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Fig. 3. intercellular contacts (-+) between 2 myofibroblasts (Mf). 
• 15,500. 

Po r t a l  spaces are involved in chronic h u m a n  schis to-  
somiasis  by  long s t and ing  and in tense  i n f l a m m a t o r y  re- 
ac t ion cor responding  to chronic i r r i ta t ion  caused by  
metabol ic  p roduc t s  and  eggs e l iminated  by  worms  into  
the  por ta l  circulat ion.  This in f l ammat ion  m a y  s t imula te  
an intense  prol i fera t ion of f ibroblasts ,  wi th  subsequen t  
modi f ica t ion  of the i r  d i f fe ren t ia t ion  into cont rac t i le  
cells3, 11, as was p roposed  b y  Gabbiani  et  al. in cases of 
h y p e r t r o p h i c  scars ~, 10 
At  the  same t ime,  vascular  walls are s u b m i t t e d  in 
schis tosomiasis  to chronic injury,  resul t ing in in f lamma-  
t ion  and in the i r  progress ive  degenera t ion .  This lesion is 
a co n s t an t  charac ter i s t ic  of chronic h u m a n  schis tosomia-  
sis and precedes  the  d e v e l o p m e n t  of Symmers '  fibrosis. 
The degenera ted  smoo th  muscles of vascular  walls m a y  
thus  be the  origin of myof ibrob las t s .  This l a t t e r  hypo-  
thes is  appears  to us as more  plausible,  b u t  fu r the r  
inves t iga t ions  are necessary  to e lucidate  the  origin of 
myof ibrob las t s  in th is  model .  

t r en ' s  con t rac tu re  1~. Their  surpr is ing posi t ion in l iver 
por ta l  spaces of pa t i en t s  infected by  Schis tosoma manson i  
may  be re la ted  to  2 d i f fe rent  mechanisms.  

11 G.B. Ryan, W. J. Cliff, G. Gabbiani, C. Irle, P. R. Statkov and 
G. Majno, Lab. Invest. 29, 197 (1973). 

12 G. Gabbiani and G. Majno, Am. J. Path. 66, 131 (1972). 
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Summary. The infect ive forms of Nut ta l l ia  meri,  a s m a l l - m a m m a l  pi roplasm,  first  appea r  as sp indle-shaped sporozoi tes  
in and  a round  the  sa l ivary  glands of Orn i thodoros  erra t icus  (small race) 30 days  af ter  the  t icks had  fed on infected 
blood. O. er ra t icus  is the  only  soft  t ick so far p roved  to t r a n s m i t  a pi roplasm.  

Nut ta l l ia  meri  Gunders ,  1971, was isolated and descr ibed 
f rom the  fat  sand  ra t  P s a m m o m y s  obesus Cre tzchmar ,  
1828, f rom the  lower Jo rdan  Val ley 2 and is considered a 
po ten t i a l  model  for the  s t u d y  of p i roplasmosis  of eco- 
nomic  impor tance .  The search for possible t ick vec tors  
in na tu re  led to the  discovery,  wi th in  P s a m m o m y s  bur-  
rows, of only  the  ' sof t '  t ick  Orn i thodoros  erra t icus  (Lucas, 
1849, small  race). 
We repor t  here on the  f inding of the  infect ive fo rm of 
N. meri  in the  sa l ivary  glands  of its na tu ra l  vector .  

Material and methods. Clean l abora to ry  raised Orni tho-  
doros errat icus  (Lucas, smal l  race), were fed on Psam-  
m o m y s  obesus Cre t zchmar  1828, or hams te r s  infected 
wi th  N. meri. The gorged t icks were kep t  in a da rkened  
incuba tor  a t  28 ~ and  abou t  80% R H  (relative humidi ty ) .  
Ticks were d issec ted  under  a b inocular  Stereomicroscope 
a t  d i f ferent  t imes  af ter  replet ion,  when  sal ivary glands  
and s tomachs  were r emoved  on to clean microscope slides 
l ight ly rubbed  wi th  a silicone cream, and covered.  A 
mushroom-l ike  weigh t  was used to  f la t ten  the  p repa ra t ion  
which  was t h e n  fixed in Bouin  and  s ta ined wi th  Giemsa 
s ta in  (1:15), d e h y d r a t e d  and  mounted .  

Results and discussion. Spindle-shaped  s lender  sporozoi tes  
were first  seen in g!ands r emoved  30 days  af ter  the  in- 
fect ive feed, and  up to 85 days  later  (no dissect ions were 
carr ied out  af ter  this). The sporozoi te  cy top la sm s ta ined  
a fa in t  blue, and the  usual ly cent ra l  nucleus a dark  red;  

t h e y  measured  3-4 ~xm (median 3.4) in length  • 1 txm. A 
small  per i -nuclear  vacuole was seen in most .  Immatu re ,  

Fig. 1. Periphery of flattened salivary gland of Ornithodoros erraticus 
(small race) with discrete sporozoites of Nuttallia meri. Giemsa- 
stained, • 1200. 
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Fig. 2. Agglomeration of sporozoites of Nuttallia meri at the peri- 
phery of a salivary gland of O. erraticus. Domed, vaeuolated tissue is 
zymogen-secreting cells. Sporozoites are mainly found adjacent to 
these. Flattened whole gland preparation, Giemsa-stained, • 750. 

on infected P s a m m o m y s  and  those  fed on infected h a m -  
sters. Of 309 clean t icks fed on P s a m m o m y s ,  34% were 
found posit ive,  as agains t  18% of 72 clean t icks fed on 
hamste r s .  
I n t e r e s t  in O. errat icus,  small  race, as a vec tor  of Nut ta l l ia  
meri  s t ems  f rom its  being the  first  Argas id  (=s o f t )  t ick  
to  have  been p roved  to t r a n s m i t  a p i rop lasm by  b i te  a, 4. 
The vec tors  of all known  p i roplasms of domes t ic  animals  
(both Theilerias and  Babesias) belong to the  Ixodidae  or 
ha rd  t icks  ~-1~ Al though  several  p i rop lasms  of small  
m a m m a l s  have  been  descr ibed,  the i r  use as l abora to ry  
models  for the  diseases caused by  p i roplasms of economic 
impor t ance  is l imited by  the  fact  t h a t  the  na tu ra l  vectors  
of mos t  are as ye t  unknown.  Only in 2 ins tances  : N. dani i  
Tsur, H a d a n i  and  Pipano,  1960, (Babesia merionis  
(Rousselot ,  1953) Levine,  1971 ) and N. microt i  Coles, 
1914, are these known n,12. They  are 3 species of H y a -  
l omma and 2 species of Rhip icepha lus  for N. danii  and 
Ixodes  t r iangul iceps  for N. microti ,  all Ixod id  ticks. 
The d emo n s t r a t i o n  of sporozoi tes  as the  infect ive form 
of N. meri  in O. er ra t icus  clearly amplif ies the  con ten t ion  4 
t h a t  the  unident i f ied  na tu ra l  vec tors  of some of the  small  
m a m m a l  p i roplasms ough t  to be sought  for among  the  
Argasidae.  

solid round  specimens,  and o thers  conta in ing  a vacuole, 
like young malar ia l  t rophozoi tes ,  were also encounte red  
in some prepara t ions  (figure 1). Masses of sporozoites  
were seen main ly  on the  pe r iphe ry  of sal ivary glands 
(figure 2) ad j acen t  to the  clear zymogen-secre t ing  cells. 
They  were also found wi th in  the  gland t issue proper  and 
wi th in  the  saliva collecting tubules .  Saliva collected f rom 
infected t icks  con ta ined  sporozoi tes .  In fec ted  t icks t rans -  
m i t t e d  N. meri  to clean, l abo ra to ry -b red  P s a m m o m y s  and 
ham s t e r s  by  bite,  and  t r i t u r a t e d  pooled infected glands, 
i n j ec t ed  i .p.  into sp lenec tomized  clean recipients,  also 
effected t ransmiss ion.  There  is a clear difference in the  
ra tes  of infection,  as mani fes t  by  the  presence  of sporo- 
zoites in the  sal ivary glands,  be tween  t icks t h a t  had  fed 
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ITranscription spectra in E. coli growing rapidly or slowly 
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Summary. The percen tages  of D N A  t ranscr ibed  by  Escher ich ia  coli W W U  growing wi th  doubl ing t imes  of 26 or 56 min 
were examina t ed  by  R N A :  D N A  hybr id iza t ion .  The da t a  indica te  t h a t  more  D N A  was t r ansc r ibed  by  the  faster-  
growing ceils (9.6 4- 0.3~ t h a n  by  the  s lower-growing cells (2.4 • 0.3%). 

E. coli grow more rap id ly  in enr iched  med ium t h a n  in un-  
s u p p l e m e n t e d  min imal  medium.  The fas ter  g rowth  ra te  
has  been  re la ted  to  increases in D N A  per  cell2 or to  in- 
creases in r ibosomes per  cell 8 by  mechan i sms  supposing 
t h a t  a smaller  f rac t ion of D N A  is t ranscr ibed  in the  r icher  
medium.  This  na r rower  t r ansc r ip t ion  spec t rum m i g h t  be 
expec ted  since some genes would  be repressed by  exo- 
genous metabol i tes .  However ,  in th is  communica t ion ,  we 
repor t  the  resul ts  of R N A - D N A  hybr id iza t ion  experi-  
m e n t s  wh ich  indicate  a b roader  t r ansc r ip t ion  spec t rum in 
cells growing more  rapidly.  
Methods. D N A  labelled wi th  aH- thymid ine  was ex t r ac t ed  
f rom E. coli W W U  4 af ter  t he  cul ture  was s ta rved  of a re- 

quired amino acid (arginine) for 60 min  to allow com- 
ple t ion  of cycles of DNA repl icat ion in progress.  The cells 
were lysed in an EDTA-sa l ine  solut ion by  a f reeze- thaw,  
lysozyme procedure  and the  DNA ex t r ac t ed  by  the  m e t h o d  
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