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ished. Our f indings would suggest  t h a t  A~-cortisol m a y  
impair  the  in t ranuc lear  t r a n s p o r t  of macromolecu le -bound  
cAMP-H * and t h e r e b y  lessen, bu t  no t  suppress ,  the  
t r ansc r ip t ive  effects of the  cyclic nucleot ide  on ra t  l iver 
ch roma t in~ , , s ,~ , .  On the  o ther  hand,  i t  appears  reason- 
able to  a d m i t  t h a t  cor t icoster iods  m a y  act  also by  inhibi t -  
ing in p a r t  (at the  level of t r ansc r ip t ion  ?) t he  syn thes i s  
of nuclear  macromolecular  acceptors  of cAMP-H a, and 
by  s imul taneous ly  enhanc ing  the  syn thes i s  of a n u m b e r  of 
cy toplasmic  phosphokinases  which  are ac t iva ted  by  the  
b inding  of cAMP to the i r  regula tory  subuni t s  ~~ Such a 
d i f fe rent  regula t ion by  cor t icosteroids  of the  synthes is  of 
nuclear  and  cy top lasmic  cAMP acceptors  is suppor t ed :  
1. by  the  f inding t h a t  in hepa tocy t e s  the  cy toplasmic  
inc remen t  of specific cAMP b ind ing  macromolecular  
sites is pe rcen tua l ly  grea ter  t h a n  the i r  in t ranuc lear  
s imul taneous  decrease;  2. by  the  behaviour  of f ibroblast -  
like cells, in which  only the  nuclear  up take  is decreased. 
A repor t  s t a t ing  t h a t  glucocort icoids  do no t  al ter  the  
up take  of cA M P -H a by  H4-11E h e p a t o m a  cells in t issue 
cul ture  6 does no t  con t ras t  w i th  our f indings,  since 
h e p a t o m a  cells are metabol ica l ly  d i f ferent  f rom normal  
l iver cells ~. The relief of a pos t - t r ansc r ip t iona l  role of 
cAMP has  been  s t ressed in several  repor t s  L CAMP has  
been shown to enhance  the  phosphory la t ion  of r ibosome 
pro te ins  2~, and to inf luence po lypep t ide  syn thes i s  ~, 
assembly  ~ and release ~a, ~ a t  the  level of th is  organelle. 
Moreover,  cAMP has  been  pos tu la t ed  to modula te ,  a t  the  
level of m R N A  t rans la t ion ,  adrenal  ~, adenohypophysea l  ~* 
and thy ro id  ~ pro te in  syn the t i c  processes.  A microsomal  
protein ,  s t rongly  b ind ing  cAMP, has been indica ted  as an 
essent ial  fac tor  in the  induct ion  by  cAMP of the  release 
of enzymes  f rom ra t  l iver polysomes as. i n  th is  frame, our 
results  suggest  t h a t  glucocort icoid hormones  increase in 
the  h e p a t o c y t e  the  cy top lasmic  ut i l iza t ion (and the reby  
metabol ic  effects ~-s, ~) of cAMP. 

Riassunto. I meccan i smi  che operano  alla base  dell 'ef-  
fe t to  <@ermissivo~) dei  cor t icosteroidi  sulle azioni me ta -  
boliche del l ' adenosin-monofosfa to-3 ' ,5 ' -c ic l ico  (cAMP) 
sono s taff  indaga t i  in col ture pr imar ie  di legato di 
Ra t to .  I r i sul ta t i  o t t en u t i  indicano c h e i  glucocorticoidi ,  
men t r e  d iminuiscono l 'u t i l izzazione del cAMP nel nucleo 
degli epatoci t i ,  la a u m e n t a n o  a livello del c i toplasma.  
Viene av an za t a  l ' ipotes i  che gli s teroidi  inibiscano la 
s intesi  delle chinasi  pro te iche  nucleari  cAMP-d ipenden t i  
e/o il loro t r a s fe r imen to  nel nucleo e, c o n t e m p o r a n e a m e n t e ,  
s t imol ino la s intes i  delle chinasi  c i toplasmat iche .  Per  
converso,  si 6 appura to ,  in parallelo,  che il cAMP ha effe t t i  
a lquanto  l imi ta t i  sul dest ino del cortisolo (e metabol i t i )  
legato a pro te ine  nella cellula epatica.  
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On the Activity of Cathepsin C in Human Embryonic  Kidney Cell Cultures Infected with 
Herpesvirus hominis (Herpes simplex) 

One of t he  possible  results  of the  viral  infect ion of 
suscept ible  cells in t issue cul ture are cy topa th i c  effects 
(CPE), morphologica l  and physiological  chaI!ges which  
resul t  f rom a changed  me tabo l i sm and an in t e r rup t ion  
of t he  s t imula t ion  for t he  cellular repl icat ion.  

The impor tance  of lysosomal  enzymes  ior the  ma jo r i t y  
of biological processes was obvious  soon af ter  t he  
d iscovery  of these  subcel lnlar  s tructures1,  =. The damage  
of the  lysosomes and  the  release of the i r  enzymes  can in 
cer ta in  diseased condi t ions  and  af ter  death cause the  
lysis of the  cell. 

Al ready  ALLISON and  MALLIJCCla, 4 es tab l i shed  t h a t  
release of lysosomal  enzymes  into the  cy top la sm makes  
an i m p o r t a n t  con t r ibu t ion  to cy topa th i c  effects.  FIX, E 
et  al. ~ r epor ted  t h a t  cells infected wi th  Herpes simplex 
virus  undergo  di f ferent  lysosomal  and  cy topa th i c  changes,  
wh ich  could be corre la ted  wi th  increased accumula t ion  
of acid phospha t a se  and infect ious virus in t he  extracel-  
lular fluid. LA PLACA et al. ~ found t h a t  acid phospha t a se  
and  fl-glucuronidase are released f rom the  ceils af ter  
infect ion wi th  some toga- and enteroviruses.  Lact ic  
dehydrogenase  and fl-glucuronidase were de tec ted  in the  
t issue cul ture fluid and  in the  cellular lysates  f rom cell 
cul tures infected wi th  rabies  v i rusL The ac t iva t ion  of 
lysosomal  enzymes  was de tec ted  f rom the  day  4 of 
infect ion on w i thou t  any  indica t ion  of CPE. REEVZS and 
CHANG s inves t iga ted  acid phospha t a se  in t he  cell infected 

wi th  vaccinia,  fowl plague virus, poliovirus t y p e  2 and  
adenovi rus  t y p e  4. The increase of enzyme ac t iv i ty  
accompanied  the  f irs t  de tec tab le  CPE.  

I t  seemed therefore  of some in te res t  to t e s t  t he  hypo-  
thes is  t h a t  ca theps ins  as lysosomal  c o m p o n e n t s  are an 
i m p o r t a n t  factor  con t r ibu t ing  to t he  des t ruc t ion  of ceils 
infected wi th  viruses.  The effect  of these  hydro ly t i c  
enzymes  was a l ready inves t iga ted  in organisms af ter  
ionizing i r rad ia t ion  9, ~0. 
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Materials and methods. Our  e x p e r i m e n t s  were pe r fo rmed  
in h u m a n  e m b r y o n i c  k i d n e y  cell cu l tu res  in fec ted  w i t h  an  
a d a p t e d  s t r a in  Z of Herpesvirus hominis. The  cells were 
grown in mi lk  bo t t l e s  w i t h  0.5% l a c t a l b u m i n  in H a n k s '  
b a l a n c e d  sa l t  so lu t ion  w i t h  10% b o v i n e  s e rum a n d  100 
I U / m l  of penic i l l in  a n d  s t r e p t o m y c i n  (growth med ium) .  
A t  t h e  t i m e  of t h e  e x p e r i m e n t  t h e  bo t t l e s  c o n t a i n e d  
a p p r o x i m a t e l y  2.5 mi l l ion  cells in  a monolayer .  P rev ious  
to t he  in fec t ion  t h e  cells were w a s h e d  w i t h  saliiie (0.85% 
NaC1). The  ceils g iv ing  50% C P E  48 h a f te r  in fec t ion  
were in fec ted  w i t h  I ml  v i r a l  suspens ion  a n d  9 ml  of t he  
m a i n t e n a n c e  m e d i u m  (0.5% l a c t a l b u m i n  in H a n k s '  
b a l a n c e d  sa l t  so lu t ion  w i t h o u t  p h e n o l  red  a n d  1% calf 
s e rum and  usual  doses of an t ib io t ics )  a n d  i n c u b a t e d  a t  
37~ On t he  d a y  a f te r  in fec t ion  t h e  v i rus  t i t e r  in  t h e  
t issue cu l tu re  m e d i u m  was 2 logl0/ml. Fo r  each  as say  of 
enzymes  2 bo t t l e s  h a v e  been  used. 

The  samples  of t he  cells a n d  t h e  t i ssue  cu l tu re  f luids  
were col lected a t  t he  t i m e  of t h e  in fec t ion  ( t ime 0), 4, 8, 
24 a n d  44 h a f te r  t h e  infect ion.  E a c h  expe r ime i i t  was  
r epea t ed  5 t imes .  

3 0 0 - -  
250 

= 20C 
*o 

~ 150 

100 
._ 
& 50 

25 
",5 213 

= 15 

5 

0 

/ X. 
/ k- \  

Culture fluid 
�9 " / "  of infected cells %~.~ 

Cell 
,,, ."k control! 

Virus infected cells 

0 ~i 8 2~4 4~4h 

Fig. 1. The activity of cathepsin C in human embryonic kidney cells 
and in culture fluid after infection with herpes simplex virus. 
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Fig. 2. The activity of cathepsin C in chicken embryonic fibroblasts 
infected with herpes simplex virus. 

The  t i ssue  cu l tu re  f luids f rom 2 bo t t l e s  were pooled a n d  
t h e  cells w a s h e d  w i t h  a double  a m o u n t  of saline.  T h e n  
t he  cells were f rozen a t  - 2 0 ~  a n d  t h a w e d  a t  r oom 
t e m p e r a t u r e .  The  cells were s c rapped  f rom t h e  glass 
surface  w i t h  a r u b b e r  po l iceman.  The  samples  of t h e  cells 
washed  in dis t i l led w a t e r  were pooled  a n d  homogen ized  
in a P o t t e r - E l v e j h e m s  homogenizer .  Th i s  suspens ion  a n d  
t he  t i ssue  cu l tu re  f luids col lected were a s sayed  as 'en-  
zymes ' ,  

The  a c t i v i t y  of t h e  enzymes  was  assayed  in t h e  cells 
a n d  in t he  t i ssue  cu l tu re  fluids. N o r m a l  con t ro l s  were 
t r e a t e d  b y  t he  same  m e t h o d  a n d  assayed  s imul t aneous ly .  
The  a c t i v i t y  of cathepsi l lS was m e a s u r e d  b y  Ansons  m e t h -  
od us ing  h e m o g l o b i n  as s u b s t r a t e  11. The  c a t h e p s i n  un i t s  
were e v a l u a t e d  accord ing  to t h e  d i lu t ion  of t h e  samples .  
D e t e r m i n a t i o n s  were car r ied  ou t  w i t h  a n  U N I C A M  
500 SP  s p e c t r o p h o t o m e t e r  a t  625 nm.  

Results and discussion. The  resu l t s  (Figure  1) show 
changes  of ca theps i i i  C a c t i v i t y  in  t he  h u m a n  e m b r y o n i c  
k i d n e y  cell cu l tu res  a n d  cu l tu re  f luids in fec ted  w i t h  
Herpesvirus hominis. The  e n z y m e  a c t i v i t y  of in fec ted  ceils 
c o m p a r e d  w i t h  un in fec t ed  cells seems to be  increased.  
Th i s  increase  is m a r k e d  in t he  cells a t  t he  24 th  h a f t e r  
infect ion.  The  level  of c a t h e p s i n  is h igh,  especia l ly  in t he  
cu l tu re  f luids of in fec ted  cells. Because  in our  e x p e r i m e n t s  
we could no t  de t ec t  c a t h e p s i n  C a c t i v i t y  in  t he  t i ssue  cul- 
t u r e  f luids of n o r m a l  cells, we bel ieve  t h a t  i t  caii be  
p o s t u l a t e d  t h a t  a f t e r  t h e  in fec t ion  t he  a c t i v i t y  of t he  
enzymes  increases  f i rs t  i n t r ace l lu l a r ly  a n d  l a t e r  in  t he  
t i ssue  cu l tu re  fluids. 

Th i s  increased  a c t i v i t y  of c a t h e p s i n s  could n o t  be  
de t ec t ed  (Figure  2) in  f ib rob las t s  of ch ick  e m b r y o s  
in fec ted  w i t h  our  s t r a i n  of Herpesvirus hominis. This  
could be  p a r t l y  expla ined,  as in  t h i s  cell s y s t e m  the  
s t r a i n  used does no t  repl icate .  

Our  e x p e r i m e n t s  i nd i ca t e  t h a t  increase  of ca theps i i i  
C a c t i v i t y  and  c y t o p a t h o g e n i c  changes  in our  e x p e r i m e n t a l  
s y s t e m  could be  associated.  

Zusammen/assung Die Akt iv i t&t  des K a t h e p s i n s  C 
is t  in  m e n s c h l i c h e n  e m b r y o n a l e n  Nierenzel le i i  n a c h  
I n f e k t i o n  m i t  Herpes simplex Virus  e rh6h t .  E b e n s o  
is t  die Meiige des K a t h e p s i n s  C in a l len Z e i t p u n k t e n  
n a c h  II I fekt ion sehr  gross im i ibe rs te t l enden  Medium.  
Dagegeii  b l i eb  die Akt ivi tS. t  des Ka theps i i i s  unver~tnder t  
in  Zellen, in  denen  keiiie V e r m e h r u n g  voii  He rpesv i ru s  
s t a t t f i nde t .  Es  is t  m6gl ich,  dass  in  u i i serem Versuch-  
s y s t e m  K a t h e p s i n  C e inen  der  ve r a i i twor t l i chen  F a k t o r e n  
Iiir die C y t o p a t h o g e n i t ~ t  dars te l l t .  
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Cold Exposure: Effects on Hepatic Tryptophan Oxygenase and Tyrosine Aminotransferase, 
Plasma Tryptophan and Tyrosine, and Brain Monoamines 

The  ac t iv i t i es  of t r y p t o p h a i i  oxygei iase  a n d  ty ros ine  
a m i n o t r a n s f e r a s e  are a f fec ted  b y  p r o t e i n  or food inges- 
t ion  1, 2 ad rena l  h o r m o n e s  8, ~ e n v i r o n m e n t a l  regimensa ,  G, 
or d i e t a r y  a m i n o  acids 7. R e c e n t  i nves t i ga t i ons  h a v e  been  
d i rec ted  t o w a r d  d e t e r m i n i n g  t h e  r e l a t ionsh ip  of the  
a c t i v i t y  of these  enzymes  to t he  c o n c e n t r a t i o n s  of t r y p t o -  
p h a n  a n d  tyrosi i ie  as well  as serotoi i in  a n d  n o r e p i n e p h r i n e  

in pe r iphe ra l  a n d  cen t r a l  t i ssues  s-l~ Hydroco r t i sone  
i n d u c t i o n  of hepa t i c  ty ros ine  a m i n o t r a n s f e r a s e  decreased 
b o t h  p l a s m a  and  b r a i n  tyrosine1% b u t  d id  n o t  a l t e r  t he  
level  of b r a i n  I Iorep inephr ine  or serotoi i in.  A l t e rna t ive ly ,  
CuI~ZON a n d  GREXN d e m o n s t r a t e d  t h a t  immob i l i z a t i on  
s t ress  12 or hyd roco r t i sone  admin i s t r ado i i13  induced  
h e p a t i c  t r y p t o p h a n  oxygenase ,  a n d  conc luded  t h a t  


