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be  n o t i c e d  in T a b l e  2 t h a t  as  tong  as t h e  lem gene  is 
p r e s e n t  in  h o m o z y g o u s ,  t h e  e n z y m e  a c t i v i t y  is v e r y  low. 
H o w e v e r ,  t h e  l ack  of  x a n t h o p t e r i n - B  does  n o t  neces-  
s a r i l y  i n d i c a t e  t h e  p r e s e n c e  of t h e  e n z y m e ,  s ince,  for  
i n s t a n c e ,  in  t h e  m u t a n t s  " S t r i p e d "  m a r k i n g  (ps) a n d  
" o d - t r a n s l u c e n t "  (od), t he se  genes  h a v e  a lso  a n  e f fec t  of 
s u p p r e s s i n g  t h e  a c c u m u l a t i o n  of x a n t h o p t e r i n - B  1. 

H. ARUGA, S. KAWASE, a n d  
M. AKINO 

Sericultural Laboratory, Faculty o/Agriculture, Tohyo 
University and Department o/ Biology, Faculty o/ Science, 
Tokyo Metropolitan University, Tokyo, Japan, January 
23, 195& 

Rdsumd 

N o u s  a v o n s  d 6 m o n t r 6  q u a l i t a t i v e m e n t  chez  Ie 
Bombyx mort, l ' e x i s t e n c e  d ' u n  f e r m e n t  q u i  a t t a q u e  Ia 
x a n t h o p t 6 r i n e - B ,  une  s u b s t a n c e  f l uo r e s cen t e  du  t y p e  
p t & i r i i q u e  qu i  se t r o u v e  d a n s  les i n t d g u m e n t s  des  l a r v e s  
de race  j a u n e  ,,lemon,,, et se t r a n s f o r m e  en  u n e  subs -  
t a n c e  n o n - f l u o r e s c e n t e .  Le  f e r m e n t  se t r o u v e  d a n s  les 
4 p i d e r m e s ,  t i s s u s  a d i p e u x  des  l a rves  e t  d a n s  les ceufs e t  
cocons  des Bombyx de t y p e  n o r m a l .  Chez les m u t a n t s  
de la  race  j a u n e ,  l ' a c t i v i t 6  d u  f e r m e n t  e s t  fa ib le  ou nu l l e  
d a n s  b i e n  des  t i ssus .  C e p e n d a n t  on  ne  p e u t  pa s  nCcessai re-  
m e n t  d i re  que  la  p r 6 s e n c e  de  ce f e r m e n t  c o n d u i t  ~ l ' a b s e n c e  
de  la  x a n t h o p t 6 r i n e - B ,  p a r c e  que  l ' a c c u m u l a t i o n  de  
x a n t h o p t 6 r i n e - B  e s t  s u p p r i m 6 e  p a r  l ' a c t i o n  & a u t r e s  
g6nes  ehez  les m u t a n t s  , S t r i p e d  m a r k i n g , ,  (p") ou  
, o d - t r a n s l u c e n t , ,  (od). D a n s  ces de rn i e r s  l ' a c t i v i t 6  d u  
f e r m e n t  e s t  en  ef fe t  t r6s  faible.  

x H. ARUGA, N. YOSHITAKE, and S. ISItIKAWA, J. Sericult. Sci. 
Japan 20, 399 (1951). 

Concerning the Biogenesis of Lysergic Acid 
R c c e n t l y  VAN TA~I]~LEN ~ ha~ p r o p o s e d  a b i o g e n e t i c  

r o u t e  to  lyse rg ic  ac id  (VI, R = CHa) h a v i n g  i t s  o r ig in  in  
t h e  c o u p l i n g  of a d i h y d r o n i c o t i n i c  ac id  (or d e r i v a t i v e )  
w i t h  a q u i n o n e  i m i n e  d e r i v e d  f r o m  5 - h y d r o x y t r y p t o -  
p h a n .  

t E. E. VA~ TA.~ELZN~ Expcr. 9, 457 (1953). 

T h e  p r e s e n t  w r i t e r  w o u l d  l ike  t o  sugges t  t h e  r e l a t i ve ly  
s i m p l e  a n d  d i r e c t  b i o g e n e t i c  p a t h w a y  to  lyse rg ic  acid 
i n v o l v i n g  t h e  c o n d e n s a t i o n  of t r y p t o p h a n  (I) w i t h  ci t r ic  
ac id  ( I I I ) .  

T h e  t r a n s f o r m a t i o n  of I V  --~ V b y  d e h y d r a t i o n  w i th  
a c c o m p a n y i n g  loss of c a r b o n  d i o x i d e  is b a s e d  on 
e x t e n s i v e  p r e c e d e n t ,  e.g., t h e  c o n v e r s i o n  of c i t r i c  to 
i t a c o n i c  ac id  ~ a n d  t h e  f o r m a t i o n  of d e s m e t h y l a x e r o -  
p h t h e n e  in  t h e  s y n t h e s i s  of v i t a m i n  A ac id  2. 

N. L. WENDLER 

Merck & Co., Inc., Rahway, N.J., February t3, 7954. 

Zusammen/assung 

E i n  b i o g e n e t i s c h e r  XVeg z u r  Lysergs~ture,  b e s t e h e n d  in 
d e r  K o n d e n s a t i o n  yon  T r y p t o p h a n  m i t  Zi t ronens~iure ,  
w i rd  v o r g e s c h l a g e n .  

1 R. ANSEHOTZ, Bet, dtsch, chem. Ges. 13, 154~' (1880). 
2 N. L. WENDLER, H. L. SLATES, i .  R. TRENNER and M. TISHLER, 

J. Amer. chem. Soc. 73, 719 (1951). 

Oestrus Activity in Fat-Tailed Sheep During the 
Longest Days 

T h e  i m p o r t a n c e  of  d a y - l e n g t h  as a c o n t r o l l i n g  en- 
v i r o n m e n t a l  f a c t o r  h a s  b e e n  s h o w n  in p o u l t r y  1, old- 
wor ld  b i rd s  2, a n d  in a v a r i e t y  of m a m m a l s .  F a r m  
a n i m a l s  cou ld  be  c lass i f ied  in t h i s  r e s p e c t  i n t o  t h r e e  
classes,  t hose  w h i c h  are  s h o r t - d a y  b reeder s ,  s u c h  as 
sheep  a a n d  goatsd;  t h o s e  w h i c h  a re  l o n g - d a y  breeders ,  
s u c h  as  p o u l t r y ,  i n c l u d i n g  p h e a s a n t s S ;  a n d  t h o s e  w h i c h  
are n o t  p a r t i c u l a r l y  r e s p o n s i v e  to  d a y l i g h t  e n v i r o n m e n t ,  
s u c h  as  r a b b i t s .  T h e  c o n v e n t i o n a l  v i e w  of p h o t o r e c e p t i o n  
is t h a t  l i g h t  r ece ived  b y  t h e  eye  s t a r t s  a n  u n k n o w n  

1 E. O. Whetham, J. Agric. Sci. 28, 383 (1933). 
2 j .  R. BAKER, Tabul, Biol. Berl. 15, 333 (1938). 
a E. S. E. HAFEZ, J. Agric. Sci. 42, 189 (1951~). 
a T. H. BISON~IETTE, Physiol. Zool. I G 379 (19,il). 
5 T. H. BISSONNETTE and A. G. CZECH, J. Wildlife Management 

5, 383 (1941). 
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Table/.-Breeds of sheep showing oestrus during the longest days (June in N. hemisphere and December in S. hemisphere). 

Breed Locality Latitude Authority 

Bikaneri 
Blackhead Persian 
Blackhead Persian 
Fine woolled. 
Indian (grade) 
Karakul 
Mandya. 
Merino 
Merino 
Merino 
Persian Blackface 
Ronderib 

Punjab,  India 
South Alrica 
Trinidad 
Madras, India 
Los Banos, Philippines 
Turkestan, U.S.S.R. 
Maysore, South India 
McMaster Field, Australia 
Kenya, Africa 
Cape Karoo, South Africa 
British Guiana, South America 
Ermelo, South Africa 

30 ° N. 
20-35 ° S. 
I i  ° N. 
I1 ° N. 
5-18 ° N. 

40 ° N. 
12 ° N. 
34 ° S. 
Equator  
25-35 ° S. 

5 ° N. 
26 ° S. 

SMITH and HUSSEIN 1 
I~ABUSCAGNE 2 
~VIETURER 3 
KHOT and RAMCHANDRAN l 
VILLEGAS 5 
FROLICH 6 
RAO ~ 
KELLEY and SHAW 8 
ANDERSON 9 
QUINLAN a n d  ~IARE 10 
I{ADGIEN 11 
Roux  12 

1 L.W. SMITH, M. HUSSEIN, Agric. Live-Stk. India 8, 1~6 (1935)• 
2 F. J. LABUSCAGNE, Frog. S. Africa 23, 77 (1948). 
a D. METORER, Personal c.ommunication (1953), 
a S. S. KHOT and K. N. RAMCHANDRAN, Indian Frog. 9, 63 (1948). 
5 V. VILLEGAS, Philippine Agrie. 17, 477 (1928). 

G. FROLICH, Das Karakulscha[ und seine Zucht (Munich, 1931}. 
7 M. V. K. RAO, Indian Vet. J. el, 414 (1945). 

o R. B. KELLEY and H. E. B. SHAW, Bull. Coun. Sci. Industr. 
Res. Aust. No. 166 (1943). 

a j .  ANDERSON, Personal communication (195~). 
10 j.  QUmLAN and G. MARE', 1# h Rep. Dir. Vet. Ser. Anita. Ind. 

S. Air. 1931, 663. 
n G. KAD~mN, Dtsch. landw, Tierz. aS, 393 (1934). 
12 L. L. Roux, Onderstepoort J. Vet. Sci. 6, 465 (1936). 

sequence  of e v e n t s  t e r m i n a t i n g  in t h e  s t i m u l a t i o n  of t h e  
a d e n o h y p o p h y s i s  w h i c h  in t u r n  r egu la t e s  t h e  r e p r o d u c -  
t ive  p h e n o m e n a .  HARRIS 1 has  sugges t ed  t h a t  o n e l i n k  
in t he  cha in  of e v e n t s  b e t w e e n  t h e  l igh t  s t imu lus  a n d  
gonada l  re~/ction m a y  be  a f f ec t ed  b y  t h e  h y p o p h y s e a l  
p o r t a l  vessels ,  a n d  t h a t  t h e  ne rvous  s y s t e m  regu la t e s  t h e  
a c t i v i t y  of t h e  a d e n o h y p o p h y s i s  by  m e a n s  of a h u m o r a l  
re lay  t h r o u g h  these  vessels .  

The  l e n g t h  of t he  sexua l  (breeding)  season  is r e l a t ed  
to  t h e  geograph ica l  origin ( la t i tude  a n d  a l t i tude)  of t he  
b reed  (HAFEZ2). In  E n g l a n d ,  t he  s exua l  season  of 
Suffolks is fa i r ly  even ly  spaced  a b o u t  t he  s h o r t e s t  d a y s  
w h e n  t h e  d a y - l e n g t h  is 11.5 h or less (HAI~IMOND Jr.3). 
The  b reeds  w h i c h  m a n i f e s t  oes t rus  t h r o u g h o u t  t h e  year,, 
even  d u r i n g  the  longes t  d a y s  are loca ted  a t  low l a t i t u d  ,eJs 
e x t e n d i n g  f rom 35°N to 35°S (Table I). 

The  p r e s e n t  e x p e r i m e n t  was  an  a t t e m p t  to  i nves t i ga t e  
t he  f r e q u e n c y  of oes t rus  a c t i v i t y  of E g y p t i a n  f a t - t a i l ed  
sheep  du r ing  the  longes t  days  in Cairo (30 ° N). 

Mater ia l s  and  Methods .  One h u n d r e d  and  n ine  E g y p t i a n  
f a t - t a i l ed  ewes (Ossimi a n d  R a h m a n i  breeds)  a n d  s ix 
r a m s  were  ava i lab le  a t  t h e  A n i m a l  Breed ing  Research 
F a r m ,  Cairo, E g y p t .  The  an ima l s  were  j o ined  w i t h  
o c h r e d  a p r o n e d  r a m s  du r ing  May ( longest  d a y s  of  t h e  
year) .  D u r i n g  J u n e  a n d  Ju ly ,  t h e  Ossimi  ewes were  
jo ined  w i t h  och red  fer t i le  r ams .  Oes t rus  a n d  m a t i n g  
were  o b s e r v e d  twice  dai ly .  

Resul t s  and  Discuss ion .  The  ewes  e x p e r i e n c e d  oes t rus  
a f t e r  a p e r i o d  r a n g i n g  f r o m  1 to  79 days .  The  m a x i m u m  
n u m b e r  of ewes  e x h i b i t i n g  oes t rus  was  on t h e  3 ra a n d  
4th week  f rom t h e  d a t e  of  jo in ing  t h e  r a m s  (Table II). 
F r o m  t h e  6 th to  t h e  12m week,  on ly  5% of all  t h e  oes t rus  
ewes c a m e  on  hea t .  T h e r e  was  no s ign i f i can t  d i f fe rence  
b e t w e e n  the  two  b reeds  in t h e  r a t e  of  c o m i n g  in to  
oes t rus .  T h e y  r e q u i r e d  f r o m  one to  t h r e e  services  w i t h  
an ave rage  of 1.2 services• 

Cer ta in  ewes,  a f t e r  s h o w i n g  oes t rus ,  e x p e r i e n c e d  
s i len t  h e a t s  (ovula t ion  w i t h o u t  oes t rus) .  In  6 0 s s i m i  

1 G. W. HARRIS, Physiol. Rev. 28, 139 (1948). 
2 E. S. E. HAFEZ, Nature 167, 777 (1951). 
3 j .  HAMMOtCD Jun., J. Agrie. Sci. 31, 97 (1944)• 

ewes  a n d  8 R h a m a n i  ewes,  one  s i l en t  h e a t  was  r ecorded ,  
t h e  l e n g t h  of t he  o e s t r o u s  cycle  r a n g e d  f rom 26 to  36 
days .  In  one  Oss imi  ewe  and  one  R a h m a n i ,  t w o  suc-  
cess ive  s i l en t  h e a t s  w e r e  r ecorded ,  t h e  cycle  l e n g t h  was  
some  37 days .  14% of  t h e  Oss imi  ewes  a n d  13% of t h e  
R a h m a n i  ewes  were  a n o e s t r o u s  d u r i n g  the  m o n t h s  of 
o b s e r v a t i o n s  (May, June ,  a n d  July)•  

Table/ / . -Sexual performance in fat-tailed ewes during the longest 
days (May to July) in Cairo (30 ° N.). 

Breed 

Total No. of ewes 

On heat on 1 st weak 
On heat on 2nd weak 
On heat on 3 rd weak 
On heat on 4th weak 
On heat  on 5 th weak 
On heat on 6 th weak 
On heat on 7 th weak 
On heat  on 8 th weak 
On heat on 9 th weak 
On heat  on 10 th weak 
On heat  on 11TM weak 
On heat  on 12 m weak 
Anoestrfis for 12 weeks 

O. = Ossimi R. = Rahmani 

Actual % of total 

O, R. o .  I R. 

63 46 100 [ 100 

13 6 21 13 
8 3 13 7 

17 13 27 28 
10 12 16 26 
4 ] 3 7 7 
2 I 1 3 2 
o ! o o o 
0 0 0 o 
0 0 0 0 
0 0 0 0 
0 0 0 1 
0 , 0 0 2 -I 9 6 14 13 

The  t w o  b reeds  of f a t - t a i l ed  sheep  expe r i ence  o e s t r u s  
du r ing  the  l o n g e s t  days .  This  shows  t h a t  t h e y  do n o t  
show a l i m i t e d  b r e e d i n g  season  a t  th is  l a t i t ude .  Th is  
v iew is c o n f i r m e d  b y  the  resu l t s  of MOUNIB 1 w h o  used  
the  R a h m a n i  b reed  (the s a m e  b r e e d  used in th i s  exper i -  
men t )  r ea red  in Alexandr i a .  This  is m a i n l y  due  to  t h e  

I M, MOUNIB, personal communication (1953). 
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sma l l  f l u c t u a t i o n  in d a y - l e n g t h  in th i s  s u b t r o p i c a l  zone.  
However ,  i t  seems  t h a t  t h e r e  is some  so r t  of f l u c t u a t i o n  
in t he  p e r c e n t a g e  of t he  ewes s h o w i n g  o e s t r u s  t h r o u g h o u t  
t he  year .  Such  p h e n o m e n o n  m a y  be  a t t r i b u t e d  to  o t h e r  
e n v i r o n m e n t a l  fac tors ,  such  as  t h e  a t m o s p h e r i c  t e m -  
p e r a t u r e ,  f eed ing  c o n d i t i o n s  a n d  m a n a g e m e n t .  I t  is wel l  
e s t a b l i s h e d  t h a t  oe s t ru s  a c t i v i t y  is c o n t r o l l e d  b y  t h e  
g o n a d o t r o p h i c  h o r m o n e s  s ec r e t ed  b y  t h e  a d e n o h y p o -  
physis .  T h e  p i t u i t a r y  a c t i v i t y  u n d e r g o e s  s easona l  
changes  d u r i n g  t he  b r e e d i n g  season  as s h o w n  b y  h i s to -  
logical  e v i d e n c e  (WARBRITTON a n d  McKENZIE1). 

S i l en t  b e a t  is m a n i f e s t e d  in c e r t a i n  i n d i v i d u a l s  a n d  
no t  in o the r s .  T h e r e  is a poss ib le  c o r r e l a t i o n  b e t w e e n  t h e  
f r e q u e n c y  of s i l en t  h e a t s  a n d  t h e  n u m b e r  of se rv ices  
per  c o n c e p t i o n .  HAFEZ 2 ha s  s h o w n  t h a t  s i l en t  h e a t  
occurs  m o r e  f r e q u e n t l y  in  m o u n t a i n  b r e e d s  t h a n  in 
o t h e r  b r e e d s  a n d  in ewe l a m b s  m o r e  t h a n  in adu l t s .  
PARKES a n d  H.a~x~1oNo 3 h a v e  s u g g e s t e d  t h a t  s i l en t  h e a t  
is a s s o c i a t e d  w i t h  t e m p o r a r y  i n s u f f i c i e n c y  of g o n a d o -  
t r o p h i c  a n d  fo l l icu iar  h o r m o n e s .  I n  ca t t l e ,  t he  lowes t  
i nc idence  of s i l en t  h e a t  is a s s o c i a t e d  w i t h  t h e  excess  of 
s u n s h i n e  a n d  d a y l i g h t  w h i c h  n o r m a l l y  occurs  in M a y  
(HOELZER4) . 

I t  iS t h e r e f o r e  r e c o m m e n d e d  t h a t  cu l l ing  ewes ac- 
c o r d i n g  to  oes t rous  p e r f o r m a n c e  s h o u l d  be ca r r i ed  o u t  
d u r i n g  t h e  l onges t  days ,  t h e  c r i t i ca l  pe r iod  for m a n i f e s t a -  
t ion  of oes t rus .  I t  is c o n c l u d e d  t h a t  f a t - t a i l e d  s h e e p  
e x p e r i e n c e  oe s t ru s  a c t i v i t y  d u r i n g  t he  longes t  d a y s  in t h e  
s u b t r o p i c a l  zone.  A s m a l l  p e r c e n t a g e ,  howeve r ,  r e m a i n s  
a n o e s t r o u s ,  p r o b a b l y  due  to  severe  c l ima t i c  cond i t i ons .  
Meanwhi l e ,  t h e  s eason  of  t h e  oe s t ru s  a c t i v i t y  does  n o t  
necessa r i ly  co inc ide  wiVh t h e  season  of o6genesis ,  t h e  
f o r m e r  b e i n g  s h o r t e r  t h a n  t h e  l a t t e r .  

E. S. E.  HAFEZ 

Faculty o/Agriculture, University o/ Cairo, December 
17, 1953. 

Zusammen/assung 

)kgyp t i sche  Scha fe  ze ig ten  Ze ichen  yon  B r u n s t  wgh-  
r e n d  de r  1Xngsten Tage  des  J a h r e s  (Mai bis  Jul i )  in 
Ka i ro .  E i n  k l e ine r  P r o z e n t s a t z  ze ig te  ke ine  A n z e i c h e n  
y o n  B r u n s t ,  w a h r s c h e i n l i c h  info lge  de r  s c h w i e r i g e n  
k l i m a t i s c h e n  B e d i n g u n g e n .  E i n e  S c h w a n g e r s c h a f t  t r a t  
n a c h  l - 3 m a l i g e m  D e c k e n  ein.  A n d e r e  Ras sen ,  we lche  
B r u n s t e r s c h e i n u n g e n  w~thrend de r  1/ ingsten Tage  in 
v e r s c h i e d e n e n  Te i l en  de r  W e l t  zeigen,  s ind  in Tabe l l e  I 
z u s a m m e n g e f a s s t .  

fo l l icu lar  h m m o r r h a g i c  r eac t i on .  I n f a c t  t h e  f u n c t i o n a l  
r e a c t i v i t y  to  t h e  h o r m o n a l  a c t i o n  of t h e  g o n a d  st i l l  in  
situ a n d  t h a t  of t h e  g o n a d  t r a n s p l a n t e d  in a n t e r i o r  
c h a m b e r ,  d i f fer  w ide ly :  in  t h e  f o r m e r  t h e  r e a c t i o n  was 
e v a l u a t e d  to  be 300 t i m e s  g r e a t e r  t h a n  in t h e  l a t t e r .  

Fig. 1.---Microphotograph of mature ovary of rabbit, in sit**. 

F r o m  m y  i n v e s t i g a t i o n s  i t  a p p e a r s  t h a t  r e a c t i v i t y  is 
a lso v e r y  s l i gh t  w h e n  t o t a l  o v a r i e c t o m y  is p e r f o r m e d  on 
t h e  a n i m a l  before  t h e  g o n a d  is g r a f t e d  in t h e  a n t e r i o r  
c h a m b e r ,  a l t h o u g h  some  a u t h o r s  h a v e  r e p o r t e d  pos i t i ve  
r e su l t s  (ALLEN a n d  PREIST, 1DODLEGCI-~A a n d  DWORZAK; 
GOODMAN; MAY1). 
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in anterior chambre for 20 days. Tim animal received small doses 
of F.S.H. 

T h e  U s e  of F . S . H .  G o n a d o t r o p h i n s  to  O b t a i n  
F u n c t i o n i n g  O v a r i a n  Grafts  in the  A n t e r i o r  

C h a m b e r  of the  Eye  

I t  is wel t  k n o w n  t h a t  t he  t r a n s p l a n t  of f e m a l e  g o n a d s  
on  t h e  iris t i s sue  of  t h e  a n t e r i o r  c h a m b e r  gives  g e n e r a l l y  
pos i t i ve  resul t s .  T h e  a c t i v e  g r o w t h  of t h e  h o m o l o g o u s  
t r a n s p l a n t a t i o n  is o b v i o u s l y  good,  b u t  a u t o l o g o u s  
t r a n s p l a n t a t i o n  is, of course,  b e t t e r .  I n  e v e r y  case  t h e  
graf ts ,  i n v e s t i g a t e d  in a n u m b e r  of f emales  t r e a t e d  w i t h  
p r e g n a n t  w o m a n ' s  u r ine ,  d id  n o t  give e v i d e n c e  of 

I t  is i n t e r e s t i n g  t h a t  a n i m a l s  t r e a t e d  w i t h  smal l  
a m o u n t s  of F. S. H.  g o n a d o - t r o p h i n s  (25 I .U .  da i ly  
a d m i n i s t r e d  i n t r a m u s c u l a r l y ,  in  t h e  f i r s t  8 d a y s  follow- 
ing t h e  o v a r i a n  g r a f t  in  t h e  a n t e r i o r  c h a m b e r )  show a 
h i g h l y  i nc r ea sed  r a t e  of successfu l  t r a n s p l a n t a t i o n s ,  as 
wel l  as a b e t t e r  a c t i v e  g row of g ra f t s .  Now,  f i f t een  days  
a f t e r  t h e  e n d  of t h e  t r e a t m e n t  m e n t i o n e d ,  t h e  func t iona l  
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