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Fehlende immunogene  Wirkung exogenen Insulins bei Hunden nach langsamer Adaptation an 
Insulin 

Tierexper imente l le  Arbe i ten  yon  MOHNIKE et al. ~, e ha t -  
t en  bewiesen, dass durch  e inschleichende Insul in ierung 
eine A d a p t a t i o n  an grosse Insu l indosen  m6glich ist. D u t c h  
die vor l iegenden Un te r suchungen  sollte t iberpri i f t  werden,  
inwieweit  Insu l inan t ik6rper  (IAK) an den Adap ta t ions -  
vorg~Lngen bete i l ig t  sind. 

Material und Methoden. Zwei B a s t a r d h u n d e  erhie l ten  
s.c. 3 • 14 E/d ie  kommerziel les  Al t - Insul in  ~, nachdem sie 
durch  eine w6chent l iche  E r h 6 h u n g  der  t~iglichen Menge 
um 2 E an diese Enddos i s  (3,5 bzw. 4,2 E/kg/die)  adap-  
t i e r t  wurden.  Wegen  geh~ufter  hypoglyk~mischer  Reak-  
t ionen  war  eine weitere  Ste igerung nicht  m6glich. Nach  
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Elutionsdiagramme einer Gelfiltration fiber Sephadex G200 tier mit 
I~5J - Insulin inkubier ten Hundesera. 

Appl ika t ion  von  insgesamt  31100 E/27 Monate  bzw. 
21150 E/18 Monate  wurde  das Serum dieser H u n d e  auf 
I A K  im Vergleich zum Serum nicht insul in ier ter  bzw. 
gegen Insul in  immunis ie r t e r  ~ Geschwister t iere  un te rsuch t .  
Zum Nachweis  der I A K  wurde  die Pr/~zipitation yon  
u n m a r k i e r t e m  Insul in  im Agardif fus ionstes t  nach  OUCH- 
TERLONY 4,5 un te r such t  und die Lokal isa t ion sowie die 
Kapazit~it der l~sJ-Insul inbindung6 (IBC) des Serums 
bes t immt .  Zur Lokal isa t ion der  l~sJ- Insul inbindung ver- 
w a n d t e n  wir die Autoradiograf ie  ~ nach  Immunoe l ek t ro -  
phorese  ~ und nach  e infacher  Agargele lektrophorese  des 
mi t  12~J-Insulin inkubie r ten  Serums sowie die Gel-Fi l t ra-  
t ion  an Sephadex  G 200 nach  CHAO et  al.~ ( Inkuba t ion  
l h, 37oc, 1 ml  Serum, 0 , 1 m l  ~sJ - Insu l in  ~ 50 ~E, 
spezifische Aktivi tAt  ca. 60 mCi/mg). In  den Elua t f rak-  
t ionen  wurden  die P ro t e inkonzen t r a t ion  am Unicam 
SP 800 bei 280 nm und die Rad ioak t iv i t~ t  im Bohrloch-  
kristall  gemessen.  Die Bindungskapaz i tXt  der  Sera fiir 
12~J-Insulin e rmi t t e l t en  wir grafisch aus der d u t c h  Inku-  
ba t ion  yon 2,5 ~E l~sJ-Insulin mi t  zunehmende r  Serum- 
menge  (maximal  200 ~zl) e rha l t enen  Ti te rkurven .  Die 
Verd i innung des Serums und des ~2sJ-Insulins erfolgte 
in 0 ,04M Phospha tpuf fe r ,  p H  8, der  0,25% H S A  und  
0,2% NaC1 enthiel t .  Die T rennung  von freiem nnd  gebun-  
denem 125J-Insulin erfolgte durch  die Alkoholpr~tzipi- 
ra t ion  9-11. 

Ergebnisse und Oiskussion (Tabelle und  Figur).  Das  
Serum der  an Insul in  adap t i e r t en  H u n d e  un te r sche ide t  
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Untersuchung yon Hundeseren auf InsulinantikSrper mit differenten Nachweismethoden 

Pr/izipitation 
yon Insutin im 
Agardiffusionstest 
n a c h  OIJCHTERLONY 7 

125J-Insulinbindung an 7-Globuline 

Autoradiografie nach Gelfiltration 
Agargelelektrophorese Sephadex G 200 
Immunelektrophorese (Figur) 

Insulinbindung all Serum 
l~sJ-Insulin/ml Serum 
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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 .  

1 D. SHEPRO, N. t{ULA and J. A. E. HALKETT, J. exp. Med. 117, 749 
(1963). 

2 8. WITTE, D. M. GOLDENBERG and K. T. SCHRICKER, Z. ges. exp. 
Med. 148, 72 (1968). 
R. LINDENMANN and P. STRXULI, Transplantat ion 6, 557 (1968). 

4 D. M. GOLDENBERG and W. STEINBORN, submitted for publication 
(1970). 

5 R. E. BILLINGHAM and W. K. SILVERS, in Transplantation (Eds. 
G. E. W. WOLSTENHOLME and M. P. CAMERON; Churchill, London 
1962), p. 90. 


