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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). 
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Table II. Statistical data from regression eorreIation study of eleva- 
tion versus total hemoeyte counts (THC) 

Formula: log10 Y = Iogl0 a + b log X where X = elevation and 
Y = average TFIC (let --159 = 1.00000) 
No. of observations = 43 
Correlation coefficient between log Y and log X = 0.58820 
Regression coefficient = 0.10851 
Standard error of regression coefficient = 0.02330 
Coefficient of determination = 0.34598 
Mean of log10 X = 2.54946 
Mean of logl~ Y = 3.77982 
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The effect of altitude on total hemocyte counts of 5-day-old hone~z 
bee larvae. 

Since the  regression coeff icient  was s ignif icant  a t  the  
1% level, increased elevat ion was  re la ted  to  a rise in the  
n u m b e r  of free hemocy te s  p resen t  in larval  blood. The 
reason for th is  rise is no t  known.  Pe rhaps  factors  such 
as pressure,  blood volume,  or a r e sp i ra to ry  p igmen t  p lay  
a role. W h e n  these s tudies  were r epea ted  wi th  pooled 
h e m o l y m p h  f rom adul t  worker  bees, s imilar  resul ts  were 
ob ta ined  2, a 

Zusammen/assung. Ausgewer te t  wurde  die Gesamtzah l  
der  H e m o c y t e n  (GZH) von  P r o b e n  yon  Honigb ienen-  
larven,  die aus ve rsch iedenen  t I6henreg ionen  in Bere ichen 
von  48 bis 2160 m fiber dem Meeresspiegel s t a m m t e n .  
Die U n t e r s u c h u n g  des Z u s a m m e n h a n g e s  der  beiden 
Gr6ssen mi t te ls  tZegressionsanalyse m i t  logar i thmischer  
Auf t r agung  yon log~0 GZH gegen log10 Meeresh6he ergaben  
eine deut l iche  Beziehung zwischen der  Zahl  der  Hemo-  
cy ten  pro m m  a und  der Meeresh6he, aus der die In sek ten  
e n t n o m m e n  wurden.  
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I1 est  un fair  bien connu que  les m6thodes  de pr6cipi- 
r a t ion  en milieu g61ifi6 sont  au jou rd 'hu i  appliqu6es 
c o u r a m m e n t  darts les recherches  sur de nombreuses  
subs tances  ant ig6niques.  

La r6al isat ion mSme des r6actions sp6cifiques ant i-  
g6ne/ant icorps ,  et  n o t a m m e n t  celles qui sont  ex6cut6es 
sur des p laques  de g61ose, ava i t  6t6 soumise 5. des modi-  
f icat ions telles que:  mic rom@hode  et  macrom6thode ,  
diffusion s imple e t  double,  d6 te rmina t ion  qua l i ta t ive  et  
quan t i t a t ive ,  a u g m e n t a t i o n  de la sen.sibilit6 de la r6action 
de pr6c ip i ta t ion  sp6cifique par  l 'u t i l i sa t ion de dex t ranes  
ou des immunos6 rums  *anti-esp~ce fournisseuse des ant i -  
corps>>, lecture de r6sul ta ts  ob tenus  r endue  plus sensible 
pa r  la raise en jeu de l ' i so th ioeyana te  de fluoresc6ine ou 
des subs tances  radioact ivesl-12.  

Les r6sul ta ts  posi t i fs  de la pr6cipi ta t ion  de diffusion 
double  n e s e  l isent  pas  a v a n t  4-6 h e t  plus ~ pa r t i r  dn 
d6but  des r6actions.  Ceci n6cessite dans  cer ta ins  cas 
l ' ab r6gement  du t e m p s  qui s '6coule ent re  le d6but  des 
r6act ions et l ' appar i t ion  de r6sul ta ts  positifs.  

E n  vue  de s u r m o n t e r  cot obstacle,  cer ta ins  au teurs  
on t  li6 la pr6cipi ta t ion  de doub]e diffusion sur p laques  
de g61ose ~ l '61ectrophor~se la-lG. Selon les pr incipes  de 
la m6thode,  dans  la g61ose coul6e sur  des p laques  de 

verre oil d6coupe 2 rang6es de r6servoirs perpendicu-  
l a i rement  au grand  axe des plaques.  

Dans  les r6servoirs situ6s du c6t6 ca thodique ,  on intro-  
dui t  des antig6nes analys6s,  dans  los r6servoirs situ6s du 
c6t6 anodique  l ' immuns6rum,  puis on laisse passer  le 
couran t  616ctrique. 

S4rum de cheval R~sultats positifs apr6s (min) 

Prot6ines 
anodiques 

Prot6ines 
cathodiques 

1:10 25 60 
1:100 25 60 
1:1000 25 60 
1:2000 25 80 
1:4000 60 80 
1:6000 60 150 
1:10,000 60 - 

L'immunsdrum de lapins <~anti-s@um de ehevab> a ~t~ pr@ar6 par 
nous m~me. 


