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Fig. 2. Sperm of Clenomys maulinus showing a cytoplasmic droplet 
in the midpieee. 

11 O. A. REIG, personal communication. 
12 ]~. BUSTOS and P, POTOCNJAK, Pan Am. Ass. of Anatomists 

Meeting, New Orleans (1972). 

the  spe rm appear ing  paddlel ike  in shape  in the  smears.  
A conspicuous process,  caudal ly  or iented,  or iginates  f rom 
the  pos ter ior  end of the  pos tacrosomic  region and runs  
parallel  to the  flagellum, which is seen displaced towards  
the  opposi te  side of the  head.  

This pos tacrosomic  process is longer t h a n  the  an tero-  
poster ior  d iamete r  of the  head  (Table). The acrosome forms 
ap p ro x i ma t e l y  3/4 of the  head,  excluding the  pos tacro-  
somic process. The wid th  of the  head  is roughly  half  i ts  
length.  

In  some spermatozoa ,  a cy top lasmic  d rop le t  is seen at  
the  p rox imal  segment  of the  tail,  i.e. facing the  pos ta-  
crosomic process (Figure 2). 

As can be seen in the  Table,  t h o u g h  head  d iamete r s  
f luc tua ted  f rom one animal  to another ,  the  rat io l eng th  
of t he  head / l eng th  of the  acrosome was qui te  cons tan t .  
The length  of t he  pos tacrosomic  process did no t  change 
s ignif icant ly  in the  animals  analyzed.  Since i t  was also 
observed in unf ixed  material ,  it  p ro b ab l y  cor responds  to a 
d is t inc t ive  s t ruc tu re  of C. maulinus spermatozoa .  

The pos tacrosomic  process m a y  well be a generic charac-  
teristic,  since a comparab le  s t ruc tu re  has  been found in 
d i f fe rent  species of the  same genus 11. H o w ev e r  it has  n o t  
been  observed  in tes t icu lar  sect ions of Octodon degusIL 

Hence  it seems advisable  to s t u d y  more  species of t he  
genus Ctenomys and o ther  Octodont idae ,  using more  
ref ined techniques ,  in order  to  gain a be t t e r  u n d e r s t an d i ng  
of the  morphofunc t iona l  and  evo lu t ionary  mean ing  of th is  
s t ructure .  

Bacterial Endotoxin and Impaired Fetal Development 
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Clinical Research Centre, Wat/ord Road, Harrow (Middlesex HA 1 3U J, England), 21 January 1976. 

Summary. Small  doses of E. coli endo tox in  given to  p r eg n an t  mice on the  13th d a y  of p r egnancy  caused only  a mild  
m a t e r n a l  illness b u t  induced  resorp t ion  of app rox ima t e l y  hal f  the  n u m b e r  of fetuses  in each mouse.  The remain ing  live 
fetuses  developed normal ly  and showed no evidence of r e t a rded  g rowth  or mal format ions .  The weights  of the i r  p lacen tas  
and  ma te rna l  spleens increased signif icantly.  E n d o t o x i n  given on the  6th day  of p r egnancy  caused a small  reduc t ion  
in fetal  weights .  

Fe t a l  g rowth  re ta rda t ion ,  man i fe s t ed  b y  low b i r th -  
weight ,  is recognized as an i m p o r t a n t  p rob lem in m a n  
and  one which  has  also been  ident i f ied in animals.  F r o m  
clinical s tud ies  in w o m e n  and  exper imen t s  in animals  i t  is 
clear t h a t  subclinical  or mild ma te rna l  infect ions are 
f r equen t ly  associa ted wi th  fetal  was tage  and r e t a rded  
fe ta l  deve lopment2 -L  However ,  the  effects  of smal l  
a m o u n t s  of endo tox in  f rom Gram-nega t ive  organisms,  
which are f r equen t ly  associated wi th  bacter iur ia  in preg- 
n a n c y  s,7 and  p r e m a t u r e  del ivery  s, have  received l i t t le 
a t t en t i on  a l though  the  abor t i fac ien t  ac t iv i ty  of re la t ively  
large non- l e tha l  doses are well es tabl ished ~-11 

The presen t  inves t igat ion,  therefore ,  was unde r t aken  
to s t u d y  the  effects on fetal  deve lopmen t  in the  mouse  of 
re la t ive ly  small  amoun t s  of endo tox in  which  caused 
only  a ve ry  mild and t r ans i en t  d i s tu rbance  of t he  m o t h e r ' s  
heal th .  The endo tox in  was  admin i s t e red  on the  13th day  
of ges ta t ion  af ter  the  deve lopmen t  of p lacenta l  c i rculat ion 
and  on the  6th day  of p r egnancy  before its deve lopment .  

Materials and methods. An ou tb red  s t ra in  of mice, 
TO/Crc, weighing 20 to  30 g were used t h r o u g h o u t  t he  
s tudy.  The  day  on which  the  vaginal  plug was found was 
t a k e n  as t he  1st day  of pregnancy .  A t  the  end of t he  
exper iment ,  on the  19th day  of ges ta t ion,  each animal  was  
anaes the t i zed  wi th  e ther  t h e n  killed by  dislocat ion of t he  
cervical  ver tebrae .  The fetuses  and  p lacen tas  were 
removed,  examined  macroscopica l ly  and t h e n  weighed.  
The fetuses were no t  examined  for cleft  pa la te .  

Endo tox in .  E a c h  mouse  was in jec ted  s.c. e i ther  on the  
13th day  of p regnancy ,  or on the  6th day,  w i th  t he  required 
a m o u n t  of endo tox in  (E. coli 0127 : B8 ; Difco Laborator ies)  
in 0.1 ml sterile phospha te -buf fe red  saline (PBS). Control  
mice were each in jec ted  wi th  0.1 ml  sterile P B S  only. The 
significance of the  effects  of endo tox in  t r e a t m e n t  was 
assessed using t-tests.  

1 Acknowledgments. I am indebted to Mrs. HEATHER SANDISON 
for technical assistance and to Mr. M. J. R. HEALY for statistical 
examination of the results. Dr. A. B. G. LANSDOWN kindly ad- 
vized on the interpretation of histological findings. 
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Resu l t s .  A single dose of 0.25 m g  e n d o t o x i n  was in-  
j ec ted  in to  mice  on t he  13 th  d a y  of p regnancy .  Th i s  
a m o u n t  did  n o t  a p p e a r  to  cause  a n y  serious illness t h o u g h  
a f t e r  t h e  f i rs t  24 h,  t h e i r  coa ts  were ruf f led  and  food 
i n t a k e  d ropped  s ign i f i can t ly  d u r i n g  t he  f i rs t  2 days  
(see Table) .  I n  addi t ion ,  h is to logica l  e x a m i n a t i o n s  were 
m a d e  of t he  liver,  k idney ,  spleens a n d  panc rea s  f rom 3 
animals ,  6, 18, 24, 48 a n d  72 h, and  6 days  a f t e r  in jec t ion  
of endo tox in .  No s ign i f ican t  changes  a t t r i b u t a b l e  to  the  
t r e a t m e n t  w i t h  e n d o t o x i n  were observed .  On t he  19 th  
d a y  of p r e g n a n c y  w h e n  t h i s  e x p e r i m e n t  was  t e r m i n a t e d ,  
a p p r o x i m a t e l y  ha l f  t he  n u m b e r  of fe tuses  in  each  mouse  
h a d  died and  were u n d e r g o i n g  resorp t ion .  However ,  t he  
weigh ts  of t h e  r e m a i n i n g  l ive fetuses  d id  n o t  differ  signif- 
i can t ly  f rom cont ro l s  and  on  macroscopic  e x a m i n a t i o n  
appea red  to be  t he  same  in eve ry  o the r  respect �9 The  pla-  
cen tas  f rom the  e n d o t o x i n - t r e a t e d  an ima l s  weighed more  
t h a n  those  of cont ro l s  (p < 0.01). Af te r  r ecove ry  f rom the  
in i t ia l  ano rex i a  t he  m o t h e r s  r e m a i n e d  h e a l t h y  for t he  res t  
of t he  p r e g n a n c y  a n d  t h e r e  was no a p p a r e n t  r educ t i on  of 
m a t e r n a l  weight ,  as i nd i ca t ed  b y  t h e i r  we igh ts  a f t e r  
r e m o v a l  of t he  u t e rus  a n d  c o n t e n t s  (Table)�9 The  weigh ts  
of t h e  spleens of t h e  t r e a t e d  animals ,  however ,  were  more  
t h a n  doub le  those  of t h e c o n t r o l s .  

W h e n  t he  dose of e n d o t o x i n  was r educed  to 0.147 mg, 
and  g iven  da i ly  for 4 days  f rom the  13 th  d a y  of p r egnancy ,  
in a n  a t t e m p t  to  s imu la t e  a more  chron ic  fo rm of endo-  
t oxaemia ,  a p p r o x i m a t e l y  s imi la r  resu l t s  were o b t a i n e d  
(Table).  

On t he  6 th  day  o5 ges ta t ion ,  before  d e v e l o p m e n t  of t he  
p l a c e n t a l  c i rcula t ion ,  6 mice were in jec ted  also w i t h  
0.25 mg  of t he  endo tox in .  As in t he  p rev ious  expe r imen t s ,  
t he  e n d o t o x i n  did  n o t  cause  a n y  serious illness and  t he  
mice showed  t he  same  signs of ruff led coa t  and  a r educed  
food i n t a k e  d u r i n g  t he  f i rs t  2 days  a f t e r  in jec t ion .  I t  can  
be  seen f rom the  Tab le  t h a t  t h e  e n d o t o x i n  caused  on ly  a 
s l igh t  b u t  no t  a s ign i f ican t  increase  in t he  n u m b e r  of 
resorpt ions ,  and  t he  fe tuses  weighed s l igh t ly  less t h a n  t he  
controls .  

D i s c u s s i o n .  A h e a l t h y  p l acen t a l  b lood s u p p l y  is an  
i m p o r t a n t  fac to r  necessa ry  for n o r m a l  fe ta l  g r o w t h  a n d  
d e v e l o p m e n t  1~-14. However ,  since endo tox ins ,  p r o d u c t s  of 
G r a m - n e g a t i v e  o rgan i sms  a p p e a r  to  h a v e  a tox ic  pre-  
d i lec t ion for vascu la r  t issue,  p a r t i c u l a r l y  t he  p l a c e n t a  9 i t  
was expec ted  t h a t  smal l  amountS,  insuf f ic ien t  to  cause  a 
severe  effect  on m a t e r n a l  hea l th ,  m i g h t  be g iven  to  pro-  
duce  impa i r ed  p l a c e n t a l  b lood supply,  t h u s  caus ing  
r e t a r d e d  fe ta l  growth�9  In  fac t  p l a c e n t a l  we igh ts  were 
increased  in all t h r e e  of t he  t r e a t e d  groups  b u t  on ly  s l igh t  
g r o w t h  i m p a i r m e n t  was  obse rved  in su rv iv ing  fe tuses  
even  w h e n  a p p r o x i m a t e l y  ha l f  of t h e i r  l i t t e r m a t e s  d ied  in 
utero.  

W h i l s t  i t  c a n n o t  be  c la imed t h a t  e x p e r i m e n t a l  endo-  
t o x a e m i a  in an ima l s  s imula tes  exac t ly  t h e  consequences  
of i n t ec t ion  w i t h  v iab le  G r a m - n e g a t i v e  bac te r ia ,  i t  is 
a p p a r e n t  in t he  mouse,  a n d  p e r h a p s  i t  occurs  in o t h e r  
species, t h a t  e n d o t o x i n  is no t  respons ib le  for severe  fe ta l  
g r o w t h  r e t a r d a t i o n .  Never the less ,  i t  is c lear  t h a t  a f te r  
i m p l a n t a t i o n ,  w h e n  t he  e m b r y o  becomes  d e p e n d a n t  on  
i ts  p l a c e n t a l  b lood supply,  e n d o t o x a e m i a  m a y  severe ly  
in te r fe re  w i t h  t he  course  of a n o r m a l  p r e g n a n c y  b y  in-  
duc ing  fe ta l  r e so rp t ion  w i t h o u t  caus ing  a n y t h i n g  more  
t h a n  a mi ld  m a t e r n a l  illness�9 

12 j .  S. WIGGLESWORTH, J. path. Baot. 88, 1 (1964). 
13 D. E. HILL, in Size at Birth, Ciba Found�9 Syrup. 27, new series 

(1974), p. 99. 
14 p. GRIdENWALD, in Size at Birth, Ciba Found. Syrup. 27, new 

series (1974), p. 3. 


