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water, alcohol, ether and all the usual organic solvents, 
soluble in alkaline media (aqueous) and in alkaline organic 
solvents, such as pyridine and liquid amines. Acute toxic- 
i ty  (LDa0) for mice was found to be 800 ~g/g. 

Coagulation times were measured by  the usual method 
of Sabrazes (capillary tube), using blood collected ~rom 
the marginal  vein of the ear of rabbits, before and at 
different t imes after the intravenous injection of slightly 
alkaline (pH 7.5) aqueous solutions of the hydrazone. 
Control animals were injected with the same volumes of 
alkaline solutions of identical pH and bled simultaneously. 

Results and Discussion. Upon the examination of more 
than 60 rabbits, we found the normal coagulation t ime to 

Coagulation times before and after the intravenous injection of 
different doses of IHA 

Animal No. Coagulation time (min) Dose mg]kg 
initial final 

1 2:45 1:05 
2 4:00 1:30 2 
3 2:50 0:40 4 
4 2:50 1:20 4 
5 2:35 0:30 4 
6 3:00 1:00 5 
7 3:00 0:45 5 
8 2:30 0:30 5 
9 3:05 0:25 10 

10 3:00 0:30 10 

rain 
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Coagulation times of two rabbits injected intravenously with 
5 mg/kg of IHA (black marks) compared with the values found for 

two untreated animals (empty marks). 

lie between 30 sec and 1 rain. About 20% of the animals 
had coagulation times as high as 4 rain, though being 
apparently healthy, and among them we selected 12 of the 
ones presenting the highest values. Two of them we kept  
as controls, and the rest was injected with different am- 
ounts of the hydrazone. 

The coagulation t ime was measured every 30 min during 
3 h, and typical  examples of the results so obtained are 
shown in the Figure, where we compare the values found 
for the controls with the ones of 2 rabbits injected with 
5 mg/kg IHA.  

As can be seen, under these conditions the coagulation 
t ime drops at  a very fast rate during the first 30 rain after 
the injection of the drug, till the lower normal values are 
reached. These lower values were found to be stable during 
all the period of observation, the rate of tha t  decrease 
being roughly proportional to the amount  of drug injected. 

The Table shows the initial values found for the coagu- 
lation times of all the animals used in the present experi- 
ment,  as well as the lower ones found after the injection 
of different amounts of the drug. 

No explanation of the hemostatic act ivi ty  of I H A  can 
be offered at  the present moment,  though the possibility 
exists of its being due to the interference of the drug on 
the acetylation of thrombin, leading to a higher clotting 
power % 

Rdsumd. Les auteurs ont  6tudi6 l 'activitd h6mostatique 
de l ' isonicotinyl hydrazone de l 'ald6hyde ac6tique, utili- 
sant des Iapins normaux ~ temps de coagulation sanguine 
relat ivement long (2-4 min). L ' inject ion intraveineuse de 
5 mg/kg de la drogue cause une chute tr~s rapide du 
temps de coagulation vers les valeurs normales (0,5-1 min), 
valeurs qu'its ont  trouv6es constantes pendant  route la 
p6riode d 'observat ion (3 h). 
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Selective I n h i b i t i o n  of  the Multipl ication of  

Phage  T1 in E. colt K 12 

During a screening of antibiotics from Actinomyces, we 
isolated a product which is chemically correlated with 
Netropsin 1 and with Congocidin *. In previous communi- 
cations B,4 we reported some preliminary data  about  the 
act ivi ty  of the antibiotic named by us Distamycin A on 
experimental tumours. 

This compound (Distamycin A)a shows the interesting 
ability to inhibit  the multiplication of phage T 1 in E. colt 
K 12 in a selective way, at concentrations quite harmless 
to the growth of the host microorganism. From tests 
carried out on solid medium, determining the number of 
plaque-forming units present in a preparation of phage T 1, 

i t  appeared tha t  the inhibiting act ivi ty  of the product was 
proportional to the dose. In  fact, in the presence of this 
compound, the number  of plaque-forming units decreased 
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as a direct function of the antibiotic concentration (Fig- 
ure). 

There was evidence of the activity of the compound on 
phage multiplication also in other experimental con- 
ditions. In  fact a culture of E. coli K12 in liquid medium 
was completely protected from phage lysis when one or 
more ~g/ml of antibiotic were added to the mixture before 
infecting i t  with phage T 1. A more detailed investigation 
of the mode of action of the antibiotic on the phage in- 
fection could be obtained from the s tudy of results collected 
by the premature-lysis technique, according to the follow- 
ing experimental scheme. 

Culture of E. coli K 12 in logarithmic growth phase were 
infected with phage T 1. At different times after infection, 
cultures were treated with 10 [zg/ml of Distamycin A. 
Immediately before each t reatment  a sample was taken, 
on which the following determinations were carried out: 
turbidimetric determination;  determination of phage free 
particles present in the culture broth after the bacterial 
cells had been removed by centrifugation; determination 
of total  phage particles after lysis of bacterial cells by KCN 
and glycine. Similar determinations were carried out in 
each culture after 60 and 180 rain incubations. The results 
are shown in the Table. 

From the data  obtained, it is possible to note that  be- 
tween 5 and 10 min after phage infection the adsorption 
and eclipse periods were completed and the latent  period 
had started. I n  fact 10 min after infection the number  of 
total present phage particles was ten times larger than the 
number of phage particles present in  the inoculum; all 
particles were intracellular. Between 10 and 15 min the 
latent period was completed. The tysis period, which can 
be detected turbidimetrically because of the decreasing of 
the turbidi ty  in the bacterial culture, begins 20 min after 
infection. 
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In  the presence of the antibiotic, changes in the course 
of phage multiplication were observed, which are grouped 
under the following paragraphs for clearness: 

(1) By administering Distamycin A at  the t ime of in- 
fection or within 5 rain, the bacterial culture was com- 
pletely protected from phage lysis. The phage particles of 
the inoculum were found in the culture broth, i.e. outside 
the bacterial cells. The bacterial culture protected by  
Distamycin A was able to reach the same growth as a non- 
infected culture. 

(2) The administration of the compound either 10 min 
after infection, i.e. when most phage particles were in a 
latent period, or after 15 min, i.e, at the beginning of the 
lysis period, prevented the lysis from occurring and caused 
a 90~ decrease of the amount of phage particles in the 
bacterial cell. 65 rain after infection, the bacterial culture 
protected by Distamycin A was able to reach a growth 
only slightly lower than the growth of non-infected 
cultures (controls). 

(3) If the compound was administered 25 min after in- 
fection, i.e. when the bacterial lysis was starting, this 
phenomenon was prevented. First, an increase in the 
number of total phage particles was observed, with an 
increase in the number of intracellular phage particles, 
and later a strong decrease of intracellular phage particles 
and a resumption of the growth of the bacterial culture 
were observed. 

Phenomena similar to the ones described under para- 
graphs (1), (2) and (3) were observed when administering 
the compound 25 to 55 min after infection, i.e. during 
subsequent cycles of phage multiplication occurring in the 
bacterial ceils survived to the first infection. 

Conclusion. The antibiotic inhibits the multiplication of 
phage T1 in E. colt K12 at  concentrations devoid of 
activity against the host. The antibiotic does not  inacti- 
vate the phage particles, which are able to resume the in- 
fection process as soon as the compound is removed. When 
the compound is present at the time of infection, it 
prevents the phage from penetrating the bacteria without 
affecting either phage or bacteria irreversibly. If the ad- 
sorption has already taken place, the addition of anti- 
biotic within the first few minutes, while phage is intra- 
cellular, causes the disappearance of the intracellular 
phage already formed. If the t reatment  is further delayed, 
the number of the intracellular phage first increases, bu t  
subsequently decreases. 

I t  is not possible for us to suggest any hypothesis on the 
mechanism of action of this antibiotic, as the number  of 
our experimental data is not yet large enough. I t  can be 

Gap be tween  infection and  t r e a t m e n t  
with Di s t amyc in  A 10 ~g ]m l  

At  t r e a t m e n t  
Optical  Total Phages  
dens i ty  phages  extrac .  

x 106 × 10 ° 

60 min  after  infection 180 rain af ter  infect ion 
Optical Total Phages  Optical Total Phages 
density phages extrae, density phages extrac. 

x IO* x 106 x 10 6 x 10 e 

0 rain 
5 m m  

I0 m m  
15 m m  
20 min  
25 min  
30 min  
35 min  
45 m m  
55 m m  
Culture E. coli K 12 infected with phage  
Culture E. colt K 12 non-infected (control) 

89 1.0 1.0 
98 1.27 1 2 

I01 10 1 0.59 
106 10.8 6 
103 10 10.7 
97 7.5 1.45 
83 7.7 1.46 
83 9.8 7.4 
83 45 7.7 
67 131 8.5 

89 

t35 0.97 0.94 197 0,5 0.4 
140 1 1 08 203 0.6 0.47 
122 0.95 1,15 207 0.43 0,48 
119 1.82 1.07 183 0.39 022 
116 18.3 6,3 163 1.42 0.57 
103 75 1O 133 1.43 1 
93 22.2 9.5 133 7.5 0.7 
90 15.6 17 127 10.5 6.8 
78 207 40 114 16.1 8.2 
57 300 25 97 124 74 
43 198 140 30 134 158 

140 200 
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observed,  however ,  t h a t  the  in te r fe rence  m u s t  ac t  on a 
m e c h a n i s m  which  is r equ i red  for t h e  e s t ab l i shmen t  of two  
d i f ferent  s tages  of infect ion,  i.e. for t he  phage  p e n e t r a t i o n  
in to  the  celIs a n d  for i t s  release f rom t h e  in fec ted  bac te r ia l  
ceils. 

Riassunto. Un nuovo  ant ib io t ico ,  la Dis tamic ina ,  ini- 
bisce s e l e t t i v a m e n t e  lo sv i luppo  del ba t t e r i o f ago  T 1 in 
E. coil 1(12 p u r  non  ese rc i t ando  a lcuna  azione sullo svi-  

luppo del  mic roorgan i smo  ospite.  L ' an t ib io t i co  pub  irlibire 
sia la pene t raz ione  del ba t t e r io fago  nelle cellule ba t t e r i che  
sia la sua l iberazione.  

A. ])I MARCO, M. GHIONE, 
A. SANFILIPPO, and E. MORVILLO 

Farmitalia, Laboratori Ricerche MicrobioIogiche e Chemo- 
terapiche, Milano (Italy), October 19, t962. 

Die Wirkung  yon  Eiwe i s s frakt ionen  n o r m a l e r  
m e n s c h l i c h e r  Sera auf die T h r o m b o c y t e n z a h l  

der Maus  

I m m e r  m e h r  A n g a b e n  sprechen  daffir, dass  in der  Regu-  
la t ion de r  T h r o m b o p o e s e  ein - oder  meh re r e  - humora l e  
F a k t o r e n  eine Rolle spielen.  E inen  h u m a n e n ,  h6chs twahr -  
scheinl ich spezif ischen t h r o m b o p o e t i s c h e n  Se rumfak to r  
h a b e n  als ers te  1958 KELEMgN et al. 1 beschr ieben.  Sic 
waren  es auch,  die an e inem gr6sseren h / imato logischen  
K r a n k e n g u t  die  T h r o m b o c y t o s e  ve ru r s achende  Eigen-  
scha f t  des Serums u n t e r s u c h t e n  und  in gewissen FAllen 
n a m e n t l i c h  bei  pa tho log i sch  verlimderter T h r o m b o c y t o -  
poese - das  Se rum im M/~usetest Ms wi rksam befanden .  
Nur  bei  zwei y o n  31 h ~ m o p o e t i s c h  n o r m a l e n  Pe r sone n  
zeigte das  S e r u m  bei g te ichar t iger  U n t e r s u c h u n g  eine 
m/issige Aktivit l i t~.  SCHUL~tAN et  al. a be r i ch t e t en  1960 
fiber kl inische B e o b a c h t u n g e n ,  auf Grund  derer  sie an- 
n e h m e n ,  dass  das  no rma le  P l a s m a  einen die Th rombo -  
poese  s t imul i e renden  F a k t o r  enth~tlt. 

Bei de r  e ingehende ren  U n t e r s u c h u n g  einiger t h r o m b o -  
poe t i sch  wi rksamer  Sera b e o b a c h t e t e n  wir, dass  die Akt i -  
vi t / i t  un t e r  den  mi t te l s  Papier -  bzw. St~irke-Gel-Elektro- 
phorese  g e t r e n n t e n  E iwe i s s f rak t ionen  an  die /%Globuline 
g e b u n d e n  is t  bzw. mi t  d iesen  w a n d e r t  ~,4. 

In  der  vor l iegenden  Mi t te i lung  be r i ch t en  wir  t iber die 
W i r k u n g  yon  mi t te l s  kont inu ie r l icher  E lek t rophorese  se- 
pa r i e r t en  E iwe i s s f r ak t ionen  h u m a n e r  Sera  auf  die krei-  
sende  T h r o m b o c y t e n z a h l  weisser  Miiuse. 

Experimenteller Tell, Gegens t and  der  U n t e r s u c h u n g e n  
w a r e n  die Blu t se ra  h~mato log i sch  gesundcr  Personen .  Die 
P ro t e ine  aus 20-30 ml nach  s p o n t a n e r  Ger innung  gewon-  
n e n e m  Serum w u r d e n  in e inem se lbs tbe re i t e t en  kon t inu -  
ier l ichen E l e k t r o p h o r e s e a p p a r a t  vom Typ  GRASSMAN se- 
par ier t .  V e r w e n d e t  wurde  30>< 30 cm ~Vhatman-Fi l t e r -  
pap ie r  Nr.  3, N a t r i u m - V e r o n a l a c e t a t p u f f e r  v o m  p H  8,6 
mi t  e iner  I o n e n k o n z e n t r a t i o n  (~) vorl 0,03. S t romque l l e :  
450-500 V Gleichs t rom.  L a u f d a u e r  ungef/ ihr  16 h bei 
m a x i m a l  4 10°C. Die e rha l t enen  F r a k t i o n e n  w u r d e n  
mi t te l s  I m m u n e l e k t r o p h o r e s e  m i t  der  Sche ideggerschen  
Modif ikat ion der  yon  GRABAR und  WILLIAMS e ingef i ihr ten  
Techn ik  kontro l l ie r t .  Als Ant igen dienter l  e inzelne F rak -  
t ionen  und  gemisch te  H u m a n s e r a  u n d  als An t ik6rpe r  
A r l t i - H u m a n - [ m m u n s e r u m .  }Vir b e n u t z t e n  Veror la lpuffer  
m i t  e inem p H  vorl 8,4 und  einer  Ionens t~ rke  (~) vorl 0,05. 
Die Spannungsd i f f e r enz  be t rug  5-6 V/cm.  N a e h  d e m  
Trocknen  w u r d e n  die P r ~ p a r a t e  mi t  Fuchs in  gefitrbt.  

Bei A n w e n d u n g  dieser  Me thode  e rh ie l ten  wi t  gewbhn-  
tich neben  den  A l b u mi n -  und  den  y-Globul in f rak t ionen  
zwei versch iedene  e- und  f l -Globul infrakt ionen.  Zun~chs t  

1 E. KELEMEN, I. CSER~I~,TZ und B. TANos, Acta haemat. (Basel) 20, 
a50 0958). 

2 K. RXK, D. LEPIOCZKY', F. t{RIZSA, I. CSERH£TI und E. KELEMEN, 
Folia haemat. N.F., im Druck. 

a I. SCHULMAN, 3f. PIERCE, A. LUKENS und Z. CURRIMBHOY, Blood 
16, 943 (i960). 

4 ~{. I~-~K, I, CSERHATI und E. KELEMEN, Med. exp. t, 125 (1959). 

Die }Virkung von mittels Elektrophorese getrennten Eiwelsstraktionen mense.hlidxer normaler Sera auf die Thrombocytenzahl der Maus. 
Es shad die Mittelwerte der Ausgangs- und der am 5. Tage gefundenen Thromboeytenzahlen angegeben, in Klammern die Zahl der untersuehten 

M~use. 

Nr. Vollserum Albumin :¢-Globuline fl-Globuline y-Globuline 

1. 6101~ -->570 (4) - -  645 -+605 (~) 600 ->680 {4) 640 -+605 (4) 
80 b 2̀7 4 ° 7 18 16 22 35 

--7% negativ --6% negativ + 15% miissig positiv - 5 %  negativ 
2. - -  620 -+700 (3) 560 --->560 (5) 660 -+830 (5) c 710 -+690 (5) 

85 67 74 95 92 80 57 86 
+1`2% negativ 0°/0 negativ +25% mgissigpositiv --3°/0 negativ 

3, - -  650-+590 (3) - -  543-+7"24 (11) 580-+600 (4) 
92 81 43 31 92 81 

--9% negativ +33% positiv +3% negativ 
4. 540 -+ 610 (3) 640 -+ 615 (5) 660 -+ 850 (2) 560 -)- 850 (7) 590 -+ 790 (4) 

76 55 60 48 '28 14 24 15 61 34 
+13% negativ --4% negativ +29% massigpositiv +52% positiv +34% positiv 

5. 640 -+ 660 (4} 600 --> 590 (4) 600 --~ 620 (4) 500 -+ 660 (6) 560 -+ 640 (3} 
19 40 48 42 91 47 14 80 60 42 

+3% negativ - 2% negativ +3% negativ +3`2°/0 posiliv + 14% negativ 

Thromboeyten × 1000. b Standard Deviation. c Isoliertes Globulin mitfl~-Mobilit/it. 


