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Table I I I  
Antitubereulosis Activity in Guinea Pigs of Vinactane Sulfate at Varying Dose Levels. 

Treatmen~ Started: ~8 th day, post-infection. Duration of Treatment: 60 days. 

Dose Vinactane Administered 

10.0 rag 
5.0 mg 
2.0 mg 

Pretreatment Controls* 
Untreated Controls (88 th day) . . . . .  

Number 
of 

Animals 

11 
15 
12 
5 

13 

Average Gross Involvement Average 
Site of Total 

Spleen Lungs Liver Inoculation Involvement 

10.0 
6.3 

18-8 
26-0 
19-2 

6.4 
10.0 
10.8 
10.0 
20.8 

7.7 
6.7 

18-8 
16.0 
23-5 

3.6 
4.7 
8-3 

10-0 
10-0 

27.7 
27.7 
56.7 
62.0 
73.5 

* The pre-treatment controls were sacrificed at the commencement of therapy (~8 th day, post-infection) in order to establish the 
extent of tubercuIous involvement. 

tained for 21 consecutive days. In  the 38th day, post- 
infection, all surviving mice were sacrificed. According 
to the resuIts obtained,  the rapy  with 1.0 mg Vinactane 
can be delayed for nine days after infection and yet  
exer t  a strong anti tuberculosis  act ivi ty.  At  the 0.5 mg 
dose level, t r ea tmen t  with the antibiotic can be deIayed 
for two days beyond the t ime of infection and still yield 
excellent  act ivi ty .  

Chemotherapeutic Act iv i ty  in Tuberculous Guinea Pigs. 
Female  guinea pigs, approximate ly  500 g in weight, 
were infected subcutaneously in the groin with 1-0 ml 
amounts  of a 1:50 dilution of a 7-day old culture of 
H37Rv.  Twentyseven  days after receiving the infecting 
dose, the animals were tuberculin tested (intracutancous 
injection of 0.1 ml of 1% "O.T.")  and all responded with 

strong posit ive reaction. Groups of 12 animals each 
were, on the 28 th day following infection, t rea ted with 
10.0, 5.0 and 2.0 mg Vinactane sulfate, administered in- 
t ramuscular ly  once daily for 60 days. The normal  ani- 
mal diet was supplemented with greens and ascorbic acid, 
the la t te r  added to the drinking water  (0.5 mg/ml) on 
al ternate  days. On the last day of therapy (88 th day, 
postdnfect ion ) all animals -were sacrificed. The gross 
organ involvement  was determined according to the 
method  described by FELDMAN and KARLSON 1. Maximal 
values of 40, 70, and 100 respectively were assigned to 
animMs with slight, moderate,  and extensive degrees 
of to ta l  organ involvement .  The results of this experi- 
ment  are shown in Table 3 and indicate tha t  Vinactane 
is capable of exer t ing appreciable anti-tuberculosis 
ac t iv i ty  in guinea pigs at  doses of 2.0 mg per day. 

R. L. MAYER, P .  C. I~ISMAN, and 
E. A. K 6 ~ o v r ~  

Research Department, Ciba Pharmaceutical Products, 
Inc., Summit ,  New Jersey,  M a y  6, 1954. 

Zusammenfassung 

Vinactan, eine antibiotische Substanz, isoliert von 
Streptomyces vinaceus, besitzt bedeutende ant i tuberku-  
16se Aktivi t i i t  in infizierten M~usen und Mcerschwtin- 
chert. Erheblicher Schutzeffekt  in tuberkul6sen M~usen 
wurde beobachtet ,  wenn die Therapie nicht  sofort, son- 
dern erst 9 Tage nach der Infekt ion cirisetzte und die 
Behandlung mit  1 mg titglich w~hrend 21 Tagen durch- 
gefiihrt wurde. In tuberkulGsen Meerschweinchen, die 
mit  5 mg Vinactan t~glich subkutan w~thrend 60 Tagen 

1 A. G. KARLSON and W. H. FELDMAN, Ann. N. Y. Acad. Sci. 62, 
637 (1949). - W. H. FELDMAN~ Amer, Rev, Tuberc. 48, 248 (1943). 

behandel t  wurden, war die Entwicklung tuberkul6ser 
Infekt ion in Milz, Lunge und Leber erheblich vermindert .  

O c c u r r e n c e  of  a n  E n z y m e  A c t i n g  
o n  X a n t h o p t e r i n - B  in  B o m b y x  mor i  

A pterin like pigment,  xanthopter in-B (the suffix " B "  
coming from Bombyx)  1 is found in the in tegument  of 
larvae of the mutant ,  " l e m o n "  (tern) 2 and "yel low le thal"  
(letuP) a, of the silkworm, characterized by the yellow 
colour of their  skin. I t  is also found in the wings of the 
yellow butterflies, Eurema and Colias. Both in chemical 
properties and biological act ivi ty,  xanthopter in-B has 
a s imilar i ty to xanthopter in  and to folic acid 4. However,  
xanthopter in-B has not  been isolated in a pure form 
for the determinat ion of its s t ructural  formula. I t  shows 
a strong yellow fluorescence and like folic acid is very 
unstable to light, especially in acid solution. The relation 
between xanthopter in-B,  uric acid and melanin in the 
skin of several mutants  of the silkworm has been studied 
from the s tand-point  of biochemical genetics ~. 

Using 5 % sodium citrate as a solvent, xanthopter in-B 
in the tissue extract  of the lem larvae separate d into two 
components  on a paper chromatogram.  We designated 
the two components  as xanthopter in-B 1 (R/value ,  0.27) 
and xanthopter in-B 2 (R/ value, 0.32) 4. The two spots, 
however, overlapped when a common solvent  such as 
butanol-acet ic  acid-water  (4:1 : 1) was used "(R] value, 
0-45). Aside from sodium ci trate  the following solvents 
were also useful for differentiat ing tile two components :  
sodium acetate,  sodium chloride, ammonium chloride 
and urea (all 5 % solutions). Both  xanthopter in-B I and 
-]32 show yellow fluorescence, but  the former fluorescents 
much more strongly and is also more unstable toward 
some chemical t reatments .  In the in tegument  of the 
tern larva four pterins or pterin like pigments,  Ieu- 
copterin, leucopterin-B ("isoftu0rescyanine [fluorescy- 
anine ]3] ' 's, or probably identical wi th  isoxanthopteria  ~) 

I y .  HIRATA, I{. NAKANISHI, and H. KIKKWA, Bull. Chem. Soc. 
Japan z3, 76 (1950). 

2 T. HAMA, Y. MAKI, and H. ARUGA, Zoo1. Mag. 58, 719 (1949). - 
K. NAKANXSttl, Y. HtRATA, and H. K1KKWA, Jap. J. Genetics 25, 78 
(195o). 

3 y .  UMEYA and M.TsujITA, Bull. Sericult. Exptl. Station 13, 329 
(1951). 

4 H. ARUGA and N. XlrosIIITAKE, unpublished. 
5 a .  ARUGA, N. YOSHITAKE, and R. ISHIHARA, J. Sericult. Set. 

Japan 22, 1 (1958). 
6 M. POLONOVSKI, C. ALCANTARA, and R. G. BusNEL, C. r. Aead. 

Set. 235, 1703 (1952). 
Y. HIRATA and S. NAWA, C. r. Soe. Biol. 145, 661 (1951). 
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x a n t h o p t e r i n - B x  a n d  -B a c an  be  d i f f e r e n t i a t e d L  I n  
the  n o r m a l  (wild type )  l a rva ,  t h e r e  ex i s t  on ly  t w o  
p te r ins ,  l e u c o p t e r i n  a n d  l e u c o p t e r i n - B  (Figure) .  T he  
c o n t e n t  of l e u c o p t e r i n - B  in t h e  lem m u t a n t  is less 
t h a n  in t h e  wi ld  t y p e .  These  fac t s  led  us to  c a r r y  
ou t  some  e x p e r i m e n t s  on  t h e  m e t a b o l i s m  of p t e r i n  l ike 
p i g m e n t s  in  t h e  m u t a n t s  of t h e  s i l kworm.  D u r i n g  t h e  
course  of t h e s e  e x p e r i m e n t s ,  we o b s e r v e d  t h e  d i sap-  
p e a r a n c e  of t h e  f luorescence  of  x a n t h o p t e r i n - B t  w h e n  
t he  l a t t e r  was  i n c u b a t e d  w i t h  t i s sue  e x t r a c t s  f rom wi ld  
t y p e  l a rvae .  As  s h o w n  be low a n  e n z y m e  (or e n z y m e s )  
a p p e a r s  to  be  r e spons ib l e  for  t h i s  change .  

0,25- 

Leuaoplerln-B 

Q Q LeucaF~erin 

1 1 narma/ leman 
/~/Te 

Papcr chromatogram of the extract of the integument of the 
silkworm, solvent; 5 % sodium citrate. R/value and colour of fluor- 
escence : xanthopterin-B 2; 0.32 (yellow) ; leucopterin-B, 0.30 (purple) ; 

xanthopterin-B 1 0"27 (yellow) ; leucopterin, 0'23 (pale blue). 

Since n o t  e n o u g h  pu re  x a n t h o p t e r i n - B  I was  a v a i l a b l e  
for i n v e s t i g a t i n g  t h e  e n z y m a t i c  r e a c t i o n ,  in m o s t  cases 
we used  t h e  h e a t e d  e x t r a c t  of  ±t~e s~iin of t h e  lem l a r v a  
as a s u b s t r a t e .  200 m g  of a c e t o n  dr ied ,  d e f a t t e d  a n d  h o t  
a lcohol  d e n a t u r e d  p o w d e r  of t h e  sk in  of t h e  lem l a r v a e  
(5 m ins ta r )  was  g r o u n d  w i t h  5 ml  w a t e r  a n d  t h e  m i x t u r e  
was h e a t e d  for  10 m i n  a t  80-90°C.  T h e  coo led  e x t r a c t  
was  c e n t r i f u g e d  a n d  t h e  ye l low s u p e r n a t a n t  was  used  as 
a s u b s t r a t e .  To  a v o i d  t h e  e f fec t  of l i g h t  al l  p r o c e d u r e s  
were  ca r r i ed  o u t  in  t h e  d a r k  r o o m  u n d e r  a red  l a m p .  T h e  
e n z y m e  s o l u t i o n  was  p r e p a r e d  as fo l lows:  t he  sk in  of a 
n o r m a l  l a r v a  (5 TM i n s t a r )  f reed  f r o m  i n t e r n a l  o r g a n s  a n d  
ad ipose  t i s sues  was  w a s h e d  w i t h  w a t e r  a n d  we ighed  
a f t e r  r e m o v i n g  excess  w a t e r  w i t h  f i l t e r  pape r .  T h e  
m i n c e d  sk in  was  h o m o g e n i z e d  w i t h  t e n  v o l u m e s  of 
b l / 1 5 - p h o s p h a t e  b u f f e r  (pH7-2) .  T h e  m i x t u r e  was  le f t  
s t a n d i n g  for  15 ra in  a n d  t h e n  cen t r i f uged .  T h e  s u p e r n a t -  
a n t  was  u sed  as a n  e n z y m e  p r e p a r a t i o n .  T h e  skin  
e x t r a c t  of t h e  lem l a r v a  was  also p r e p a r e d  in t h e  s a m e  
way.  I n  o r d e r  to  c o m p a r e  t h e  e n z y m a t i c  a c t i v i t y  of t h e  
n o r m a l  a n d  lem l a rvae ,  t h e  fo l lowing  m i x t u r e s  w i t h  a few 
d rops  of t o luo I  were  i n c u b a t e d  in  t h e  d a r k  for  3 h a t  
30°C:  (1) 0.5 m l  n o r m a t  e x t r a c t  + 0.5 m l  s u b s t r a t e  so- 
l u t i o n  + 0-5 m l  wa te r ,  (2) 0,5 m l  h e a t e d  n o r m a l  e x t r a c t  
(80°C 5 min)  + 0-5 m l  s u b s t r a t e  so lu t i on  + 0.5 m l  wa te r ,  
(3) 0-5 m l  n o r m a l  e x t r a c t  + 0.5 m l  s u b s t r a t e  s o l u t i o n  + 
0.5 m l  tern e x t r a c t ,  (4) 0.5 m l  h e a t e d  n o r m a l  e x t r a c t  + 
0-5 m t  s u b s t r a t e  s o l u t i o n  + 0-5 mI  lem e x t r a c t .  F o r  con-  
t rol ,  m i x t u r e s  of 0.5 m t  p h o s p h a t e  buf fe r ,  0"5 m l  sub-  

1 One more fluorescent substance is found in the integument of 
the lem larva by using two dimensional paper chromatography. With 
the one dimensional method the spot for this substance probably 
overlaps with that of Ieueopterin-B [H. ARVOA and N. YOSaITAK~, 
unpublished). 

s t r a t e  s o l u t i o n  a n d  0.5 ml  lem e x t r a c t  or w a t e r  were  a lso 
i n c u b a t e d .  A t  t h e  e n d  of t h e  i n c u b a t i o n  e a c h  m i x t u r e  
was  a n a l y z e d  d i r e c t l y  b y  p a p e r  c h r o m a t o g r a p h y  (5% 
s o d i u m  c i t r a t e  or  a c e t a t e  as a s o l v e n t ) .  U n d e r  t h e  a b o v e  
cond i t i ons ,  i t  was  o b s e r v e d  t h a t  a f t e r  i n c u b a t i o n  t h e  
ye l low f l u o r e s c e n t  s p o t  of x a n t h o p t e r i n - B  l h a d  d i sap-  
p e a r e d  in cases (1) a n d  (3). T h e  s p o t s  of x a n t h o p t e r i n - B  2 
a n d  o t h e r  p t e r i n s  were  i n t a c t  in  al l  cases.  T h e  s a m e  
r e su l t s  were  o b t a i n e d  us ing  t h e  r e e x t r a c t e d  s o l u t i o n  of 
x a n t h o p t e r i n - B  1. A l t h o u g h  t h e  ye l low c o l o u r  of t h e  
m i x t u r e s  (1) a n d  (3) dec rea sed  w i t h  t h e  d i s a p p e a r a n c e  
of f luo rescence  of x a n t h o p t e r i n - B  1, i t  c o u l d  n o t  b e  
d e c i d e d  w h e t h e r  t h e  ye l low co lour  of t h e  c r u d e  m i x t u r e s  
was  e x a c t l y  p r o p o r t i o n a l  t o  t h e  c o n c e n t r a t i o n  of x a n t h -  
o p t e r i n - B  1 p r e s e n t ,  

Table I 
Distribution of the enzyme in the several tissues of the silkworm 

[ In t egumen t  

Adipose tissue 
'"  L Body fluid 

Ovary [ 
Testis 
Adipose tissue 
Body fluid 
Ovarian Tube 
Testis 

Egg (diapause) 

cuticle . . . 
epidermis 

Normal 
( + l e m )  

+ 
+ 

5= 
4. 
+ 
+ 
+ 
+ 
+ 

Lemon 
{lem) 

4. 
4. 

4- 
4- 
4. 
+ 
± 

T h e  p H  o p t i m u m  of t h e  e n z y m e  lies in t h e  r a n g e  of 
6 -8  ( p h o s p h a t e  buf fer )  a n d  t h e  a c t i v i t y  is m o s t l y  de-  
s t r o y e d  b y  h e a t i n g  a t  60°C for  5 min .  I t  is i n h i b i t e d  b y  
p o t a s s i u m  c y a n i d e  a n d  m o n o i o d o a c e t a t e  ( f inal  con-  
c e n t r a t i o n ,  M/100)  b u t  n o t  b y  s o d i u m  f luor ide  or  h y d r o -  
x y l a m i n e .  A ca r e fu l l y  p r e p a r e d  a c e t o n  p o w d e r  of t h e  
sk in  r e t a i n s  i t s  o r ig ina l  a c t i v i t y .  

Table I I  
Distribution of the enzyme and xanthopterin-B in the integument 

of several mutants of the silkworm. 

Strain I 

pSlem 

od 
odlem 
lem 

Accumula- 
Remark tion of xan- 

thopterin 13 

White  par t  
Black pigmented 
(melanin) par t  
Yellow par t  
Black pigmented 
(melanin) pa r t  
Translucent  
Translucent  yellow 
Yellow skin colour 

D 

+ 
4- 

± 
+ 

'Occurrence 
of the 

enzyme 

+ 
+ 

4- 
4- 

+ 

4, 
4. 

* p (Striped) is characterized by the black melanin bands in 
each segment. 

T a b l e s  I a n d  I I  s h o w  t h e  d i s t r i b u t i o n  of t h e  e n z y m e  
in t h e  s e v e r a l  t i s sues  a n d  m u t a n t s  of  t h e  s i l k w o r m .  T h e  
a c t i v i t y  was  c l ea r l y  o b s e r v e d  in  t h e  e p i d e r m i s  a n d  
ad ipose  t i s sues  of n o r m a l  l a r v a e  a n d  a lso  in  t h e  n o r m a l  
eggs  a n d  p u p a e ,  b u t  cou ld  n o t  be  f o u n d  in t h e  b o d y  f lu id  
of n o r m a l  l a rvae .  L i t t l e  or  n o  a c t i v i t y  cou ld  b e  f o u n d  in 
s e v e r a l  t i s sues  of  t h e  ye l low m u t a n t  e x a m i n e d .  I t  s h o u l d  

Exper. 22 
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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). 
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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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