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sich bet den von  uns angewandten  IAK-Nachweis -  
methoden  nicht  von dem Serum der Kontrol l t iere ,  welche 
niemals Insul in erhielten. E ine  Bete i l igung der  I A K  an 
den Adaptat ionsvorg~ingen ist deshalb nicht  anzunehmen.  
Als Ursache ffir das Fehlen  von  I A K  k6nnte  an die 
Induk t ion  ether I m m u n o t o l e r a n z  ~ dutch  die einschlei- 
chende Insul inappl ika t ion  gedacht  werden, zumal  fiber 
die gute immunologische  Reakt iv i t / i t  dieser Spezies gegen 
Insulin4, insbesondere gegen das therapeut i sch  beim 
diabet ischen H u n d  verabre ich te  ident ische Insulinpr~- 
pa ra t  13, erst ktirzlich ber ichte t  wurde. Ftir  das E n t -  
s tehen ether IAK-bed ing ten  Insul inresis tenz ist deshalb 
ausser den bekann ten  Fak to ren  (unter anderem Reakt iv i -  
titt  des Indiv iduums,  Re inhe i t  des Insulins) auch der 
Modus der ini t ialen Insul in ierung entscheidend.  Dies 
sollte bet der Diskussion fiber die Ursachen von  I A K  bet 
Pat ienten,  wie auch bet der Behandlung  der Diabet iker ,  
berf icksichtigt  werden. 

Summary. Subcutaneous  inject ion of  exogenous insulin 
always results in a product ion  of ant ibodies  against  
insulin. Bu t  af ter  a slowly increased dose of insulin (a 
dai ly  end dose of 3.5-4.2 U/kg) insulin ant ibodies  could 
not  be found in the  serum of 2 dogs. This  failure of 
imlnunogenic  act ion of insulin is discussed as an induct ion  
of immuno to l e r ance  by  the  modus  of ini t ial  an t igen  
applicat ion.  
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Reduced Lymphatic Drainage from Hamster  Cheek 
logically Privileged Character 

The quest ion of whether  or not  the  cheek pouch of 
the  hams te r  contains  l ymph  vessels for the  egression of 
foreign ant igen to the  regional seats of host  sensi t izat ion 
in the  evocat ion  of an immunologica l  response has come 
to be a central  issue in the  elucidat ion of its immuno-  
logically pr ivi leged character .  Whi le  the  classical 
methods  of in ject ing carbon and v i t a l  dyes have  failed 
to demons t ra t e  l ympha t i c  channels in the  cheek pouch 
connect ive  tissue or leading there f rom to its regional  
cervical  l ymph  nodes a, 2, the recent  histological  verifica- 
t ion of l y m p h  vessels in the  pouch a and of a re ta rded  
blackening of the  ipsi lateral  submenta l  nodes af ter  Ind ia  
ink inject ion to the  pouch  ~ suppor t  the  existence of a 
lympha t i c  drainage f rom this organ. By  deposi t ing an 
iron compound  into the  cheek pouch wall  and la ter  
h is tochemical ly  s taining the  regional l ymph  nodes for 
iron at  regular  intervals,  addi t ional  evidence is here 
presented  for a delayed and reduced lympha t i c  dra inage 
f rom this site. 

E igh t  golden hamsters  (Mesocricetus auralus), obta ined  
commerc ia l ly  (Hill top Lab  Animals,  Scottdale,  Pa.), of 
bo th  sexes  and weighing 70-80 g, were anesthet ized wi th  
sodium amobarb i t a l  (100 mg/kg  i.p.), their  left  cheek 
pouches ever ted  and pinned to a corkboard,  and in jec ted  
wi th  0.1 ml  of a 1:1 wa te r  di lut ion of cadmium-free  
ferr i t in (Nutr i t ional  Biochemicals  Corp., Cleveland, Ohio) 
into the  cheek pouch wall. The  pouches were then  wiped 
clean of any excess ferr i t in and replaced in the  hamsters '  
mouths.  2 hamsters  were sacrificed by  overdosing wi th  
anesthesia  at  in tervals  of 2, 4, 6, and 24 h post  inject ion 
and thei r  left  cheek pouches, left  and r ight  submenta l  
l y m p h  nodes, and l ivers removed,  f ixed in 10% neut ra l  
formalin,  and sectioned in paraplas t ;  hematoxyl in-eos in  
and Gomori ' s  iron stains were performe d on all specimens. 
Another  group of 8 hamsters ,  serving as controls,  received 
0.1 ml  of the  ferri t in solut ion in t racu taneous ly  to the  left  
pa r t  of their  upper  lips. These animals  were sacrificed 
and the i r  tissues processed a s  in the  cheek pouch group. 

The  presence of s ta inable  iron in the  ipsi lateral  sub- 
menta l  l ymph  node prior  to any sys temic  disseminat ion 
of this compound  was considered as indica t ive  of a lym- 
pha t ic  drainage f rom the  cheek pouch. I t  was found tha t  
h is tochemical ly  demonst rab le  iron was present  only in a 

Pouch: A Proposed Explanation of its I m m u n o -  

few loci of the  ipsi lateral  nodes in the  group sacrificed 
at  24 h post  implan ta t ion  of ferri t in in the  cheek pouch 
(Figure A). In  comparison,  the  same nodes a l ready  
contained a greater  a m o u n t  and dis t r ibut ion of s ta inable  
iron at  2 h af ter  inject ion to the  lip (Figure B), bu t  did 
not  appear  to increase measurab ly  in q u a n t i t y  dur ing the 
first  24 h. In  bo th  cases, s tainable iron was essential ly 
l imi ted to the  l ymph  nodes '  sinusoidal system. N o  iron 
deposi t ion was found in the  l ivers of the  animals  of 
ei ther group. 

This  reduced and delayed egression of ierr i t in  f rom the  
hamste r  cheek pouch agrees well  wi th  our previous  results 
using Ind ia  ink  injected into an isolated cheek pouch  
chamber  assembly 4. In  fact, the  reduced drainage by  a 
factor of about  10 is ident ical  wi th  tha t  obta ined  wi th  
carbon 4. I t  would seem, then, t h a t  molecules ranging 
from 9 to 13 nm, or thei r  conglomerates,  dra in  from the  
cheek pouch to  its regional ipsi lateral  submen ta l  l y m p h  
node a t  1/10 the  ra te  as f rom adjacent  areas of the  head. 
This f inding thus  mil i ta tes  against  the  v iew 1 t h a t  no 
direct  route  exists be tween  the  cheek pouch and its 
regional l ymph  nodes. Since l ymph  vessels have  been 
demons t ra ted  in histological  sections of the  cheek pouch  3, 
our results migh t  reflect  1. an impeded  spread of such 
par t icu la te  m a t t e r  wi th in  the  cheek pouch connec t ive  
tissue thus  not  br inging a sufficient number  of molecules 
to the  l y m p h  channels,  in accordance wi th  BILLIrZGHAM 
and SILVERS '5 connect ive  t issue 'barr ier '  hypothesis ,  
2. a pauc i ty  of l ymph  vessels in the  cheek pouch, and/or  
3. l ymph  vessels in the  pouch which are of a different  
funct ional  character  t h a n  those elsewhere in the  hamster .  
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Histological appearance of ipsilateral sub- 
mental lymph nodes at 24 h after injection ol 
ferritin to hamster cheek pouch (A) and at 2 h 
after inoculation of hamster lip (B) (Gomori's 
iron stain, • Black granules represent 
iron deposits (arrows). 

I n  a n y  case, t h i s  s i t ua t i on  of a r educed  and  de layed  
l y m p h a t i c  d ra inage  f rom the  h a m s t e r  cheek p o u c h  affords 
foreign graf t s  in  th i s  s i te  a decisive a d v a n t a g e  for pro- 
longed surv iva l ,  p a r t i cu l a r l y  also because  of the  avai l -  
ab i l i ty  of a r ich  a n d  p las t ic  vascu la r  supp ly  6. 

Zusammenfassung. Zur  U n t e r s u c h u n g  des L y m p h -  
abflusses be im  H a m s t e r  wurde  Fe r r i t i n  in  die Backen-  
t a s chen  u n d  L i p p e n  de r  Tiere inj iz ier t .  2 h n a c h  d e r  
I n j e k t i o n  in die L ippe  f a n d e n  sich grosse Mengen  des 
Fe r r i t in s  im ips i l a te ra len  s u b m e n t a l e n  L y m p h k n o t e n ,  
w~ihrend sich n a c h  24 h u n d  n a c h  I n j e k t i o n  in die 
B a c k e n t a s c h e  n u r  wenig Fe r r i t i n  fand,  was als Zeichen 

e iner  i m m u n o l o g i s c h e n B e v o r z u g u n g  de r  H a m s t e r - B a c k e n -  
t asche  angesehen  wird. 
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C o a g u l a t i o n  of  H e m o l y m p h  of the  Larva l  H o n e y  Bee  (Apis mellifera L.)  

Prev ious  inves t iga t ions  in the  field of i n v e r t e b r a t e  
blood, or h e m o l y m p h ,  coagu la t ion  h a v e  consis ted  pri-  
mar i ly  of morpholog ica l  descr ip t ion  r a t h e r  t h a n  ident i f ica-  
t ion  of t h e  chemica l  subs tances  i nvo lved  in t he  c lo t t ing  
process. For  example ,  GREGOIRE 1-3 s tud ied  p a t t e r n s  of 
b lood coagu la t ion  in va r ious  insects  b y  us ing  phase-  
c o n t r a s t  microscopy.  The  purpose  of th i s  i nves t i ga t i on  
was to d e t e r m i n e  w h e t h e r  t he  h e m o l y m p h  of t he  h o n e y  
bee, A pis melli/era L., con ta ins  c lo t t ing  fac tors  s imi la r  to  
those  found  in h u m a n  blood and  w h y  t he  h e m o l y m p h  
does no t  coagula te .  

H e m o l y m p h  was o b t a i n e d  b y  gen t ly  p u n c t u r i n g  l a rvae  
of va r ious  ages w i t h  a s ter i le  h y p o d e r m i c  needle  an d  
d rawing  t he  f luid which  exuded  f rom the  w o u n d  in to  a 
capi l la ry  p ipe t te .  The  h e m o l y m p h  was pooled in shell  
vials  a n d  s tored a t  - -  20 ~ ( B l o o d  of p u p a e  and  adu l t s  
was no t  used because  of t he  d i f f icul ty  of o b t a i n i n g  suf- 
f ic ient  quant i t i es . )  This  pooled l a rva l  h o n e y  bee hemo-  
l y m p h  was t h e n  t e s t ed  for t he  presence  of t he  b lood 
coagu lan t s  t h a t  ex is t  in h u m a n  blood. 

N o r m a l  p l a s m a  and  se rum o b t a i n e d  f rom h u m a n  vol- 
un tee r s  were used as s t anda rds .  In sec t  h e m o l y m p h  was 
t r e a t e d  in exac t ly  t he  same m a n n e r  as h u m a n  blood. T h e  

fol lowing d e t e r m i n a t i o n s  for coagu lan t s  were m a d e  in 
t r ip l i ca te  on  each sample  us ing  t h e  m e t h o d s  of EICHEL- 
BERGER 4 : 

1. One-s tage  p r o t h r o m b i n  t ime.  
2. P a r t i a l  t h r o m b o p l a s t i n  t ime.  
3. T h r o m b o p l a s t i n  gene ra t ion  test .  
4. T h r o m b i n  clot  t ime.  
5. A n t i h e m o p h i l i c  g lobul in  (Fac tor  V I I I ) .  
6. P l a s m a  t h r o m b o p l a s t i n  a n t e c e d e n t  (Fac to r  XI) .  
7. Recaleif icat ion,  t ime  an d  nonspecif ic  m i x i n g  t e s t  

for an t i coagu lan t s .  
8. P roacce le r in  (Fac to r  V). 
9. P r o c o n v e r t i n  (Fac to r  vii). 

10. P l a s m a  t h r o m b o p l a s t i n  c o m p o n e n t  (Fac to r  IX) .  
11. H a g e m a n  fac tor  (Fac to r  XlI). 
12. S t u a r t  f ac to r  (Fac to r  X).  

The  resul t s  of t h e  coagu la t ion  tes t s  are g iven  ill Tab les  I 
an d  I I  a n d  in t h e  Figure.  The  c lo t t ing  t imes  of h o n e y  bee 
h e m o l y m p h  in each t e s t  were a t  leas t  2 -3  t imes  as long 
as t h a t  of h u m a n  p lasma.  The  absence  of p r o c o n v e r t i n  
f rom t h e  h e m o l y m p h  p r e v e n t e d  t h e  f o r m a t i o n  of a clot  
in  t h e  t e s t  of one-s tage  p r o t h r o m b i n  t ime.  


