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This organism was found to  display cer ta in  charac-  
ter is t ics  t h a t  are typ ica l  for E. 6oli, such as, the  p r o m p t  
f e rmen ta t i on  of lactose and  the  p roduc t ion  of a metal l ic  
sheen on EMB agar. On the  o the r  hand,  the  isolate was 
shown to have  the  following fea tures  cons is ten t  w i th  P .  
rettgeri : c i t ra te  uti l ization,  deamina t ion  of phenyla lanine ,  
hydro lys is  of urea, absence of gas fo rmat ion  dur ing  glucose 
fe rmenta t ion ,  and  lack of f e rmen ta t ion  of arabinose  and  
maltose.  This  is w h y  we t e n t a t i v e l y  chose to  des ignate  
th is  o rganism a p r o m p t l y  lac tose- fe rment ing  s t ra in  of P .  
rettgeri. I t  is conceivable  t h a t  th is  o rganism is a ' hyb r id '  
t h a t  migh t  have  ar isen as a resul t  of an as ye t  u n k n o w n  
genet ic  in te rac t ion  be tween  a s t ra in  of E. coli and  a s t ra in  
of P. rettgeri. To the  bes t  of our  knowledge,  th is  is the  f i rs t  
s t ra in  of P. rettgeri isolated t h a t  f e rmen t s  lactose over-  
n igh t  6-n.  

This organism can be re t r ieved  w i thou t  diff icul ty  f rom 
clinical mater ia l  and all of the  isolated s t ra ins  cons is ten t ly  
f e rmen t  lactose, cons t an t ly  d isplay  ident ical  au t ib iograms  
and  produce  the  typical ,  unmis t akab le  odor. A deta i led  
s u m m a r y  of t he  ou tb reak  due  to th is  organism will be 
r epor ted  elsewhere (C. E. MCCALL, in prepara t ion)  12 

Zusammen[assung. Ein  avirulenter ,  p r o m p t  Lak tose -  
fe rment ie render ,  Ant ib io t ika- res i s ten te r  S t a m m  von  
Proteus rettgeri wurde  aus k l in ischem Material  isoliert. 

W. H. TRAU]3 

Departments o[ Microbiology and Pathology, 
Clinical Microbiology Laboratory, 
The Bowman Gray School o[ Medicine, 
Winston-Salem (North Carolina 27103, USA), 
16 October 7969. 

V. I. gUTTER and F. J. FOECKING, J. Bact. 83, 933 (1962), 
C. SHAW and P. H. CLARKE, J. gen. Microbiol. 73, 155 (1955). 

s H. PROOM, J. gen. Microbiol. 73, 170 (1955). 
9 j.  SINGER and J. BAR-CHAY, J. gen. Hyg. 52, 1 (1954). 

is R. RUSTIGAN and C. A. STUART, J. Bact. 49, 419 (1945). 
11 L. S. SUT~R, E. W. ULRICH, /3. S. Ko~Lz and V. W. STREET, 

Appl. Microbiol. 76, 881 (1968). 
12 Aided by a grant from the United Medical Research Foundation 

of North Carolina. 

Effects  of P h e n e t h y l  A lcoho l  on  I n f l u e n z a  Virus  G r o w t h  and M a c r o m o l e c u l a r  S y n t h e s i s  in Chick  
E m b r y o  Cells  

The bac te r ios ta t ic  drug  p h e n e t h y l  alcohol has pre-  
viously been  shown to  inhibi t  the  repl icat ion of several  
D N A  viruses 1-3, and  the  g rowth  of small  R N A  viruses in 
bac te r ia  4 and an imal  cells in suspension cul ture  5. In  all 
cases t he  effect  was reversible,  and the  drug had  to be 
p resen t  dur ing  the  t ime  of viral  repl icat ion in order  to  
cause inhibi t ion.  The site of act ion of p h e n e t h y l  alcohol 
is no t  known,  a l though  there  are repor ts  of a l te ra t ions  in 
cell n l embrane  func t ion  in t r ea t ed  cells 6-s. This resul ts  in 
inhib i t ion  of cell growth,  and  of the  synthes is  of RNA,  
DNA, and  pro te in  in bo th  bacter ia  9, z0 and animal  cells 
in suspension cul ture  11-13. These effects  on macromole-  
cular  synthes is  and  cell g rowth  have  been  shown to  be 
reversible  following removal  of the  drug  even af ter  t rea t -  
m e n t  for 12 days  11. 

The repl icat ion of inf luenza viruses differs f rom t h a t  of 
smal l  R N A  viruses in a n u m b e r  of respects,  and  in par t i -  
cular d isplays  a h igh  degree of dependence  on hos t  cell 
me tabo l i sm 14. I t  was therefore  of in te res t  to s tudy  the  
effect  of p h e n e t h y l  alcohol on inf luenza virus growth  in 
mono laye r  cul tures  of chick embryo  f ibroblas t  cells. 
Since there  are no previous repor t s  of the  act ion of phen-  
e thy l  alcohol on cells in monolayer  culture,  as opposed  to  
suspension cul tures which are d ividing rap id ly  la, we also 
measured  R N A  and  pro te in  synthes is  in t rea ted  cells. 

Cell cul tures  were p repa red  and  infected wi th  inf luenza 
virus (fowl plague virus, Ros tock  strain) as detai led else- 
where  14. Fol lowing virus adsorpt ion ,  the  cells were 
washed  in phospha te -bu f fe red  saline, t h e n  incuba ted  at  
37 ~ in g rowth  m e d i u m  supp lemen ted  wi th  var ious  con- 
cen t ra t ions  of p h e n e t h y l  alcoholZS. Af ter  24 h. the  yield 
of virus  released in to  the  med ium was assayed by 
haemagg lu t ina t i on  t i t r a t ion  (Figure). Each  point  repre-  
sents  t he  average haemagg!u t in in  yield f rom 2 Pe t r i  dish 
cultures.  I t  can be seen t h a t  ve ry  small  concen t ra t ions  of 
p h e n e t h y l  alcohol, up to 5 m M ,  caused some increase in 
virus yield, bu t  h igher  concen t ra t ions  resul ted  in a 
marked  inhibi t ion which  was comple te  a t  abou t  20 raM. 

The inh ib i to ry  effect  of p h e n e t h y l  alcohol on inf luenza 
virus r ep l i ca t ion  was no t  due to  i rreversible cell  damage.  
Cells were incuba ted  wi th  10 m M  phene thy l  alcohol for 
2 h, t h e n  washed  free of the  drug  before infection. Virus  
yields 24 h la ter  did no t  differ  s ignif icant ly f rom those  
ob ta ined  f rom un t r ea t ed  cells. In  fu r the r  expe r imen t s  
p h e n e t h y l  alcohol (10 mM) was  added  a t  in tervals  a f te r  
infect ion and  the  haemagglu t in in  yield de te rmined  24 h 
post- infect ion.  Inh ib i t ion  was  observed when the  drug  
was added  at  any  t ime up to 3 h post - infect ion : t he rea f t e r  
the  effect  d iminished  and  if added  la ter  t han  10 h post-  
infect ion the  virus yield a t  24 h was normal .  Since virus 
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Effect of various concentrations of phenethyl alcohol on the yield of 
influenza virus from chick embryo fibroblast cell monolayers. 



15. 4. 1970 Specialia 4 3 9  

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 .  
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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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