e  pos i t ive  s t a in ing  
obse rved  on t h e  gob le t  cells of all  t h e  autologous,  iso- 
logous, a n d  he te ro logous  d iges t ive  t i ssue  sections.  

S imi la r  resul t s  were obse rved  in r abb i t s .  In  th i s  species ,  
however ,  some dif ferences  m a y  be  seen in r e l a t ion  to  t h e  

Fig. 1. Positive immunofluorescenee staining observed on a rat 
colon with its own unheated serum. 
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Fig. 2. Negative immunofluorescence staining observed on the same 
colon as in Figure I with the same serum heated for 30 min 
at 56 ~ 
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presence,  in r abb i t s ,  of d iges t ive  group n a t u r a l  an t i -  
bodies  1. Hea t - l ab i l e  pos i t ive  au to logous  reac t ions  were 
c o n s t a n t  in all r abb i t s .  U n h e a t e d  r a b b i t  sera  were also 
regu la r ly  pos i t ive  w h e n  t e s t ed  on  isologous or he te ro-  
logous organs.  However ,  un l ike  t he  resu l t s  obse rved  in 
rats ,  no t  all t h e  pos i t ive  isologous a n d  he te ro logous  
reac t ions  d i s appea red  w h e n  sera were h e a t e d  : pe r s i s t ance  
of pos i t ive  s t a in ing  a f te r  h e a t i n g  i nd i ca t ed  t he  presence  
of a d iges t ive  group  a n t i g e n - a n t i b o d y  r eac t ion  r e l a t ed  to  
d iges t ive-group  iso- or he te ro -an t ibod ies .  

Hea t - l ab i l e  an t i -d iges t ive  an t ibod ies  were a b s e n t  f rom 
the  t e s t ed  dog and  h u m a n  sera. 

Discussion. These  d a t a  i nd i ca t e  t he  presence  in sera  
f rom h e a l t h y  ra t s  a n d  r a b b i t s  of non-species-specif ic ,  
hea t - l ab i l e  an t i -d iges t ive  auto- ,  iso-, and  he t e ro -an t i -  
bodies.  Such  an t ibod ie s  are a b s e n t  in  m a n  a n d  dog. 
Unl ike  an t i -d iges t ive  an t ibod ie s  induced  in an ima l s  im-  
m u n i z e d  w i t h  he te ro logous  d iges t ive  mucosa  e x t r a c t s  5, 
or d iges t ive  group  an t ibod ie s  l-a, t he  p r e s en t  an t ibod ie s  
d i s appea r  a f t e r  hea t ing .  T h e y  m a y  be  of t h e  same  n a t u r e  
as hea t - l ab i l e  an t ibod ie s  specific for va r ious  t i ssue  ex t r ac t s  
wh ich  h a v e  been  r epo r t ed  in r a t s  6. W h a t e v e r  m a y  be  
t he i r  na tu r e ,  t he i r  presence  should  be  t a k e n  in to  cons idera-  
t ion  w h e n e v e r  d iges t ive  an t igens  or an t i -d iges t ive  an t i -  
gens an t ibod ie s  are s tudied .  This  is i m p o r t a n t  for s tud ies  
on  diges t ive  group  sys tems.  A l t h o u g h  d iges t ive  group  
an t ibod ies  m a y  be  a b s e n t  f rom some species, such  as 
rats ,  as seen f rom the  nega t ive  resu l t s  r egu la r ly  obse rved  

w i t h  h e a t e d  r a t  sera  on  isologous d iges t ive  t i ssue  sect ions,  
t h e y  a p p e a r  to  be  p re sen t  in  o the r  species such  as r a b b i t s  1, 
dogs 1,2, a n d  m a n  ~. W h e n  hea t - l ab i l e  an t i -d iges t ive  an t i -  
bodies  are  p r e s e n t ;  as shown  in r abb i t s ,  t h e y  m u s t  be  
r e m o v e d  to avo id  a t t r i b u t i n g  to d iges t ive  group an t i -  
bodies  pos i t ive  r eac t ions  due  to hea t - lab i le  an t ibodies .  
The i r  p resence  m a y  also be  a cause  of e r ror  ill s tud ies  
on  an t i -d iges t ive  an t igens  a u t o - a n t i b o d i e s  7. 

Rdsumd. Les ra t s  e t  les l ap ins  n o r m a u x  poss~dent  dans  
leur  se rum des an t i co rps  t h e r m o l a b i l e s  qui  r6agissent  en  
immunof luo re scence  avec  des an t ig~nes  g landula i res  de 
la m u q u e u s e  d iges t ive  autologue,  isologue, e t  h6t6ro-  
logue. Ces an t i co rps  d i spa ra i s sen t  apr6s chauf fage  ~ 56 ~ 
p e n d a n t  30 min.  Ces an t i co rps  son t  absen t s  chez l ' h o m m e  
et  le Chien.  
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Total Hemocyte Counts of Honey Bee Larvae (Apis 
The  h e m o l y m p h ,  or blood, of t he  h o n e y  bee, Apis 

melli/era L., is a pa le  yel lowish  f luid c o n t a i n i n g  b lood 
cells re fer red  to  va r ious ly  as hemocy tes ,  b lood  cor- 
puscles,  or leucocytes .  The  b lood of l a rvae  compr ises  
2 5 - 3 0 %  of t he  t o t a l  b o d y  weigh t  1. I n s e c t  h e m o l y m p h  is 
no t  car r ied  in b lood vessels ;  i t  fills t he  spaces  of t he  b o d y  
c a v i t y  a n d  b a t h e s  t he  surfaces  of t issues.  I n  v e r t e b r a t e  
blood, t h e r e  is a de f in i t e  cor re la t ion  be t w een  t he  t o t a l  
n u m b e r  of e r y t h r o c y t e s  and  e leva t ion .  The  p r e s en t  p a p e r  
descr ibes  a s t u d y  of t he  c i rcu la t ing  h e m o c y t e s  of h o n e y  
bee l a rvae  o b t a i n e d  f rom var ious  e levat ions .  

Combs c o n t a i n i n g  l a rva l  h o n e y  bees  were sh ipped  a i r  
ma i l  f rom local i t ies  a t  va r ious  e leva t ions  r a n g i n g  f rom 
159 feet  below sea level  to  7200 feet  above  sea level. 
Da te s  of t he  s h i p m e n t s  were such  t h a t  l a rvae  were a b o u t  
5 days  old w h e n  t h e y  arr ived.  I n d i v i d u a l  5-day-old  
l a rvae  were t h e n  p u n c t u r e d  w i t h  a s ter i le  h y p o d e r m i c  
needle,  and  t he  h e m o l y m p h  wh ich  exuded  f rom the  
w o u n d  was d r a w n  to  t he  0.5 m a r k  of a T h o m a  whi te-ce l l  
d i lu t ing  p i p e t t e  and  d i lu ted  to  t he  11 m a r k  w i t h  Toisson ' s  
f luid (1.0 g sod ium chloride,  8.0 g sod ium sulfate,  30 ml  
glycerin,  15 m g  c rys ta l  violet ,  160 ml  d i s t i l l e d w a t e r ) .  
Af te r  t he  f luid was t h o r o u g h l y  m i x e d  ill t h e  p i p e t t e  for  
2 min,  t h e  f i rs t  t h r ee  d rops  were discarded,  a n d  t he  c o u n t  
was  m a d e  of t h e  four th .  A Spencer  b r igh t - l ine  h e m o c y t o -  
m e t e r  w i t h  i m p r o v e d  N e u b a u e r  ru l ing  was used to c o u n t  
t he  ceils in  t he  4 corners  a n d  t he  cen t r a l  square.  T h e n  
t he  sum was mul t ip l i ed  b y  40 to give t he  n u m b e r  of 
ce l l s /mm 3. I f  t he  ceils were u n e v e n l y  d i s t r ibu ted ,  t he  
sample  was discarded.  All ave rage  t o t a l  coun t s  r epo r t ed  
were t he  resu l t s  of coun t s  f rom 5 samples,  all t a k e n  f rom 
5-day-old larvae.  The  effect  of e l eva t ion  on t h e  coun t s  
was d e t e r m i n e d  b y  regress ion cor re la t ion  s tudies  in  wh ich  
log10 t o t a l  h e m o c y t e  coun t s  a n d  log10 e l eva t ion  were 
used since t he  use of l o g a r i t h m s  appea red  to  give t he  
bes t  corre la t ion .  

melli.fera L.) from Various Elevations 

The  ave rage  of t o t a l  h e m o c y t e  coun t s  (THC) of t he  
5-day-old  l a rva l  h o n e y  bees are  shown  in Tab le  I. 
Analys i s  showed a regress ion coeff icient  of 0.10851 which  
was s ign i f ican t  a t  t he  1% level  of conf idence  (Table  II). 
Therefore,  a def in i te  r e l a t i o n s h i p  ex is ted  be tween  t he  
T H C  a n d  t he  e l eva t ion  f rom which  t h e  insec t  was o b t a i n e d  

, (F igure ) .  More c i rcu la t ing  b lood cells were p r e sen t  in  
l a rvae  f rom h igher  e levat ions .  

Table I. Total helnoeyte counts of 5-day-old honey bee larvae from 
various locations 

Sample Location from Elevation Avg. 
number which larvae (feet) THC/mm 3 

were obtained hemolymph 

1 Westmorland, Calif. --159 2,947 
2 Baton Rouge, La. 35 7,570 
3 Davis, Calif. (1) 60 5,680 
4 Beltsville, Md. 61 4,176 
5 Ottawa, Canada 270 6,093 
6 Davis, Calif. (2) 300 5,266 
7 Columbus, Ohio 760 7,140 
8 Madison, Wis. 858 7,992 
9 Ithaca, NewYork (2) 950 4,053 

10 Ithaca, NewYork (1) 1,300 5,840 
11 Tucson, Ariz. 2,543 7,667 
12 Logan, Utah 4,753 9,120 
13 Laramie, Wyo. 7,200 10,000 

1 G. H. BISHOP, J. biol. Chem. 58, 543 (1923). 


