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wir, dass der  Bazz i t  e ine S t r u k t u r  v o m  Berylltypus auf- 
weist .  Die  de ta i l l i e r te  K r i s t a l l s t r u k t u r b e s t i m m u n g  ist  
im Gange .  

Wit danken Herrn Ing. O. HAGER ~i~r die Bazzitstufe, Herrn Prof. 
W. FEITKNECI:tT :[fir die l~berlassung des Spektrographen und den 
Herren Dr. H. Bt3RKI und G. F. Bo~sMA fiir die Herstellung der 
R6ntgenaufnahmen. 

I-I. HUTTENLOCHER, TH. Hi3GI u n d  
W .  NOWACKI 

]klineralogisch-Petrographisches Inslitut der Universi- 
tiit Bern, den 6. Juli  1954. 

SvM4~mary 

Bazz i t e  r ecen t ly  found  in ~ral S t r e m  (Aarmassif ,  Ct. 
Graubf inden ,  Switzer land)  was i nves t i ga t ed  by  means  
of X - r a y  ( lat t ice cons tan ts ,  space group) and  spect ro-  
g raph ic  m e t h o d s  (major  and minor  cons t i tuen ts ) ,  I t  
seems to have  a s t ruc tu re  of the  bery l  type .  

Separation of Cis- and Trans-Azobenzene 
by Chromatography on Paper 

We have  found  t h a t  cis- and trans-azobenzene can be 
s epa ra t ed  by  c h r o m a t o g r a p h y  on pape r  using acet ic  
acid (40%) as e luent .  The  cis-form migra tes  wi th  t he  
e luent  as a ye l low spot  while  trans-azobenzene r emains  
s t a t ionary .  The  m e t h o d  was appl ied  also to t he  separa-  
t ion  of t he  two  isomers  f rom a so lu t ion  of trans-azo- 
benzene  p laced on f i l ter  pape r  and  i r rad ia ted ,  while wet ,  
by  sun or  u l t r av io le t  l ight .  Us ing  a q u a r t z  vessel,  the  
separa t ion  can  also be e f fec ted  by  s imul t aneous  i r radia-  
t ion  and  c h r o m a t o g r a p h y  of trans-azobenzene, t he  cis- 
azobenzene  appea r ing  here  as a ye l low band.  Separa t ions  
of o the r  geomet r i ca l  isomers  will  be r e p o r t e d  shor t ly .  

M. FRANKEL and  R.  WOLOVSKY 

Department o[ Organic Chemistry, The Hebrew Uni- 
versity, Jerusalem, Israel, May  75, 1954. 

Zusammen[assung 

Cis- und  trans-Azobenzol l a s s e n  sich papierchro-  
m a t o g r a p h i s c h  d u t c h  E l u t i o n  m i t  w/issriger EssigsRure 
t r ennen .  

d r o p h e n a n t h r e n  (I) beschr ieben  1, das  a m  b e q u e m s t e n  
aus Chloropren  und  B e n z o c h i n o n  erh / i l t l ich  ist  2. 
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N a c h  e inem du tch  ~ussere Umst/~nde bed ing t en  Un-  
t e r b r u c h  haben  wir  unsere  Versuche  zur  To t a l syn the se  
yon V e r b i n d u n g e n  der  S te ro idre ihe  wieder  au fgenom-  
men  und in d iesem Z u s a m m e n h a n g  die R e d u k t i o n  des 
~ t h y l e n k e t a l s  I I  von  I un te r such t .  I I  liess sich mi t  
L i t h i u m  in f l i iss igem A m m o n i a k ,  das ki irzl ich yon  
WILDS und  ~NELSON 3 bei schwer  r eduz ie rba ren  a roma-  
t i schen  S y s t e m e n  mi t  E r fo lg  v e r w e n d e t  worden  ist, re- 
duzieren.  Saure  H y d r o l y s e  des rohen  R e d u k t i o n s p r o -  
duk tes  ( D i h y d r o d e r i v a t  von  II) l iefer te  ein T r ike ton  v o m  
Stop. 121% das mi t  d e m  a n t i - t r a n s - 4 b - M e t h y l - l ,  2, 3, 4, 
4ax, 4b, 5, 6, 7, 9, 10, 10a f l -dodekahydro -phenan th ren -1 ,  4, 
7- tr ion (III)  v o n  P o o s  et al.* iden t i sch  war: Unsere  
Synthese  l iefer t  d e m n a c h  die den na t t i r l ichen  S te ro iden  
en t sp r echende  Verkn i ip fung  der  drei  Ringe.  

]Bei der  schonenden  H y d r o l y s e  des D i h y d r o d e r i v a t e s  
yon  I I  nach  der  f r i iher  beschr iebenen  Methode  5 blieb die 
IZeta lgruppe in 3-S te l lung  in t ak t .  Das so e rha l t ene  Tri-  
k e t o n - m o n o k e t a l  I V  v o m  Smp.  124 ° war  mi t  e iner  naeh  
P o o s  et al.* herges teHten  P robe  ident isch.  

Wir dauken Herrn Prof. T. REICHSVEIN sowie der Haco-GeseU- 
sehaft, AG., Giimligen, fi]r die F6rderung dieser Arbeit. 

C. A. GROB und  O. SCHINDLER 

Organisch-chemische Anstalt der Universitiit Basel, den 
78.Juni 1954. 

Summary  

R e d u c t i o n  of  the  ke ta l  I I  of  7 - k e t o - l , 4 - d i m e t h o x y -  
4b-methy l -5 ,  6, 7, 9, 1 0 - h e x a h y d r o p h e n a n t h r e n e  w i t h  li- 
t h i u m  in l iqu id  a m m o n i a  furn ishes  a co r re spond ing  
d ihydro  de r iva t i ve ,  f rom which  a t r i cyc l ic  t r ike tone ,  
m.p .  121 °, is o b t a i n e d  upon  acid  hydrolys is .  Th is  
t r i ke tone  is ident ica l  w i th  t he  r ecen t ly  descr ibed  an t i -  
t r ans -4b -me thy l -1 ,  2, 3, 4, 4a¢~, 4b, 5, 6, 7, 9, 10,10ecfl- dode-  
c a h y d r o - p h e n a n t h r e n e - l , 4 , 7 - t r i o n e  I f I  a n d  t h u s  con-  
fo rms  to  the  s t e r e o c h e m i s t r y  of  t he  n a t u r a l  s teroids.  

Versuche zur Synthese  von Verbindungen 
der Steroidreihe 

rib-Methyl-l, 2, 3, 4, da~, db, 5, 6, 7, 9, t0, lOafl-dodekahydro- 
phenanlhren- 1,4, 7-trion 

Vor m e h r e r e n  J a h r e n  wurde  eine Synthese  -con 7- 
IZeto- 1,4 - d i m e t h o x y - 4 b - m e t h y l - 4 b ,  5, 6, 7, 9, 10 - h e x a h y -  

C H 3 0 ~ .  CH30 / . \  
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1 C. A. GROB und XV. JUNDT, Helv. chim. Acta 3t, 1691 (1948). - 
C. A. GRo~ und H. WzcKz, Helv. cbim. Acta 31, 1706 (1948). 

C. A. GRoB uad W. JuteDV, Helv. chim. Acta 35, 2111 (1952). 
3 A. L. WILDS und N. A. NELSOn', J. Amer. Chem. Soc. 75, 5360 

(19~3). 
* G.I. Poos, G.E.ARTu, R. E. B EYLER und L.H. SARETr, J.  Amer. 

Chem. Soc. 75, 422 (1953). ~Vir danken der CIBA-Aktiengesellschaft 
ffir die freundliehe l~berlassung dieses Materials. 

5 C.A. GROB, W. JUNDT und H. WICKI, Helv. chim. Acta 32, 
2427 (1949), 

Electron Microscopy of the Golgi Apparatus 
of the Exocrine Pancreas Cells 

The  lack  of a g r e e m e n t  ref lec ted  in l i t e r a tu re  as to  the  
i n t e r p r e t a t i o n  of the  GOLGI a p p a r a t u s  is due  to t he  
i n a d e q u a c y  of l igh t  microscopica l  t e chn iques  for v isua-  
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GOLGI apparatus (indicated by the arrows) in exocrine cell of mouse pancreas. The arrows point to a region of the GOLGI apparatus 
containing GOLGI granules. To the right an excretory duet, in the lower part of the picture zymogen granules, above the GOLGI ap- 
paratus mitoehondria and in the left upper part and between other cell components intracellular cytoplasmic membranes. In the right 

upper corner, the cell membranes of two adjacent cells. Magnifieation: 46,000 x. 

l iz ing th i s  c y t o p l a s m i c  c o m p o n e n t .  These  t e c h n i q u e s  
are n o t  su f f i c i en t ly  specif ic  e v e n  to  m a k e  it  c e r t a i n  t h a t  
d i f f e r e n t  i n v e s t i g a t o r s  h a v e  b e e n  s t u d y i n g  i d e n t i c a l  
s t r u c t u r e s  u n d e r  t h e  c l a s s i f i ca t ion  of GOLGI a p p a r a t u s .  
T h e  d i f f icu l t i es  in  o b s e r v i n g  t h e  GoLoi  a p p a r a t u s  in  
l iv ing  n o r m a l  cells h a s  also c o n t r i b u t e d  to  d o u b t s  as  to  
i ts  r ea l i ty .  

DALTON a n d  FELIX 1 h a v e  d e m o n s t r a t e d  a GOLOI 
a p p a r a t u s  in e p i t h e l i a l  cells s u p r a v i t a l l y  in t e a s e d  
p r e p a r a t i o n  us ing  p h a s e  c o n t r a s t  m ic roscopy .  In  e l e c t r o n  
m i c r o g r a p h s  of sec t ions  t h r o u g h  t h e  s a m e  k i n d  of cells 
t h e y  o b s e r v e d  " c y t o p l a s m i c  s t r a n d s "  a n d  v a c u o l e s  
i n d i c a t i n g  a reg ion  o r g a n i z e d  d i f f e r e n t l y  f rom the  r e s t  of 
t he  c y t o p l a s m .  DALTON a n d  FELIX 2 l a t e r  d e s c r i b e d  t h e  
GOLGI m a t e r i a l  as c o n s i s t i n g  of vacuo l e s  m a r g i n a t e d  " b y  
lamel lae  c o m p a r a b l e  to  t hose  of t he  b a s o p h i l i c  s u b s t a n c e " .  

In  c o n n e c t i o n  w i t h  a s t u d y  of t h e  u l t r a s t r u c t u r a l  
o r g a n i z a t i o n  of t he  m o u s e  p a n c r e a s ,  a s t r u c t u r a l l y  well- 
de f ined  c y t o p l a s m i c  reg ion  ha s  c o n s t a n t l y  b e e n  obser -  
ved  in t h e  d i s t a l  p a r t  of t h e  cells. As t h e  c y t o p l a s m  of 
t he se  cells is o r g a n i z e d  in a v e r y  c h a r a c t e r i s t i c  w a y  

1 A. J. DALTON and M. D. FELIX, Am. J. Anat. 92, 277 (1993). 
2 A. J. DALVON and M. D. FELIX, J. Appl. Phys. 24, 1425 (1953). 

(SJ6STRAND 1, SJOSTRAND a n d  HANZON2), t he se  reg ions  
a p p e a r  w i t h  g r e a t  d i s t i n c t n e s s  f o r m i n g  s h a r p l y  o u t l i n e d  
a reas  of r a t h e r  i r r e g u l a r  f o r m  a n d  w i t h  a s t r u c t u r e  
c o n t r a s t i n g  to  t h e  r e s t  of t h e  c y t o p l a s m .  T h e  loca l i za t ion  
of  t he se  zones  c o r r e s p o n d s  e x a c t l y  to  t h e  s i te  of t h e  
GOLGI a p p a r a t u s  as d e t e r m i n e d  b y  m e a n s  of l i g h t  mic ro -  
scopy .  

T h i s  s t u d y  was  p e r f o r m e d  on u l t r a - t h i n  sec t ions  
p r e p a r e d  w i t h  t h e  SJOSTRAND 3 u l t r a m i c r o t o m e .  T h e  
t i ssue  was f ixed  in i so ton ic  a c e t a t e - v e r o n a l  bu f f e r ed  
o s m i u m  t e t r o x i d e  so lu t ion  (pH 7.2). Due  to  t h e  m i n u t e  
t h i c k n e s s  of t h e  sec t ions ,  h i g h  r e so lu t i on  p i c t u r e s  cou ld  
be  o b t a i n e d  w h i c h  m a d e  i t  poss ib le  to  o b s e r v e  a ser ies  
of s t r u c t u r a l  c o m p o n e n t s  w i t h i n  t h e  GOLGI zone.  I n  a 
f ine ly  g r a n u l a r  or  h o m o g e n e o u s  ground substance, a 
g r o u p  of t h r e e  to  f ive t i g h t l y  p a c k e d  pa i r s  of m e m b r a n e s  
or l amel l ae  are e m b e d d e d .  These  GOLGI membranes are 
s m o o t h  and ,  in  c o n t r a s t  to  t h e  c y t o p l a s m i c  m e m b r a n e s  
(SJ6sTRAND 1, SJOSTRAND a n d  HANZON2), t h e y  a re  n o t  
a s s o c i a t e d  w i t h  a n y  o p a q u e  pa r t i c l e s .  T h e y  s h o w  a 

I F. S. SJ6GTRAND, Nature 171, 30 (1953). 
F. S. SJOSTRAND and V. HAszoN, ExptI. Cell Res. (in press). 

a F. S. SJ6STRAND, Exper. 9, 114 (1953). 
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fairly irregular course and to a varying extent  are split 
apart  by vacuolar  spaces of more or less irregular form. 

In addit ion to the GOLGI membranes,  granules are 
found in the GOLGI ground substance. These granules 
show int imate  topographic relationship to the GOLGI 
membranes.  Their  size, form and opaci ty varies conside- 
rably. The biggest granules are zymogen granules, exhib- 
iting all the characteristic morphological features of 
such granules. There are found all kinds of transmission 
stages from small sized granules to these zymogen 
granules. Topographic relationships produce the im- 
pression of a transi t ion of GOLGI membrane mater ial  
into granules which, when moving away from the 
membrane zone, are gradually transformed into zymogen 
granules. Fur ther  studies which take the t ime factor into 
account  seem necessary for a sound interpreta t ion of 
such relationships. 

Our experiments  using s tarving and fed animals, and 
injections of pilocarpine hydrochloride, in order to vary  
the functional conditions of the exocrine pancreas cells, 
have failed to present sufficiently well-defined states of 
ac t iv i ty  for a more critical analysis of the functional 
significance of the GOLGI apparatus.  

One grea td i f f icu l ty  in accepting the GOLGI apparatus 
as a preformed cell component  has been the lack of a 
specific method for demonstrat ion.  The high degree of 
organization observed in EMG's  of the GOLGI apparatus,  
mak~ it now stand out as a morphologically well-defined 
and characterist ic cell component  which is easily recog- 
nized in the cell. I t  cer tainly impresses us as a structure 
tha t  is preformed in the living cell. 

A cell component  similar to the one described here as 
the GOLGI apparatus has been observed in the columnar 
epithelial cells, in the GOBLET cells of the intestines 
(SJOSTRAND a n d  ZETTERQUIST 1) and in the tubular  cells 
of the mouse kidney (RIJoDIN2). 

A more detailed report  on this s tudy will be presented 
in Exper imenta l  Cell Research. 

This investigation has been supported by grants from 
the Knut  and Alice Wallenberg Foundation,  the 
"Riksf6reningen f/Sr Kr~iftsjnkdomarnas bekAmpande" 
and the Foundat ion "Therese och Johan  Anderssons 
Minne".  

F .  S. SJOSTRAND a n d  V. HANZON 

Department of Anatomy, Karolinsha Institutet, 
Stockholm, March 5, 1954. 

Zusammen[assung 

In den exokrinen Pankreaszellen der Maus wurde 
der Golgiapparat  im Elektronenmikroskop mit  hoher 
Aufl6sung auf ultradiinnen Schnit ten studiert.  Der 
Golgiapparat  zeichnet sich dutch ein deutlich abgegrenz- 
tes, unregelm~ssiges Zytoplasmagebiet  mit  eigenartiger 
S t ruktur  aus, wobei man drei verschiedene Kompo- 
nenten unterscheiden kann:  1. eine fast homogene 
Grundsubstanz;  2. Gruppen yon 3 bis 5 dicht gepackten 
Golgimembranpaaren,  yon unregelm/issigen Vakuol- 
bildungen getrennt ;  3. Golgigranula yon verschiedener 
Form, Gr6sse und Dichte. Die gr6ssten sind typische 
Zymogengranula.  

1 F. S. SJ6STRAND and H. ZETTERQUINT, in preparation. 
2 j .  RHODIN, Correlation o/ Oltrastructural Urganization and 

Function in Normal and Experimentally Changed Proximal Convoluted 
Tubule Ceils o/the Mouse Kidney (Stockholm, 1954). 

Elec tron  M i c r o s c o p y  of the  I n t e r c a l a t e d  D i s c s  of  
Card iac  M u s c l e  T i s s u e  

The interpreta t ion from light microscopic observa- 
tions of the significance of the intercalated discs of heart  
muscle has been very controversial.  A very extensive 
light microscopic study was presented by AtJRELL 1 in a 
monograph in which the l i terature was carefully 
reviewed up till 1945. Even earlier electron microscopic 
studies 2 have failed to give a conclusive answer, The 
intercalated discs have recently been subject to a histo- 
chemical s tudy by BOVRNE a who found a high enzyme 
concentrat ion in the discs indicating their  interest from 
a biochemical point of view. 

The present study, which will be reported on in more 
detail  elsewhere, has revealed tha t  the intercalated discs 
of cardiac muscle tissue represent ceil boundaries of a 
special kind. This type of cell boundary is, however, far 
from unique as far as pure morphology is concerned. 

Hear t  muscle from frog, mouse and guinea pig has 
been studied after f ixation in buffered isotonic osmium 
tetroxide solution (modified Palade solution 4) embedded 
in methacryla te  and sectioned with the ul t ra-microtome 
designed by SJOSTRAND 5. The about  200 A thick sec- 
tions have been studied in an RCA EMU 2 c electron 
microscope without  dissolving or subliming the embed- 
ding medium. 

Figure 1 shows a longitudinal  section through a 
myofibri l  from guinea pig heart  muscle. The myofibril  
consists of two fibril components  similar to those 
described by HUXLEY e (not clearly shown in this 
picture). At the end of the sarcomere seen in the picture 
a very opaque zone runs across the whole diameter  of 
the myofibril.  In the middle of this dark zone a bright 
line is observed. At higher magnification, as in Figure 2 
(which is from a section in series with tha t  presented in 
Fig. 1), it is seen tha t  the bright, less opaque line has a 
sharp boundary against  the opaque mater ia l ;  and in 
very thin sections a well defined thin dark line is ob- 
served at  this boundary.  This thin line is continuous with 
the sarcolemma facing the intersti t ial  connect ive tissue 
spaces. 

The e lementary  fibrils of the myofibrits do not bridge 
over  the gap formed by the less opaque area of the 
intercalated disc. 

The width of this bright zone is 150-200 A. The 
adjacent  opaque areas show a finely granular appear- 
ance. Its boundary towards the sarcomere is somewhat 
irregularly outlined and not sharply demarcated as it 
is towards the bright central  zone. 

The analysis of a great number  of EMG's  indicate 
tha t  the cardiac muscle tissue is completely subdivided 
into units representing cell territories without  any 
anastomoses. This conclusion is further  supported by 
the very  careful l ight microscopic s tudy of AURELL 7 
with three dimensional reconstruction of the arrange- 
ment  of the intercalated discs. The rod-like s tructure 
frequently observed at the intercalated discs when 
studied by means of light microscopy corresponds to a 
wavy arrangement  of the cell boundary at the site of the 
disc. When the ampli tude of these waves is pronounced 

1 G. AURELL, Die Glanzscheiben des Herzmuskelgewebes und ihre 
Verbindungen (Stockholm, 1945). 

2 V. L. VAN BREEMEN, Anat. Rec. 117, 49 (1953). 
a G. H. BOURNE, Nature 172, 588 (1933). 
4 G. PALADE, J. exptl. Med. 95, 285 (1952). 
5 F. S. SJOSTRAND, Exper. 9, 114 (1953). 

H. E. HVXLEV, Bioehim. biophys. Acta 19., 387 (1953). 
7 G. AURE1.L, Die Glanzscheiben des Herzmuskelgewebes und ihre 

l'erbindungen (Stockholm, 1945). 
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