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p re fe r ab ly  d e m o n s t r a t e s  non -ad rene rg i c  fibres.  B o t h  
f luorescen t  and  m e t h y l e n e - b l u e - s t a i n e d  f ibres  a p p e a r  
s i m u l t a n e o u s l y  in all  h e a r t  va lves  of t h e  r a t  excep t  1 
aor t i c  cusp (No. I I  in  F igu re  2). The  2 t y p e s  of f ibres  
r u n  close t o g e t h e r  in  t h e  t e r m i n a l  v e g e t a t i v e  g r o u n d  
plexus.  I t  seems m o s t  r ea sonab le  to  suppose  t h a t  t h e  
2 con t iguous  f ibres  are  ad rene rg ic  a n d  cholinergic,  re- 
spect ively .  

I t  h a s  been  s h o w n  p rev ious ly  2 t h a t  t he  p l exa  of t h e  
va lves  are  a d i r ec t  c o n t i n u a t i o n  of a n  endoca rd i a l  n e r v e  
plexus,  a n d  t h e  t y p e  of n e r v e  supp ly  found  in t he  va lves  

Fig. 2. Schematic representation of the aortic valve (see text). 
CA: Coronary artery. 

c an  be  expec t ed  also in th i s  endoca rd ia !  plexus.  E lec t ron -  
microscopica l  s tud ies  9 h a v e  conf i rmed  this ,  a n d  h a v e  
shown  t h a t  t h e  a r r a n g e m e n t  w i t h  t h e  2 t ypes  of con-  
t iguous  ne rves  c an  also be  found  a m o n g  t h e  ne rves  of 
t h e  m y o c a r d i u m  p r o p e r  1~ 

Rdsumd. Tou tes  les va lvu les  du  ra t ,  sauf  une  v a l v u l e  
de l ' aor te ,  c o n t i e n n e n t  des nerfs  ad r6ne rg ique  e t  chol iner-  
gique. Tr6s souven t ,  les d e u x  types  d ' a x o n e s  co u ren t  
t r6s  pr6s Fu n  de l ' a u t r e  c o m m e  ceux  de l ' i r is  du  ra t .  
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Optical Evidence of a Linear Component in Nucleoli  of Lemon Fruit Explants (Citrus limon L.) 

Cer ta in  s tages  of nuc leo la r  m o r p h o l o g y  of l emon  f ru i t  
e x p l a n t s  h a v e  been  s e p a r a t e d  f rom each  o t h e r  b y  a l t e r ing  
t h e  n u t r i e n t  e n v i r o n m e n t  1. These  morpho log ica l  s tages  
inc luded  nuc leo la r  e n l a r g e m e n t  w i t h  a n d  w i t h o u t  changes  
in  l i gh t  t r a n s m i s s i o n  p rope r t i e s  as well  as t h e  f o r m a t i o n  
of h i g h l y  re t rac t i l e  nuc leo la r  inclusions.  E v i d e n c e  is 
p r e sen t ed  here  t h a t  nucleol i  ' showing  regions  w i t h  dif-  
fer ing l igh t  t r a n s m i s s i o n  p rope r t i e s '  as well  as t h e  fo rma-  
t i on  of r e t r ac t i l e  nuc leo la r  m a t e r i a l  obse rved  in l e m o n  
f ru i t  e x p l a n t s  1 are  p r i m a r i l y  assoc ia ted  w i t h  a l inea r  
c o m p o n e n t  of t h e  nucleolus .  

Vesicle s ta lks  f rom m a t u r e  l emons  (Citrus limos L.) 
were i nocu la t ed  asep t i ca l ly  o n t o  d is t i l led  w a t e r  a n d  mi-  
nera l - sucrose  so lu t ion  1 a n d  p laced  in t h e  d a r k  a t  25~ 
Af t e r  2 or  3 clays in  v i t r o  t h e  s ta lks  were f ixed in R a n -  
do lph ' s  C R A F  so lu t ion  a n d  w a s h e d  well  in  dis t i l led  water .  
The  t i ssue  was  s q u a s h e d  b e t w e e n  2 d r y  u n c o a t e d  micro-  
scope slides a n d  dr ied  over  a n h y d r o u s  CaC12 a f t e r  sepa-  
r a t i n g  t h e  slides. The  s q u a s h e d  m a t e r i a l  was  covered  
w i t h  severa l  d rops  of xylo l  for 15-20 ra in  before  m o u n t i n g  
u n s t a i n e d  in 'S i r a '  m o u n t a n t  or  ' P e r m o u n t ' .  U n s t a i n e d  
s q u a s h  p r e p a r a t i o n s  of f resh ly  excised s t a lks  f ixed in 
C R A F  so lu t ion  se rved  as controls .  

Nucleol i  of t h e  con t ro l  t i s sue  were h o m o g e n e o u s  in  
a p p e a r a n c e  as obse rved  p rev ious ly  (Figure  1) 1, 3. E n l a r g e d  
nucleol i  were  e v i d e n t  in  e x p l a n t s  m a i n t a i n e d  on  dis t i l led  
w a t e r  some of wh ich  c o n t a i n e d  a r e l a t ive ly  dense-  
a p p e a r i n g  non- re t r ac t i l e  m a t e r i a l  a r r a n g e d  in  a l inea r  
f a sh ion  a long  t h e  ins ide  p e r i p h e r y  of t he  nucleol i  (Fig- 
ure  2). This  l inea r  a r r a n g e m e n t  of non- re t r ac t i l e  m a t e r i a l  
was  also e v i d e n t  in  nucleol i  of e x p l a n t s  m a i n t a i n e d  on  
comple t e  n u t r i e n t  m e d i u m .  I t  is t h i s  non- re t r ac t i l e  s tage  
of t h e  l inea r  nuc leo la r  c o m p o n e n t  t h a t  was  m o s t  l ike ly  
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Fig, 1. Nuclei and hom0geneous-appearing nucleoli of control tissue. 
Bright field, x 1250. 
Fig. 2. Nucleus and nucleolus of distilled water explant showing 
linear arrangement of non-retractile material at right side of Ilucleolus. 
Phase contrast. • 1250. 
Fig. 3a. Nucleus and nucleolus of explant on complete medium 
showing marked linearity of nucleolar component at right side of 
nucleohs. Note the looped appearance. Bright field, • 1250. 
Fig. 3b. Phase contrast microscopy of nucleolar component in 
Figure 3a. x 1250. 
Fig. 4a. Nucleus and .nucleolus of explant on complet e medium 
showing linearity of nucleolar component lining the'entire periphery 
of the nueleotus. Bright field. • 1250. 
Fig. 4b. Phase contrast microscopy .of nncleolar component in 
Figure 4a. X1250. N, nucleus; n; nucleolus; 1, linear component. 



744 Speeialia 15.7. 1969 

respons ib le  for  t h e  a p p e a r a n c e  of nucleol i  descr ibed  as 
h a v i n g  regions  w i t h  d i f fer ing l igh t  t r a n s m i s s i o n  prop-  
er t ies  (see F igures  3, 4a a n d  4e of reference !) a n d  
p r o b a b l y  cor responds  to  t h e  p h e n o m e n o n  descr ibed  b y  
I{EISSENWEBER and  CARDOSA 3 conce rn ing  t h e  pars  
a m o r p h a  a n d  nuc leo lonema.  I n  m a n y  nucleol i  of t h e  
exp l an t s  on  comple t e  m e d i u m  th i s  l inear  s t r u c t u r e  was 
h igh ly  re f rac t i le  a n d  cons is ted  of t h i n - a p p e a r i n g  con- 
t i nuous  connec t ions  b e t w e e n  k n o b s  or swellings occur r ing  
a t  a p p a r e n t l y  regu la r  i n t e rva l s  (Figures 3a, b, 4a, b). 
The  non- re f rac t i l e  a n d  ref rac t i le  cond i t ions  of t h i s  l inear  
s t r u c t u r e  no  d o u b t  ref lec ted  d i f fe ren t  s tages  of g r o w t h  
a c t i v i t y  of t he  exp lan t s .  The  l inear  n a t u r e  of th i s  refrac-  
t i le nuc leo la r  c o m p o n e n t  was  also ev iden t  f rom t h e  m a n -  
ne r  in  wh ich  i t  l ined t h e  ins ide  p e r i p h e r y  of t he  nucleol i  
a n d  t h a t  i t  f r e q u e n t l y  appea red  as loose helices or looped 
s t r u c t u r e s  (Figures  3a, b, 4a, b). F i l a m e n t o u s  s t r u c t u r e s  
c o m b i n e d  w i t h  dense  looking drop le t s  or  k n o b s  h a v e  also 
been  obse rved  in s t a ined  nucleol i  of ch icken  f ib rob las t s  ~. 
I n d i c a t i o n s  are  t h a t  t h e  l inear  nuc leo la r  c o m p o n e n t  de- 
scr ibed here  is t he  same  as t he  f i l amen tous  nuc leo la r  
c o m p o n e n t  k n o w n  as t h e  nuc l eo lonema  5-9. 

Zusammen/assung. Es  wird  gezeigt, dass  ein g rad l in iger  
N u k l e o l u s b e s t a n d t e i l  der  Z i t r u s f r u c h t  o f fenbar  in  v i t ro  
w ach s en  kann .  Dies m a c h t  deut l ich,  dass  es s ich bet 
d iesem N u k l eo l u s b es t an d t e i l  u m  das  N u k l e o l o n e m a  
hande l t .  

H. A. I~ORDAN 

Department of Botany, University o~ Birmingham, 
Birmingham 75 (England), 77 March 7969. 

8 N.J. REISSENWEBER and H. CARDOSA, Experientia 23, 256 (1967). 
4 S. GHOSH and R. LETTR~, Naturwissenschaften 70, 496 (1968). 
5 C. ESTABLE and J. R. SOTELO, Fine Structure o] Cells (Noordhoff, 

Groningen 1955), p. 170. 
6 C. ESTABLE, Natn. Cancer Inst. Monogr. 23, 91 (1966). 

L. F. LA Corm, Chromosomes Today (Ed. C. D. DARLINGTON and 
K. R. LEwis; Oliver and Boyd, Edinburgh and London 1966), 
p. 150, 

s j .L .  SIRLIN, Prog. Biophys. biophys. Chem. 12, 25 and 319 (1962). 
9 M. BIRNSTIEL, A. Rev. Pl. Physiol. 78, 25 (1967). 

Formation of Anaphylatoxin in Human Serum 

The  t e r m  ' a n a p h y l a t o x i n '  (AT) was coined b y  FRIED- 
BERGER a b o u t  60 years  ago and  ha s  been  used since to  
des igna te  t he  tox ic  pr inc ip le  wh ich  develops  in gu inea-p ig  
s e rum on i n c u b a t i o n  w i t h  a n t i g e n - a n t i b o d y  prec ip i t a tes .  
Once fo rmed  A T  r e m a i n s  act ive .  I t  is recognized b y  t h e  
shock  p roduced  a f t e r  i n j ec t ion  in to  n o r m a l  guinea-pigs ,  
or b y  t h e  c o n t r a c t i o n  fol lowed b y  t a c h y p h y l a x i s  of iso- 
l a t ed  s t r ips  of gu inea-p ig  i l eum (for reviews see GIERTZ 
and  HA~IN 1 a n d  VOGT2). The  ac t ions  are  t h e  same  in 
a c t i v a t e d  whole  s e rum or p l a s m a  a n d  in h igh ly  pur i f ied  
A T  p r e p a r a t i o n s  f rom r a t  and  hog  se rum 3,4. 

The  sera  of on ly  a few species are  su i t ab l e  for  AT 
fo rmat ion ,  b y  i m m u n e  p rec ip i t a t e s  or o the r  c o n t a c t  
agents .  P r o b a b l y  m a n y  inves t iga to r s  h a v e  t r i ed  w i t h o u t  
success  to  induce  A T  f o r m a t i o n  in h u m a n  se rum.  Accord-  
ing  to  NCHWOERER, BRANDT a n d  VOGT 5 t he  fa i lure  is 
due  to  t h e  lack of suff ic ient  p recursor  - a n a p h y l a t o x i -  
nogen  - to  yield a m o u n t s  of A T  d i rec t ly  d e t e c t a b l e  in  
t h e  serum.  W e  h a v e  now succeeded in d e m o n s t r a t i n g  
t h e  f o r m a t i o n  of A T  in whole  h u m a n  se rum af te r  concen-  
t r a t i o n  of t h e  ac t ive  pr inc ip le  b y  p rocedures  wh ich  h a v e  
been  used before  in  t he  pu r i f i ca t ion  of hog  se rum AT 4. 

Methods. I n  a r e p r e s e n t a t i v e  expe r imen t ,  880 ml  f resh 
h u m a n  s e r u m  were  s t i r red  for  60 m i n  a t  37~ w i t h  16 g 
b a k e r ' s  y e a s t  as c o n t a c t  ac t iva to r .  Af te r  cen t r i fug ing  
t he  s u p e r n a t a n t  was  d i lu ted  w i t h  880 ml  dis t i l led water ,  
cooled to  a b o u t  4~ a d j u s t e d  to  p H  4 w i t h  HC1 a n d  
adso rbed  twice  b a t c h w i s e  w i t h  CM cellulose (2.4 g each  
t ime) .  The  a d s o r b e n t  was  w a s h e d  w i t h  0.1 M a m m o n i u m  
f o r m a t e  buf fe r  p H  4 fol lowed b y  0 . 5 M  acet ic  acid in  a 
co lumn.  A T  was  t h e n  e lu ted  w i t h  0 . 1 M  a m m o n i m n  
f o r m a t e  buf fe r  p H  7.0. The  p r o t e i n - c o n t a i n i n g  f r ac t ions  
(220 ml) were adso rbed  on  10 g A m b e r l i t e  XAD-2 .  T h e  
a d s o r b e n t  was  w a s h e d  w i t h  w a t e r  a n d  e lu ted  w i t h  a 
m i x t u r e  of glacial  acet ic  acid,  m e t h a n o l  and  w a t e r  
(2 :1 :1 ) .  The  res idue  of th i s  e lua te  was f u r t h e r  pur i f ied  
b y  gel c h r o m a t o g r a p h y  on  S e p h a d e x  G-100 a n d  S e p h a d e x  
G-25. Af te r  lyoph i l i za t ion  8 . 3 m g  A T  were ob ta ined ,  
wh ich  were d issolved in 0 .02N acet ic  acid g iv ing  a s tock  
so lu t ion  which  c o n t a i n e d  1 mg/ml .  

Results and discussion. T h e  p r e p a r a t i o n  descr ibed a b o v e  
p roduced  m a x i m a l  con t r ac t i ons  of t he  i so la ted  gu inea-p ig  

i l eum a t  c o n c e n t r a t i o n s  of 1.5 b~g/ml b a t h .  A n o t h e r  p repa -  
r a t i o n  was 4 t imes  as ac t ive  ; t h e  we igh t  of o the r  p r epa ra -  
t ions  was u n k n o w n .  The  p r e p a r a t i o n s  were m u c h  less 
ac t ive  a n d  pu re  t h a n  pur i f ied  hog  AT. 

T h e  co n t r ac t i o n s  p roduced  were b locked  b y  t h e  an t i -  
h i s t a m i n i c  t r i p e l en n ami n e ,  a n d  t a c h y p h y l a x i s  was  ev iden t .  
C ros s - t achyphy lax i s  occur red  w i t h  all  o t h e r  A T  p repa ra -  
t ions  t e s t ed  (Figure) :  ATs  f rom r a t  a n d  hog  sera, pro-  
duced  b y  i n c u b a t i o n  w i t h  t h e  A T - f o r m i n g  e n z y m e  of 
cob ra  v e n o m ;  a n d  ATs  f rom se rum or  p l a s m a  of ra t ,  
gu inea-p ig  a n d  hog, p roduced  b y  c o n t a c t  a c t i v a t i o n  w i t h  
Sephadex ,  z y m o s a n  or yeas t .  

Isolated guinea-pig ileum. Cross-tachyphyIaxis between human (hu) 
and guinea-pig (g.p.) AT, both obtained by contact activation with 
yeast. Injections marked by dots are made with the desensitizing 
AT preparation, except for the last one which is the challenging 
injection of the other AT preparation. Contractions not marked by 
dots are due to aeetylcholine (4 • 10 .9 g/l). 
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