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f rom the  g r a n u l o c y t e  sub f r ac t i ons  I I  a n d  I I I  b y  kaol in  
a n d  e lu ted  a t  a lka l ine  pH.  

A t  t he  p r e s e n t  s t a t e  of e x p e r i m e n t a l  evidence,  i t  is 
no t  poss ible  to  r e a c h  a conclus ion as to  w h e t h e r  t he  
g r a n u l o c y t e  a n d  p l a s m a - c l o t t i n g  fac tors  are  ident ical .  
t~APAPORT a n d  HJORT s found  t h a t  r a b b i t  neu t roph i l s  
do no t  b i n d  p l a sma- c l o t t i ng  factors.  On t h e  o t h e r  h a n d ,  
t he re  is a c e r t a i n  poss ib i l i ty  t h a t  some p l a s m a- c lo t t i ng  
fac tors  m a y  o r ig ina te  f rom granu locy tes .  T he  exper i -  
m e n t s  w i t h  a d s o r p t i o n  of p r o c o a g u l a n t  a c t i v i t y  b y  
kao l in  f rom g ran u l ocy t e  sub f rac t ions  a n d  e lu t ion  a t  
a lka l ine  p H  prov ides  f u r t h e r  e x p e r i m e n t a l  ev idence  t h a t  
f ac to r  X l I  (Hageman)  m a y  be  localized in g ranu locy tes .  
The  specific p r o c o a g u l a n t  ac t iv i t i es  are m u c h  more  
c o n c e n t r a t e d  in leucocytes  t h a n  in p lasma.  For  th i s  reason,  
g ranu locy tes ,  as well  as p la te le ts ,  m a y  be  cons idered  as 
ac t ive  cen te r s  in  t h e  f o r m a t i o n  of h e m o s t a t i c  plug. 

I t  is of i n t e r e s t  to  no te  t h a t  p r o c o a g u l a n t  a c t i v i t y  is 
m a i n l y  localized in t he  s u p e r n a t a n t  a f t e r  8200 g and  in 
t he  s e d i m e n t  a t  8200 g. T he  enzymes  fo rming  k in ins  
were also f o u n d  in t he  same f rac t ions  9. Since t he  work  
of MARGOLIS a p p e a r e d  ~~ i t  is k n o w n  t h a t  t he  f o r m a t i o n  
of k in ins  m a y  be  in i t i a t ed  b y  t h e  ac t ive  H a g e m a n  factor .  
These  facts  could ind ica te  t h e  role of g r anu l ocy t e  f ac to r  
X I I  for t h e  gene ra t i on  of k in ins  in  synov ia l  f luid of 
p a t i e n t s  w i t h  r h e u m a t o i d  a r t h r i t i s  n .  I t  h a s  been  sug- 
ges ted  t h a t  t he  p r o c o a g u l a n t  a c t i v i t y  of t he  leucocytes  
m a y  be  i nvo lved  in t he  f o r m a t i o n  of f ib r in  in i n f l a m m a -  

t o r y  exuda t e s  a n d  in t he  i n t r a v a s c u l a r  c lo t t ing  19. The  
p r e sen t  c o m m u n i c a t i o n  conf i rms  th i s  p o i n t  of view. 

Rdsumd. Les ex t r a i t s  g ranu locy ta i r e s  r acourc i s sen t  le 
t e m p s  de coagu la t ion  de p l a smas  d6f ic ients  en  fac teurs  
V I I I ,  I X  et  X I I .  Une  ac t iv i t6  p a r a c o a g u l a n t e  pa r t i -  
culi@rement @lev6e se man i fe s t e  dans  les sub f r ac t i ons  de 
g ranu locy tes  c o n t e n a n t  des lysosomes e t  d ' a u t r e s  s t ruc-  
tu res  cy top l a sma t iques .  
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The Positive Direct Coombs Test of Cephalothin-Treated Blood 

~Q[OLTHAN et  al. 1 h a v e  r ecen t ly  r epo r t ed  t h a t  t he  an t i -  
b io t ic  cepha lo th in ,  i n c u b a t e d  in v i t ro  w i t h  n o r m a l  b lood  
u n d e r  su i t ab le  e x p e r i m e n t a l  condi t ions ,  p roduces  a posi- 
t i ve  d i rec t  Coombs  t e s t ;  moreover ,  t h e y  obse rved  t h a t  
t h e  an t i g lobu l i n  t e s t  was  s l ight ly  s t ronger  w h e n  t he  
b lood  of 4 azo temic  p a t i e n t s  was  used in s t ead  of n o r m a l  
blood.  Accord ing  to  t h e  au thors ,  t he  e r y t h r o c y t e s  f rom 
p a t i e n t s  w i t h  poor  k i d n e y  func t ion  could be  more  sen-  
s i t ive  to  c e p h a l o t h i n  t h a n  n o r m a l  cells. W e  s tud ied  t h e  
in v i t ro  ac t ion  of c e p h a l o t h i n  on  t he  b lood  of 14 h e a l t h y  
subjects ,  14 azo temic  p a t i e n t s  and  13 p a t i e n t s  suffer ing 
f rom classical  (portal)  c i r rhosis  of the  l iver.  F o u r  vo lumes  
of blood,  d r a w n  w i t h  ac id -c i t ra te -dex t rose ,  were i n c u b a t e d  
w i t h  one v o l u m e  of c e p h a l o t h i n  (Kefl in Lilly) d issolved 
in sal ine a t  d i f fe ren t  c o n c e n t r a t i o n s  (f inal  c o n c e n t r a t i o n  
of t h e  m i x t u r e s  = 0.625, 1.25, 2.5, 5, 10, 20 a n d  40mg/ml ) .  
The  i n c u b a t i o n  was  car r ied  o u t  in  a w a t e r b a t h  a t  37 ~ 
for  3 h, t h e  suspens ions  be ing  gen t ly  mixed  approx i -  
m a t e l y  eve ry  30 min .  Di rec t  an t ig lobu l in  t e s t s  were 
ca r r ied  o u t  w i t h  t h e  sub jec t s '  r ed  cells a n d  o r tho  ' b road -  
s p e c t r u m '  an t i g lobu l i n  reagen t .  

The  sens i t i v i ty  of red  cells to  cephalothiI1 (i.e. t h e  
m i n i m u m  c o n c e n t r a t i o n  of t he  d rug  Emg/ml] suff ic ient  
to  p roduce  a pos i t ive  d i rec t  Coombs  test)  va r i ed  f rom 
case to  case (Figure  1). However ,  t he  s t a t i s t i ca l  ana lys i s  
of t h e  da ta ,  pe r fo rmed  w i t h  t h e  MANN-WHITNEY U t e s t  9, 
i nd i ca t ed  t h a t  t h e r e  was no dif ference b e t w e e n  t he  g roups  
of n o r m a l  a n d  azo temic  sub jec t s ;  on  t h e  con t r a ry ,  t h e  
m i n i m u m  suff ic ient  c o n c e n t r a t i o n  of t he  d rug  was  
s ign i f i can t ly  lower in  t he  g roup  of c i r rhot ic  p a t i e n t s  t h a n  
in t h a t  of n o r m a l  sub jec t s  (p < 0.02). 

W e  t h e n  i n v e s t i g a t e d  t h e  r e l a t ionsh ip  b e t w e e n  t h e  
s ens i t i v i t y  of red  cells to  c e p h a l o t h i n  a n d  some b iochemi -  
cal indices  of t h e  blood. F o r  th i s  purpose ,  a mu l t i p l e  

regress ion ' s tep-wise '  ana lys i s  was  car r ied  out ,  cha l lenging  
t h e  m i n i m u m  suff ic ient  c o n c e n t r a t i o n  of c epha lo th in  in 
t u r n  w i t h  h e m a t o c r i t ,  BUN,  se rum t o t a l  p ro t e in  level 
a n d  c o n c e n t r a t i o n  of p ro t e in  f rac t ions  (a lbumin ,  cq-, m2-, 
#- a n d  v-globulins) .  The  red cell s ens i t i v i ty  to  t h e  drug  
a p p e a r e d  to  d e p e n d  on  t he  level  of s e rum v-globul ins  
(F = 10.11, p < 0.01), t h e  regress ion coeff icient  be ing  
nega t i ve  (Figure  2). 

W e  could n o t  observe  t he  r e l a t ionsh ip  b e t w e e n  t he  
s ens i t i v i t y  of r ed  cells to  c e p h a l o t h i n  a n d  se rum a l b u m i n  
c o n c e n t r a t i o n  r epo r t ed  b y  Lo  BUGLIO3. 

T h e  m e c h a n i s m  b y  wh ich  c e p h a l o t h i n  p roduces  a 
pos i t ive  d i rec t  Coombs  t e s t  is st i l l  u n c e r t a i n :  a t  p r e sen t  
i t  seems l ikely t h a t  b o t h  some p roper t i e s  of t he  p l a s m a  
a n d  a n  a l t e r a t i o n  of t h e  red  cell p l a y  a role. T h e  d a t a  
p r e sen t ed  here  show t h a t  t he  level  of s e r u m  v-globul ins  
inf luences  t he  sens i t i v i ty  of t h e  b lood  to  cepha lo th in .  I n  
so far  as the  e r y t h r o c y t e  a l t e r a t i on  is concerned,  p rev ious  
e x p e r i m e n t s  b y  MOLTHAN et  al. 1, as well  as resul t s  o b t a i n e d  
in t h i s  l abo ra to ry ,  h a v e  shown  t h a t  a pos i t ive  d i rec t  
Coombs  t e s t  c an  be  o b t a i n e d  n o t  on ly  b y  i n c u b a t i n g  
c e p h a l o t h i n  w i t h  whole  blood, b u t  also w h e n  washed  
e r y t h r o c y t e s  are  exposed  to  t he  drug,  if su i t ab le  ant i -  
g lobu l in  r eagen t s  are used. I n  t he  l a t t e r  e x p e r i m e n t a l  
condi t ion ,  accord ing  to  MOLTHAN et  al. 1, t he  d rug  a l ters  
t h e  ~- a n d  fl-globulins of t h e  cell m e m b r a n e ,  so t h a t  these  
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Fig. 1. Minimum concentration of cephalothin sufficient to produce 
a positive direct Co�9 test in normal subjects and in cirrhotic 
and azotemie patients. Each dot represents a single case. The 
horizontal bar represents the mean of values. 
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Fig. 2. Relationship between the log of the minimum concentration 
of cephalothin sufficient to produce a positive direct Coombs test (y) 
and the level of serum 7-globulins (x). Each dot represents a single 
case. 

s t romat ic  pro te ins  become react ive  w i th  the  an t i -a  and 
anti-fl an t ibodies  present  in the  ant iglobul in  reagent .  

F u r t h e r  evidence t h a t  the  drug al ters  the  red cell 
m e m b r a n e  is given by  the  f inding t h a t  cephalo th in-  
t r ea ted  red cells are suscept ible  to  acid lysis 4 and display 
a low acetylchol ines terase  ac t iv i ty  5. 

F r o m  all this,  it  seems reasonable  to conclude t h a t  the  
drug causes an a l te ra t ion  of the  red cell surface wi th  
subsequen t  up take  of se rum globulins 6. 

Riassunto. I1 t e s t  di Coombs d i re t to  da cefalot ina si 
produce  a pifl bassa  concent raz ione  de l l ' an t ib io t ic �9  s e i l  
sangue impiega to  per  l ' e sper imento  in v i t ro  8 quel l �9  di 
pazient i  a f fe t t i  da  cirrosi epat ica  classics p iu t t o s to  che 
quel l �9  di paz ien t i  nefropat ic i  o di  sogget t i  normali .  
L 'anal is i  s t a t i s t i c s  dei r i sul ta t i  o t t enu t i  e saminando  41 
different i  campioni  di sangue d imos t r a  che esiste una  
relazione inversa  t ra  concent raz ione  min ima  di cefalot ina 
sufficiente a de te rmina re  la positivit& del Co�9 d i re t to  

e t a s s o  di 7-globuline del  siero. Pe r t an to ,  nel de te rmi-  
n i s m � 9  del Coombs d i re t to  da cefalotina,  oltre ad un 'a l te -  
razione della m e m b r a n a  eri troci taria ,  giocano un ruolo 
anche le ca ra t t e r i s t i che  pro te iche  del p lasma.  
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I n d i c a t i o n s  o f  a n  I n t e r s p e c i f i c  T r a n s f o r m a t i o n  i n  

The a t t e m p t s  of genetic t r ans fo rma t ions  in moulds,  
Neurospora crassa 1,2 and Penicillium chrysogenum a have  
not  been  successful. We  are unaware  of examples  of 
heterospecif ic  t r ans fo rma t ion  in fungi  of the  type  
repor ted  in bac te r ia  4-~. The resis tance of fungi to the  
act ion of heterologous D N A  m a y  be due to the  diff icul ty  
of t ransfer  and  passage across the  th ick  cell wall, r ich 
in chi t in  and of poor  permeabi l i ty .  In  this  connec t ion  it 
is in te res t ing  to  add t h a t  cer ta in  amino  acids which  are 

Allomyces 

majo r  componen t s  of the  cell wall can impai r  the  develop-  
m e n t  of compe tence  in Bacillus subtilis ~. 

We th ink  t h a t  AUomyces with  its naked  zoospores 
(plasmic m e m b r a n e  only) pe rmi t s  to  overcome the  dif- 
f icul ty of t ransfer .  Addit ional ly ,  a t  the  t ime  of e n c y s t m e n t ,  
the  zoospores, in a fashion similar to  the  o ther  Blas to-  
cladialesS, loose the i r  flagella by  re t ract ion,  c rea t ing  t h a t  
way  a solut ion of con t inu i ty  or a t  least  a weak po in t  in 
the  plasmic per iphery .  This could p resen t  a par t icu lar ly  


