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r e l e a s e  in  t h i s  s y s t e m  c o m m e n c e s  a t  3 h a n d  is  a l m o s t  
c o m p l e t e  b y  10 h ~ ,  t h e s e  r e s u l t s  w o u l d  s u g g e s t  t h a t  t h e  
d r u g  a c t s  as  a g e n e r a l  i n h i b i t o r  of  v i r u s  m a t u r a t i o n  r a t h e r  
t h a n  s p e c i f i c a l l y  b l o c k i n g  a s ing le  e a r l y  e v e n t .  

I n  o r d e r  t o  s t u d y  t h e  e f f ec t  o f  p h e n e t h y l  a l c o h o l  o n  
R N A  a n d  p r o t e i n  s y n t h e s i s  in  c h i c k  f i b r o b l a s t  cells,  48 h 
m o n o l a y e r  c u l t u r e s  we re  w a s h e d  in  p h o s p h a t e - b u f f e r e d  
sa l ine ,  t h e n  i n c u b a t e d  in  f r e s h  g r o w t h  m e d i u m ,  w i t h  o r  
w i t h o u t  a d d i t i o n  of  d r u g  (10 mM), a n d  s u p p l e m e n t e d  w i t h  
u r i d i n e - 5 - a H  (10 ixc/ml, spec i f i c  a c t i v i t y  5 c / m m o l e )  a n d  
DL-val ine-4-14C (0.5 ~xc/ml, spec i f i c  a c t i v i t y  36.6 c / m -  
mole ) .  A t  i n t e r v a l s ,  d u p l i c a t e  c u l t u r e s  we re  a n a l y s e d  for  
i n c o r p o r a t i o n  of  r a d i o a c t i v i t y  i n t o  R N A ,  p r o t e i n ,  a n d  t h e  
t r i c h l o r o a c e t i c  a c i d  (TCA) s o l u b l e  n u c l e o t i d e  poo l  as  de-  
s c r i b e d  in  d e t a i l  e l s e w h e r e  14,1~. T h e  i n c o r p o r a t i o n  o f  
u r i d i n e  i n t o  R N A  w a s  i n h i b i t e d  b y  a b o u t  5 0 %  a t  al l  
p e r i o d s  s t u d i e d ,  b u t  t h i s  i n h i b i t i o n  w a s  l a r g e l y  a c c o u n t e d  
fo r  b y  a d e c r e a s e  in  t h e  r a d i o a c t i v i t y  o f  t h e  T C A - s o l u b l e  
n u c l e o t i d e  poo l  (Tab le ) .  T h i s  s u g g e s t s  t h a t  a p r i m a r y  
e f f e c t  of  t h e  d r u g  is on  t h e  i n c o r p o r a t i o n  of  u r i d i n e  i n t o  t h e  
cell ,  a n d  s u p p o r t s  t h e  n o t i o n  t h a t  p h e n e t h y l  a l c o h o l  
e x e r t s  a p r i m a r y  e f f ec t  o n  t h e  cell  m e m b r a n e  la, 1~. P r o t e i n  
s y n t h e s i s  w a s  i n h i b i t e d  o n l y  s l i g h t l y  ( T a b l e ) ;  m u c h  
g r e a t e r  i n h i b i t i o n  of  p r o t e i n  s y n t h e s i s  h a s  b e e n  f o u n d  in  
s t u d i e s  u s i n g  a c t i v e l y  g r o w i n g  s u s p e n d e d  cell  c u l t u r e s  a n d  

Effect of phenethyl alcohol (10 rnM) on maeromoiecular synthesis in 
chick embryo fibroblast ceils 

Time 
(h) 

Incorporation of aH-uridine Incorporation of 
14C-valine 

TCA-soluble RNA Protein 
nucleotides (cpm//~g • 10 1) (epm/mg • 10 2) 
(cpln • 10 4) 
Control Treated Control Treated Control Treated 

0.5 3.3 1.9 4.9 2.9 9.5 9.0 

1.5 12.2 5.2 39.7 21.2 30.9 27.8 
2.5 15.5 11.5 64.6 36.6 58.8 44.6 
3.5 16.7 11.7 101.9 52.0 87.1 66.8 

All values are means obtained from duplicate cultures. 

b a c t e r i a  1~  I n  t h e  l a t t e r  c a s e s  i n h i b i t i o n  o f  p r o t e i n  
s y n t h e s i s  w a s  a c c o m p a n i e d  b y  d e c r e a s e d  cell  p ro l i f e r a -  
t i on ,  w h e r e a s  t h e  m o n o l a y e r  c u l t u r e s  w h i c h  we  u s e d  w e r e  
a l r e a d y  in  t h e  s t a t i o n a r y  p h a s e  of  g r o w t h .  T h u s  o u r  
r e s u l t s  a r e  n o t  i n c o n s i s t e n t  w i t h  t h e  c o n c l u s i o n  t h a t  
p h e n e t h y l  a l c o h o l  a c t s  b y  a f f e c t i n g  a cel l  m e m b r a n e -  
a s s o c i a t e d  p r o c e s s  c o n c e r n e d  w i t h  t h e  c o n t r o l  of  c e l l u l a r  
g r o w t h  ~3. F u r t h e r  s t u d i e s  u s i n g  p h e n e t h y l  a l c o h o l  a r e  
b e i n g  d i r e c t e d  t o w a r d s  t h e  i n t e r r e l a t i o n s h i p  of  i n f l u e n z a  
v i r u s  m u l t i p l i c a t i o n  w i t h  ce l lu l a r  m e t a b o l i s m .  

Zusammen/assung. P h e n e t h y l a l k o h o l  w i r k t  v i r u s s t a -  
t i s c h  u n d  es w i rd  v e r m u t e t ,  d a s s  d ie  m i t  d e r  Z e l l m e m b r a n  
in  B e z i e h u n g  s t e h e n d e n  V o r g g n g e  d e r  Z e l l v e r m e h r u n g  
b e e i n f l u s s t  w e r d e n .  

B.  W .  J. MAnY a n d  C. M. LOCKWOOD 

Department o[ Pathology, 
University of Cambridge, Tennis Court Road, 
Cambridge (England), 23 October 7969. 

1 G. BERRAH and W. A. KONETZKA, J. Bart.  83, 738 (1962). 
2 B. ROIZXIAN, Virology 19, 580 (1963). 
a j .  M. BOWEN, R. G. HUGHES and L. DMOCHOWSKI, Tex. Rep. 

Biol. Med. 2d, 143 (1966). 
4 M. NONOYAM* and Y. IKEDA, Biochcrn. biopbys. Res. Commun. 

15, 87 (1964). 
s p. G. W. PLAOEMANN, Virology 34, 319 (1968). 
6 R. W. TREICK and W. A. KONETZKA, J. Bart.  88, 1580 (1964). 
7 G. LESTER, J. Bart.  90, 29 (1965). 
s S. SILVER and L. WENDT, J. Bact. 93, 560 (1967). 
9 H. S. ROSENRRANZ, H. S. CARR and H. M. Rosl L J. Baet. 89, 1354 

(1965). 
lo c. PREVOST and V. MOSES, J. Bact. 91, 1446 (1966). 
n N. BRUCHOVSKY and J. E. "I'H.L, Moire. Pharmac. 3, 124 (1967). 
12 H. S. ROSENKRANZ, A. MEDNIS, P. A. MARKS and H. M. ROSE, 

Biochem. biophys. Acta 149, 513 (1967). 
la p. G. W. PLAC, E.X~A~N, BiochenL biophys. Acta 155, 202 (1968). 
14 R. BORLANI) and B. W. J. MAHY, J. Virol. 2, 33 (1968). 
la Phenethyl alcohol wa~ obtained from British Drug Houses Ltd., 

Poole, Dorset (England). 
16 R. BORLAND and B. W. J. MAIIY, Arch. ges. Virusforsch., in press, 

(197o). 
17 F. R. LEACH, H. B~ST, E. M. DAVIS, 1). C. SANDERS and 1). M. 

GRIMLIN, ExpI. Ceil Res. 36, 524 (1964}. 

The Host-Parasite  Interface of Strigeoid Trematodes  

VIII. Surface Specialization of the Adhesive Organ of Cardiocephaloides physalis  (Lutz, 1926) 

S t r i g e o i d  t r e m a t o d e s  ( P l a t y h e l m i n t h e s )  p o s s e s s  a 
p o s t e r i o r  h i n d - b o d y  a n d  a n  a n t e r i o r  f o r e - b o d y  w h i c h  
bea r s ,  on  i t s  v e n t r a l  s u r f a c e ,  a v e n t r a l  s u c k e r  a n d  p o s -  
t e r i o r  to  t h i s ,  t h e  a d h e s i v e  o r g a n ,  w h i c h  is u s e d  to  a c h i e v e  
v e r y  i n t i m a t e  c o n t a c t  w i t h  t h e  h o s t  t i s s u e s .  T h e  f o r e - b o d y  
is  c u p - s h a p e d  in  s o m e  spec i e s  1 a n d  in  t h e s e  t h e  a d h e s i v e  
o r g a n  c o n s i s t s  of  2 l obes  a n d  t h e  p a r a s i t e  l ies  w i t h  t h e  
m o u t h  of  t h e  f o r e - b o d y  c u p  p r e s s e d  a g a i n s t  t h e  h o s t  g u t  
m u c o s a  so  t h a t  t h e  g u t  v i l l u s  b e c o m e s  d r a w n  i n t o  t h e  c u p  
t o  lie b e t w e e n  t h e  2 lobes .  P r e v i o u s  e l e c t r o n  m i c r o s c o p e  
s t u d i e s  2-~ h a v e  i n d i c a t e d  t h a t  in  c e r t a i n  s t r i g e o i d  s p e c i e s  
t h e  t e g u m e n t  o f  t h e  a d h e s i v e  o r g a n  l obes  in c o n t a c t  w i t h  

t h e  h o s t  t i s s u e s  is s p e c i a l i z e d  to  f o r m  a c h a m b e r e d ,  
p l a c e n t a - l i k e  s u r f a c e  2. 

Cardiocephaloides physalis is a p o o r l y  k n o w n  f o r m  a n d  
i t  s e e m e d  a p p r o p r i a t e  to  d e t e r m i n e  t h e  p r e s e n c e  of  
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t e g u m e n t a r y  s p e c i a l i z a t i o n  in  t h i s  r a r e  spec ies .  P r o f e s s o r  
J .  G. BAER ( N e u c h ~ t e l )  p r e s e n t e d  m e  w i t h  s e v e r a l  spec i -  
m e n s  c o l l e c t e d  f r o m  Phalacrocorax bougainvillei (Less)  
f r o m  t h e  G u a n a p e  I s l a n d s  (Pe ru ) .  T h e  m a t e r i a l  h a d  b e e n  
f i x e d  in  h o t  1 0 %  n e u t r a l  f o r m a l i n  a n d  w a s  s t i l l  in  t h e  
f i x a t i v e  w h e n  r e c e i v e d .  T h e  h i s t o l o g y  of  t h e  a d h e s i v e  

o r g a n  a n d  i t s  a t t a c h m e n t  t o  t h e  h o s t  m u c o s a  h a s  b e e n  
d e s c r i b e d  a t  t h e  l i g h t  m i c r o s c o p e  l eve l  b y  BAER 7. 

T h e  s t r u c t u r e  of  t h e  a d h e s i v e  o r g a n  a n d  t h e  f o r e - b o d y  
is  i l l u s t r a t e d  b y  F i g u r e  1. T h e  a d h e s i v e  o r g a n  is  c h a r a c -  
t e r i s t i c  in  t h a t  (a) t h e  d o r s a l  l obe  is f i x e d  t o  t h e  c u p  w a l l  
a l o n g  i t s  d o r s a l  e d g e  a n d  (b) a p o r t i o n  of  t h e  s p e c i a l i z e d  

�9 . ~ 

Fig. 1. Semi-diagrammatic drawing of sagittal section through the 
fore-body of C. physalis. The hind-body (HB) has not been included 
in full. The lateral and ventral  surfaces of the fore-body are extended 
to form a cup (C) enclosing the 2 lobes of the adhesive organ (AOL). 
Note the plug of host tissue (HT) lying between the lobes. 'Normal '  
tegument is indicated by a solid black line; the specialized tegument,  
spined in certain regions, of the adhesive organ lobes by a broken 
dotted line. Also shown are the oral sucker (OS); pharynx (P); 
caeca (CA); lappets (L); ventral sucker (VS) and excretory lacunae 
(EL). 

Fig. 2. Electronmicrograph of the specialized tegument of the adhe- 
sive organ lobes. The section is sagittaI and shows the irregularly 
arranged walls (AOT) enclosing small chambers (CH) containing 
microvilli (MV). Stained with uranyl acetate and lead citrate. 
• 29,000. 

Fig. 3, Electronmicrograph of a transverse section through the 
chambers (ell) of the specialized tegument  (AOT). Note that  the 
chambers are lined with plasma membrane (PM) and contain micro- 
villi (MV), Stained as in Figure 2. • 60,000. 
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surface is spined (Figure 4). The  ven t ra l  lobe is free a t  its 
apex  and lateral  margins,  b u t  is f ixed to and arises f rom 
the  mid-ven t ra l  cup wall a t  its base. The hos t  villus comes 
to  lie be tween  the  appos ing  surfaces of the  2 adhesive  
organ lobes. 

The outer  and inner  surfaces of t he  fore b o d y  cup and 
the  surface of the  adhes ive  organ lobes ad jacen t  to the  
cup wall are covered wi th  ' normal '  s cy toplasmic  t egument .  
In  contras t ,  the  apposing  surface of t he  lobes is covered 
wi th  a specialized, chambered  cy toplasmic  surface 

(Figure 2). The  chamber s  are covered wi th  a uni t  p l a sma  
m e m b r a n e  and  f rom the  walls arise long s lender  microvil l i  
(Figure 3). The walls of the  cup and  the  adhes ive  organ 
lobes con ta in  extens ions  of the  exc re to ry  lacuna sys t em 
and  the  walls of th is  are cy top lasmic  and  bear  lamellae 9. 
The hos t  t issue plug, lying be tween  the  lobes, shows 
considerable  lysis and  in m a n y  cases the  hos t  capillaries 
come into  close con tac t  w i th  t he  special ized adhes ive  
organ surface (Figure 4). 

Surface special izat ion therefore ,  also exis ts  in Cardio- 
cephaloides and the  na tu re  of th is  surface suggests  t h a t  it  
m igh t  p lay a vital ,  possibly p lacen ta l  role, in the  absorp-  
t ion of nu t r i en t s  f rom the  host .  The excre tory  lacunae,  
p resen t  in these  lobes, migh t  also aid in the  t rans loca t ion  
of absorbed  nut r ients .  I t  is also w o r t h  men t ion ing  t h a t  it  
is possible to use, for u l t r a s t ruc tu ra l  studies,  mater ia l  
f ixed in the  field for o ther  purposes ,  a l though  it is sui table 
for the  s tudy  of the  more  obvious  u l t r a s t ruc tu ra l  features  
only  10. 

Zusammen/assung. Die u l t ras t ruk tue l le  U n t e r s u c h u n g  
des Haf to rgans  von Cardiocephaloides physalis (Trema- 
toda) 1/~sst eine mi t  Aush6hlungen  versehene  zel lplasma- 
t i sche Oberfli*che erkennen,  die mi t  der  l amina  propr ia  
der  W i r t s d a r m z o t t e  (Phalacrocorax bougainvillei) in 
engs t em K o n t a k t  s t eh t  und m6glicherweise P lazen ta -  
funk t ion  besi tz t .  

D. A. ERASMUS 1~ 

Department of Zoology, University College, 
Cardiff, CF1 3 N R  (Gt. Britain), 5 November 1069. 

lqg. 4. Electronnfierograph of host tissue plug (HT) lying between 
the specialized surfaces of the adhesive organ lobes (AOT). Note that 
the host tissue contains capillaries and erythrocytes (R13C), which lie 
very close to the adhesive organ surface. Spines (SP) are present on a 
portion of this surlace. Stained as in Figure 2. • 2000. 

7 J .  G. BAER, Parasitologieskii Sbornik, XXIV. (Academia Nauk 
SSSR, Moskwa 1969), p. 7. 

s D. A. ERASMUS, J. Parasit. 53, 703 (1967b). 
9 D. A. ERA.~IVS, J. Parasit. 5,3, 525 (1967a). 

~0 I am extremely grateful to Prof. BAER for his interest and genero- 
sity in sending me the specimens, and to Mr. T. ])AVIES for his 
technical assistance. 

P r o p e r t i e s  of a B l u e - G r e e n  Alga l  Shea th  

Struc tures  ex te rna l  to the  cell wall (i.e. shea ths  and 
capsules) are c o m m o n  among  the  Procaryo ta ,  a l though 
t h e y  are p robab ly  more  typ ica l  of the  blue-green algae 
(Myxophyceae)  t h a n  the  bacter ia .  In  the  la t te r  group the  
shea th  is a fairly well def ined morphological  feature  - a 
hollow s t ruc ture  enclosing a chain of cells or a t r i chome 1. 
I t  is chemical ly  d is t inc t  f rom the  capsule in Sphaerotilus 
nalans 2. In  the  blue-green algae all s t ruc tu res  ex te rna l  to 
the  cell wall, whe the r  t hey  be hollow tube-l ike s t ruc tures  
wi th  def ined margins  visible under  phase -con t r a s t  micro- 
scopy (e.g. Tolypothrix) or less obvious,  more  mucila-  
ginous, s t ruc tures  wi th  ind is t inc t  outer  edges (as in 
Nostoc, Anabaena), are referred to as sheaths .  In  s tudies  
of t he  shea th  of an isolate p repa red  in th is  labora tory ,  re- 
ferred to as s t ra in  FP23 (it is p robab ly  a Nostoc sp.), the  
shea th  showed react ions  typica l  of a bac ter ia l  capsule, and 
nigrosin showed a surpris ing aff ini ty  for pro te in  absorbed  
by  the  sheath .  

F i l amen t s  of a cul ture of FP23 in KNOP'S med i u m a 
possessed th ick  gelat inous adhe ren t  shea ths  up to 25 ~z in 

d iameter .  These shea ths  become clearly visible under  
phase -con t r a s t  microscopy when  ' s t a ined '  non-specif i-  
cally wi th  0.1% bovine  serum a lbumin  (BSA) at  p H  3.4 
(ToMCSIK and  GUEx-HOLZER 4). P resumeably ,  as suggested 
by  TOMCSlK and GUEx-HoLZER 4, the  p ro te in  was forming 
a salt-l ike c o m p o u n d  or prec ip i ta te  in the  sheath .  F lush ing  
such p repa ra t ions  wi th  McIlvaines  buffer  a t  p H  7.2 re- 
n loved the  p ro te in  and  the  shea ths  rever ted  to  the i r  nor- 
mal  poor ly  visible s ta te  under  phase -con t r a s t  microscopy.  

W h e n  BSA ' s t a ined '  shea ths  a t  p H  3.4 were m o u n t e d  in 
1/3000 nigrosin t hey  were found to  be l ight ly posi t ively  
s tained.  The d e p t h  of s ta in ing wi th  nigrosin was variable,  

1 V. B. D. SKER,~IA~, A Guide to the Identification o[ the Genera o] 
Bacteria (Williams and Wilkins Co., Baltimore, 1967), p. 19. 
A. a .  ROMANO and J. P. PELOQUIN, J. Bact. 86, 252 (1963). 

* E. G. PRIN~SlIEIM, Pure Cultures o] Algae (Cambridge University 
Press, 1949), p. 35. 

4 j.  TOMCSlK and S. GUEx-HoLZER, J. gen. Mierobiol. 70, 97 (1954). 


