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are likely chemorecep tors ;  all  dendr i tes  are  enclosed in a 
single sheath),  and the  t h i rd  sensi l lum wi th  one sense 
cell and mechanorecep t ive  funct ion.  PETERS lS in a sensil- 
lure of b lowf ly  la rvae  wi th  unknown  func t ion  and 3 sense 
Cells; in th is  case each dendr i te  is enclosed in its own 
sheath. ADAMS 1~ in tas te  hairs of a b lood-sucking fly wi th  
3-5 sense cells; the  dendr i tes  are  enve loped  in a single 
sheath w i t h  a c o m p a r t m e n t  for each dendri te .  

In  the  fol lowing cases t h e  dendr i tes  h a v e  been found to  
be enclosed b y  a shea th  t h r o u g h o u t  thei r  passage th rough  
the lumen  of the  t r ichogen cell: PETERS 2° in two  types  of 
raechanoreceptors  in the  blowfly,  each  wi th  one sense 
cell. PETERs and I~ICHTER 21 and STORCKOW a* in pre- 
dominan t ly  5-celled hairs  of t he  b lowfly ;  all dendr i tes  are  
enclosed in a single shea th  wi th  a c o m p a r t m e n t  for each 

of  them.  PETERS and RICHTER ~1 in chemorecep t ive  papi l -  
lae of the  blowfly  w i t h  usua l ly  4 sense cells. 

The  posi t ion of the  shea th  in the  t a s t e  sensi l lum of the  
blowfly  is shown in F igure  1, while a pho tog raph  of the  
shea th  is g iven  in F igure  2. 

SLIFER et  al. ~e,~7 and RICHARD l~i observed  t h a t  the  
shea th  was cast  off w i th  t he  cut icle  dur ing  mol t ing .  
Therefore  t h e y  called i t  a cu t i cu la r  sheath.  A l t h o u g h  
these  sheaths  are  p robab ly  homologous  w i t h  the  scolops 
of t he  scolopidial  organs,  t h e y  should n o t  be cal led a 
scolopoid shea th  or  scolops, as PETERS 2o has r igh t ly  
po in ted  out,  as long as t he  proof  of homogene i ty  is 
lacking. 

The  funct ion  of the  cl inging shea th  and an embedd ing  
mater ia l  wi th in  the  shea th  a round the  dendr i t e  could  be  
mechanica l  pro tec t ion ,  physiological  pro tec t ion ,  or  a com-  
b ina t ion  of these funct ions.  I n  p lann ing  electrophysiotogi-  
cal  exper iments  and  in te rpre t ing  the i r  resul ts  the  possible 
exis tence of a high ex t race l lu la r  shun t ing  res is tance 
should be considered. 

Zusammen/assung.  In  den le tz ten  J a h r e n  wurde  gezeigt,  
dass u m den d is ta len  Tell  der  Dendr i t en  von  mechano-  und 
chemorezeptor i sehen  Sinneszel len eine Hii l le  v o r k o m m t .  
I h r  m6gl icher  Einf iuss  auf  die gemeinsamen  e lekt ro-  
physiologischen Merkmale  der  S innesorgane  wird disku-  
t iert .  
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Fig. 2. Oblique view distal into the socket of a taste hair of Calliphora 
{Stained with Methylene Blue in fixed form, teased preparation). 
Dendrites entering into the proximal part of the sheath, which ends 
here in 5 terminals, are vis/ble only through the microscope, x2000. 
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T h e  O c c u r r e n c e  o f  AS-trans-Hexadecenoic Acid  
In P h o s p h a t i d y l  Glycero l  f r o m  S p i n a c h  L e a v e s  

The preponderance  of poly  unsa tu ra t ed  f a t t y  acid con- 
s t i tuents  in the  lipids f rom pho tosyn the t i c  tissues is well 
established. Galae tosyl  glycerides h a v e  been shown to 
Contain over  90% of l inolenic acid  I,~, b u t  t he  phospho-  
lipids ex t r ac t ed  f rom green leaves appear  to  contain,  in 
addi t ion to  l inolenie and  linoleic acid, pa lmi t i c  acid in 
quan t i t y  ~-4. Apa r t  f rom differences in b iosynthe t ic  
mechanisms,  the  d is t inct ion in f a t t y  acid const i tuents  
among these  lipid classes is of in teres t  wi th  respect  to 
their  func t ion  in d i f ferent  biological  interfaces.  By  con- 
t ras t  to mos t  of the  phosphol ip id  species t h e  galactol ipids 
appear  to  be concen t ra ted  ma in ly  in t he  chloroplast  5"s. 
Therefore  i t  is i m p o r t a n t  to  es tabl ish the  f a t t y  acid com- 
Position of phospha t idy l  glycerol ,  since this  compound  
has been  demons t r a t ed  to be t he  ma jo r  phosphol ip id  of 
the pho tosyn the t i c  appa ra tus  5-~. 

Phospha t idy l  glycerol  was recent ly  ob ta ined  in a pure  
form 8, and on isolat ing i t  f rom spinach leaves (Spinacea 

oleracea) a un ique  d i s t r ibu t ion  of cer ta in  f a t t y  acids be- 
came  apparen t .  The  f a t t y  acid pa t t e rn  of  the  t o t a l  l ipid 
f rac t ion f rom spinach leaves appeared  to be ident ica l  to 
t h a t  r epor t ed  by  others  9-1~, and in good ag reemen t  wi th  
the  s tudies of DEBUCH a trans-hexadecenoic acid (16:1 
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Fatty acid composition in spinach leaves (Spinacea oleracea), as determined by gas-liquid chromatography 

Fatty acids 16:0 16: I 16:1 16:3 18:0 18:1 18:2 18:3 
lrans 

Total lipid ] 7.0 tr ~ 2.4 7.4 0.5 6.0 14.6 51.4 
Acetone soluble lipid 6.7 tr 0.5 12.3 0.5 4.1 8.8 67.0 
Acetone insoluble lipid 24.7 tr 4.8 tr tr 9.2 25.0 36.3 
Phospbatidyt glycerol 20.0 tr 31.7 0.6 2.6 8.0 37.1 
Lyso phosphatidyl glyeeroD, 32.4 tr  0.5 - 1.2 2.4 ~..1 61.4 
Fatty acid liberated from 11.1 tr 58.9 - - 3.1 14.5 1 ~'4 
pbospbatidyl glycerol b 

Traces of compounds less than 0.5%. b Use was made of phospholipase A from Crolalus adanumteus. 

trans) a n d  a h e x a t r i e n o i c  acid ( t 6 : 3 )  were  found  to  be  
p r e s e n t  (Table) .  As ou t l i ned  b y  DEBUCH these  u n s a t u r a t e d  
C~e f a t t y  acids  a re  specif ic  for  t he  ch loroplas t .  F r a c t i o n a -  
t i on  b y  m e a n s  of ace tone-MgCl  2 p r e c i p i t a t i o n  r e n d e r e d  a n  
i n t e r e s t i n g  d i s t r i b u t i o n  of b o t h  f a t t y  acid c o n s t i t u e n t s .  
T h e  16:1 trans-fatty acid was  r ecovered  in  t he  p r ec i p i t a t e  
con t a in ing ,  t o g e t h e r  w i t h  o t h e r  lipids, p r ac t i ca l l y  all  of 
t h e  phosphol ip ids ,  whereas  t he  16 :3  f a t t y  acid res idue  
a p p e a r e d  to  be  p r e s e n t  in  t he  so luble  f r ac t ion  w h i c h  is 
r i ch  in ga lac to l ip ids  (Table) .  Af te r  two  c h r o m a t o g r a p h i c  
runs  of t h e  ace tone  insoluble  f r ac t ion  on  silicic acid 
co lumns ,  we o b t a i n e d  a c h r o m a t o g r a p h i c a l l y  a n d  a n a l y t -  
ical ly  pu re  f r ac t ion  of p h o s p h a t i d y l  glycerol  (glycerol-  
p h o s p h o r u s  r a t i o :  2.04). Surpr i s ingly ,  gas c h r o m a t o -  
g r a p h y  of t h e  f a t t y  acid m e t h y l  es ters  d e m o n s t r a t e d  t h a t  
t h e  16:1 trans-fatty acid r e p r e s e n t e d  as m u c h  as 30% of 
t he  t o t a l  f a t t y  acid res idues  of p h o s p h a t i d y l  glycerol  
(Table).  T h e  f a t t y  acid m e t h y l  e s t e r  was  i so la ted  in a 
pu re  s t a t e  b y  m e a n s  of gas  c h r o m a t o g r a p h y .  T he  I R -  
s p e c t r u m  a n d  o x i d a t i v e  d e g r a d a t i o n  in per fec t  a g r e e m e n t  
w i t h  t h e  work  of DEBUCH 9 showed th i s  acid to  be  iden t ica l  
w i t h  A3-trans-hexadecenoic acid. 

The  f a t t y  acid compos i t i on  of t h e  lec i th in  f r ac t ion  f rom 
s p i n a c h  leaves  was  f o u n d  to  b e  v e r y  s imi la r  to  t h a t  re-  
p o r t e d  b y  SASTRY a n d  KATES ~ for  l ec i th in  f rom r u n n e r -  
b e a n  leaves.  A l t h o u g h  t h e  c h a r a c t e r i z a t i o n  of t h e  o t h e r  
p h o s p h o l i p i d  species is n o t  y e t  comple te ,  t he  ev idence  
a v a i l a b l e  now ind ica t e s  t h a t  t h e  16 :1  trans-fatty acid is 
c o n c e n t r a t e d  m a i n l y  in p h o s p h a t i d y l  glycerol.  Th i s  f ind-  
ing is r e l e v a n t  to  t h e  r e c e n t  w o r k  of NICHOLS% w h o  sug- 
ges ted  t h a t  l ec i th in  a n d  p h o s p h a t i d y l  e t h a n o l a m i n e  are  
p r e s e n t  m a i n l y  in  m i t o c h o n d r i a  a n d  nuclei ,  whe reas  

p h o s p h a t i d y l  glycerol  is speci f ica l ly  c o n c e n t r a t e d  in the  
ch lorop las t .  

T h e  pos i t i ona l  d i s t r i b u t i o n  of t h e  f a t t y  acids  was in- 
v e s t i g a t e d  a f t e r  a comple t e  hyd ro lys i s  of p h o s p h a t i d y l  
g lycerol  w i t h  p h o s p h o l i p a s e  A (EC 3.1.1.4) f rom Crotalus 
adamanteus TM. B y  v i r t u e  of t h e  pos i t i ona l  spec i f ic i ty  of 
th i s  e n z y m e  the  Aa-trans-hexadecenoic acid a p p e a r e d  to 
be  loca ted  exc lus ive ly  a t  t h e  2-pos i t ion  of  p h o s p h a t i d y l  
g lycerol  (Table) .  I t  is i n t r i g u i n g  t h a t  a p r e d o m i n a n t  p a r t  
of l inolenic  ac id  occupies  t he  1-posi t ion.  Hence ,  t h e  dis t r i -  
b u t i o n  of monoeno ic  a n d  po lyeno ic  f a t t y  acid c o n s t i t u e n t s  
in  p h o s p h a t i d y l  glycerol  differs  s ign i f i can t ly  *from the  
d i s t r i b u t i o n  usua l ly  found  in seve ra l  o t h e r  phospho l ip id  
t ypes  f rom t h e  a n i m a l  a n d  p l a n t  k ingdom.  

Zusammen/assung. D e r  G e h a l t  a n  Aa-trans-Hexadecen" 
s~ure  im P h o s p h a t i d y l g l y c e r o l  aus  g r i inen  S p i n a t b l ~ t t e r n  
(Spinacea oleracea) erweis t  s ich als au f fa l l end  hoch.  Die 
e n z y m a t i s c h e  H y d r o l y s e  zeigt  die C~6-Monoens~iure mi t  
der  fl-Stelle des P h o s p h a t i d s  ve rkn i ip f t .  
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A l t e r n a t i v e  P a t h w a y s  of  G l u c o s e  M e t a b o l i s m  in 
D e v e l o p i n g  Chick  B r a i n  1 

Introduction. A widely  used m e t h o d  of c o m p a r i n g  t he  
re la t ive  a m o u n t s  of glucose m e t abo l i z ed  b y  t h e  t w o  m a j o r  
k n o w n  p a t h w a y s ,  in  d i f f e ren t  t issues,  is b a s e d  on  t he  dif-  
f e ren t i a l  u t i l i za t ion  of specif ical ly label led  glucose. C-6 of 
t he  glucose molecule  is c o n v e r t e d  to c a r b o n  d iox ide  b y  
glycolysis  and  t he  t r i ca rboxy l i c  cycle. C-1 of the  glucose 
molecule  is c o n v e r t e d  to CO 2 b o t h  b y  th i s  p a t h w a y  a n d  
b y  t he  h e x o s e - m o n o p h o s p h a t e  s h u n t  2,3. This  m e t h o d  was 
used  in p rev ious  i nves t i ga t i ons  in  t h i s  l a b o r a t o r y  con-  
ce rn ing  the  r e l a t ive  i m p o r t a n c e  of t he  two p a t h w a y s  in 
va r ious  t i ssues  a 6. S t u d y  was now e x t e n d e d  to e m b r y o n i c  
ch ick  b r a i n  w i t h  t h e  purpose  of c o m p a r i n g  t he  re la t ive  

r a t e s  of t he  g lyco ly t ic  a n d  h e x o s e m o n o p h o s p h a t e  p a t h -  
ways  a t  va r ious  d e v e l o p m e n t a l  s tages .  

M'aterial and methods. E m b r y o s  were  r e m o v e d  f rom 
fert i le eggs i n c u b a t e d  for 6 to  21 d a y s  a t  37°C a n d  s t aged  
accord ing  to  t h e  HAMBURGER a n d  HAMILTON : s tage  
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