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In  the  trans-lO-methyldecalin series, c o m p o u n d s  which  
possess a chair -chair  conformat ion ,  t he  axial  m e t h y l  
group is shif ted downfield by  0.22 p p m  w h e n  the  ca rbony l  
group is placed in the  2-position. This  value is in good 
agreement  wi th  the  value found  in t he  s teroid  series and  
th is  resul t  indica tes  t h a t  t h e  s tero id  chemical  shif t  d a t a  
are applicable to  the  10-methyl -decal in  series. We  have  
now also shown t h a t  the  O R D  curves  for cis- and  trans- 
10-methyl-2-decalones  ob ta ined  in ca rbon  t e t r ach lo r ide  
solut ion were no t  s ign i f icant ly  d i f fe rent  f rom those  found  
in me thano l  and  d ioxane  solution.  

In  the  cis-10-methyldecalin series, i t  was  found  (see 
Table) t h a t  i n t roduc t ion  of a ca rbony l  group  a t  t he  C-2 
posi t ion sh i f ted  the  C-10 m e t h y l  resonance  downfie ld  by  
0.22-0.29 ppm.  These  values  are to  be compa red  wi th  
values  of 0.11 p p m  found in the  copros tane  series for 
A/B-cis c o m p o u n d s  possess ing the  two  chair  conforma-  
t ions  a r ranged  in t he  s tero idal  form la .  The decal in  
values  found ind ica te  t h a t  the  spa t ia l  a r r a n g e m e n t  be-  
tween  the  ca rbony l  and  C-10 m e t h y l  g roup  in the  cis-10- 
methyl -2-deca lones  is s imilar  to  t h a t  found  in the  non- 
steroidal confo rmat ion  l b  where  the  C-10 m e t h y l  g roup  is 
axial  to t he  r ing holding the  ca rbony l  group.  Such a 
spat ia l  a r r a n g e m e n t  has  been  ass igned earlier on the  basis  
of con fo rma t iona  ! analys isL If  t he  twist confo rmat ion  l c  
favored by  OIRD s tudies  were the  sole or ma jo r  conforma-  
t ion,  the  angula r  m e t h y l  g roup  would  be d iamagne t i ca l ly  
shie lded b y  the  ca rbony l  group and  would have  i ts  
resonance  b a n d  a t  a b o u t  t he  same pos i t ion  as in t he  
p a r e n t  h y d r o c a r b o n  6. 

I t  p rev ious ly  had  been  d e m o n s t r a t e d  by  low t empe ra -  
tu re  circular  d ichro ism t echn ique  a t h a t  w i th  t he  cis-7, 7- 
d ime thy l -  and  cis-7x-isopropyl-lO-methyl-2-decalones one 
is deal ing wi th  a m i x t u r e  of conformers .  T h a t  a s imilar  
s i tua t ion  also exis ts  for t he  pa r en t  cis-10-methyl-2- 
decalone has  now been  d e m o n s t r a t e d  by  a s t u d y  of t he  
change  of i ts  N M R - s p e c t r u m  wi th  t empe ra tu r e .  I t  was  
found t h a t  a t  -- 20 ° to  -- 30 ° there  was a band  b roaden-  
ing and  a t  -- 65 ° to  -- 70 ° there  was  an increase in the  
fine s t ruc tu re  of the  spec t rum.  

Thus,  the  room t e m p e r a t u r e  N M R - s p e c t r u m  of the  
Cis-10-methyl-2-decalones indica te  t h a t  the  non-steroidal 
confo rma t ion  l b  is a ma jo r  con t r i bu to r  to the  conforma-  
t ional  equi l ibr ium.  The sign of the Cotlon curve must be 
controlled by a conformer present in minor amounts and 
which has a large rotational valueL Indeed ,  t he  twis t  
con fo rma t ion  lc  could be such a minor  c o n t r i b u t o r  since 
i t  has  been  shown  t h a t  such a con fo rma t ion  has  a m u c h  
h igher  Co t ton  effect  m a g n i t u d e  t h a n  the  s t a n d a r d  chai r  
form of cyc lohexanones  s. 

In  the  Table  are also l is ted the  chemical  shif ts  of the  
re la ted  cis- and  trans-10-methyl-4-decalones. Here  again 
the  chemical  shi f ts  of t he  two isomeric ke tones  re la t ive to 
the i r  p a r e n t  h y d r o c a r b o n s  are abou t  t he  same. As in the  
2-decalone cases, i t  would appea r  t h a t  in t he  cis i somer  
the  non-steroidal confo rma t ion  p redomina tes .  

In  all of t he  NMR-s tud ies ,  however ,  i t  is realized t h a t  
such a spec t ra l  inves t iga t ion  does no t  pe rmi t  an unequi-  
vocal  analysis  of the  conformat ions  present .  The t empera -  
ture  dependence  of the  CD s tudies  does show t h a t  t he  
change  in free energy  wi th  t e m p e r a t u r e  is g rea te r  for the  
lesser confo rmat ion  (or conformat ions)  which  controls  the  
sign of the  O R D  or CD curve.  The e n t r o p y  of the  minor  
con fo rma t ion  (or conformat ions)  m u s t  be larger  t h a n  t h a t  
of the  m a j o r  con fo rma t ion  and  such  a re la t ionsh ip  would  
be expec ted  be tween  a twis t  and  a chai r  con fo rma t ion  9,~°. 

Zusammenfassung. I m  K e r n r e s o n a n z s p e k t r u m  einiger 
subs t i tu i e r t e r  cis-2-Decalone w u r d e n  die  chemischen  Ver-  
sch iebungen  angul/ irer  Me t h y l g r u p p e n  un te r such t .  Dabei  
wurde  festgestel l t ,  dass  die V e r b i n d u n g e n  vorwiegend  in 
der  n ich t - s t e ro ida len  Sesse l -Sesse l -Konformat ion  vorlie-  
gen. Das  Vorze ichen  der  OF, D C o t t o n - K u r v e n  dieser 
K e t o n e  muss  du rch  das  u n t e r g e o r d n e t e  Vorhandense in  
einer  K o n f o r m a t i o n  sehr  s t a rke r  Ampl i t ude ,  wie z .B.  der  
T w i s t - F o r m ,  bed ing t  sein. 
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This alternative was in fact considered in the early study (ref. 3, 
footnote 16) as a possible but less likely explanation for the ob- 
served ORD and CD data. 

s C. DJ~RASSI and W. KLYNE, Proe. nat. Acad. Sci., US 48, 1093 
(196"2). 

9 We wish to thank Prof. F. R. JENSEN and Mrs. BARBAaA BECK for 
the low temperature study and Mr. J. KARLINER for the prepara- 
tion of 7-isopropyl-10fl-methyldecaliu. This work was supported 
in part by Grants A-709 and GM-06840 from the National Insti- 
tutes of Health of the US Public Health Service. 

10 Added in proof: Since this paper was submitted, ELLIOTT, 
ROBINSON, and RIDELL 11, using the NMR-method, have arrived 
at similar conclusions. 

l l  D. R.  ELLIOTT, M. J .  T.  ROBINSON, a n d  F.  G. RIDELL, T e t r a -  
h e d r o n  L e t t e r s  7965, 1693. 

Alkalo id  Studies  LV 1. 1 9 - D e h y d r o y o h i m b i n e ,  a 
Nove l  Alkalo id  f r o m  Aspidosperrna pyricollum 

The recen t  encoun te r  ~ in var ious  Aspidosperma species 
of congeners  of t he  b iogenet ica l ly  in t r igu ing  alkaloid 
uleine (I) 3 p r o m p t e d  a r e inves t iga t ion  - using more  re- 
f ined separa t ion  t echn iques  coupled wi th  mass  spect ro-  
m e t r y  4 - of the  ba rk  of Aspidosperma pyricollum Muell.- 
Arg. f rom which  only  uleine (I) had  been  isolated pre-  
viously 5. In  the  p resen t  s tudy ,  aside f rom uleine (I), there  
was encoun te red  ( - - ) -appar ic ine  (II) ~, a t race  of deme thy l -  
asp idospermine  (III)7, yoh imbine  (IV), f l -yohimbine (V), 

and  a novel  alkaloid, which  in the  sequel  will be shown to 
possess the  s t ruc tu re  of 19 -dehydroyoh imbine  (VI). The 
l a t t e r  t h r ee  subs t ances  occurred  only  in the  s t rong ly  basic 
alkaloid f rac t ion  and  rep resen t  the  th ree  pr inc ipa l  alka- 
loids of th is  p lant .  

The new alkaloid,  m.p.  245 ° (dec.), [~]~ + 106 ° (c, 
0.53 in pyridine) ,  exh ib i t ed  an UV-abso rp t i on  spec t rum 
(~gtoH 226, 283, 293 m~, log e 4.48, 3.85, 3.77) ve ry  ~max 
similar  to  t h a t  of yoh imb ine  (IV) as well as I R - b a n d s  a t  
2.90/~ (NH) and  5.80 t*. The empir ica l  fo rmula  C21H~4N~O 3 
(Found:  C 71.00, H 6.90, N 7.74, mol. we igh t  352 (mass 
spec.);  calcd. C 71.57, t I  6.86, N 7.95, tool. we igh t  352) 
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i n d i c a t e d  t he  presence  of two  less h y d r o g e n s  t h a n  y o h i m -  
blue.  T h a t  t h i s  was  due  to a doub le  b o n d  r a t h e r  t h a n  
a n o t h e r  r ing  was  s u b s t a n t i a t e d  b y  the  N M R  s p e c t r u m  (all 
s p e c t r a  were r u n  in CDCI 3 w i t h  T MS = 60.00 p p m ) ,  
w h i c h  e x h i b i t e d  a s ignal  a t  5.55 p p m  due  to  a single 
olef inic  p r o t o n  as well  as r e sonances  a l r e a d y  obse rved  
w i t h  y o h i m b i n e  due  to  N H  (7.90 ppm) ,  four  a r o m a t i c  
p r o t o n s  (7.0-7.5 ppm) ,  c a r b o m e t h o x y l  g roup  (3.80 ppm)  
a n d  t h e  C-3 h y d r o g e n  a t o m  (4.37 ppm) .  

T h e  mass  s p e c t r u m  e x h i b i t e d  a n  in t ense  mo lecu l a r  ion 
p e a k  (m/e 352 of 100% re la t ive  i n t ens i t y )  as  well  as  f rag-  
m e n t  ion  peaks  a t  M-1 (m/e 351, 93%) ,  184 (11%),  170 
(39%),  169 (56%)  a n d  156 (70%),  a l l  of wh ich  a re  t yp i ca l  8 
of y o h i m b i n e  (IV) a n d  i t s  isomers.  N o t e w o r t h y ,  however ,  
a re  t h e  g rea t  i n t e n s i t y  differences,  espec ia l ly  t h e  weakness  
of t he  role 184 p e a k  (a) a n d  t he  a b u n d a n c e  of t he  m/e 156 
p e a k  (b). I f  one  a t t r i b u t e s  these  d i f ferences  f rom y o h i m -  
b ine  to  t he  p resence  of t he  t r i s u b s t i t u t e d  doub le  b o n d  
i n d i c a t e d  b y  t he  N M R  spec t rum,  t h e n  on ly  i ts  loca t ion  
b e t w e e n  c a r b o n  a t o m s  19 a n d  20 will exp la in  t he  inh ib i -  
t i on  of f o r m a t i o n  of ion a ( u n f a v o u r a b l e  v iny l ic  cleavage) 
a n d  t he  increased  p r o d u c t i o n  of ion b ( favored allylic 
fission). These  conclus ions  a n d  the  overa l l  s t r u c t u r e  of the  
a lka lo id  were ver i f ied  b y  t he  fol lowing t r a n s f o r m a t i o n s .  

H II 

a, m/e 184 b, m/e 156 

T h e  presence  of a n  ax ia l  h y d r o x y l  g roup  as in  y o h i m -  
b ine  (IV) was  e s t ab l i shed  b y  a c e t y l a t i o n  to a n  a m o r p h o u s  
O - a c e t a t e  ( i R - a b s o r p t i o n  b a n d  a t  8.0 1', mas s  spec t r a l  
mo lecu la r  ion  p e a k  a t  role 394), wh ich  re su l t ed  in a d o w n -  
f ield sh i f t  of t h e  N M R  s ignal  a ssoc ia ted  w i t h  t he  h y d r o g e n  
a t o m  a t t a c h e d  to  t he  c a r b o n  b e a r i n g  t h e  h y d r o x y l  g r o u p  
f r o m  4.25 p p m  in t h e  a lka lo id  to  5.55 p p m  in t he  ace ta t e .  
C a t a l y t i c  h y d r o g e n a t i o n  w i t h  p l a t i n u m  ox ide  in e t h a n o l  
r e su l t ed  in t h e  u p t a k e  of one m o l a r  e q u i v a l e n t  of h y d r o -  
gen a n d  t h e  o b t e n t i o n  of y o h i m b i n e  (IV) as  d e m o n s t r a t e d  
b y  m i x t u r e  m e l t i n g  po in t  d e t e r m i n a t i o n ,  I R  a n d  chro-  
m a t o g r a p h i c  c o m p a r i s o n  a n d  r o t a t i o n .  

The  a lka lo id  was  v e r y  sens i t ive  to  ox id iz ing  agents ,  
i nc lud ing  O p p e n a u e r  o x i d a t i o n s  w i t h  p o t a s s i u m  t -  
b u t o x i d e  a n d  f luorenone  9 as well  as w i t h  a l u m i n u m  p h e n -  
oxide  a n d  c y c l o h e x a n o n e  10. O x i d a t i o n  could  be  effected 

successful ly  w i t h  t he  MOFFATT r e a g e n t  u in  t he  absence  
of m o i s t u r e  or o x y g e n  to yield t he  uns t ab l e ,  a m o r p h o u s  
yel low fl-keto es te r  (mass  spec t ra l  molecu la r  ion p e a k  a t  
m/e 350 co r r e spond ing  to  C21H22N~Oa) w h i c h  was  com-  
p le te ly  enolic  /jCHCI 5.85 a n d  6.03 /t; N M R  signals  cor- "'max 
r e s p o n d i n g  to enol ic  h y d r o x y l  p r o t o n  a t  12.3 p p m  a n d  
single olef inic  p r o t o n  s ignal  a t  5.55 p p m )  in c o n t r a s t  to  
t he  non-eno l i c  d i h y d r o a n a t o g  y o h i m b i n o n e %  12. Decarbo-  
m e t h o x y l a t i o n  was  ef fec ted  b y  h e a t i n g  w i t h  1 N  h y d r o -  
chlor ic  ac id  la to  g ive  t he  e, f l - unsa tu r a t ed  k e t o n e  v i i ,  
m.p.  226-2280 (mass  spec t r a l  mo lecu l a r  ion p e a k  a t  m/e 
292, ~c2ct 5.98/*). Mig ra t i on  of t he  d o u b l e  b o n d  f rom the  
19-20  to  t h e  18-19  pos i t i on  was  s u b s t a n t i a t e d  b y  t he  
N M R  s p e c t r u m  of V I I ,  w h i c h  now e x h i b i t e d  two  v iny l ic  
p r o t o n  s ignals  (double ts )  c en t e r ed  a t  5.92 a n d  6.65 p p m  

1 Paper LIV, H. MOKTEtRO, H. BUDZ[KIEWICZ, C. DJERASSI, R. R. 
ARNDT, and W. H. I-:~AARSCHERS, Chem. Commun. 1965, 317. 

2 31. OHAsuI, J. A, JOULE, B. GILBERT, and C. DJERASSI, Exper. 
20, 263 (1964). 

a j .  SCttMUTZ, F. HUNZIKER, and R. HtRT, Helv. chim. Acta d0, 
1189 (1957). - G. BOcIu arid F,. W. WARNIIOFF, J. Am. chem. Sue. 
8I, 4433 (1959), 

4 H. BUDZlK1EWlCZ, C. DJERASSl , and D. H. WILLIAMS, Structure 
Elucidation o] Natural Products by Mass Spectrometry, vol. I, 
Alkaloids (Holden-Day, Inc., San Francisco 1964). 

5 B. GILBERT, L. D. ANTONACClO, A. A. P. G. ARCEIER, and C. 
DJERASSI, Exper. 16, 61 (1960). 

" J. A. JOULE, H. MO~TEIRO, L. J. DURIIAM, B. GILBERT, and C. 
DJERASSl, J. chem. Sue., in press (1965). 

7 j .  M. FERREIRA, B. GILBERT, R. J. OWELLEN, and C. DJERASSL 
Exper. 19, 585 (1963}. 

8 L. D. ANTONACCIO~ N. A. PEREIRA, B. GILBERT, H. VORBRUEGGEN, 
H. BUDZlRIRWICZ, J. M. WILSON, L. J. DUmrA.~I, and C. DJERASSI, 
J.  Am. chem. Soc. 84, 2161 (1962). - See also G. SelTELLER and 
M. SmTELLER-FRIEr),~ANN, Mh. Chem. 93, 795 (1962). 
M.-M. lAYouT, R. GOUTAREL, E. W. WARNItOFF, and A. LE HIR, 
Bull. Sue. Chim. France 1961, 637. 

,0 S. KI~tO2o, M. OKAMOrO, and H. KONDO, Chem. Pharm. Bull. 
(Tokyo) 7, 650 (1959). 

11 K. E. PFITZNER and J. G. MOFFATT, J. Ant. chem. Soc. 85, 3027 
(1963). - See also J. D. ALBRmItT and L. GOLDMAN, J. org. Chem. 
30, 1107 (1965), 

12 E. WENKERT and B. G. JACKSOn, J. Am. then1. Sue. 81, 560l 
(1959); footnote 16. 

13 H. RAPOPORT, U. W1NDGASSEN JR., N. A. HUGHES, and T. P. 
ONAK, J. Am. cheln. SOC, 82, 4404 (1960). 
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(J = 10 c/s). The  a lkaloid  is t h u s  u n a m b i g u o u s l y  s h o w n  
to  be  19 -dehydroyoh imb ine  (VI) a n d  to  r e p r e s e n t  t h e  
t h i r d  m e m b e r  of the  ra re  class of 1 9 - d e h y d r o y o h i m b i n o i d  
alkaloids ,  t he  o t h e r  two  r e p r e s e n t a t i v e s  be ing  deserpi-  
deine  1~ a n d  r a u j e m i d i n e  ls,1~. 

Zusammen/assung. Ausser  den  b e k a n n t e n  Alka lo iden  
Ule in  (I), A p p a r i c i n  (II),  D e m e t h y l a s p i d o s p e r m i n  (II I ) ,  
Y o h i m b i n  (IV) u n d  f l -Yoh imbin  (V) w u r d e  n o c h  e in  un-  
b e k a n n t e s  Alka lo id  aus  de r  R i n d e  y o n  Aspidosperma 
pyricollum Muell . -Arg.  isoliert ,  dessen  S t r u k t u r  als  19- 
D e h y d r o y o h i m b i n  (VI) chemisch  sowie spek t ro skop i s ch  
bewiesen  wurde .  

14 E. SMITIf, R. S. JAREr, M. SHAMMA, and R. J. SHINE, J. Am. 
chem. Soc. 86, 2083 (I964). 

7.~ M. SFIAMMA and R. J, SHINE, Tetrahedron Letters 1964, 2277. 
~6 We are indebted to the National Institutes of Health of the US 

Public Health Service for financial assistance (grant No. GM- 
11309), to Dr. B. GILBERT (Centro de Pesquisas de Produtos 
Naturals, Universidade do Brasil) for plant collection and pre- 
liminary extraction, to Dr. A. M. DUFFIELD for the mass spectra, 
and to Dr. LoIs J. DURHAM for the NMR measurements. 

R. R. ARNDT I~ a n d  C. DJERASSI 

Department o/ Chemistry, Stanjord University, Stan]ord 
(Cali[ornia USA), July 19, 1965, 

17 On leave from the CSIR National Chemical Laboratory, Pretoria 
(South Africa). 

Electron Microscopic Observations in the Sub- 
stantia nigra of Mouse during Reserpine 

Administration 

D i s t r i b u t i o n  of ca techo l  a m i n e s  in  t he  b r a i n  h a s  been  
d e m o n s t r a t e d  h i s t o b i o c h e m i c a l l y  b y  m a n y  inves t iga -  
to rs  1-4. Ca techo l  a m i n e - c o n t a i n i n g  cells in  t he  S u b s t a n t i a  
n ig ra  a n d  n e o s t r i a t u m  ( p u t a m e n  a n d  c a u d a t e  nucleus)  
were  desc r ibed  b y  HILLARP e t  al. s,~. R e c e n t l y  WOOD a n d  
BARNETT ~ r epo r t ed  t h e  a p p e a r a n c e  of ca techo l  a m i n e -  
c o n t a i n i n g  g ranu les  in t he  v e n t r o m e d i a l  nuc leus  of t he  
h y p o t h a l a m u s  a t  a f ine s t r u c t u r a l  level.  T he  s to rage  of 
ca t echo l  a m i n e  in  c y t o p l a s m i c  g ranu les  in a b o u n d  s t a t e  
was  r e p o r t e d  b y  BERTLER, HILLARP, a n d  ROSENGRENS; 
one  can  r ega rd  t h e  s to rage  as t he  f ina l  s t ep  in t h e  fo rma-  
t i on  of amines ,  m a k i n g  t h e m  ava i l ab le  for  phys io log ica l  
need .  A n d  i t  c an  be  a s s u m e d  t h a t  n o r e p i n e p h r i n e ,  5- 
h y d r o x y - t r y p t a m i n e ,  a n d  d o p a m i n e  a re  d i r ec t l y  fo rmed  
in t he  b r a i n ,  j u d g i n g  f rom t he  r e l a t ive  i m p e r m e a b i l i t y  of 
t h e  b l o o d - b r a i n  b a r r i e r  to  t he se  a m i n e s  ~. 

Since rese rp ine  b locks  t he  s to rage  of c a t eeho l  a m i n e s  in  
t he  b r a i n  10, t he  p r e s e n t  e x p e r i m e n t  was  focused on  f u r t h e r  
s t u d y  of effects  of r ese rp ine  on  g ranu les  of b r a i n  m o n o -  
amines ,  t h e i r  morpho log ica l  f ea tu res  a n d  d i s t r i b u t i o n  a t  a 
f ine s t r u c t u r a l  level.  

Materials and method. T w e n t y  mice,  s ix m o n t h s  of age, 
we igh ing  a n  ave rage  of 30 g, were used  in t he  p r e s e n t  
e x p e r i m e n t .  One  g roup  of a n i m a l s  was  t r e a t e d  w i t h  reser-  
p ine  ( sedaraupin)  0.5-1 m g / k g  i.p. dai ly.  T h e  a n i m a l s  
showed  c lea r -cu t  s y m p t o m s  of seda t ion .  5 mice  were 
sacr i f iced a f t e r  24 h, a n d  5 a f t e r  one  week  for  t h e  pu rpose  
of e l ec t ron  mic roscopy .  A n o t h e r  g roup  of 10 u n t r e a t e d  
mice was  used as  cont ro ls .  

T h e  whole  b r a i n  was  r e m o v e d  as qu ick ly  as  poss ible  
f rom t h e  sub jec t s ,  c u t  t r a n s v e r s e l y  t h r o u g h  t h e  S u b s t a n -  
t i a  n igra ,  a n d  f ixed in 1 %  OSO 4 f ixa t ive  buf fe red  w i t h  
0.14 ml  ve rona l  a c e t a t e  (pH 7.4) c o n t a i n i n g  0.9 m of 
sucrose  pe r  ml  for  4 h. T h e  t i s sue  was  d e h y d r a t e d  w i t h  
g raded  e t h a n o l  a n d  p r o p y l e n e  ox ide ;  d u r i n g  d e h y d r a t i o n ,  
regions of t h e  S u b s t a n t i a  n ig ra  were h a r v e s t e d  in sma l l  
pieces u n d e r  t he  d i ssec t ing  microscope.  These  were t h e n  
e m b e d d e d  in E p o n  812 accord ing  to  t he  m e t h o d  of LUFT ~, 
po lymer ized  for severa l  days  a t  g r aded  t e m p e r a t u r e s ,  a n d  
sec t ioned  w i t h  a L K B  mic ro tome .  Sec t ions  were s t a ined  
w i t h  u r a n y l  a ce t a t e  a n d  e x a m i n e d  in a S iemens  E l m i  1. 

Observations. Po lymer i zed  b locks  were r eo r i en ted  to  in-  
e lude  on ly  t he  reg ion  of S u b s t a n t i a  n ig ra  u n d e r  t h e  phase  
microscope.  The  bas is  p e d u n c u l i  was  used as a reference  
in i den t i f y ing  t h e  cells in  S u b s t a n t i a  n igra ,  w h e n  10 to 
20/J  sec t ions  were e x a m i n e d  u n d e r  t h e  phase  microscope.  

P o l y g o n a l - s h a p e d  n ig ra  cells r a n g i n g  f rom 11 to  15 # 
showed  smal l  ovo ida l  m i t o c h o n d r i a  d i s t r i b u t e d  t h r o u g h -  
ou t  t h e  cy top l a sm.  

The re  were  n u m e r o u s  vesicles w i t h  e lec t ron  dense  core 
a n d  less dense  p e r i p h e r y  r a n g i n g  f rom 0.1 to 0.3 # in  
d i a m e t e r  a t  t h e  p e r i p h e r y  of c y t o p l a s m  (Figure  1), in  t he  
a x o p l a s m  and  a x o n t e r m i n a l s  (Figure  2). I n  con t ro l  ani -  
mals ,  n o t  al l  t h e  cells c o n t a i n  such  g r a n u l a r  vesic les  in 
c y t o p l a s m ,  w h i c h  m a y  ind i ca t e  t h e  ex i s tence  of func-  
t i o n a l l y  d i f f e ren t  cells or  t h e  ac t ive  m e t a b o l i c  use of 
a m i n e - c o n t a i n i n g  granules .  

I n  a d d i t i o n  to  t he se  g r a n u l a r  vesicles,  t h e r e  were  c lear  
vesicles r a n g i n g  f rom 0.08 to 0.1 l, in  d i a m e t e r  seen e v e n l y  
d i s t r i b u t e d  in t h e  a x o n t e r m i n a l s  (Figure  3). 

T h e r e  were  e v e n l y  d i s t r i b u t e d  potysomes ,  a n d  t h e  
p r o m i n e n t  nuc leus  h a d  a n  i n d e n t a t i o n  in wh ich  pre-  
s u m a b l y  t he  c y t o p l a s m i c  cen t re  lies. The  s t r u c t u r e  of 
nuc leo lus  in  these  cells showed  t h e  cha r ac t e r i s t i c  p resence  
of severa l  vacuoles .  

A n o t a b l e  a spec t  in  these  cells is t he  a p p e a r a n c e  of an  
ova l  osmiophi l ie  b o d y  w i t h o u t  m e m b r a n e  in  t h e  cy to-  
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