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Summary 
A t t e m p t s  were made  to  grow cer ta in  viruses in organ cul tures  of Fa l l op i an  

tube.  Inf luenza  A S and B, para inf luenza  t y p e  2, rh inovirus  t y p e  2, ECHO virus  
t y p e  11 and  adenovi rus  t y p e  7 were observed to  mul t ip ly ,  bu t  pol iovirus  t y p e  1, 
a h u m a n  "co ronav i rus"  and  rh inovirus  t y p e  3 did  not.  

1. Introduction 

I t  has been found  useful  to employ  organ cul tures  in v i ro logy in order  to  
p ropaga te  viruses in d i f ferent ia ted  cells (1) ; such s tudies  m a y  help in unde r s t and ing  
the  pathogenes is  and  pa tho logy  of infect ion and  also in the  cu l t iva t ion  of viruses 
which do no t  grow read i ly  in exper imen ta l  animals  or in t issue cultures.  

W e  have  found ci l ia ted epi the l ium from the  r e sp i r a to ry  t r ac t  of h u m a n  embryos  
va luab le  in the  s t u d y  of r e sp i r a to ry  viruses, b u t  i t  is often diff icult  to  obtain .  Since 
a p p a r e n t l y  no rma l  Fa l lop i an  tubes  are  f requen t ly  ob ta ined  in gynaecological  
surgery  we have  s tud ied  the  growth  of viruses in t hem;  we though t  t h e y  might  
be useful in add i t ion  to,  or ins tead  of the  r e sp i r a to ry  epi thel ium.  

2. Materials and Methods 
2.1.  T i s s u e  

Fallopian tubes were obtained at  operation and quickly placed in cold Hanks '  
saline or in culture medium. Within a few hours tissue which had not  been clamped 
or bruised was dissected out and cut into pieces about 3 mm square. These were 
p lanted or scratched areas on the bot tom of a 60 mm plastic Fe t r i  dish containing 
4 ml of medium. Two pieces of tissue were used in each dish. The medium was usually 
tha t  shown to be opt imum in earlier studies by  TY~RELL and BLA~R~ (2), namely,  
0.2~o bovine plasma albumin in Eagle's medium. The dish cultures were incubated 

1 In receipt of a Fellowship from the World  Health Organization. 
2 In  receipt of a Fellowship from the Wellcome Trust. 
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in 5% CO s in air, the tube cultures in air, and both were held at  33 ~ or at  37~ 
depending upon the virus tested. Cultures were only used if dist inct  cil iary ac t iv i ty  
was seen one or two days after they  were prepared.  I t  was found tha t  cil iary ac t iv i ty  
ecas re ta ined for several weeks after the cultures were set up. 

2 .2 .  V i r u s e s  
Most of the viruses were s tandard  labora tory  strains, but  some were in the form 

of nasal washings collected from experimental ly infected volunteers;  a few were tissue 
culture fluids from early passages of field strains. 

2 .3 .  V i r u s  T i t r a t i o n s  
Organ culture fluids were mixed with an equal volume of broth and stored at  

--70~ as soon as ~hey were harvested.  They were thawed la~er and t i t ra ted,  usually 
b y  s tandard  endpoint  t i t rat ions using 10-fold dilutions in roller tube  tissue cultures 
and two to four tubes per dilution. Influenza B was t i t r a ted  in pr imary  monkey kidney 
cells, adenovirus, parainfluenza and ECHO virus in L 132 cells. 

Table 1. Results o] Growth Curve Experiments in Organ Cultures el Fallopian Tubes 
Using Laboratory Grown Viruses 

Virus  mu l t i p l i ed  

S t r a i~  P e a k  t i t r e  
I D ~ / m l  

Virus  d id  n o t  m u l t i p l y  

Influenza A2 108.2 
Influenza B 108.2 
Parainfluenza type  2 106.2 
Adenovirus type  7 > 104.2 
ECHO virus type  11 104.v 
Rhinovirus type  2 (H.G.P.) 103-e 

Pohovirus type  1 Lsc2ah  1 
"Coronavirus" L. P. strain 
Rhinovirus type  3 (F.E.B.) 

1 Two separate experiments.  

3. Results  

Al toge the r  t h i r t een  g rowth  curves of va ry ing  degrees of completeness  were 
performed.  A rep resen ta t ive  example  of a successful a t t e m p t  to  grow a vi rus  in 
organ cul ture  of Fa l lop i an  t ube  is shown in Fig.  1. A volume of 0.2 ml  of d i lu ted  
vi rus  was d ropped  onto the  tissue. Af te r  abou t  2 hours  the  m e d i u m  was changed 
3 t imes  to  reduce the  a m o u n t  of unadso rbed  virus.  I t  can  be seen t h a t  v i rus  was 
shed  in to  the  m e d i u m  and  t h a t  more  virus  was recovered  t h a n  was added.  The  
cilia cont inued  to  bea t  as well in the  infected cul tures  as in the  un inocu la ted  con- 
t rols  and  vi rus  con t inued  to  appea r  in the  med ium for s ix teen  days .  

The resul ts  of fur ther  exper iments  of th is  t y p e  are shown in Table  1. This  
indica tes  t h a t  viruses of several  different  b io log ica lgroups  mul t ip l i ed  in the  cultures.  
The form of the  g rowth  curves was roughly  s imilar  to  t h a t  shown in Fig.  1, bu t  
mos t  exper iments  were d iscont inued  af ter  7 days .  I t  can be  seen t h a t  a l though  
myxovi ruses  such as inf luenza and  para inf luenza  vi rus  m u l t i p l y  f reely as in  res- 
p i r a t o r y  epi the l ium,  only  one of the  two rhinoviruses  d id  so. I t  was r a the r  surpris-  
ing t h a t  a l though  one enterovirus ,  E C H O  virus  t y p e  11, mul t ip l i ed  a vaccine 
s t ra in  of pol iovirus  d id  not ,  even t hough  a subs tan t i a l  inoculum (10 a TCDs0 ) 
was given.  I t  was no t  surpr is ing t h a t  t h e " e o r o n a v i r u s "  d id  n o t  m u l t i p l y  since these  
are  well known  to  be ve ry  fas t id ious  organisms (3). 
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In  further studies we a t tempted to grow the virus present in clinical specimens 
by  inoculating nasal secretions (about 0.2 ml per culture) by  dropping them onto 
the pieces of tissue. Table 2 summarizes the results of these and the growth of 
rhinovirus type 2 is shown in Fig. 1. This indicates that  virus isolation from 
clinical specimens is possible. 
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Fig.  1. U p p e r  ha l f :  The  mul t ip l i ca -  
t i on  of a l a b o r a t o r y  s t r a i n  of rh ino-  
v i rus  t y p e  2 in  o r g a n  eu l t a r e s  of 
h u m a n  F a l l o p i a n  tube .  Vi rus  was  
t i t r a t e d  b y  p l a q u e  a s s a y  in  H-I-IeLa 
cells (6). A p p r o x i m a t e l y  103 P F U  were  
inocu la t ed .  L o w e r  ha l f :  S imi la r  
e x p e r i m e n t  ~s ing  n a s a l  w a s h i n g s  as  
i nocu lum.  A p p r o x i m a t e l y  10 P F U  
were  i n o c u l a t e d  

Table 2. Results of Growth Curve Ex/periments 
Using Viruses Obtained/rein Clinical Specimens 

S t r a i n  P e a k  t i t r e  
ID~o/ml 

I n f l u e n z a  A ~  105.2 
I n f l u e n z a  B 104. 2 

Rhinovirus type 2 (H.G.P.) l0 S 

4. Discussion 

I t  is technically quite easy to set up cultures of Fallopian tubes, provided the 
tissue is not damaged at  or after surgery. On the other hand, it seems to be less 
useful for growing a wide range of respiratory viruses than nasal or tracheal 
epithelium. I t  has been found possible to propagate mycoplasmas in similar 
cultures (4). 



Organ Cultures of Human Fallopian Tubes for the Propagation of Viruses 199 

I t  was interesting that  tho ciliary activity was not noticeably reduced by any 
of the viruses. Perhaps this indicates that  there are subtle differences between 
ciliated epithelium of the genital and respiratory tract;  although they look rather 
similar morphologically. HooRN and TY~ELL noted similar but less marked dif- 
ferences between oesophageal and tracheal epithelium (5). 
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