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the  radioact ive  t racers  and by  vesical ca the ter iza t ion .  
Doses of abou t  1.5 a c t  of d ia t r izoa te- I  Ia  and 3.0 ~Ci of 
hippuran-I125 per  kg of body  weight  were dissolved in 
500 ml of saline. A pr iming  dose of 100 drops per  min  was 
admin is te red  i.v. to all pa t i en t s  for 10 rain, a f ter  which  
the  individual  dosage was ad jus ted  to give the  same p lasma  
concen t ra t ion  for all pa t i en t s  hav ing  di f ferent  renal  func- 
tion. This  was verif ied by  checking the  cons t ancy  of t he  
body  rad ioac t iv i ty  b y  ex te rna l  count ing  over  the  precor-  
dial area. Ano the r  scint i l lat ion counter ,  similar to the  t ype  
now being used to measure  G F R  by  ex te rna l  countingS, 
was col l imated over  t h e  bladder  to  ver i fy  whe the r  t he  
e m p t y i n g  of the  b ladder  t h rough  the  ca the t e r  was total .  
A suff icient ly cons t an t  radioact ive  concen t ra t ion  was 
reached 45-60 min af ter  c o m m e n c e m e n t  of the  venous  
infusion. At  th is  m o m e n t  the  clearances were s ta r ted .  2 
basal  clearances,  each of 20 inin durat ion,  were carried 
out ;  t he rea f t e r  in a per iod of 5 min 10 mg of to lamolol  
were in jec ted  i.v. to  5 pa t i en t s  and  15 mg to the o the r  
pa t ients .  10 min af ter  the  end of the  venous  in ject ion 
of tolamolol,  2 o ther  clearances of the  same dura t ion  
were pe r fo rmed  to assess the  possible changes  in renal  
funct ion.  Blood pressure  and pulse ra te  were moni to red  
every  2 min dur ing the  whole exper iment .  Rad ioac t iv i ty  
of p la sma  and urine was measured  by  a well- type counte r  
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Fig. 2. Relat ionship between GFR and E R P F  before and af ter  
tolamolol administration. 

and a mul t i channe l  analyzer.  Ur ina ry  creat inine was de- 
t e rmined  by  a Technicon autoanalyzer .  

Results. The results  ob ta ined  in each case are shown in 
Figures  1 and 2. Tolamolol  induces a s ignif icant  decrease 
of the  hea r t  rate.  The mean  pulse ra te  was 77 4- 5 SD 
bea t s /min  before in ject ion and 66 4- 6 SD (p < 0.001) 
af ter  injection.  Decrease of the  h e a r t  ra te  was max ima l  5 
to 10 min af ter  toIamolol  adminis t ra t ion .  No signif icant  
var ia t ion  of M A P  was observed.  M A P  (mm Hg) resul ted 
129.57 • 12.46 SD before and 128.90 4- 15.69 SD af ter  
tolamolol .  A decrease of urine o u t p u t  and a consequent  
increase of urine creat in ine  concen t ra t ion  were found af ter  
using the  fi-blocker, in spite of the  cons t an t  hyd ra t i on  of 
the  pa t i en t s  s tudied.  The mean  urine ou tpu t  (rnl/min) was 
9.8 4- 2.3 SD before and 7.0 4- 2.5 SD af ter  tolamolol  
(p < 0.001); the  mean  urine creat in ine  (mg/100 ml) re- 
sul ted  8.7 4- 2.3 SD before and 12.6 4- 5.4 SD af ter  
(p < 0.05). 

Finally,  as far  as the  main  purpose  of th is  s tudy  is 
concerned,  a remarkable  s tabi l i ty  of the  renal  funct ion 
was observed af ter  in ject ion of the  new drug. G F R  (ml/ 
min) was 93.69 4- 22.99 SD before and 93.75 4- 21.10 SD 
af ter ;  E R P F  (ml/min) 410.13 4- 103.25 SD before and 
413.88 4- 96.56 SD af ter  tolamolol .  No s ta t is t ical ly  sig- 
nif icant  differences were observed be tween  the  two d e a r -  
ances carried out  af ter  tile to lamolol  adminis t ra t ion .  No 
a~dverse side-effects  were observed.  

Discussion. After  i.v. admin i s t r a t ion  of tolamolol  in 
hyper tens ive  subjects ,  a s ignif icant  fall of t he  hea r t  ra te  
was observed.  M A P  remained  unchanged,  as found by  
MILLER et al." i n  pa t i en t s  w i th  coronary  h e a r t  disease. 
Our results  seem to indicate  t h a t  tolamolol  induces a de- 
crease of urine o u t p u t  (verified by  the  increase in urine 
creat inine concentra t ion)  w i t h o u t  de te rmin ing  any  varia- 
t ion of G F R  and E R P F .  This indicates  an increased 
tubu la r  reabsorp t ion  of water  by  some unknown  mech-  
anism(s).  In  con t r a s t  to  this,  o ther  new ~-blockers were 
recent ly  found to  cause a s ignif icant  decrease of G F R  and 
E R P F  toge ther  wi th  a marked  lowering of urine o u t p u t L  

The s tabi l i ty  of renal  h a e m o d y n a m i c  effects found af ter  
acute  admin i s t ra t ion  of tolamolol  jus t i fy  fu r ther  clinical 
inves t igat ions  on its chronic effects in relat ion to t he  
renal funct ion and ar ter ial  pressure.  
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Summary. Cort icosteroid induct ion  of mouse hepat ic  phosphoeno lpy ruva t e  ca rboxykinase  was inhibi ted  by  prior in- 
ject ion of poly  I :C.  Mice challenged wi th  a le thal  dose of endotoxin  4 h af ter  admin i s t r a t ion  of poly  I : C  could not  be 
p ro tec ted  by  a concur ren t  in ject ion of hydrocor t i sone .  

Gram-nega t ive  bacter ia l  endo tox in  and the  syn the t i c  
doub le - s t r anded  R N A  polyr iboinos in ic-polyr ibocyt idyl ic  
acid (poly I :C) are known to elicit s imilar  biological ef- 
fects, b o t h  toxic  2-4 and  appa ren t l y  beneficial  5-8. Several  
of these  effects are med ia ted  b y  subs tances  p roduced  b y  
cells wi th in  the  t r e a t ed  animal.  

Poly  I :C and endo tox in  are also known to elicit me ta -  
bolic a l te ra t ions  in mice such as inhibi t ion of cort icoste-  
roid induct ion  of hepa t ic  t r y p t o p h a n  oxygenase  (TO) 9-~0 
and deple t ion of liver glycogen10, u. ]Endotoxin also 
inhibi ts  stress induced  synthes is  of hepa t ic  phosphoenol -  
p y ru v a t e  ca rboxyk inase  (PEPCK)1~. This  metabol ic  i n -  
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p a i r m e n t  is o b v i o u s l y  r e l a t e d  to  t h e  h y p o g l y c e m i a  a n d  
i n h i b i t e d  g l u c o n e o g e n e s i s  o b s e r v e d  in  e n d o t o x i n  p o i s o n -  
i n g  Is-14 s i nce  P E P C K  is t h e  m a j o r  l i m i t i n g  e n z y m e  of  t h e  
g l u c o n e o g e n i c  p a t h w a y  ~5. M ore  r e c e n t l y  a m e d i a t o r  of  
t h i s  e f f ec t  of  e n d o t o x i n  h a s  b e e n  d e t e c t e d  in  t h e  s e r u m  of  
e n d o t o x i n - p o i s o n e d  m i c e  16. ] ; h i s  m e d i a t o r  h a s  b e e n  t e n -  
t a t i v e l y  n a m e d  g l u c o c o r t i c o i d  a n t a g o n i z i n g  f a c t o r  (GAF) ,  
a n d  p h a g o c y t i c  cel ls  of  t h e  r e t i c u l o e n d o t h e l i a l  s y s t e m  
( m a c r o p h a g e s )  h a v e  b e e n  i d e n t i f i e d  as  i t s  s o u r c e  16. E x p e r -  
i m e n t s  p e r f o r m e d  to  a s s e s s  t h e  e f f ec t  of  p o l y  I :C t r e a t -  
m e n t  o n  h o r m o n a l  i n d u c t i o n  of  P E P C K  a re  r e p o r t e d  in  
t h i s  c o m m u n i c a t i o n .  T h e  r e l a t i o n s h i p  b e t w e e n  a l t e r e d  
h o r m o n a l  r e s p o n s e  in  p o l y  I :C p r e t r e a t e d  m i c e  a n d  s en -  
s i t i z a t i o n  t o  e n d o t o x i n  c h a l l e n g e  ~ h a s  a l so  b e e n  i n v e s t i -  
g a t e d .  
Materials and methods. P a t h o g e n - f r e e  H a I C R  mi ce ,  b r e d  
in  o u r  r e s e a r c h  fac i l i t i es ,  we re  e m p l o y e d .  O n l y  f e m a l e  
mice ,  6 to  8 w e e k s  old,  we re  u s e d .  

P E P C K  a c t i v i t y  in  w h o l e  l i ve r  h o m o g e n a t e s  w a s  d e t e r -  
m i n e d  b y  t h e  m e t h o d  of  PHILLIPS a n d  BERRY 18 E n z y m e  
a c t i v i t y  d e t e r m i n e d  as  ~zM of  p h o s p h o e n o l p y r u v a t e  ( P E P )  
f o r m e d  p e r  g of  d r y  l i ve r  p e r  6 m i n  is e x p r e s s e d  as  p e r c e n t  
of  i n d u c e d  c o n t r o l  a c t i v i t y .  E n z y m e  i n d u c t i o n  w a s  in i -  
t i a t e d  b y  s.c.  i n j e c t i o n  of  i m g  of  h y d r o c o r t i s o n e  a c e t a t e  
( S i g m a  C h e m i c a l  Co.,  St .  L o u i s ,  Mo.) s u s p e n d e d  in  0.2 m l  
of  s t e r i l e  n o n p y r o g e n i c  s a l i ne  ( T r a v e n o l  L a b o r a t o r i e s ,  
Dee r f i e ld ,  Ill.) c o n t a i n i n g  0 . 0 0 2 5 %  T w e e n - 8 0  (S i gma) .  i n  
al l  cases ,  e n z y m e  a c t i v i t y  w a s  d e t e r m i n e d  4 h a f t e r  h y d r o -  
c o r t i s o n e  i n j e c t i o n .  E a c h  e x p e r i m e n t a l  g r o u p  c o n t a i n e d  

Endotoxic lethality in poly I : C pretreated mice 
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Hormonal inducibility of PEPCK in mice injected with 1 lug of 
hydroeortisone at specified time intervals after injection of 50 [xg 
of poly I:C. Enzyme activity is denoted as percent of control in- 
duced activity -t= SE. The shaded area represents the nontreated 
control mean (10 mice) • 1 SD. 

a m i n i m u m  of  7 a n i m a l s .  T h e  m e a n  i n d u c e d  c o n t r o l  
P E P C K  a c t i v i t y  for  24 m i c e  w a s  263 ~zM P E P / g  d r y  w t .  
l i ve r /6  m i n .  

P o l y  I :C (S igma)  w a s  i n j e c t e d  i .v .  a t  a c o n c e n t r a t i o n  o f  
50 ~zg in  0.1 m l  of  s t e r i l e  n o n p y r o g e n i c  sa l ine .  T h e  e n d o -  
t o x i n  u s e d  in  t h e s e  s t u d i e s  w a s  e x t r a c t e d  f r o m  Salmonella 
typhimurium, SR-11 ,  b y  t h e  B o i v i n  t r i c h l o r o a c e t i c  a c id  
m e t h o d  19, a n d  w a s  i n j e c t e d  v i a  t h e  i .p.  r o u t e  in  0.5 m l  o f  
sa l ine .  S t a t i s t i c a l  s i g n i f i c a n c e  w a s  d e t e r m i n e d  w i t h  t h e  
W i l c o x o n  r a n k  s u m  t e s t  ~0 

Results. T h e  e f f ec t  of  p o l y  I :C a d m i n i s t r a t i o n  o n  h o r -  
m o n a l  i n d u c i b i l i t y  of  P E P C K  is s h o w n  in  t h e  F i g u r e .  
E n z y m e  i n d u c t i o n  w a s  s l i g h t l y  i n h i b i t e d ,  t h o u g h  n o t  
s i g n i f i c a n t l y ,  in  m i c e  g i v e n  50 ~zg of  p o l y  I :C e i t h e r  a t  t h e  
s a m e  t i m e  or  2 h p r i o r  to  i n j e c t i o n  of  i m g  of h y d r o c o r -  
t i sone .  P o l y  I :C a d m i n i s t r a t i o n  4 h p r i o r  to  h y d r o c o r t i -  
sone ,  h o w e v e r ,  r e s u l t e d  in  a t o t a l  i n h i b i t i o n  of  e n z y m e  
i n d u c t i o n .  P E P C K  a c t i v i t y  d e t e r m i n e d  4 h a f t e r  i n j e c t i o n  
of t h e  h o r m o n e  w a s  n o t  o n l y  s i g n i f i c a n t l y  lower  t h a n  
i n d u c e d  c o n t r o l  v a l u e s  (p _< 0.01) b u t  a lso  n o t  s ign i f i -  
c a n t l y  e l e v a t e d  o v e r  n o n i n d u c e d  c o n t r o l  a c t i v i t i e s .  BERRY 
e t  aN  ~ p r e v i o u s l y  d e m o n s t r a t e d  t h a t  p o l y  I :C i n h i b i t s  
h o r m o n a l  i n d u c t i o n  of  T O  w i t h i n  t h i s  s a m e  t i m e  i n t e r v a l  
r e q u i r e d  for  i m p a i r e d  i n d u c t i o n  of  P E P C K .  

S ince  c o r t i c o s t e r o i d s ,  b o t b  e n d o g e n o u s  a n d  e x o g e n o u s ,  
a re  p o t e n t  a n t a g o n i s t s  of  e n d o t o x i c  e f fec t s ,  f a i l u re  of  t h e s e  
r e g u l a t o r y  e n z y m e s  to  r e s p o n d  t o  h o r m o n e  a d m i n i s t r a t i o n  
s h o u l d  be  s y m p t o m a t i c  of  m e t a b o l i c  d e r a n g e m e n t s  p r e -  
d i s p o s i n g  to  e n d o t o x i c  l e t h a l i t y .  R e s u l t s  s h o w n  in  t h e  f i r s t  
2 l i nes  of  t h e  T a b l e  d e m o n s t r a t e  t h a t  t h i s  is  ~he case .  A n i -  
m a l s  i n j e c t e d  w i t h  50 ~zg of p o l y  I : C 4 h p r i o r  to  c h a l l e n g e  
w i t h  e n d o t o x i n  were  s e n s i t i z e d  to  e n d o t o x i n  l e t h a l i t y  
w h e n  c o m p a r e d  w i t h  s a l i ne  p r e t r e a t e d  c o n t r o l s .  T h i s  ob-  
s e r v a t i o n  c o n f i r m s  a n  ea r l i e r  r e p o r t  b y  HUANG a n d  LAN- 
DAY 17. E v e n  m o r e  i m p r e s s i v e  r e s u l t s  a r e  s h o w n  in  l ines  
3 a n d  4 of  t h i s  Tab l e .  S i m u l t a n e o u s  i n j e c t i o n  of  1 m g  of  
h y d r o c o r t i s o n e  w i t h  200 Fg of e n d o t o x i n  r e d u c e d  m o r t a l -  
i t y  in  c o n t r o l  m i c e  f r o m  9 2 %  (line 2) to  3 1 % .  P r e t r e a t -  
m e n t  w i t h  p o l y  I : C ,  h o w e v e r ,  i n h i b i t e d  t h i s  p r o t e c t i v e  
e f f ec t  of  t h e  h o r m o n e .  I n  t h i s  g r o u p ,  8 3 %  of  t h e  m i c e  
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research grant  No. AI-10087 from the National Insti tute of Allergy 
and Infectious Diseases. 
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succumbed  to endo tox in  challenge. E v e n  wi th  an endo- 
tox in  challenge dose of 25 ~g, p r e t r e a t m e n t  wi th  poly I : C 
inhib i ted  comple te  p ro tec t ion  by  hydrocor t i sone .  

Discussion. E n d o t o x i n  and poly  I :C elicit synthes is  
and /or  release of p o t e n t  biologically act ive  mediators .  
Three of these  media to rs  are in ter feron T, s, colony s t im- 
u la t ing  factor  ~1, and t u m o r  necrosis factor  5. A four th  
media tor ,  endogenous  pyrogen,  is also p robab ly  released 
in response  to  poly  I : C, as i t  is in response to endotoxin ,  
since b o t h  subs tances  are pyrogenic  in rabbi t sK Resul ts  
p resen ted  in th is  r epor t  imply  t h a t  poly  I :C also s t imu-  
lates p roduc t ion  of GAF, the  inhib i tor  of P E P C K  induc- 
t ion in endo toxemic  mice~6. 

The observa t ion  t h a t  poly  I : C  p r e t r e a t m e n t  inhibi ts  
ho rmona l  p ro tec t ion  of mice chal lenged wi th  endo tox in  
m a y  have  direct  bear ing on the  na tu re  of irreversible 
endo toxemic  shock. Cort icosteroids p ro t ec t  mice f rom 
endotoxic  l e t h a l i t y  only  when  admin i s t e red  prior  to or 

concur ren t ly  w i th  a le thal  dose of the  toxin .  If ho rmone  
is wi thheld ,  the  animal  rap id ly  enters  a s t a t e  of irrevers-  
ible shock in which  a de layed in ject ion of ho rmone  is no 
longer p ro tec t ive  22. P r e t r e a t m e n t  wi th  poly  I :C appears  
to  s imulate  this  condit ion.  These mice d isplay  antago-  
nized p ro tec t ive  responses  to ho rmone  t h e r a p y  upon endo- 
tox in  challenge at  a t ime following p r e t r e a t m e n t  when  
P E P C K  and TO ~~ are no longer responsive to hormal  
induct ion.  Fai lure of these two enzymes  to respond to 
cor t icosteroid  induc t ion  is mos t  p robab ly  represen ta t ive  
of metabol ic  de rangemen t s  con t r ibu t ing  to  this  increased 
suscept ib i l i ty  to endo tox in  le thal i ty .  

21 Iv. W. RUSCETTI and P. A. CHEWENICK, J. Lab. clin. Med. 83, 64 
(1974). 

22 L. J. BERRY in Microbiological Toxins V (Eds. S. t~ADIS, G. WEIN- 
BhUM and S. AJL; Academic Press, New York 1971), p. 165. 
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Summary. Concanaval in  A exer ts  an irreversible inh ib i to ry  effect  on the  d i f ferent ia t ion  of cul tured embryonic  am- 
phib ians  cells in vitro.  Cytological changes  and d i s tu rbances  of cell a t t a c h m e n t ,  and spreading  to the  cul ture suppor t  
occur in parallel. Po lyka ryons  have  been not iced in t r ea ted  cultures.  

La concanaval ine  A, glyc0prot6ine v6g6tale, poss4de, 
outre  ses propri6t6s h4magglu t inan tes  2, celle de pro-  
voquer  des fusions cellulaires (cellules embryonna i res  de 
Drosophi le  s, a). 

Les effets de la concanaval ine  A (Con A) on t  4t4 6tudi6s 
sur des embryons  d ' A m p h i b i e n s  in to to  par  MORAN~ qui 
a cons ta t6  une inhibi t ion dans  le d6ve loppement  chez 
Ambystoma maculatum. D'au t res  exp6riences de O'DELL 
et coll. 6 sur l 'Amphib ien  Anoure  Xenopus laevis ont  
4galement  montr6  une inhibi t ion du d6ve loppement  du 
tube  nerveux.  

Le bu t  de ce t ravai l  est  d'analyser s un niveau cellulaire 
les effets  morphologiques  de la Con A, d ' une  pa r t  sur la 
diff6renciat ion de diverses cat6gories de cellules embryon-  
naires d 'Amph ib i ens  eult ivdes in vi t ro  et, d ' au t re  par t ,  

sur divers organites,  t a n t  nucl6aires que cytoplasmiques .  
Les cellules d ' A m p h i b i e n s  Urod61es se p r~ ten t  bien 5  ̀ ce 
genre d '6 tude  par  leur faille, Ia bonne  visibilit6 des divers 
organi tes  qu'elles r en fe rmen t  et  leur c o m p o r t e m e n t  in 
v i t roL I1 6tait  6galement  in t6ressant  de v6rifier si les 
cellules embryonna i re s  de Bat rac iens  r6agissent  vis-5`-vis 
de la Con A d 'une  mani6re comparab le  5. celle des cellules 
embryonna i res  de Drosophile  en fo rman t  des polycaryons.  

Matdriel et mdthodes. Les emb ry o n s  utilis6s p rov iennen t  
de pon tes  de Pleurodeles walllii (Michah) e t  d'dmbysloma 
mexicanum (Shaw). Au s tade  neurula  (stade 14 de la 
table  chronologique de GALLIEN et  DUROCI-IER s, la p laque  
neurale associ6e au chordom6soblas te  sous- jacent  est  
pr6Iev6e, dissoci6e dans  le milieu de S te inbergL Les cel- 
lules son t  ensui te  cultiv6es 5̀  18~ dans  la solution de 

Tableau 1. Nombre de populations de 125 cellules par type de traitement et par effectif de polycaryons (avec proportion et proportion trans- 
form6e des polycaryons) 

Nombre de polycaryons par population (125) 1 2 3 4 5 6 7 8 9 10 

Proportion correspondant 5 ce nombre: p~ 0,008 0,016 0,024 0,032 0,040 

p transform6e en x = 57,3 I/p 5,125 7,247 8,877 10,250 11,460 

T4inoins (1) 4 4 1 
Nombre de populations Jusqu'au ehangement (2) 2 6 7 4 
pr6sentant p par type 
de traitement Apr6s le ebangement (3) 7 11 9 1 

TrMtement continu (4) 1 1 

0,048 0 ,056 0 ,064  0 ,072 0,080 

12,554 13,560 14,496 15,375 16,207 

1 
1 1 
3 3 2 1 1 

�9 Exemple; il y a 4 populations de 125 cellules qui pr6sentent 5 polycaryons dans le traitement 2 (jusqu'au changement de milieu), p = 5/125 
= 0,040; x = 57,3 ~ 0,040 = 11,460. 


