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Fig, 2. Participation quantitative de la fl-gly- 
coprot6ine de la rate, du poumon et de la 
tumeur au d6veloppement de la tumeur de 
Walker. 

D a n s  le cas  de la  t u m e u r  au  2-AAF,  p a r  exemple ,  
c o m m e  l ' i l lus t re  la F igure  113, la  c o n c e n t r a t i o n  en  fl- 
g lycopro t6 ine  n ' e s t  a u g m e n t 6 e  que  d a n s  le p o u m o n  e t  
s e u l e m e n t  ~ la p h a s e  t e r m i n a l e  du  d 6 v e l o p p e m e n t  de 
ce t t e  t u m e u r .  

D a n s  la greffe de la t u m e u r  Walke r ,  p a r  ail leurs,  il 
semble  y avo i r  u n  cycle de f l u c t u a t i o n  de la c o n c e n t r a t i o n  
de  c e t t e  p ro t6 ine  d a n s  la r a t e  e t  le p o u m o n ,  carac t6r i s6  
p a r  u n  m a x i m u m  d ' a u g m e n t a t i o n  de  c o n c e n t r a t i o n  d a n s  
ces o rganes  au  7e jour ,  a lors  que,  d a n s  la t u m e u r  mSme,  
l ' a u g m e n t a t i o n  r e l a t i ve  de  ce t t e  p ro t6 ine  es t  p rogress ive  
t o u t  au  cours  du  d 6 v e l o p p e m e n t  de  ce t t e  greffe (F igure  2). 

Discussion. I1 semble  done  y avo i r  une  corr61ation 
e n t r e  la c o n c e n t r a t i o n  t i ssu la i re  en  ce t t e  p ro t6 ine  et  le 
degr6 d ' a c t i v i t 6  du  sys t~me  r6t iculo-endoth61ial .  P a r  
exemple ,  on  ne  r e t r o u v e  ce t t e  p ro t6 ine  q u ' e n  t r ace  e t  
d a n s  la mo611e seu lement ,  chez le r a t  e x e m p t  de ge rme ;  
o n  sa l t  que  chez  ces a n i m a u x ,  la  p o p u l a t i o n  cel lulaire  
d u  sys t6me  r6 t i cu lo -endo th6 t i a l  es t  b e a u c o u p  mo ins  
i m p o r t a n t e .  

I1 se ra i t  aussi  in t6 ressan t ,  ~ t a n t  donn6  le r61e de pa r -  
t i c i p a t i o n  de  ce t t e  p ro t6 ine  au  m 6 c a n i s m e  de  d6fense  2, 
d ' 6 t a b l i r  u n  l ien e n t r e  la diff6rence de c o n c e n t r a t i o n  
t i ssu la i re  en t r e  le ma le  et  la femelle et  la di f f6rence de 
r6s i s t ance  e n t r e  les 2 sexes, vis-X-vis l ' agress ion  7. 

L a  p a r t i c i p a t i o n  q u a n t i t a t i v e  de  ce t t e  p ro t6 ine  X la  
carcinog6n6se semble  va r i e r  s u i v a n t  la n a t u r e  de la 
t u m e u r  i n d u i t e ;  c e t t e  v a r i a t i o n  signifie peu t -S t re  qu ' i l  
ex is te  u n  r a p p o r t  d i r ec t  e n t r e  le degr6 d ' ag res s ion  p r o d u i t  
p a r  c h a q u e  t y p e  de  t u m e u r  e t  l ' i m p o r t a n c e  de  la r6ponse  
du  sys t6me  r6t iculo-endoth61ial .  Si ce t t e  h y p o t h 6 s e  
s ' a v 6 r a i t  exac te ,  il se ra i t  a lors  poss ible  de m e s u r e r  
t r a v e r s  c e t t e  p ro t6 ine  l ' i n t ens i t 6  de  p e r t u r b a t i o n  m 6 t a -  
bo l ique  d ' u n  a n i m a l  p a r  des a g e n t s  p h y s i q u e s  e t  chi-  
miques  vari6s.  

Summary. W e  show b y  q u a n t i t a t i v e  r ad ia l  d i f fus ion 
in agarose  t h a t  a f l -g lycoprote in  of t u m o r a l  or ig in  p r e s e n t  
in t h e  lungs,  spleen,  bone  m a r r o w  a n d  t u m o r s  is p r e s e n t  
in  v a r i a b l e  c o n c e n t r a t i o n s  acco rd ing  to  t h e  sex, env i ron -  
m e n t  a n d  cycle of e x p e r i m e n t a l  t u m o r  d e v e l o p m e n t .  
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Centre de Biomddecine et Ddpartement de Biochimie, 
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T h y m u s  a n d  A d o p t i v e  T r a n s f e r  o f  A n t i b o d y  F o r m a t i o n  

A d o p t i v e  t r a n s f e r  1 of a n t i b o d y  p r o d u c t i o n  in p o u l t r y  
ha s  been  ach i eved  b y  spleen cells f r om i m m u n e  donor s  ~-4 
T h e  p r e s e n t  e x p e r i m e n t  was  p r i nc i pa l l y  des igned  to  t e s t  
t h e  c a p a c i t y  of t h e  t h y m u s  a n d  b u r s a  of F a b r i c i u s  to  
t r a n s f e r  a n t i b o d y  f o r m a t i o n  in ch i cken  e m b r y o s  a n d  
y o u n g  chickens ,  

A d u l t  f emale  New H a m p s h i r e  ch i ckens  h y p e r i m m u -  
n ized  b y  i.v. i n j ec t ions  of h u m a n  O e r y t h r o c y t e s  were  
used  as donors .  O n  t he  d a y  of sacrif ice t h e y  showed  
10-12 t i t e r s  (log2) of a n t i - O  agg lu t in ins .  T h e  t h y m u s ,  
bursa ,  sp leen a n d  musc le  were  r e m o v e d  asept ica l ly ,  cu t  
in to  pieces v a r y i n g  in size f rom 2 × 3 to  2 x 4 ram,  a n d  
w a s h e d  in a k a n a m y c i n  so lu t ion  (100 mg/100  m l  of H a n k s  
solut ion) .  1 piece of t i s sue  was  t h e n  p laced  on  t h e  chor io-  
a l l an to ic  m e m b r a n e  5 of 12-day-old  N ew  H a m p s h i r e  
embryos .  A n  a d d i t i o n a l  g roup  of e m b r y o s  was  g r a f t ed  
w i t h  ' dead  t h y m u s '  f r om i m m u n i z e d  ch ickens ;  t h e  t h y m u s  
cells were ki l led b y  r e p e a t e d  f reezings  a n d  t h a w i n g s  of t he  

t issue.  A n u m b e r  of g ra f t ed  e m b r y o s  were sacr i f iced on  t he  
s ix t een th ,  e i g h t e e n t h  a n d  t w e n t i e t h  d a y  of i n c u b a t i o n .  
Y o u n g  ch i ckens  h a t c h e d  f rom g ra f t ed  eggs were  b led  b y  
ca rd iac  p u n c t u r e  on  t he  first ,  s e v e n t h  a n d  f o u r t e e n t h  day.  
Chickens  r ea red  f rom s h a m - g r a f t e d  eggs, a n d  ch i ckens  
g r a f t ed  in  ovo  w i t h  t h e  t h y m u s ,  bur sa ,  spleen,  musc le  a n d  
' dead  t h y m u s '  f r om a d u l t  n o n - i m m u n i z e d  ch i ckens  se rved  
as controls .  B i rd s  of all  g roups  (Table) were  sacr i f iced 
w h e n  15 days  old or earl ier ,  a n d  t h e  t h y m u s ,  bursa ,  

1 R. E. BILLINGHAM, L. BRENT and P. B. MEDAWAR, Proc. R. Soc., 
Ser. B., 143, 58 (1954). 

2 T. N. MITCHISON, Folia Biol. Praha 3, 72 (1957). 
a Z. TRNKA, Nature 181, 55 (1958). 
4 L. R. SIBAL and V. H. OLSON, Proc. Soc. exp. Biol. Med. 97, 575 

(1958). 
s D. L. BALLANTYNE, Transplantn Bull. 6, 110 (1959). 
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spleen,  caecal  tons i l  a n d  severa l  p a r t s  of t he  i n t e s t i ne  
were f ixed in Ca rnoy  a n d  processed  for h is to logy.  A 
m i c r o - a g g l u t i n a t i o n  t e c h n i q u e  us ing  7 × 45 m m  tubes ,  
0.025 ml  of a 1% suspens ion  of h u m a n  O red b lood  cells 
a n d  equa l  v o l u m e  of ser ia l  s e r u m  d i lu t ions  was used. The  
p e a k  h e m a g g l u t i n i n  t i t e r  was  d e t e r m i n e d  b y  microscopic  
e x a m i n a t i o n  of e ach  t u b e  c o n t e n t  fo l lowing a 2-h incu-  
b a t i o n  a t  r o o m  t e m p e r a t u r e .  

Since p r ev ious  t e s t i n g  of e m b r y o n i c  se ra  h a s  s h o w n  
t h a t  t h e  a c t u a l  e l a b o r a t i o n  of a n t i b o d y  b y  t r a n s f e r r e d  
cells s t a r t s  in  a v e r y  sma l l  n u m b e r  of e m b r y o s  a t  t h e  en d  
of i n c u b a t i o n ,  i.e. 7 -9  d a y s  a f t e r  g ra f t ing ,  on ly  t h e  r e su l t s  
r e l a t ed  to  t h e  first ,  s e v e n t h  a n d  f o u r t e e n t h  d a y  of pos t -  
e m b r y o n i c  l ife a re  g iven  in  t h e  Table .  These  r e su l t s  
c lear ly  d e m o n s t r a t e  t h a t  t h e  t h y m u s  a n d  spleen are  
c a p a b l e  of t r a n s f e r r i n g  specific a n t i b o d y  s y n t h e s i s  w h e n  
i m p l a n t e d  on  t he  chor ioa l l an to ic  m e m b r a n e  of ch i cken  
embryos ,  t he  spleen be ing  more  ef fec t ive  t h a n  t he  t h y m u s .  
On  t h e  o t h e r  h a n d ,  t h e  t r a n s f e r  of a n t i b o d y  p r o d u c t i o n  
c a n n o t  be  accompl i shed  e i t h e r  b y  t h e  bursa ,  musc le  a n d  
dead  t h y m u s  f rom i m m u n e  donors ,  or b y  t he  t h y m u s ,  
spleen,  bursa ,  musc le  a n d  dead  t h y m u s  f rom non -  
i m m u n i z e d  birds .  T h e  fa i lure  of b u r s a l  g r a f t  f rom i m m u n e  
donor s  to  confer  a d o p t i v e  i m m u n i t y  gives f u r t h e r  s u p p o r t  
to  t h e  v iew t h a t  t h e  bu r sa l  cells are  n o t  d i r ec t ly  engaged  
in t he  p r o d u c t i o n  of a n t i b o d y  "-*. 

His to log ica l  e x a m i n a t i o n  revea led  t he  p resence  of 
p y r o n i n e - p o s i t i v e  cells a n d  t h e  f o r m a t i o n  of ge rmina l  
cen t r e s  in  t he  spleen,  caecal  tons i l  a n d  g u t  of ch ickens  
r ea red  f rom eggs g r a f t ed  w i t h  i m m u n e  sp leen  a n d  t h y m u s  
(Figure) .  These  a reas  of p l a smace l l u l a r  e l e m e n t s  sugges t  
t h a t  a n t i b o d y - p r o d u c i n g  cells ar ise  in  large p a r t  f rom t h e  
graf t ,  s ince  s imi la r  aggrega te s  of cells were  no t  o b s e r v e d  
in  ch i ckens  h a t c h e d  f rom eggs w h i c h  were  i m p l a n t e d  w i t h  
musc le  a n d  d e a d  t h y m u s  f rom i m m u n i z e d ,  a n d  w i t h  
l y m p h o i d  a n d  n o n - l y m p h o i d  t i ssues  f rom u n c h a l l e n g e d  
donors .  As we r e p o r t e d  earl ier ,  in  e m b r y o s  g r a f t ed  w i t h  
t h y m u s ,  t h e  spleen s inuses  a re  filled w i t h  m o n o n u c l e a r  
cells, m a n y  h a v i n g  typ ica l  m o r p h o l o g y  of t h y m i c  Iympho -  
c y t e s L  Accordingly ,  t h e  cells of t h e  t h y m u s  graf t ,  as well  
as  those  of t h e  spleen graf t ,  e n t e r  t h e  c i r cu la t ion  of t h e  
r ec ip i en t  e m b r y o  a n d  m o s t  p r o b a b l y  colonize va r ious  
l y m p h o i d  a n d  n o n - l y m p h o i d  organs•  

Anti-O hemagglutinins in chickens hatched from eggs grafted with 
spleen, thymus, dead thymus, bursa and muscle from chickens 
hyperimmunized with human O red blood cells 

Group Mean peak antibody titer (log2} 

Age of chickens hatched from grafted eggs (days) 

1 7 14 

Sham-grafted in ovo 
0 (0It8) 0 (0/17) 0 (0[15) 

Grafted in ovo with 
Spleen 0•7 (4116) 12 3.6 (12112) 11 5.8 (11[11) 9 
Thymus 0 (0118) 16 2.8 (14]16) 7,1 5.3 (10[I0) 13 
Dead thymus 0 (0114) 12 0 (0[10) 11 0 (0/10) t0  
Bursa 0.I (2f18) 15 0.1 (2/I7) 12 0 (0/12) 10 
Muscle 0 (0/17) 17 0 (0115) 16 0 (0113) 14 

In parentheses: nominator, No. of chickens with heinagglutinins; 
denominator, No. of chickens in group. Nunlbers in italics represent 
No. of chickens grafted in ovo with spleen, thymus, dead thymus, 
bursa and muscle from adult chickens not immunized with hmnan 
0 erythrocytes. None of these birds demonstrated anti-0 agglutinins. 

T h e  s imples t  i n t e r p r e t a t i o n  of these  resu l t s  is t h a t  t h e  
t h y m u s  a n d  spleen cells f rom h y p e r i m m u n i z e d  b i rd s  m a y  
deve lop  in to  a n t i b o d y - f o r m i n g  cells in an  al logeneic  en- 
v i r o n m e n t  wh ich  is i m m u n o l o g i c a l l y  poor ly  reac t ive .  Be- 
cause  of t h e i r  p rev ious  exper i ence  w i th  an t igen ,  a n u m b e r  
of t h e  t h y m u s  a n d  spleen cells shou ld  be  cons idered  as 
car r ie rs  of immuno log i ca l  memo ry .  A l t h o u g h  i t  was s t a t e d  
t h a t  t h e  m e m o r y  cells are  ' f ixed '  in t h e  l y m p h o i d  o r g a n s  ~0 
n e v e r t h e l e s s  t h e y  m i g r a t e  o u t w a r d  f rom solid t h y n m s  a n d  
spleen g ra f t s  in o rde r  to  r e a c h  t h e  l y m p h o i d  p o i n t s  of t h e  
i mmu n o l o g i ca l l y  i nexpe r i enced  rec ip ien t .  A p p a r e n t l y ,  

~ z ? i : ?  : 

"'t~ tl 

N 

Top, groups of pyronin-positive cells in the spleen of a 7-day-old 
chicken grafted in ovo with the thymus from inmmnized donor; 
bottom, pyronin-positive cells in the colon of a 7-day-old chicken 
grafted in ovo with inunune spleen (methyl-green-pyronin). 

6 13. O. JANKOVIC and K. ~IITROVI(', Folia Biol., Praha 13, 4£6 
(1967). 

7 1~° B. DENT and R, A. GOOD, Nature 207, 491 (1965). 
s l:I. GLICK and S. WtIATLEV, Poult. Sci. 46, 1587 (1967). 
9 B. D. JANXOVId and K. ISAKOVV2, Nature 211, 93 (1966). 

10 D. D. MCGREGOR and J. L, GOWANS, J. exp. Med. 117, 303 (1963). 
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t he se  cells su rv ive  for  a t  l eas t  23 d a y s  ( f rom t h e  t w e l f t h  
d a y  of i n c u b a t i o n  to  t h e  f o u r t e e n t h  d a y  of p o s t e m b r y o n i c  
life). T h e  p r e s e n t  r e p o r t  does  n o t  offer  ev idence  for  t h e  
a c t i v i t y  of t h e  r ec ip i en t ' s  o w n  l y m p h o i d  cells in  t h e  
e l a b o r a t i o n  of an t i -O  agglu t in ins .  

I t  is qu i t e  possible  t h a t  t h e  t h y m u s  cells are  p o t e n t i a l l y  
c apab l e  of p r o d u c i n g  an t ibod ies ,  a n d  t he  resu l t s  p r e s e n t e d  
here  s u p p o r t  t he  idea t h a t  t h i s  o r g a n  in te r fe res  d i r ec t ly  
w i t h  i m m u n e  reac t ions .  Ea r l i e r  s tud ies  f r o m  t h i s  l abo ra -  
t o r y  d e m o n s t r a t e d  t h a t  t h e  ch i cken  t h y m u s  p a r t i c i p a t e s  
in  t he  d e v e l o p m e n t  of e x p e r i m e n t a l  al lergic t h y r o i d i t i s  
a n d  p a r a t h y r o i d i t i s  1i, c o n t a i n s  p l a s m a  cells a n d  g e r m i n a l  
cen t r e s  x2, i nduced  a s t a t e  of i m m u n o l o g i c a l  t o l e r ance  to  
sk in  h o m o g r a f t  ~,13, a n d  shows  specif ical ly  f luoresc ing  
a n t i b o d y - p r o d u c i n g  cells fol lowing h y p e r i m m u n i z a t i o n  
w i t h  a so luble  a n t i g e n  s. W'e a lso desc r ibed  t h e  ab i l i t y  of  
t h e  t h y m u s  t o  i n d u c e  a g r a f t - v e r s u s - h o s t  r e a c t i o n  w h e n  
i m p l a n t e d  on  t h e  e c t o d e r m a l  l aye r  of  t h e  chor ioa l l an to ic  
m e m b r a n e  of 12-day-old  e m b r y o s  g,13, a f i nd ing  w h i c h  was  
r ecen t l y  c o n f i r m e d  b y  G o o d  a n d  his  assoc ia tes  I4. These  
facts ,  in  c o n j u n c t i o n  w i t h  t he  p r e s e n t  f indings ,  m a y  
p rov ide  a solid bas i s  for  t h e  bel ief  t h a t  t h e  t h y m u s  cells 
are  d i r ec t l y  i n v o l v e d  in t h e  r ea l i za t ion  of i m m u n e  
responses .  I t  seems r e a s o n a b l e  to  a s sume  t h a t  t h e  t h y m u s  
p l ays  a t  l eas t  a n  aux i l i a ry  a n t i b o d y - s y n t h e s i z i n g  role 
wh ich  m a y  b e c o m e  more  p r o n o u n c e d  u n d e r  c e r t a i n  
e x p e r i m e n t a l  c i r c u m s t a n c e s  15. 

Zusammen[assung. Bei  T h y m u s -  u n d  M i l z i m p l a n t a t i o n  
au f  die c h o r i o a l a n t o i d e  M e m b r a n  v o n  K / i c k e n e m b r y o n e n ,  
die m i t  h u m a n e n  O - E r y t h r o z y t e n  i m m u n i s i e r t  wurden ,  
wi rd  O-H~imagglu t in in  erzeugt .  Die B u r s a  i s t  n i c h t  in  
de r  Lage,  a d o p t i v e  A n t i k 6 r p e r  zu b i lden .  

B.  D. JANKOVId a n d  K.  ISAKOVld 
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The Adaptive Significance of Blood Potassium and Hemoglobin Types in Sheep 

EVANS 1 classified sheep  i n to  2 t ypes  on  t h e  bas is  of t he  
c o n c e n t r a t i o n  of p o t a s s i u m  in whole  b lood  ; t h e  t y p e  w h i c h  
h a d  a c o n c e n t r a t i o n  of p o t a s s i u m  of a p p r o x i m a t e l y  35m- 
equ iv] l  b lood  was d e s i g n a t e d  H K  a n d  t h e  o t h e r  t y p e  w h i c h  
h a d  a r e l a t ive ly  low c o n c e n t r a t i o n  of p o t a s s i u m  (approxi -  
m a t e l y  13m-equiv/1 b lood)  was  d e s i g n a t e d  LK.  Sheep  
h a v e  also been  classif ied in to  3 types ,  n a m e l y  A, B a n d  AB,  
b a s e d  on  t h e  e l ec t rophore t i c  mobi l i t i e s  of t h e i r  h e m o -  
g lob ins  ~,3. B o t h  t he se  c h a r a c t e r s  a re  i n h e r i t e d  as s imple  
m e n d e l i a n  alleles 3,4. An  assoc ia t ion  b e t w e e n  h e m o g l o b i n  A 
( H b  A) a n d  H K  t y p e  h a s  b e e n  sugges t ed  6. I n  s o u t h e r n  
B r i t a i n  t h e  H b  B gene  is more  c o m m o n  in  l owland  b r e e d s  
whe rea s  t h e  H b  A gene  p r e d o m i n a t e s  in  m o u n t a i n  a n d  
hi l l  breeds .  H e m o g l o b i n  A h a s  b e e n  f o u n d  to  be  more  
c o m m o n  in n o r t h e r n  E u r o p e  a n d  n o r t h e r n  B r i t a i n  a n d  
r e l a t i ve ly  u n c o m m o n  in N o r t h  Africa,  t h e  Middle  E a s t  
a n d  in I n d i a  e. 

T h e r e  a re  a few r epo r t s  dea l ing  w i t h  p o t a s s i u m  types  
a n d  t h e i r  a ssoc ia t ion  w i t h  some phys io log ica l  c h a r a c t e r s  
in  I n d i a n  sheep  v-n .  GHOSH, EYAL a n d  EVANS 1~ h a v e  
s t ud i ed  b o t h  h e m o g l o b i n  t y p e s  a n d  p o t a s s i u m  t y p e s  in  
some  ind igenous  b reeds  of R a j a s t h a n .  T h e  r e p o r t  b y  t he se  
workers  a p p e a r s  to  be  t h e  on ly  one  in t h e  l i t e r a t u r e  dea l ing  
w i t h  b o t h  these  phys io logica l  c h a r a c t e r s  - w h i c h  a re  
t h o u g h t  to  h a v e  a n  a d a p t i v e  s igni f icance  s - in  I n d i a n  
sheep.  T h e  p r e s e n t  s t u d y  was  u n d e r t a k e n  to  d e t e r m i n e  
(1) t h e  gene  f requenc ies  for  h e m o g l o b i n  a n d  p o t a s s i u m  
t y p e s  in  2 b reeds  of I n d i a n  sheep  (B ikane r i  a n d  Mandia )  
a n d  in c rossb red  sheep  (CorriedMe × Bikaner i )  a n d  (2) to  
d i scover  w h e t h e r  t h e r e  was  a n y  assoc ia t ion  b e t w e e n  
h e m o g l o b i n  t y p e s  a n d  e i t h e r  of t h e  p o t a s s i u m  types .  

A d u l t  B i k a n e r i  (52), M a n d i a  (30) a n d  Crossbred  (34) 
ewes were  used  ( n u m b e r s  i nd i ca t e  size of r e spec t ive  flocks). 
T h e y  were m a i n t a i n e d  a t  M a t h u r a  wh ich  is s i t u a t e d  close 

to  t he  a r id  s t a t e  of R a j a s t h a n  in Ind ia .  P o t a s s i u m  con-  
c e n t r a t i o n  in t h e  b lood  was d e t e r m i n e d  us ing  a B e c k m a n  
s p e c t r o p h o t o m e t e r ,  a n d  h e m o g l o b i n  t y p e  b y  p a p e r  elec- 
t r ophore s i s  in  a Car l  Zeiss J e n a  a p p a r a t u s .  

I t  is e v i d e n t  f rom t h e  T a b l e  t h a t  a l t h o u g h  t he  3 b reeds  
u n d e r  i n v e s t i g a t i o n  d i f fered  in  t h e  gene f requenc ies  for  
h e m o g l o b i n  a n d  p o t a s s i u m  types ,  the  H b  B a n d  H K  genes  
p r e d o m i n a t e d  in al l  t h e  3 breeds .  T h e  M a n d i a  b r e e d  h a d  
t h e  h ighes t  gene  f r e q u e n c y  for  H b  B a n d  H K .  Regress ion  
ana lys i s  u s ing  a n  I B M  1620 c o m p u t e r  showed  no  signifi-  
c a n t  co r r e l a t i on  b e t w e e n  gene  f requenc ies  for  H b  B a n d  
H K  (da t a  used  were  f r o m  t h e  p r e s e n t  w o r k  a n d  t h a t  of 
GHOSH e t  al.:*). However ,  i t  is seen  f rom t h e  T a b l e  t h a t  
in  al l  3 flocks,  t h e  f requenc ies  for t h e  H b  B a n d  H I (  genes  
were b o t h  q u i t e  h igh .  These  f ind ings  a re  c o n t r a r y  to  t h o s e  
of EVANS e t  al. s who  found  t h a t  t h e r e  was  a co r re l a t ion  
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