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Sial idase  of Trans i t iona l  Ep i the l ium of Sheep Ur inary  Tract  

Serial assays  of sialic acid in t rans i t iona l  epi the l ium of 
sheep ur inary  t r ac t  ind ica ted  t h a t  there  was a s ignif icant  
increase of free sialic acid wi th  t ime of s torage a t  4~ I t  
was specula ted  t h a t  these  changes  could be due to  t he  
ac t iv i ty  of a sialidase p resen t  in t rans i t iona l  epi thel imn.  
The exper imen t s  pe r fo rmed  to  tes t  th is  hypo thes i s  are the  
basis of th is  repor t .  I t  will be  shown t h a t  sial idase (N- 
ace ty lneu ramina t e  glycohydrolase ,  EC 3.2.1.18) is a 
lysosomal  enzyme of t rans i t iona l  ep i the l ium of sheep 
ur inary  t rac t ,  w i th  a charac ter i s t ic  acid op t ima l  pH.  

Materials and methods. Trans i t iona l  ep i the l ium was 
isolated f rom sheep ur inary  b ladders  t. Pel lets  of exfol ia ted 
and washed  ceils were homogenized  wi th  3 volumes  of 
0 .154M potass ium chloride and  centr i fuged a t  7710 • g for 
1 h. Sialidase ac t iv i ty  was de t e rmined  in the  s u p e r n a t a n t  
of the  to ta l  homogena te ,  using N-ace ty lneu raminy l  
lactose as the  subs t r a t e  2. To 0.3 nil of superna tan t ,  0.1 ml  
of dist i l led wa te r  con ta in ing  0.06 ~znmle of N-acetyl -  
neuraminy l  lactose (from bovine  co los t rum t y p e  I. Sigma 
Chem. Co.) and 0.1 ml of 0 .053I  ace ta te  buffer  p H  4.4 was 
added.  Incuba t ion  was conduc ted  for 3 h a t  37~ At  th is  
t ime,  the  react ion was s topped  by  adding  0.1 m l o f  sodium 
per iodate .  Free sialic acid was de te rmined  by  the  thio-  
barb i tur ic  acid procedure  3. Tota l  pro te ins  were de t e rmined  
by  the  procedure  of LowRY et al. ~. For  controls ,  enzyme  
and  subs t r a t e  b lanks  were run  separately .  Sialidase act iv-  
i ty  was expressed in nmole  of sialic acid l ibera ted  per  mg 
of p ro te in  in 3 h a t  37~ 

The op t ima l  p H  for ac t iv i ty  of the  enzyme was deter-  
mined  by  incuba t ing  the  s u p e r n a t a n t  of the  to ta l  homo-  
genates  in the  isotonic solut ion of po tass ium chloride wi th  
0 .05M ace ta te  buffer  a t  p H s  ranging  f rom 3.6 to 5.6. 

Maximal  ac t iv i ty  of sialidase was observed  at  p H  4.4 
(5.1 nmole /mg  prote in /3  h). Ac t iv i ty  was scant  or absen t  
a t  p H  over 5.0 (Figure). E D T A  at  0 .005M concen t ra t ion  
resul ted  in abou t  34% of inhib i t ion  of enzymat i c  act iv i ty .  
Calcium ions in the  same concen t ra t ion  had no effect. 
E n z y m a t i c  ac t iv i ty  was comple te ly  inh ib i ted  when  the  
samples  were p rehea t ed  in a wa te r  b a t h  a t  100~ 

For  de te rmin ing  the  subcellular  d i s t r ibu t ion  of sialidase 
ac t iv i ty ,  pel lets  of washed  exfol ia ted  cells, homogenized  
w i t h  5 vol. of 0 .25M sucrose conta in ing  0.001214 EDTA,  
were sub jec ted  to cel lular  I rac t iona t ion  according to  the  
procedure  Of DE DuVE et al. *, as modif ied  by  SHI~TLAR et 
al. ~. The subcel lular  f ract ions were suspended  in 0.1% 
Tr i ton  X-100 and homogenized.  The re la t ive p u r i t y  of 
f rac t ions  was cont ro l led  by  enzymat i c  markers  (Table I). 
Af ter  an exhaus t ive  dialysis aga ins t  disti l led water ,  
assays of sialidase ac t iv i ty  in subcellular  f ract ions were 
pe r fo rmed  a t  p H  4.4. As shown in Table  I I ,  the  lysosomal  
f rac t ion  con ta ined  h ighes t  sialidase act iv i ty .  

Results and discussion. Our observa t ions  indicate  t h a t  
t rans i t iona l  ep i the l ium of ur inary  t r a c t  is a r ich source of 
sialidase. In  fact,  ac t iv i ty  is even h igher  t h a n  in ra t  
l ac ta t ing  m a m m a r y  gland 7 and m a m m a l i a n  bra in  7, s. The 
op t ima l  p H  of ac t iv i ty  is s imilar  to  t h a t  recorded for 
chick  chorio-al lantoic  m e m b r a n e  9, r a t  l iver and  ra t  
k idney  ~~ Opt ima l  p H  is def ini te ly  lower t han  for viral  
and bacter ia l  sialidases n. The int racel lular  d i s t r ibu t ion  
and  the  d i s t inc t  acid p H  o p t i m u m  indica te  t h a t  i t  is a 
lysosomal  enzyme.  

Trans i t iona l  epi the l ium,  the  cellular l ining of the  ur inary  
t r a c t  organ, con ta ins  h igh  levels of ce r ta in  ca rbohydra tes ,  
such as sialic acid, which  are concen t r a t ed  in the  micro- 
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Effcct of pH on sheep transitional epithelium sialidase. 
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Table I. Distribution of enzymatic activity in subcellular fractions o~ 
sheep transitional epithelium 

Succinic B-Glucuronidase Glucose-6- 
dehydrogenase Phosphatase 

Nuclei 6.4 7.8 12.0 
Mitochondria 57.4 10.2 12.8 
Lysosomes 16.8 48.0 8.8 
Microsomes 13.0 19.6 62.0 
Soluble fraction 6.4 14.4 4.4 

Table II. Subcellular distribution of sialidase in sheep transitional 
epithelium 

Fraction Sialic acid released 
(nmole#ng protein/3 h) 

Nuclear 0.82 
Mitochondrial 6.53 
Lysosomal 30.42 
Microsomal 6.99 
Supernatant 1.40 

a Results are expressed in percent of total activity. 
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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.  

A. CANDIOTTI, N. IBANEZ a n d  
]3. MONIS 
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Mddicas, U~iversidad Nacional de C6rdoba, 
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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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