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cu l tu re  s a n d  d imin i shed  insu l in  c o n t e n t  of c u l t i v a t e d  mice 
islets*. I t  was  found  t h a t  t h e  insu l in  release f rom fresh 
and  cu l tu red  i so la ted  islets of n o r m a l  mice in s h o r t - t i m e  
i n c u b a t i o n  was equa l  if t he  glucose c o n c e n t r a t i o n  in  t he  
m e d i u m  was low, a n d  was d imin i shed  b y  h i g h  glucose 
c o n c e n t r a t i o n  du r ing  t he  whole  t i m e  of cu l t i va t i on  ~. 

The  p r e s e n t  resul t s  sugges t  t h a t  t he  o rgan  cu l tu re  
t e c h n i q u e  was successful ly va r i ed  b y  use fo glass f ibre  
vl ies  on  m e t a l  grid. The  fl-cells of i so la ted  c u l t i v a t e d  r a t  

IRI (~zU/ml/24 h) released into the medium (5 lnM glucose) by rat 
islets 

Days in culture 50 Islets 20 Islets 

islets r e t a i n  t h e i r  cha rac t e r i s t i c  responses  to  glucose for  a 
pe r iod  up  to  10 days  a n d  longerK The  fl-cells were n o t  
d a m a g e d  b y  be ing  m a i n t a i n e d  a t  a h igh  glucose concen t r a -  
t ion .  The  cond i t ions  are su i t ab le  for cu l t i va t i on  of a d u l t  
r a t  islets a n d  for i nves t i ga t i on  of insu l in  secre t ion for a 
long t ime.  

Zusammen]assu~cg. Inse ln  adu l t e r  W i s t a r r a t t e n  w u r d e n  
auf  Glasfaservl ies  auf  Meta l lg i t t e r  u n t e r  den  B e d i n g u n g e n  
der  O r g a n k u l t u r  gez i ich te t  u n d  der  E inf luss  der  I n s e h a h l  
n n t e r  basa l en  u n d  s t i m u l i e r t e n  B e d i n g u n g e n  auf  die 
In su l in sek re t ion  in 24 h - P e r i o d e n  w ~ h r e n d  der  Kul t iv ie -  
r u n g  un t e r such t .  
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50 or 20 islets at the beginning of the culture period. 
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Effects of 2-BR-a-Ergokryptine (CB 154) on Sex-Linked Rejection of Pituitary Isografts 
in Female C57BL Mice ~ 

I n  1955 EICHWALD et  al. 2 f i rs t  d e m o n s t r a t e d  a sex- 
l inked  re jec t ion  of skin  graf ts  in C57BL mice.  This  
p h e n o m e n o n  was  i n t e r p r e t e d  b y  2 poss ib i l i t ies :  a n d r o g e n  
d e p e n d e n c y  * a n d  Y- l inked  an t igen i c i t y  3, 4. Therea f te r ,  a 
sex- l inked re j ec t ion  of va r ious  t i ssues  ha s  been  r epo r t ed  
(skin 5, 6 ; t h y m u s  7 ; l y m p h  node  s ; m a m m a r y  g l and  " - n ;  
lung,  s a l i va ry  gland,  blood,  spleen and  liver~"; hypo-  
phys i s  la, 14). 

P r o l a c t i n  m a y  be  se lect ively  a n d  excessively secre ted 
f rom p i t u i t a r y  graf t s  a t  s i tes  r e m o t e  f rom t he  hypo-  
thalamus~5,  ~". P i t u i t a r y  i sograf ts  e n h a n c e  m a m m a r y  
carc inogenesis  in  all s t r a in s  of mice, excep t  C57BL mice~L 
i n  our  l abora to ry ,  i t  was obse rved  t h a t  p i t u i t a r y  iso- 
g ra f t s  f rom ma le  donors  were no t  a lways  re jec ted  b y  
female  C57BL hos t s  w h e n  t h e i r  m a m m a r y  g lands  were 
no t  s t i m u l a t e d  by  those  graf t s  ~8, w h i c h  sugges ted  some 
re l a t ionsh ips  be tween  sex- l inked p i t u i t a r y  gra f t  r e jec t ion  
a n d  p ro l ac t i n  secre t ion f rom su rv iv ing  grafts .  CB 154 h a s  
been  r epo r t ed  to  i nh i b i t  p ro l ac t i n  secre t ion b o t h  f rom 
p i t u i t a r y  g lands  in s i tu  and  f r o m  ec topica l ly  p laced  
p i t u i t a r y  graf ts  xg,~~ Therefore ,  i t  was  of i n t e r e s t  to  
i nves t i ga t e  t h e  effects  of CB 154 on  t h e  sex- l inked rejec-  
t i on  of p i t u i t a r y  i sograf ts  in  female  C 57BL mice.  

Materials and methods. T he  an i m a l s  used were  6 to  11 
m o n t h s  oId n o r m a l  C57BL mice  ra ised  in  our  Iabora to ry .  
Vag ina l  smears  were t a k e n  da i ly  f rom all  females  u n t i l  
t h e  t e r m i n a t i o n  of exper imen t s .  39 ou t  of 60 p roposed  
female  hos t  mice, wh ich  h a v e  shown regula r ly -cyc l ing  
vag ina l  smear  p a t t e r n s  a f te r  41 days  of smea r ing  (Pe- 
r iod  I), were selected.  These  an ima l s  rece ived  single 
p i t u i t a r y  i sograf ts  f rom u n t r e a t e d  a d u l t  ma le  s ib l ings  
in to  t he  dorsa l  t r i a n g u l a r  por t ions  of m a m m a r y  fa t  
pads  on  b o t h  sides of t h e i r  f o u r t h  m a m m a r y  g land  fa t  
pads  u n d e r  N e m b u t a l  anes thes ia .  T h e y  were t h e n  d iv ided  
in to  2 groups :  1. Cont ro l  g roup  - 19 mice  rece ived  no  
f u r t h e r  t r e a t m e n t s ,  and  2. E x p e r i m e n t a l  g roup  - 20 mice  

rece ived  da i ly  s.c. in jec t ions  of t he  CB 154 Solution 
(0.2 m g  of CB 154 suspended  in 0.1 m l  of 0.9o//0 sal ine 
so lu t ion  pe r  mouse  pe r  day)  for 45 days  (Per iod II) .  

I n  t he  e x p e r i m e n t a l  group,  t he  t r a n s p l a n t a t i o n  s i tes  
were surgica l ly  exposed for  macroscopic  i nves t i ga t i on  of 
p i t u i t a r y  i sogra i t s  on  t h e  day  fol lowing t he  las t  CB 154 
in jec t ion .  One of two  t r a n s p l a n t a t i o n  s i tes  in  each  hos t  
was lef t  u n d i s t u r b e d  w h e n  ac t ive ly  su rv iv ing  p i t u i t a r y  
g ra f t  t i ssues  were ev iden t .  The  dorsa l  ha l f  of t h e  f o u r t h  
m a m m a r y  g land  fa t  p a d  on  t he  oppos i te  side was surgi-  
cal ly r e m o v e d  and  f ixed for h is to logical  inves t iga t ion .  

i This work was supported by grants from the National Cancer 
Institute of Canada and the Medical Research Council of Canada. 
The author is indebted to Professor Dr. E. FL0eKmER of Sandoz 
Ltd. for providing CB 154 and for his interest in our studies. He is 
also thankful to Dr. T. V. N. PERSAUD for reading the manuscript. 
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able I. Vaginal smear da~a obtained from mice carrying pituitary isografts and treated with and without CB 154 compound 

A) Frequency of occurring vaginal estrous stage 

ss3 

Group No. Period I (41 days) Period II (45 days) Period III (4-5 days) 
of mice 

Prior to pituitary 1st 45 days after 2nd 45 days after 
isografting pituitary grafting pituitary grafting 

ControI 19 15.9 -4- 1.36% 11.2 • 1.92% 17.6 -4- 3.45% 
Experimental 20 17.0 • 1.35% 30.0 i 5.61% 22.0 • 2.66% 

Difference non significant P < 0.001 non significant 
between C and E 

B) Frequency of occurring proestrous-II, estrous, and metestrous-I stages 

Group No. Period I Period II Period III 
of mice 

Control 19 35.8 -V 3.07% 20.5 • 3.12% 32.4 i 5.61% 
Experimental 20 39.0 =k 2.26% 52.2 • 2.0% 37.5 ~ 4.12% 

Difference non significant P < 0.001 non significant 
between C and E 
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estrous ~_ estrous Smear findings are plotted 
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diestrous --  diestrous 

Fig. 1. Vaginal smear patterns selected from each of the six different 
groups are shown to demonstrate typical changes occurring in 
C5713L female mice. 
A downward arrow indicates the time of either pituitary isografting 
or the first injection of CB154. 
An upward arrow indicates the time of either the surgical removal of 
a pituitary isograft or the last injection of CB154. 
A cross sign indicates the time of sacrifice. Under the heading 
'at autopsy', (+) indicaLes either the recovery of pituitary isografts 
or the macroscopic presence of milk in mammary glands. 

This  p rocedure  resul ted in all hos t  mice car ry ing  act ively  
surviving single p i t u i t a ry  grafts .  F r o m  the  d a y  of opera-  
t ion,  CB 154 t r e a t m e n t  were d i scont inued  for 45 days  
(Period I I I )  a t  the  end of which  per iod t h e y  were au top-  
sied. All cont ro l  and expe r imen ta l  mice were sacrified on 
the  same day  and  sk inned  for observa t ion  of the  m a m m a r y  
glands;  t he  t issues at  tile p i t u i t a ry  t r a n s p l a n t a t i o n  sites 
were r emoved  and  f ixed in ch rome  a lum solut ion for 
a ldehyde - th ion in -PAS-Orange  G-hematoxy l in  s ta in ing  to 
recover  an te r ior  p i t u i t a ry  cells which  survived on t rans -  
p lan ta t ion .  All mice were ma in t a ined  in a un i fo rmly  
control led animal  l abora to ry  wi th  an i l lumina t ion  of 12 h 
l ight  and 12 h dark  cycle, and  p rov ided  wi th  Pur ina  
Mouse Chow and wa te r  ad l ib i tum.  

Results. Vaginal  smear  cycles were classified as follows: 
diestrous,  proes t rous-I ,  p roes t rous- I I ,  estrous,  met -  
es t rous-I ,  and  metes t rous - I I .  Smear  d a t a  are summar i zed  
in Table  I. No s ignif icant  differences were observed  
be tween  the  contro l  and  expe r imen ta l  groups dur ing  
Per iod  I and Per iod  I I I ,  and also be tween  Per iod  7[ and  
Per iod  I I I  in b o t h  groups. Dur ing  Per iod II ,  while the  
exper imenta l  mice were t r ea t ed  wi th  CB 154, vaginal  
es t rus  occurred s ignif icant ly  more  f requent ly ,  which  
clearly ind ica ted  the  suppress ion of pro lac t in  secret ion 
f rom b o t h  the  hos t ' s  in s i tu p i t u i t a ry  glands  and the  
ectopic grafts.  The recovery  ra tes  of p i t u i t a ry  isografts,  
which  had  been conf i rmed by  h is tochemica l  inves t iga t ion  
of serial sect ions of t he  t issues ob ta ined  f rom the  t rans-  
p l an t a t ion  sites, and the i r  influences on vaginal  smear  pa t -  
t e rns  are shown in Table  II .  

The survival  r a te  of p i tu i t a ry  graf ts  a t  the  end of 
Per iod I I  was 72.5% (29/40 graf ts  in 20 mice). Dur ing  the  
n e x t  45 days  following cessat ion of CB 154 t r e a t m e n t  
(Period I I I )  60% of the  pers is t ing  p i t u i t a ry  graf ts  were 
rejected.  In  mice re jec t ing  grafts,  vaginal  smear  p a t t e r n s  
changed  to p s e u d o p r e g n a n c y - t y p e  in 2 to  3 weeks af ter  
the  cessat ion of CB 154 and  con t inued  for 10 to  20 days,  
t h e n  r e tu rned  to  normal ly  cycling p a t t e r n s  (Figure lf). 
Most  of the  hos t s  car ry ing  surv iv ing  p i t u i t a ry  graf ts  
showed cont inuous  p s e u d o p r e g n a n c y - t y p e  smear  p a t t e r n s  
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Table II. The fate of pituitary grafts and their influences upon vaginal smear patterns 

EXPERIENTIA 29/7 

Group Pituitary grafts 
recovered at autopsy 

Pituitary grafts recovered and 
smears showing pseudopregnaney 
type patterns 

Pituitary grafts recovered but 
smear patterns returned to 
regular cyeIes after 
pseudopregnancy type 

Control 12138 grafts (31.6%) 5/38 grafts (13.2%) 
in 9/19 mice (47.3%) in 4/19 mice (21.0%) 

Experimental~ 8/20 mice (40.0%) 7/20 mice (35.0%) 

7/38 grafts (18.4%) 
in 5/19 mice (26.3%) 

1/20 mice (5.0%) 

~Each host carried single pituitary grafts. 

(Figure ld).  One of 8 exper imenta l  mice which carried 
surv iv ing  grafts did not  main ta in  pseudopregancy- type  
pa t te rns  and re turned  to normal  cycles (Figure le), 
which was indica t ive  of the  lack of prolact in  secretion. 
Therefore,  only 7 of 20 grafts (35%) were ac t ive ly  
secreting pro lac t in  even  a f t e r  the  cessation of CB 154 
t rea tment .  W i t h  the  same criteria,  only 21% of control  
mice carried p i tu i t a ry  grafts which ceased to secret 
enough prolact in  bu t  surv ived  on t ransp lan ta t ion  
(Figure lb).  

Discussion. The present  exper iments  demons t ra ted  tha t  
sex-l inked re ject ion of p i tu i t a ry  glands isografted from 
adul t  male  donors to adul t  female C57BL mice is due to 
p i tu i t a ry  t issues of male  mice as well  as to some unknown 
mechanisms involved  in the  secretion of prolact in  f rom 
p i tu i t a ry  grafts der ived f rom male  C57BL mice. The  
difference in the  const i tuents  of prolact in  secreted by 
C57BL mice be tween  the  2 sexes is unl ikely to account  
for this  phenomenon.  Possibly, some unknown substances 
are secreted along wi th  prolact in.  These substances may  
possess male specific ant igenici ty.  An a l ternate  explana-  
t ion is the  possibi l i ty  t ha t  male grafts require  an adequate  
s t imulat ion by androgens. This possibi l i ty  was original ly 
pos tu la ted  for a sex-linked skin graft  rejectionS, 12, bu t  

is not  exper imenta l ly  supported21, ~. Fur thermore ,  this  
hypothesis  could no t  explain the  posi t ive  effect of CB 154 
in reducing re ject ion rates of p i t u i t a ry  isografts as 
observed in the  present  exper iments .  Fu r the r  studies are 
war ran ted  for the  elucidat ion of the  mechanisms of this  
sex-l inked p i tu i t a ry  graf t  re ject ion phenomenon.  

Zusammen[assung. Eine  geschlechtsbedingte  Unver -  
t rggl ichkei t  yon Hypophysen- i so - t ransp lan ta t  un ter  aus- 
gewachsenen weibl ichen C57BL M~Lusen wurde durch 
s imul tane  Behandlungen  mi t  CB 154 bedeu tend  reduzier t  
und nach Unte rb rechung  der Behandlung  erh6ht.  
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Continuous  Regis trat ion of the Pancreat ic  Blood 

For  the  eva lua t ion  of the  actual  pancreat ic  insulin 
ou tpu t  under  in-vivo-condi t ions  one mus t  know the  
pancreat ic  blood flow 1, 2. Af ter  rapid  e levat ion of glyce- 
mia, the  pancreat ic  circulat ion increases too ~-5. Bu t  up 
to now all in-vivo-procedures  for character iza t ion of the  
dynamics  of insulin secretion have  been incomplete  
because they  neglect  bo th  the  real hemodynamics  and the  
a m o u n t  of insulin reaching t h e  organ wi th  the  ar ter ial  
blood stream. Therefore  in these exper iments  the  pan- 
creatic blood s t ream was measured cont inuously  during 
hyperg lycemia  and compared  to the  a l ternat ions  of blood 
glucose and insulin concentrat ions.  

Material and methods. Alsat ian  dogs of bo th  sexes 
(25.6 :L 1.1 kg body wt., age 24 ~ 3 months) in general  
anesthesia (N~O/O 2 after  in t roduct ion  wi th  hexobarbi ta l ,  
re laxat ion and endotracheal  in tubat ion,  no premedicat ion)  
have  been used. They  got indwell ing plastic catheters  
bo th  into the  A. coeliaca v ia  (A lienalis) and into the  
V .por t ae  near  the  l iver  (via V.lienalis). F low probes of 
an e lec t romagnet ic  blood f lowmeter  were ar ranged bo th  
on the  A.pancrea t icoduodenal i s  superior ( =  A. gastro- 
pancreat ica)  near  the  pa renchyma  of the  pancreas and on 
the  A. femoralis.  Bo th  probes were connected wi th  a double- 
channelled e lec t romagnet ic  f lowmeter  recording contin- 

Flow After Intravenous  Applicat ion of Glucose 

uously (Nycotron 372 S, Norway).  Af ter  the  opera t ive  
prepara t ion  (90 min) and the  s tabi l izat ion period (30 to 
60 min), the  animals  were injected wi th  glucose (0.5 g/kg 
= 1.25 ml /kg  of a 40 % solution) wi th in  25 sec. I n  addi t ion 
to the  flow measurements ,  ar ter ia l  blood pressure 
(Biometer  BM 101, GDR),  ar ter ial  blood glucose s and 
por ta l  venous immunoreac t ive  insulin (IRI)7 have  been 
analyzed.  For  s tat is t ical  eva lua t ion  the  ac tual  a m o u n t  of 
blood s t ream was t aken  f rom the  original  regis t ra t ion  
curves for t ha t  exper imenta l  t ime  when chemical  analy-  
ses were performed.  At  the  end of the  exper iments ,  by  the  
inject ion of China-ink into the  A. gas t ropancreat ica  tha t  
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