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somal  f rac t ion  and  m a i n l y  in p l a s m a  membrane~2.  Cor- 
r e spond ing  w i t h  these  obse rva t ions ,  a surface m u c o u s  
coa t  or g lycocalyx an d  n u m e r o u s  lysosomes  h a v e  b e e n  
obse rved  in th i s  ep i the l ium.  Since i t  has  been  p o s t u l a t e d  
t h a t  t he  T a m m - H o r s f a l l  u r i n a r y  s ia log lycopro te in  is 
r e l a t ed  to u r i n a r y  t r a c t  celt surface~3, t he  n o t a b l y  h i g h  
c o n t e n t  of sialic acid and  s ia l idase in sheep t r a n s i t i o n a l  
e p i t h e l i u m  m i g h t  be  co inc iden ta l  f ind ings  of some biol-  
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ogical s ignif icance.  I n  fact ,  s tud ies  in course  ind ica te  t h a t  
r a t  t r a n s i t i o n a l  ep i the l i um con ta ins  low levels of sialic acid 
a n d  negl igeable  s ia l idase a c t i v i t y  ~. 

Resumen. E1 epi te l io  de t r ans i c i6n  de cordero con t i ene  
a c t i v i d a d  de sial idasa.  Se d e m u e s t r a  que  esta  e n z i m a  se 
e n c u e n t r a  en  l i sosomas de es te  te j ido  y posee el p H  6 p t i m o  
5,cido carac te r l s t i co  de enz imas  l isosomales.  
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Aggressive Behaviour Induced by Marihuana Compounds and Amphetamine in Rats Previously Made 
Dependent on Morphine 

I t  has  been  descr ibed  r ecen t ly  t h a t  rats ,  p rev ious ly  
m a d e  phys ica l ly  d e p e n d e n t  on  opioids,  show a t r a u m a t i c  
aggress ive  b e h a v i o u r  w h e n  t r e a t e d  w i t h  a m p h e t a m i n e  
d u r i n g  t he  w i t h d r a w a l  phase1,2. T he  desc r ip t ion  of t he  
f i gh t ing  b e h a v i o u r  showed  b y  these  r a t s  was s imi lar  to  
t h a t  of s t a rved  r a t s  t r e a t e d  chron ica l ly  w i t h  m a r i h u a n a  3, 4. 
T h e  p r e sen t  work  was ca r r ied  ou t  to  observe  w h e t h e r  
c a n n a b i s  would  induce  aggress ive  b e h a v i o u r  in non-  
s t a r v e d  r a t s  d u r i n g  w i t h d r a w a l  f rom prev ious  m o r p h i n e  
a d m i n i s t r a t i o n ,  and  to  com pa r e  t he  aggress ive b e h a v i o u r  
i nduced  b y  these  drugs.  

Material and methods. A ni m a l s  a n d  Drugs.  124 ma le  
3 -mon th -o ld  W i s t a r  r a t s  were m a i n t a i n e d  a t  23zkl~  in 
a i r  cond i t ioned  labora tor ies .  A s t a n d a r d  food pel le t  d ie t  
a n d  t a p  w a t e r  were p rov ided  ad  l i b i t um.  M o r p h i n e  
hydroch lo r ide  (E. Merck, D a r m s t a d t ) ,  D - a m p h e t a m i n e  
su l fa te  (Sigma Chemica l  Company)  and  ( - - )  J'-trans- 
t e t r a h y d r o c a n n a b i n o l  (THC) o b t a i n e d  f rom U n i t e d  Na-  
t ions  were employed.  Morph ine  a n d  a m p h e t a m i n e  were 
d issolved in 0 .9% NaC1 so lu t ion ;  T H C  was suspended  as 
r e c o m m e n d e d  b y  o the r s  5. The  a m o u n t s  used are expressed  
in t e r m s  of the  salts.  Three  e x p e r i m e n t s  were car r ied  ou t  
(see Table) .  

E x p e r i m e n t  1 .30 r a t s  were housed  in pa i r s  in  wire  cages 
m e a s u r i n g  16 •  • 18 cm. T h e y  received da i ly  3 i.p. 
in jec t ions  of morph ine ,  a t  5 h i n t e rva l s ;  t he  in i t ia l  dosage 
was 12 m g / k g / d a y  (3 in jec t ions  of 4 mg/kg)  which  was 
doub led  eve ry  2nd d ay  up  to 96 m g / k g / d a y .  24, 48 a n d  
72 h a f t e r  t he  las t  m o r p h i n e  in jec t ion ,  the re fore  d u r i n g  
w i t h d r a w a l  phase,  5 pa i rs  of r a t s  rece ived  1.0 m l / k g  of 
sal ine (group I), 5 pa i r s  received 5.0 m g / k g  of T H C  (group 
I I )  and  t he  r e m a i n i n g  5 pa i rs  2.0 m g / k g  of D - a m p h e t a m i n e  
(group I I I ) .  The  in jec t ions  were i.p. a n d  t h e  pa i rs  of r a t s  
were obse rved  fol lowing t he  n e x t  12 h for signs of depres-  
sion, aggress iveness  a n d  s te reo typy .  24 h l a t e r  the  an i ma l s  
were obse rved  again.  Depress ion  was def ined b y  t he  lack 
of m o t i o n  a n d / o r  l ay ing  down  of t h e  r a t s ;  aggressiveness ,  
scored in seconds,  was  t he  t i m e  t he  an i m a l s  r e m a i n e d  in a 
s t a n d i n g  pos i t ion  t r y i n g  to  b i t e  each  o t h e r  3, a n d  s tereo-  
t y p y  was def ined b y  sniffing, l ick ing or b i t i n g  t he  cage 
wire  ne t t ing .  

Experiment 2. I n  a f i rs t  phase,  30 pa i rs  of r a t s  were 
t r e a t e d  w i t h  m o r p h i n e  as in  e x p e r i m e n t  1; however ,  t he  
t r e a t m e n t  was  p ro longed  u p  to  t h e  dosage of 768 m g / k g /  

day.  8 o the r  pa i r s  of con t ro l  r a t s  were s imi lar ly  in jec ted  
w i t h  saline. A t  24 a n d  48 h of w i thd rawa l ,  6 pa i rs  rece ived  
sa l ine  (group I), 8 pa i r s  rece ived  5.0 m g / k g  of THC,  8 
pa i r s  received 10 m g / k g  of a m a r i h u a n a  ex t r ac t  and  t he  
las t  8 pa i r s  were in jec ted  w i t h  2.0 m g / k g  of D-amphe t -  
a m i n e  (group I I I ) .  As t he  resu l t s  w i t h  T H C  and  m a r i h u a n a  
were s imilar ,  these  16 pa i r s  of an ima l s  were cons idered  
t o g e t h e r  as group I I .  All in jec t ions  were i.p. and  t he  r a t s  
were obse rved  as in e x p e r i m e n t  1. E a c h  2 pa i rs  of t he  
con t ro l  g roup  received t he  same t r e a t m e n t  g iven  to  
g roups  I to  I I I .  As these  a n i m a l s  showed  only  the  t yp ica l  
effects  of t he  drugs, t h e y  will  no t  be inc luded  in t he  Table .  
I n  a second phase,  s t a r t i n g  24 h a f te r  t he  las t  t r e a t m e n t  
w i t h  T H C  a n d  a m p h e t a m i n e ,  m o r p h i n e  a d m i n i s t r a t i o n  
(and  sa l ine  for con t ro l  group)  was r e in i t i a t ed  for all  ani-  
ma l s ;  now, 2 doses of 200 m g / k g  of m o r p h i n e  were g iven  
dai ly,  for 6 more  days ;  a t  48 a n d  72 h of a second wi th -  
d rawa l  pe r iod  t h e  r a t s  were  s u b m i t t e d  to  same t r e a t m e n t  
as above .  

E x p e r i m e n t  3. 18 r a t s  were housed  i nd iv idua l l y  in  t he  
wire  cages. Morph ine  add i c t i on  was induced  b y  in i t ia l  i.p. 
i n j ec t ions  fol lowed l a t e r  b y  oral  r ou t e  according  to  a 
mod i f i ca t i on  of t he  p rocedure  b y  NICHOLS 6. I n j e c t i o n s  
of m o r p h i n e  were g iven  twice  da i ly  a t  12 h in te rva l s ;  t he  
in i t ia l  dose was 10 m g / k g / d a y  (2 da i ly  in jec t ions  of 5 
mg/kg)  and  was doub led  e v e r y  3rd day  up  to 160 m g / k g /  
d a y ;  t he  an ima l s  r e m a i n e d  3 more  days  on th i s  dosage.  
Next ,  t he  an ima l s  were p u t  for 6 weeks in a 3-day 
schedule  of ora l  a d m i n i s t r a t i o n  of l iqu ids  as follows: 1st  
d a y  w i t h  w a t e r  ad  l i b i t um,  2nd day  w i t h o u t  a n y  l iquid,  
3rd day  w i t h  m o r p h i n e  0.8 m g / m l ;  t he  average  i n t a k e  of 
m o r p h i n e  in th i s  phase  was 141zk51 m g / k g / d a y  (average  
•  2 choice- tes ts  b e t w e e n  w a t e r  a n d  0.8 m g / m l  of 
m o r p h i n e  6, a t  days  21 a n d  42, revea led  t h a t  the  an ima l s  
p re fe r red  to  d r ink  morph ine .  Af te r  the  second choice- test ,  
an ima l s  were al lowed to  d r i n k  on ly  t h e  0.8 m g / m l  mot- 
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2 D. H. THOR and D. L. HOATS, Psychon. Sci. 20, 152 (1970). 
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4 E. A. CARLINI and J. MASUR, Commun. Bchav. Biol. 5, 57 (1970). 
5 E. A. CARLINI and C. KRAMER, Psychopharmacologia 7, 175 (1965). 
6 j .  R. NlCttOLS, Psychol. rep. 13, 895 (1963): 
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Effects of 5.0 mg/kg of THC, 2.0 mg/kg of amphetanfine and 1.0 nfl/kg of saline on the behavior of paired rats in abstinence fronl morphine 

Experiment Groups and treatment No. of pairs Average weight (• Sec of fighting (average :t: SE) and other effects 
observed during 12 h after drug treatment at 

Initial Final 
24 h withdrawal 48 h withdrawal 72 h withdrawal 

1 I Saline 5 188 :[: 10 210 -9 8 (5) ~ none (5) none (5) none 
II THC 5 200 -t- 7 208 :E 15 (5) depression (5) depression (5) depression 
III Amphetamine 5 201 -[: 11 203 -4- 7 (5) stereotypy (5) stereotypy (5) stereotypy 

2 I Saline 6 182 4- 12 196 i 15 (6) none (6) none - 
II THC 16 174 :t= 7 186 4- 10 (16) depression (6) 2754 ~= 294 - 

(phase 1) (10) depression 
III Amphetamine 8 183 i 4 198 4- 17 (8) stereotypy (8) stereotypy - 

2 I Saline 6 196 • 15 180 -4- 17 - (6) none (6) none 
If THC 16 186 4- 10 178 -t- 12 - (6) 830 -4- 129 (8) 5064 4- 439 

(phase 2) (10) depression (8) depression 
III Amphetanfine 8 198 ~ 17 188 ~ 13 - (8) stereotypy (8) stereotypy 

3 I Saline 3 192 :~ 7 252 -1- 13 (2) 352 :L 101 (3) none 
(1) none 

II THC 3 198 :t_ 12 237 :t: 11 - (3) 7892 • 260 (3) 4455 4- 1730 
III Amphetanline 3 201 -1- 9 247 4- 15 - (2) 7608 ~: 154 (2) 5084 -t- 440 

(1) stereotypy (1) stereotypy 

aWithin parenthesis: number of pairs showing the effect; the number in front of parenthesis indicates se c of fighting. 

ph ine  solut ion for 3 more  days  and  t h e n  the  drug was  
wi thhe ld .  48 and  72  h later,  each 6 an imals  were i.p. 
injected,  respect ively ,  wi th  saline (group I), 5.0 mg/kg  
THC (group II) and  2.0 mg/kg  of D-amphe tamine  (group 
I I I ) .  I m m e d i a t e l y  af ter  the  1st in jec t ion  of these  drugs  
(48 h af ter  the  last  morph ine  intake) the  an imals  were 
housed  in pai rs  (therefore, 3 pairs  for each group) and  
observed  as before. 

Results. The Table summar izes  all the  results.  I t  is  seen 
t h a t  in ra t s  t r ea t ed  wi th  morph ine  exclusively th rough  i.p. 
rou te  and  pa i red  by  pairs  f rom the  beginning  (exper iments  
I and  2), a m p h e t a m i n e  induced  only  s te reo typy ,  regardless 
of the  previous  dosage of the  opioid and  the  leng th  of the  
abs t inence  per iod;  on the  o ther  hand ,  THC induced ag- 
gressiveness  in 40 and  50% of these  ra t s  aL respect ively ,  
48 h (phase 1 of e x p e r i m e n t  2) and  72 h (phase 2 of 
e x p e r i m e n t  2) of abst inence.  The sa l ine- t rea ted  animals  
behaved  normal ly .  

In  ra t s  add ic ted  by  i.p. and oral  routes  and paired la ter  
on, the  in ject ions  of b o t h  THC and  a m p h e t a m i n e  induced  
s t rong  aggressive behav ior  e i ther  a t  48 or 72 h of wi th -  
drawal  (exper iment  3); add ic ted  animals  in jec ted  wi th  
saline also showed some aggressiveness  a t  48 h wi th-  
d rawal  wh ich  d isappeared ,  however ,  a t  72 h. A m p h e t -  
amine-aggress iveness  appeared  wi th in  5 rain af{er t he  
inject ion,  subsided wi th in  4 h, to be replaced by  stereo- 
t y p e d  behavior .  However ,  the  an imals  did no t  seem to be 
real ly  aggressive ; t h e y  remained  in the  s t and ing  posi t ion,  
mov ing  the i r  forelegs, bu t  t hey  ne i the r  real ly  t r ied to bi te  
each  o the r  nor  reac ted  to st imuli ,  such as a wooden  s t ick 
p u t  be tween  them.  This  con t r a s t ed  to  the  behav iour  
observed  in THC- t r ea t ed  animals  which  were v ic ious  and  
reac ted  v io lent ly  to  the  wooden  stick. Ano the r  difference 
was t h a t  in THC- t r ea t ed  rats ,  aggressive behaviour  took  
30 min  to  appear .  

The Table  shows also t h a t  w i th  except ion  of phase  2 of 
expe r imen t  2, all animals  gained weight  dur ing  the  exper-  
i m e n t s .  

Discussion. THC and  a cannab is  ex t r ac t  induced ag- 
gressiveness  in ra t s  which  were in abs t inence  f rom mor-  
ph ine  (exper iments  2 and  3). However ,  to  ob ta in  such an 
effect  m orph ine  admin i s t r a t i on  m u s t  be long enough;  

thus,  when  i t  ex t ended  only  for 8 days  or 96 mg/kg /day  
(exper iment  1), THC failed to  induce aggressiveness;  on 
the  o the r  hand,  af ter  60 days  of t r e a t m e n t  (exper iment  3) 
aggressiveness  appeared  in all THC- t r ea t ed  rats.  The 
influence of t ime  and  p r ew i t h d raw a l  dosage of morph ine  
for the  appearance  of pos tw i thd rawa l  spon taneous  (without  
drugs) f ight ing  was repor ted  before~. On the  o ther  hand~ 
THC was more  efficient  t h a n  a m p h e t a m i n e  to  provoke  
aggression in t he  rats.  Thus,  a f ter  14 t o  20 days  of mor-  
phine  adminis t ra t ion ,  THC induced  aggressive behaviour ,  
whereas  a m p h e t a m i n e  did no t  (exper iment  2). This does 
no t  agree wi th  the  f indings Of FLOREA and  THOR 1 and 
THOR and  ItOATS 2, who observed f ight ing in ra t s  receiving 
a m p h e t a m i n e  dur ing  wi thdrawa l  f rom e toni tazene  or 
morphine .  However ,  these  au thors  used d i f ferent  pro- 
cedures.  They  isolated the i r  r a t s  dur ing  all t r e a t m e n t  w i th  
opioids,  to aggregate  t h e m  in groups of 6 per  cage af ter  
a m p h e t a m i n e  inject ion;  a m p h e t a m i n e  was given 90 h 
af ter  the  beginning  of w i thd rawa l  phase"  or r epea ted ly  as 
4 in jec t ions  dai ly 1 of 2.0 mg/kg.  We in jec ted  one dose of 
2.0 mg/kg  a m p h e t a m i n e ,  a t  m o s t  a t  72 h of wi thdrawal ,  
and caged the  ra t s  by  pairs  f rom the  beginning  of morph ine  
t r e a t m e n t .  The s t ronger  aggress ive- inducing p ro p e r t y  of 
A"-THC was also d e m o n s t r a t e d  by  the  viciousness of 
these animals ;  thus,  the i r  f ight ings  were fiercer and t h e y  
a t t a ck ed  inan ima te  objec ts  such as a wooden  stick. 

Recen t ly ;  CARLINI and  MAsuR 4, PALERMO and  CARLINI s 
and  CARLINI et  a12 have  hypo thes i zed  t h a t  t he  stress 
induced  by  s t a rva t ion  is t h e  i m p o r t a n t  fac tor  associated 
wi th  the  capac i ty  of cannabis  to induce aggressiveness in 
s t a rved  rats.  The p resen t  work  fu r the r  suppor t s  th is  
hypothes i s ;  t h u s ,  aggressiveness dur ing abs t inence  f rom 
morph ine  was ob ta ined  wi th  THC-in jec ted  ra ts  t h a t  had  
food ad l ib i tum and did no t  lose weight ,  w h i c h  indicates  

D. H. THOR and B. G. TEEL, Am.J.  Psychol. 3, 439(1968).. 
8 j .  PALERMO and E. A. CARLINI, ~(ir: J. Pharmae. 17, 215 (I972)i 
9 E. A. CARLINI, A. HAMAouI and R. Mi.W. MARTZ, Br. J. Pharmae., 

in press. J 
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t h a t  t h e y  were n o t  u n d e r n o u r i s h e d  as t he  an i m a l s  s tud ied  
b y  CARLINI and  MASUR 3, 4. Therefore ,  we bel ieve  t h a t  t he  
s t rong  s t ress  suffered b y  t he  r a t s  u n d e r g o i n g  m o r p h i n e  
w i t h d r a w a l  is t he  fac to r  associa ted  w i t h  t he  T H C  capac i ty  
to  induce  aggress iveness  in  these  an imals .  

Rdsumd. Les ra t s  soumis  ~ la m o r p h i n e  on t  6t6 t r a i t 6 s  
p e n d a n t  la phase  d ' a b s t i n e n c e  avec  des in jec t ions  i.p. 
d ' a m p h 6 t a m i n e  e t  ( - - )  d g-trans-t6trahydrocannabinol. 

Ces deux  drogues  p r o v o q u b r e n t  une  condu i t e  agressive 
chez ces a n i m a u x .  La  dur6e du  t r a i t e m e n t  p r6a lab le  avec  
la m o r p h i n e  e t  le t e m p s  d ' a b s t i n e n c e  p r6c6dan t  l ' i n j ec t ion  
des drogues  f u r e n t  des fac teurs  i m p o r t a n t s  dans  l ' appar i -  
t i on  de l 'agress ivi t6 .  Le A 9-THC fu t  h cet  effet  plus  puis-  
s a n t  que l ' a m p h 6 t a m i n e .  

E. A. CARLIN110 and  C. GONZALEZ 1~ 

10 With a fellowship from Funda~o de Amparo k Pesquisa do Estado 
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T h e  L - 4 9 4 6  L e u k e m i a  in  the  CF ~ M o u s e  

The  v i ra l  n a t u r e  of s o m e  m u r i n e  l eukemias  has  been  
well  es tabl ished1,  e. Y e t  t h e  v i ra l  passage  of some mouse  
l eukemias  has  no t  been  accompl ished.  This  p a p e r  will 
p r e sen t  d a t a  to  sugges t  t h a t  a n o t h e r  m u r i n e  l eukemia  
(L-4946) m a y  be  passed  b y  subce l lu la r  mate r ia l .  A n  
e x t r a c t  c o n t a i n i n g  R N A  a n d  p ro t e in  which  will  i nduce  an  
a b d o m i n a l  l y m p h o s a r c o m a  in  t h e  adu l t  CF1 mouse  ha s  
been  i so la ted  f rom L-4946 ascit ic fluid. 

Material. The  asci t ic  f o rm  of th i s  l eukemia  a in  t he  CF1 
mouse  was m a i n t a i n e d  b y  i n t r a p e r i t o n e a l  i n j ec t ion  of 
0.5 ml  of l eukemia  asci t ic  fluid, each  mouse  rece iv ing  
a p p r o x i m a t e l y  106 cells. Leukemogen ic  a c t i v i t y  was 
def ined as d e a t h  f rom l eukemia  w i t h i n  40 days  of inocula-  
t i on  in 2 -mon th -o ld  a d u l t  female  CF1 mice, m o r t a l i t y  as 
t h e  r a t io  of t h e  n u m b e r  of mice  w h o  d i e d  of l eukemia  
w i t h i n  40 days  to  t h e  t o t a l  n u m b e r  of mice inocula ted .  
T ime  of 50% m o r t a l i t y  is def ined as the  d a y  b y  which  
ha l f  of all i n j ec ted  mice  in a specific g roup  h a d  died. 

Methods and Results. A 12,000 •  s u p e r n a t a n t  of t he  
asci tes  f luid was found  to  be  leukemogenic .  The  ascit ic 
f luid of l eukemic  mice was cen t r igufed  twice  a t  12,000 •  
for 10 ra in  and  t he  second s u p e r n a t a n t  used for experi-  
m e n t s  or f u r t h e r  pur i f ica t ion .  

Seven  s t r a ins  of mice  were inocu la ted  w i t h  e i the r  
asci t ic  cell or  t he  12,000 •  s u p e r n a t a n t .  I n o c u l a t i o n  of 
1 • 105 asci t ic  cells caused  d e a t h  in all  7 s t r a ins  of mice. 
F o u r  s t r a ins  (CF1, AKr ,  C3H and  A) were suscept ib le  to  
t he  12,000 • g s u p e r n a t a n t .  The  CBA/2 and  C5F B lack  did  
no t  die or a c c u m u l a t e  asci t ic  fluid du r ing  t he  per iod  of 
e x p e r i m e n t a l  o b s e r v a t i o n  (60 days).  

F ive  successive 40-rain cen t r i fuga t ions  were  pe r fo rmed  
on t he  ascit ic f luid and  t he  resu l t ing  s u p e r n a t a n t s ;  each  
pel le t  was  o b t a i n e d  a f te r  inc reas ing  t h e  cen t r i fuga l  force 
un t i l  t h e  las t  pe l le t  a n d  t he  f inal  s u p e r n a t a n t  were 
o b t a i n e d  a t  125,000 • g. Leukemogen ic  a c t i v i t y  was found  
in all  pel le ts  a n d  t h e  f ina l  s u p e r n a t a n t .  T he  a p p a r e n t  
h e t e r o g e n e i t y  of t he  l eukemogenic  agent ,  impl ied  b y  the  
presence  of a c t i v i t y  in  all f ract ions ,  could be  exp la ined  b y  
a d s o r p t i o n  of t h e  a g e n t  to  va r ious  c o n s t i t u e n t s  of t h e  
asci tes  fluid, e n t r a p m e n t  of a c t i v i t y  in t h e  sediments ,  or 
p resence  of an  inh ib i to r .  

The  l eukemogen ic  a c t i v i t y  of the  12,000 • g s u p e r n a t a n t '  
was  p r ec ip i t a t ed  b y  e i the r  e t hano l  or a m m o n i u m  sulfate.  
B o t h  e t h a n o l  a n d  a m m o n i u m  sulfa te  p r ec i p i t a t ed  the  
l enkemogen ic  a c t i v i t y  in  a n  insoluble  form which  was 
a s sumed  to  con t a in  f ib r in  or f ibr inogen.  P l a s m i n  was 
f o u n d  to r e m o v e  large q u a n t i t i e s  of a n - i n e r t  p r o t e i n  
m a t e r i a l  f rom the  p rec ip i t a t e  ; however ,  t he  f inal  l eukemo-  
genic p rec ip i t a t e  r e m a i n e d  insoluble  in saline. 

F o u r  enzymes  ( t rypsin,  DNase ,  R N a s e  a n d  lysozyme) 
were used to  s t u d y  t he  chemica l  p roper t i e s  of t he  12.000 • g 
s u p e r n a t a n t  a n d  subce l lu la r  ex t rac t .  The  leukemogenic  
ac t i v i t y  of 1.0 m l  of t h e  12,000 x g  s u p e r n a t a n t  was  no t  
decreased a f t e r  i n c u b a t i o n  w i t h  0.1 m g  of t ryps in ,  DNase,  
R N a s e  or lysozyme a t  37~ for 1 h (Table  I). However ,  
w h e n  the  p lasmin- inso lub le  p rec ip i t a t e  was  i n c u b a t e d  u n d e r  
these  same condi t ions ,  t he  l eukemogenic  agen t  was  sensi- 
t i ve  to  t ryps in ,  a n d  poss ibly  to  RNase .  The  res i s tance  of 
t he  12.000 •  s u p e r n a t a n t  a c t i v i t y  to  t r y p s i n  m a y  have  
been  due to s u b s t r a t e  c o m p e t i t i o n  be tween  t he  oncogenic  
a g e n t  and  t h e  h i g h  c o n c e n t r a t i o n  of p l a s m a  p ro t e in s  in  t h e  
s u p e r n a t a n t .  

Chemical characterization. The  p lasmin- inso lub le  pre- 
c ip i t a te  was  t he  m o s t  h igh ly  pur i f ied  p r e p a r a t i o n  of the  
l eukemogenic  agent .  Tab le  I I  p r e sen t s  d a t a  c o m p a r i n g  
th i s  p r e p a r a t i o n  to  t he  12,000 •  s u p e r n a t a n t  f rom which  
i t  was  isolated.  P r o t e i n  d e t e r m i n a t i o n  of t he  12,000 •  
s u p e r n a t a n t  i nd ica t ed  t h a t  each  mouse  received 3.2 mg  of 
p ro te in .  The  compos i t i on  of t he  p l a smin- inso lub le  preci- 
p i t a t e  was 94% p ro te in  and  6% nucleic  acid. Th i s  nucleic 
acid was RNA.  

The  sal ine s u p e r n a t a n t s  o b t a i n e d  a f t e r  wash ing  L-4946 
asci t ic  cells w i t h  sal ine in p r e p a r a t i o n  for cell d i lu t ion  
e x p e r i m e n t s  were found  to be  leukemogenic .  The  origin of 
th i s  l eukemogenic  ac t i v i t y  was t h o u g h t  to  be t h e  e lut ion 
of a d s o r b e d ' s u b c e l l u l a r  ma te r i a l  f rom cell surfaces  and /o r  
t he  r u p t u r e  of fragile  cells. 

The  l eukemogenic  ac t i v i t y  of t he  sal ine s u p e r n a t a n t  was 
found  to be  s imi lar  to  t h a t  of t he  12,000 •  s u p e r n a t a n t .  
Cen t r i fuga t ion  of t he  sal ine s u p e r n a t a n t  a t  125,000 •  for 
1 h yie lded a l eukemogenic  s u p e r n a t a n t .  

The  sal ine s u p e r n a t a n t  was  also sub jec ted  to e thano l  
p r ec ip i t a t i on  b y  t he  same t e c h n i q u e  t h a t  was descr ibed 
for  t he  12,000 •  s u p e r n a t a n t ,  excep t  t h a t  t he  e thano l  
c o n c e n t r a t i o n  was increased  f rom 7 to  15% in order  to  
o b t a i n  p r ec ip i t a t ab l e  mater ia l .  The  f i rs t  p rec ip i t a t e  a t  
15% e thano l  c o n t a i n e d  2 c o m p o n e n t s  - One saline-soluble,  
t h e  o the r  sal ine- insoluble .  B o t h  p r e c i p i t a t e d  c o m p o n e n t s  
were leukemogenic ,  ki l l ing all r ec ip ien t  mice. 

Discussion. As prev ious ly  repor ted% the  leukemogenic  
a c t i v i t y  of t he  12,000 •  s u p e r n a t a n t  is i n a c t i v a t e d  by  
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