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u n d e r  in e inze lnen  odor  m e h r e r e n  S c h u p p e n  n i c h t  aus-  
gebi ldet .  Zu r  U n t e r s u c h u n g  der  obe r i rd i schen  F o r m  wur-  
den  155 Or ig ina l t ie re  aus  8 ve rseh iedenen ,  f iber den  ge- 
s a m t e n  a t l a n t i s c h e n  E i n z u g s b e r e i c h  Mexikos  ve r t e i l t en  
L o k a l i t ~ t e n  he rangezogen .  Ke ines  dieser  I n d i v i d u e n  zeig- 
te  F r a g m e n t a t i o n e n  des R u m p f k a n a l s ,  die d e n e n  der  
H 6 h l e n f o r m  ve rg l e i chba r  gewesen w~iren. 
Der  R u m p f k a n a l  i s t  vo r  a l lem bet  F o r m e n  des freien,  
beweg ten  Wasse r s  g u t  ausgebi lde t .  Dera r t ige  B io top-  
b e d i n g u n g e n  spielen abe r  in den  u n t e r i r d i s c h e n  Lebens-  
r /~umen dieses Fisches  i m  Gegensa tz  zu den  Verh / i l tn i ssen  
in se inem obe r i rd i schen  L e b e n s r a u m  k a u m  eine Rolle. 
Es  b e s t e h t  d a h e r  die V e r m u t u n g ,  dass  die S t 6 r u n g  in de r  

A u s b i l d u n g  des R u m p f k a n a l s  bet  dell k a v e r n i k o l e n  Po-  
p u l a t i o n e n  eille Folge der  T a t s a c h e  ist, dass  dieser  seine 
biologische F u n k t i o n  z u m i n d e s t  zu e inem gewissen Grade  
ve r lo ren  ha t .  I n  d iesem Fal le  w~ire diese E r s c h e i n u n g  als 
regress iver  Prozess  zu be t rach tenT-9 .  
Die Ta t sache ,  dass  der  R u m p f k a n a l  der  in s t a g n i e r e n d e n  
Gew/issern l ebenden  ober i rd i schen  P o p u l a t i o n e n  n i c h t  
yon  ve rg l e i chba ren  Ph~inomenen  be t ro f f en  ist, k 6 n n t e  
d a r a u f  zur i ickgef i ihr t  werden,  dass  diese Lebensr~iume 
ers t  in e iner  geologiseh r e z e n t e r e n  Zei t  als die H 6 h l e n  
bes iede l t  wurden .  "vVeitere U n t e r s u c h u n g e n  mi issen  zei- 
gen, ob  die b e o b a c h t e t e n  F r a g m e n t a t i o n e n  ledigl ich um-  
w e t t b e d i n g t  sind, odor  ob sie eine gene t i sche  Bas is  h a b e n .  
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Summary. T h y m i c  l y m p h o c y t e s  were a s sayed  for  t he i r  rad iobio logica l  oxygen  effect.  W e  found  a large  O E R  (12 4- 0.8) 
for  t h e  co r t i sone - r e s i s t an t  f r ac t ion  in c o n t r a s t  to  a n o r m a l  O E R  (3.5 • 0.8) for t h e  cor t i sone-sens i t ive  ones. Poss ible  
co r re l a t ion  of th i s  d i f ference w i t h  k n o w n  cha rac te r i s t i c s  in  m e m b r a n e  re l a t ed  p a r a m e t e r s  are br ief ly  discussed.  

Radiob io log ica l  oxygen  e n h a n c e m e n t  ra t io  (OER) w i t h  
low L E T  r a d i a t i o n  for t h e  m a j o r i t y  of cells s tud ied  is 
less t h a n  3.5 a n d  m o s t l y  b e t w e e n  2.5 a n d  3.53, K One 
n o t a b l e  excep t ion  seems to be  t he  O E R  for smal l  l y m p h o -  
cy tes  of l y m p h n o d e s  w h i c h  show an  O E R  of a b o u t  124. 
F o r  l y m p h o c y t e s  i n v o l v e d  in ' G r a f t  ve rsus  H o s t '  r eac t ion ,  
a n  O E R  of 2.7 has  been  descr ibed  5. 
Due  to  t he  cl inical  a n d  theo re t i ca l  i m p o r t a n c e  of th i s  
facts,  we dec ided  to s t u d y  t h e  O E R  in o t h e r  l y m p h o c y t e  
p o p u l a t i o n s  in v i t ro .  W e  selected t he  t h y m u s  l y m p h o c y t e  
p o p u l a t i o n  because ,  us ing  cor t i sone ,  i t  is possible  to  
o b t a i n  s u b p o p u l a t i o n s  w i t h  r e m a r k a b l e  d i f ferences  in  
t he i r  phys io logica l  a n d  m e m b r a n e  s t r u c t u r a l  proper t ies% 
As donor s  of n o r m a l  t h y m o c y t e s ,  4 -6  weeks old isogonic 
R K  mice  were used. T he  co r t i sone - r e s i s t an t  f rac t ions  
were o b t a i n e d  b y  i n j ec t i ng  i .p.  3 m g  of hyd r oco r t i sone  
ace t a t e  (Nu t r i t i ona l  B iochemica l  Corpora t ion ,  Cleveland,  
Ohio, USA)  pe r  mouse  4 days  before  sacrifice. L y m p h o -  
cy tes  were i r r ad i a t ed  in v i t ro  w i th  X - r a y s  (120 KV, 4 mA,  
t o t a l  f i l t r a t ion  3.5 m m  A1 -}- 2 m m  P y r e x  Glass) a t  a dose 
r a t e  of 79 r a d / m i n  as d e t e r m i n e d  b y  ferrous  su l fa te  
dos ime t ry .  I r r a d i a t i o n s  were car r ied  ou t  in closed P y r e x  
con ta ine r s  u n d e r  c o n t i n u o u s  s t i r r ing  and  air  or n i t r ogen  
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Survival fraction as a function of dose in cortisone resistant thymo- 
cytes nnder hypoxic (o) and aerobic (.) conditions. The data of 3 in- 
dependent experiments with 9 mice each are shown. 

flow. Poss ible  c o n t a m i n a t i o n  of n i t rogen  was exc luded  b y  
gas ing  t h r o u g h  a wash ing  b o t t l e  c o n t a i n i n g  a s a t u r a t e d  
pi rogal lo l  (Merck, D a r m s t a d t ,  Fede ra l  Repub l i c  of G e r m a -  
ny) so lu t ion  a lka l in ized  w i t h  sod ium h y d r o x i d e  (Merck, 
D a r m s t a d t ,  Fede ra l  Repub l i c  of Ge rmany) .  Fo r  oxygen  
free i r rad ia t ions ,  t he  cell suspens ion  was al lowed to 
equ i l ib ra te  w i t h  n i t rogen  for 15 min.  The  m e d i u m  used 
t h r o u g h o u t  the  e x p e r i m e n t  was  Min ima l  Essen t i a l  M e d i u m  
(Eagle, G r a n d  I s l and  Biological  Company ,  California,  
USA.)  s u p p l e m e n t e d  w i th  8% b o v i n e  serum,  0 .023% 
Hopes  buf fe r  (SIGMA, Chemica l  C o m p a n y ,  St. Louis,  
USA.)  a t  p H  7.4 a n d  an t ib io t ics .  E x t r a c t i o n  a n d  i r ra-  
d i a t i on  were car r ied  ou t  a t  r oom t e m p e r a t u r e .  The  whole  
p rocedure  t ook  2-2.5 h f rom sacrifice u n t i l  b e g i n n i n g  of 
i n c u b a t i o n  of the  l y m p h o c y t e s  for 6, 7, 8 and  9 h a t  37 ~ 
A t  t he  end  of t he  g iven  i n c u b a t i o n  t imes ,  l y m p h o c y t e s  
were t e s t ed  for  v i ab i l i t y  w i t h  t h e  T r y p a n  b lue  exclus ion 
test .  Fo r  each  t i m e  and  e x p e r i m e n t a l  condi t ion ,  a non-  
i r r a d i a t e d  con t ro l  was  inc luded  in each  expe r imen t .  The  
g iven  su rv iva l  f r ac t ion  is re fer red  to  t h e  co r r e spond ing  
i n t e r n a l  control .  N o n - i r r a d i a t e d  cont ro l s  showed  no sig- 
gn i f i c an t  di f ference be tween  N~ and  02 t r e a t m e n t .  Via-  
b i l i t y  in c o r t i s o n e - r e s i s t a n t  t h y m o c y t e s  was 10-15~o 
lower t h a n  n o r m a l  ceils. T o t a l  cell coun t s  were  c o n s t a n t  
a t  all  t imes  a n d  u n d e r  all  e x p e r i m e n t a l  cond i t ions .  
The  f igure shows t h e  resu l t s  for  t he  co r t i sone - r e s i s t an t  
f r ac t i on  (abou t  5% of t h e  t o t a l  popu la t ion)  of t he  t h y m i c  
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lymphocytes at 7 h p.r. These results taken together with 
the readings at times 6, 8 and 9 gives OER = 12.2 =k 0.8. 
The corresponding O E R  for the whole population which 
represents principally the cortisone sensitive fraction, is 
O E R  = 3.8 • 0.8 
These results taken together with Trowells experiments 4 
give some evidence for the existence of characteristic 
lympnocyte subpopulations having an abnormally high 
OER. Since there are similarities between small lympho- 
cytes of lymph-nodes and the cortisone-resistant fraction 
of thymocytes in some membrane structural and func- 

tional parameters, the high OER common for both may 
be related to membrane properties according to partici- 
pation of membrane structures in radiobiological oxygen 
effect as proposed by A1perL Besides the theoretical 
consequences, this s tatement may have clinical implica- 
tions for the radiation therapy approach with modified 
oxygenation. 

7 T. Alper, 2nd. Syrup. Microdosimetry Stresa Euratom EUR 4452 
d-e-f, p. 5 (1970). 
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Summary. Homing pigeons show a 5 % higher brain weight than fantails and strassers. This difference is statistically 
significant and independent of body size. There are no allometric differences in the eye weights. 

Homing ability varies among the several hundred breeds 
of domestic pigeons, and comparing homing pigeons with 
breeds tha t  lack the homing ability should show up 
morphological and physiological differences which may 
be related to homing. We have compared the eye weight/ 
'body size' 1 and the brain weight/ 'body size' relation in 2 
groups of domestic pigeons using the logarithmic form 
of the equation of simple allometry to adjust the samples 
to the same body size: 

I o g y = a i o g x ' + l o g b  

where y is organ weight, x is 'body size' ~ and a and b are 
calculable constants =, K The first group, 'non-homing 
pigeons' (n = 33), consists of 2 breeds which almost lack 
the homing ability: fantails (n = 12) and strassers (n = 
21). The second gronp contains only homing pigeons 
(n = 28) which had proved their homing ability by 
returning to their loft on several occasions after being 
released up to at least 300 miles away. 
Eye weight is correlated with 'body size' in the 'non- 
homing' (r = 0.94) and homing (r = 0.37) pigeons 
(figure 1).  The slope a, for the 'non-homing' breeds is 
0.517 and for the homing breed 0.811. Based on a,m the 
slope 'within' the 2 groups a, log b is -1.269 for the 'non- 
homing' breeds and -1.265 for the homing breed. There 
is no significant difference between these vaiues=, a This 

suggests that  a lack of homing abil i ty in fantails and 
strassers is not associated with poorer vision in these 
breeds and supports the observation that accurate vision 
is not necessary for h o m i n g t  
Brain weight and 'body size' are highly correlated in both 
the 'non-homing' (r = 0.92) and homing (r = 0.54) 
pigeons. There is no statistical difference between the 
slopes of the 'non-homing' (a = 0.412) and homing 
(a = 0.551) breeds and ai~ = 0.418. Based on a~, log b 
is -0.752 for the 'non-homing' pigeons and -0.730 for 
the homing breed; these values are statistically different 
(p < 0.001). Thus, there is an allometric difference 
of 5% in the brain weights between homing and 'non- 
homing'  pigeons. Homing pigeons have relatively larger 
brains. If the allometric difference is calculated using 
body weight rather than 'body size' i t  is 7.5%. This 
higher value does not reflect the true situation since the 

1 H. Hoerschelmann, Zool. Anz. 186, 163 (1971). 'body size' = 
(length of sternum + length of pelvis) • (width of sternum + 
width of pelvis) • (height of erista sterni + length of eoracoid). 
The unit is ml. 

2 U. Rempe, Zool. Anz. 169, 93 (1962). 
3 H. Murbach, Dissertation, UniversiHit Kid 1976. 
4 K. Sehmidt-Koenig, in: Migration and Homing in Animals. 
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Fig, 1. Relationship between log eye weight and log 'body size' ill 
3 breeds of pigeons. �9 Fantails; ii, homing pigeons; O, strassers. 
The ellipse of distribution for the homing pigeons is indicated by a 
solide line. Since the slope of the major axis of each ellipse is not 
significantly different from ai,, ain has been used for the-2 axes. 
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Fig. 2. Relationship between log brain weight and log 'body size' in 
3 breeds of pigeons. Symbols as in figure 1. Again we have used a~ 
for the slope of the 2 axes. The axis for the homing pigeons indicates 
a body size independent increase in brain weight of 5 % in comparison 
with 'non-homing' pigeons. 


