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L '~poxyda t ion  s61ective I - -~  IV  a 6t6 r~alis6e par  
JEGEa e t  al. 3 avec un excel lent  r endemen t  (76%) en m6- 
l angean t  des proport ions  sens ib lement  ~quimol~culaires 
de manool  (I) e t  d 'ac ide  perbenzoique  dans le chloroforme 

0 °. Toutefois,  la  hau te  d i lu t ion (environ 2,5 • 10-~M/1) 
du milieu rdact ionnel  utilis6 par  ces auteurs  cons t i tua i t  
un  inconvenien t  clue nous devions  essayer  d '~carter .  
L '6 tude  cindt ique de cet te  ~poxydat ion  nous a permis  de 
v~rifier d 'emblde la tr~s grande  diff6rence de r6act ivi t~ 
des deux  doubles liaisons du manoo l  (I) vis-h-vis de l ' ac ide  
perbenzoique.  E n  effet, la  cons tan te  de vi tesse  de second 
ordre  observ~e ne change p r a t i q u e m e n t  pas  si 1'on ef fec tue  
la  r~act ion en prdsence d ' u n  execs de 100% de peracide s, 
c 'est-h.dire  darts des condi t ions  en pr incipe d6favorables  
pour  sa s~lectivit6. Les t r a v a u x  de M o u s s ~ o ~  et  L~V~L- 
LO~S ~ on t  d 'a i l leurs  ddj~t mont rd  que l '~poxyda t ion  d 'une  
double l iaison isol~e, par  exemple  d ' u n  groupe isopropyl-  
id~ne, p e u t  5ire  6 ~ 7 lois plus rap ide  que  celle d ' u n  
groupe al lyl ique R~R~C(OH)CH = CH~. A la lumi&re de 
ces fairs, l ' dpoxyda t ion  s61ective du manool  (I) nous a 
paru pa r f a i t emen t  rdalisable dans un mil ieu concentr6,  
condi t ion  d ' a s su re r  le contrble t he rmique  comple t  de la 
rdaction.  Ce r6sul ta t  a 6t6 ob tenu  en in t roduisan t  pro-  
gress ivement ,  en  18 k 20 h, l ' ac ide  perbenzo~'que (16,6 g 
ou 121 m M  darts 250 ml  de  chloroforme) darts une solu- 
t ion agitde e t  refroidie vers  + 5° /+  10 ° de 29 g (100 raM) 
de manool  (I) darts 400 ml  de  m~me solvant ,  Le t ra i t e -  

m e n t  habitue1 pe rme t  d ' isoler  32,7 g d ' 6poxy-manoo l  (IV) 
brut ,  don t  29,4 g dis t i l lent  sons v ide  pouss6. Ce produi t  
est  iden t ique  par  toutes  ses propri6tds ~ l ' 6poxy-manool  
(IV) pr~par6 selon JEG~R et  al. s dans un mil ieu 6 ~ 10 lois 
plus dilu~. 

Summary. The  semi- indust r ia l  p roduc t ion  of  the  odo- 
rous oxides  I I I a b  (overal l  yield 2 4 o )  has  been achieved 
by  combin ing  the  select ive epoxida t lon  of manool  (I) in a 
re la t ive ly  concen t ra ted  solut ion wi th  the  ozonolysis of 
the  resul t ing epoxide (IV). 
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Fiemenich ~ Cie., Laboratoires de Recherches, GenOve 
(Suisse), le 23 ~uillet 1964. 
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Fine Structure  of Meiot ic  C h r o m o s o m e s  of 
Gry l lu s  a r g e n t i n u s  

Elec t ron  microscope s tudies  on meiot ic  chromosomes  
have  demons t ra t ed  t h a t  a t  the  beginning of prophase  the  
chromosomes  are composed of three  paral le l ly  a r ranged 
r ibbon-l ike s t rands  hel ical ly  twi s t ed  a long the  longi tu-  
dinal  axis  of the  group (synapt inemal  complexes1;  tr i-  
pa r t i t e  groupsS). The  la te ra l  a rms of each  group is inte-  
g ra ted  by  electron dense microfibrils,  whereas  the  mediM 
componen t  was defined as composed, of longi tudinal ,  less 
dense, smooth  f i laments  ~. E a c h  la tera l  r ibbon is abou t  
300 A th ick  (denser band),  and 800 A wide,  t he  media l  one 
is 250 A thick.  The  three  e lements  are  separa ted  one f rom 
the  o ther  by  two low-densi ty  spaces each measur ing  about  
350 A wide. 

The  ou te r  face of each la tera l  a rm is i l l-defined as the  
microfibri ls  are mingled  wi th  the  fibrils of the  in te rven ing  
nucleoplasm;  the  inner  f a c e  shows a sharper  outl ine.  The  
three  e lements  are  equ id i s t an t  a long the i r  l eng th  and  
t h e y  were neve r  found fused or  coming  together .  I n  one 
case the  la tera l  arms were found d iverg ing  one  f rom the  
o the rL  F i l amen tous  con t inu i ty  be tween  ad jacen t  par ts  of 
a la te ra l  a rm and the  media l  componen t  were described 
in ano±her case 2 and f i laments  t r avers ing  the  i n t e rmed ia t e  
space h a v e  been ment ioned  also 8,~. Double- l ined s t ruc tu re  
of the  media l  componen t  was descr ibed in two species 
(cockroach 2, coleoptere6), and cross s t r ia t ion  of t h e  same 
componen t  was repor ted  for the  same coleoptere .  L a m p -  
brush  loops ex tend ing  f rom the  la tera l  a rms towards  t he  
ne ighbour ing  nucleoptasm were repor ted  by  NEB~L 4 e t  al. 
The  same authors  descr ibe in each la tera l  a r m  two den-  
sities which t h e y  th ink  represent  sister  chromat ides  4. 

His tochemica l  s tudies were made,  first  by  Mosns  6, 
l a t e r  by  NEB~L and COULON .v and by  COLEMAN and 

MOSES s. In  his l a tes t  paper  MosEs  s conc luded  t h a t  the  
morpho logy  of the  chromosome as a whole,  in f ixed 
mater ia l ,  is no t  dependen t  on  the  presence of  D N A .  

Meiotic  chromosomes  f rom ara ldi te  embedded  testes  of 
Gryllus azgentinus (fixed in 1% osmium t e t rox ide  dis- 
solved in verona l  buffer) were s tudied af ter  being s ta ined 
wi th  lead hydrox ide  (REYNOLDS °) or 2% urany l -ace ta te  
in a Siemens E lmi skop  I.  E l ec t ron  micrographs  were 
t aken  a t  or iginal  magni f ica t ions  of  30,000 .to 40,000 and 
enlarged up to 300,000 × .  

The  following t e rmino logy  is used in this descr ipt ion:  
f ronta l  views, those in which the  three  componen t s  are 
seen in t he  same longi tudina l  p lane ;  l a te ra l  views,  those  
in which on ly  a face of  one of the  three  e lements  appears  
in the  longi tudina l  p lane;  and cross sections, those  which 
show the  m i n i m u m  wid th  of the  three  components .  In  
this  paper  f ronta l  views are seen in Figures  1 and  2, a 
l a te ra l  v iew in F igure  3, an obl ique v iew in F igure  4, and 
a cross sect ion in F igure  5. 

No  specific p a t t e r n  of d is t r ibu t ion  is no t iced  in t h e  fila- 
ments  compos ing  the  la te ra l  a rms of t he  groups shown in 
any  of these views. The i r  media l  Components  show ins tead 
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a complex  s t r u c t u r M  p a t t e r n .  T h r e e  l inea r  dens i t i e s  a re  
depic ted  in  t h e  f r o n t a l  views.  T h e  t w o  l a t e r a l  ones  l i m i t  
a t  each  s ide t h e  med iM c o m p o n e n t ,  t h e  m e d i a l  one  d iv ides  
the  whole  g roup  i n to  e x a c t l y  two  ha lves .  As these  l ines 
were also seen  in  cross sec t ions  (F igure  5) of t h e  group,  
i t  is in fe r red  t h a t  t h e y  r e p r e s e n t  t h r ee  para l le l  s ag i t t a l  
Planes. T h e  i n d i v i d u a l  u n i t s  c o m p o s i n g  each  p l a n e  a re  of 
f ibri l lar  a p p e a r a n c e  a n d  a l t h o u g h  t h e  m a j o r i t y  are  a l igned  
in t h e i r  r e spec t ive  p lanes ,  i n t e r c h a n g e  of u n i t s  b e t w e e n  
Planes is f r e q u e n t l y  seen. The  ave rage  t h i cknes s  of t h e  
f ibri l lar  un i t s  is a b o u t  30 A, b u t  t h e y  p r e s e n t  t h i c k e r  
par t s  (beaded  appea rance )  a n d  regions  of d i f fe ren t  den-  
sity, t h e  l a t t e r  cond i t i on  is p r o b a b l y  due  to  u n e q u a l  b ind -  
hug of o s m i u m  or  lead.  

I n  t he  l a t e r a l  view of t he  m e d i a l  c o m p o n e n t ,  a f ibr i l lar  
a r r ay  t r a n s v e r s a l  to  t h a t  seen in  t he  f ron t a l  v i ew is seen 
(Figure 3, A, B), The  t r a n s v e r s a l  f ibri ls  (50 ~ th ick)  are 
regula r ly  spaced  a long  t h e  l a t e r a l  face (100 A space)  a n d  
a t  t h e  edges  of t h e  face t h e y  m a y  b e n d  u p w a r d s  or  d o w n -  
Wards. 

Ob l ique  v iews (Figure  4) a l low one to  in fe r  t h a t  t h e  
t r a n s v e r s a l  f ibri ls  a re  i n t e r c o n n e c t e d  w i t h  t h e  longi tu-  
d ina l  ones.  On  t h e  o t h e r  h a n d ,  a n y  sec t ion ing  angle  
d e m o n s t r a t e s  t h a t ,  f rom t h e  m e d i a l  c o m p o n e n t ,  f i l amen t s  
t r a v e r s i n g  t he  i n t e r m e d i a t e  space  come  out .  These  fila- 
m e n t s  a re  p r o l o n g a t i o n s  of  e i t h e r  t h e  l o n g i t u d i n a l  or  t h e  
t r a n s v e r s a l  fibrils,  b u t  usua l ly  t he  s e g m e n t  t r a v e r s i n g  t h e  

i n t e r m e d i a t e  space  is c o n s i d e r a b l y  less d e n s e  t h a n  t h e i r  
p a r t  in  t h e  m e d i a l  c o m p o n e n t .  Af t e r  t r a v e r s i n g  t h e  i n t e r -  
m e d i a t e  space  t h e y  e n t e r  t h e  l a t e r a l  a r m s  w h e r e  t h e y  are  
lost.  

T h e  i n f o r m a t i o n  p r o v i d e d  b y  cross sec t ions  a n d  b y  
f ro n t a l  or  l a t e ra l  v iews of l o n g i t u d i n a l  sec t ions  a l lows one  
to  infer  t h e  fol lowing:  (1) t h e  m e d i a l  c o m p o n e n t  is i n t e -  
g r a t e d  b y  t h r e e  l o n g i t u d i n a l  p l a n e s  of  f i l a m e n t s ;  (2) e a c h  

i ' 

Fig. 3. Lateral view of the medial component (60,000 ×). The seg- 
ment marked A probably represents one of the planes of the medial 
component, whereas the segment marked B may be another one. The 

transversal striation is clearly seen in both of them. 

Fig. 4. This oblique section (300,000 ×) shows: (1) the transversal 
fibrillar array (T); (~) the uniting tracts between longitudinal and 
transverse fibrils (U); (3) the elements interconnecting medial com- 

ponent and lateral arms (F). 

l~ig. 1. At relatively low magnification (75,000 x) the three planes 
of filaments integrating the medial component of tripartite group 
are seen as three linear densities. The filaments connecting the medial 

component to the lateral arms are also seen (F). 

Pig. 2. This high magnification picture (300,000x) shows: (1) 
interconnection between longitudinal fibrils of two neighbouring 
planes (I), and (2) the filaments traversing the intermediate space (F). 

Fig. 5. The width (W) of the tripartite group is indicated by the line 
in this cross-sectiom The medial component shows distinctly the 

three linear densities shown in Figure 1 (160,000 x ). 
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p l ane  is i n t e g r a t e d  b y  l o n g i t u d i n a l  a n d  t r a n s v e r s a l  u n i t s ;  
(3) a d j a c e n t  p lanes  are u n i t e d  b y  s h o r t  f ib r i l l a r  b r idges ;  
(4) f i l amen tous  b r idges  exis t  a t  places,  b e t w e e n  t h e  
m a t e r i a l  of t he  l a t e ra l  s t r a n d s  a n d  t he  t h r e e - d i m e n s i o n a l  
fabr ic  of t h e  med ia l  c o m p o n e n t  10 

Zusammen[assung. Die C h r o m o s o m e n  weisen  in der  
Meiose e l e k t r o n e n m i k r o s k o p i s c h  e inen  aus  d re ige te i l t en  
G r u p p e n  b e s t e h e n d e n  B au  auf.  D e r  Mi t t e l t e i l  e iner  sol- 
chen  G r u p p e  wurde  bei  300000facher  Verg r6s se rung  un -  
t e r such t .  Dieser  Mi t t e l t e i l  b e s t e h t  aus  e i n e m  d r e i d i m e n -  
s iona len  F i l a m e n t g e w e b e .  Die  F i l a m e n t e  s ind in  j ede r  
H a u p t e b e n e  v o r w i e g e n d  in zwei R i c h t u n g e n  o r i e n t i e r t :  

l o n g i t u d i n a l  in  de r  F r o n t a l a n s i c h t  u n d  t r a n s v e r s a l  in der 
L a t e r a l a n s i c h t .  

J .  R.  SOT~LO a n d  R.  WETTSTlglN 

Departamento de Ultraestructura Celular, Instituto de 
Investigaci6n de Ciencias Biologicas, Montevideo 
(Uruguay), May 25, 1964. 
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Division of Bedical Sciences. 

Inhibition of the Testosterone Effect on the 
Submaxi l lary  Gland by Act inomycin-D 

T h e  inf luence  of ma le  h o r m o n e s  on  t h e  s u b m a x i l l a r y  
g lands  ha s  been  e s t ab l i shed  b y  severa l  i nves t i ga t i ons  l-a, 
fol lowing t h e  ear l ie r  f ind ings  of LA CASSAGNE ¢. I n  p r e v i o u s  
work  we h a v e  also r epo r t ed  on  t he  s exua l  d i m o r p h i s m  of 
t h e  mouse  s u b m a x i l l a r y  g l a n d  in  r e l a t i on  to  a specif ic  
n e r v e - g r o w t h - f a c t o r  (NGF) ,  w h i c h  is p r e s e n t  in h i g h  con-  
cent-rat ion in  the  p r o t e i n  e x t r a c t  of such  glandsS,% I t  was  
t h e n  d e m o n s t r a t e d  t h a t  in j ec t ions  of t e s t o s t e r o n e  i n to  
female  mice  call  f o r t h  a m a r k e d  increase  of t h e  N G F  con-  
t e n t  of t h e  s u b m a x i l l a r y  g l ands  and ,  converse ly ,  ca s t r a -  
t i o n  of a d u l t  ma le  mice  r e su l t s  in  a s h a r p  decrease  of t h e  
N G F .  Ana logous  changes  in  t he  p ro t ease  c o n t e n t  of t he  
s u b m a x i l l a r y  g l and  were obse rved  u p o n  s imi la r  h o r m o n a l  
m a n i p u l a t i o n s .  T h e  p r e s e n t  s t u d y  is conce rned  w i t h  t h e  
effect  of a c t i n o m y c i n - D ,  a power fu l  i n h i b i t o r  of R N A -  
syn thes i s ,  on  t h e  t e s to s t e rone -e f f ec t  in  t he  mouse  sub-  
m a x i l l a r y  g land.  

A d u l t  female  mice  (4 m o n t h s  old) of Swiss s t r a i n  were 
used  in  all  t h e  e x p e r i m e n t s .  T h e  a n i m a l s  were d i v ided  
i n to  4 g roups  of 10 each ;  one  g roup  (control)  rece ived  no  
in jec t ions ;  one g roup  rece ived  da i ly  in j ec t ions  of t e s to -  
s t e rone  p r o p i o n a t e  (1 r a g / a n i m a l ) ;  one  group,  ac t ino-  
m y c i n - D  a lone  (5 # g / a n i m a l ) ;  one  g roup  was i n j ec t ed  
w i t h  t e s t o s t e rone  (1 r ag /an imal )  a n d  a c t i n o m y c i n - D  
(5 #g /an ima l ) .  T h e  an i m a l s  of each  g roup  were sacr i f iced 
a f t e r  5 d a y s  of t r e a t m e n t .  T he  whole  lobes of the  sub-  
m a x i l l a r y  g lands  were  d i ssec ted  out ,  f reed  of c o n n e c t i v e  
a n d  ad ipose  t issue,  a n d  p r o m p t l y  weighed  on  a to r s ion  
ba lance .  Pieces  of t he  g l ands  were  f ixed a n d  s t a i ned  w i t h  
Alc ian  b lue  a n d  bas ic  f u c h s i n L  I n  each  g roup  t h e  g l ands  
were homogen i zed  in 5 vo lumes  of cold sal ine so lu t ion .  
The  h o m o g e n a t e s  were cen t r i fuged  a t  10.000 g in  a 
r e f r ige ra t ed  cen t r i fuge  a n d  t h e  c lear  s u p e r n a t a n t  was  
r e m o v e d  a n d  used  for t h e  va r ious  assays.  P r o t e i n s  were  
m e a s u r e d  b y  t h e  LowRY m e t h o d ,  us ing  b o v i n e  a l b u m i n  
as a s t a n d a r d  6. P ro t ea se  a c t i v i t y  was assayed  us ing  1% 
casein  as s u b s t r a t e  a n d  m e a s u r i n g  t h e  op t i ca l  d e n s i t y  of 
t h e  s u p e r n a t a n t  a f t e r  T e A  p rec ip i t a t ion ,  a t  280 m/zL 
A m y l a s e  a c t i v i t y  was m e a s u r e d  b y  the  m e t h o d  of BERN- 
FEL~) xo. T h e  N G F  a c t i v i t y  was  t e s t e d  in t i ssue  cu l tu re  as 
p r ev ious ly  descr ibed  n .  T a b l e  t shows  t h e  effect  of 
t e s t o s t e r o n e  a n d  of a c t i n o m y c i n - D ,  a lone  or in c o m b i n a -  
t ion ,  o n  t h e  t o t a l  b o d y  weight ,  on  s u b m a x i l l a r y  g l a n d  
we igh t  a n d  on  t he  t o t a l  soluble  p ro t e in s  f rom t h e  same  
glands .  I t  a p p e a r s  t h a t ,  w i t h i n  t h e  5 days  of t h e  expef i -  

m e n t ,  t e s t o s t e r o n e  induces  a m o d e r a t e  increase  of  the  
t o t a l  b o d y  w e i g h t  a n d  a c t i n o m y c i n  a lone  p roduces  a 
s l ight  loss in  b o d y  weight .  No t i cab l e  changes  are qui te  
e v i d e n t  in  t h e  s u b m a x i l l a r y  g l and  weight .  Tes tos t e rone  
caused  a 13% increase  of t he  w e t - w e i g h t  a n d  a 25% in- 
crease of t h e  so luble  p r o t e i n  c o n t e n t .  A c t i n o m y c i n - D  
a lone  causes  a 14% loss in t h e  w e t - w e i g h t  a n d  a s imi lar  
decrease  in t he  soluble  p r o t e i n  c o n t e n t .  T h e  combined  
t r e a t m e n t  of t e s t o s t e r o n e  + a c t i n o m y c i n - D  re su l t s  in 
on ly  a s l igh t  decrease  of t he  we igh t  of t h e  g lands .  The  
h is to logica l  a spec t  of t h e  s u b m a x i l l a r y  g l a n d  a f t e r  tes to-  
s t e rone  t r e a t m e n t  a p p e a r s  cha rac t e r i s t i c ,  as  we h a v e  

Table I. Effect of testosterone (1 mg daily), actinomycin-D (5 /~g 
daily), and testosterone (1 mg) + actinomyein-D (5 #g) on body 
weight and submaxillary gland weight (5 days of treatment). Average 

values from 5 animals in each group 

Treatment No. Body Submaxil- 
weight lary glands 
g wet-weight 

mg 

Con trol 5 25 164 
Testosterone 5 27 186 
(1 mg daily) 
Actinomycin-D 5 24 140 10.1 
(5 #g daily) 
Actinomycin-D 5 26 152 11.2 
+ testosterone 

Soluble 
proteins 
mg 

12.5 
15.2 
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