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Table II. Theory proposed to explain the results showed in Table I and in the Figure 

EXPERIENTIA 2918 

Energy produced by Columns of the Figure 

a b c d e f 

Oxidative metabolism 4 • 4 • 4 x. Blocked by anoxia Blocked by anoxia Blocked by anoxia 
Glycolysis endogenous substrates a 1 • 1 x Blocked by IAA 1 • 1 x Blocked by IAA 
Exogenous glucose 0 • Absent Absent 0 x Absent Absent 
Total energy produced 5 x 5 x 4 • 1 • 1 x -- 
Energy necessary 2 • 2 x 2 • 2 • 2 • 2 x 
Uptake and retention (%) 100 100 100 50 50 0 

In the results reported in table I energy produced by this pathway would be 0.42 • whereas in the results reported in the figure would 
be 0.84 x. Consequently in columns d) and e) the uptake and retention was 21% and 42%. See text for details. 

g rea t  d i s c r epancy  c o m p a r e d  w i t h  those  p rev ious ly  p u b -  
l i shed b y  us 1 in  wh ich  t he  H a N E  t a k e n  up  a n d  r e t a i n e d  
u n d e r  s imi la r  c i r cums tances  was 42% of t h e  controls .  
However ,  w h e n  p r e p a r a t i o n s  were p r e t r e a t e d  w i t h  I A A  
(unpub l i shed  results) ,  t h e  H 3 N E  u p t a k e  a n d  r e t e n t i o n  
decreased to 8%, in a s imi la r  m a n n e r  to  t h a t  p r ev ious ly  
descr ibed.  Th i s  fac t  p r o m p t e d  us to  t h i n k  t h a t  t h e  u p t a k e  
a n d  r e t e n t i o n  obse rved  (21%) was o b t a i n e d  f rom t h e  
ene rgy  p roduced  b y  endogenous  ca rbohydra t e s .  

This  pa radox ica l  f ind ing  t h a t  u n d e r  the  same experi-  
m e n t a l  c i r cums tances  (anoxia  p lus  glucose dep r iva t ion )  
t h e  frog ven t r i c l e  p resen t s  such  differences  in  t h e  H 3 N E  
t a k e n  up  a n d  re ta ined ,  a n d  t h a t  a p rev ious  t r e a t m e n t  w i t h  
I A A  produces  a s imi la r  b lockade ,  can  be  exp la ined  as 
follows: I n  t he  resu l t s  p rev ious ly  p u b l i s h e d  (42% of up-  
t a k e  a n d  re ten t ion) ,  t he  e x p e r i m e n t s  were car r ied  ou t  w i t h  
an ima l s  ki l led 1, 2, 3 days  a f te r  be ing  t r a n s p o r t e d  f rom t h e i r  
n a t u r a l  h a b i t a t ,  whereas  in  t h e  e x p e r i m e n t s  descr ibed in 
t he  p r e sen t  p a p e r  t he  an ima l s  were k i l led  some weeks 
af te r  t h e i r  m a i n t e n a n c e  in  our  l a b o r a t o r y  w i t h o u t  food, 
w i t h  on ly  w a t e r  (some of t h e m  died).  Th i s  fac t  induces  us  
to  t h i n k  t h a t  t h e i r  c a r b o h y d r a t e s  reserves  were s t rong ly  
deple ted  a n d  t he  energy  p roduced  b y  a g lycolyt ic  p a t h -  
way  would  be  consequen t ly  smaller .  

These  resul t s  and  some of p rev ious  p u b l i c a t i o n s  sugges t  
t he  fol lowing t h e o r y  t h a t  would  explain ,  u n d e r  our  ex- 
p e r i m e n t a l  condi t ions ,  t h e  d iverse  sources of m e t a b o l i c  
energy  u t i l ized  b y  i so la ted  s t r ips  ven t r i c l e  of frog h e a r t  
for t h e  u p t a k e  and  r e t e n t i o n  of H 3 N E :  1. W e  assign t he  
h y p o t h e t i c a l  va lue  of 2 • to  t h e  m e t a b o l i c  energy  ne- 
cessary to o b t a i n  a ! 0 0 %  of H 3 N E  u p t a k e  a n d  re t en t ion .  
2. W e  assign t he  h y p o t h e t i c a l  va lue  of 4 • to  t h e  energy  
p roduced  b y  an  aerobic  way.  3. Accord ing  to t h e  endo-  
genous  c a r b o h y d r a t e  reserves  in  t he  animals ,  t he  energy  
p r o d u c e d  b y  a g lycolyt ic  p a t h w a y  would  be  1 •  0.75 •  
0.50 • ... 4. Exogenous  glucose is no t  u t i l ized as a source 
of ene rgy  in th i s  process.  

I n  t h e  F igure  are s h o w n  t h e  resul t s  p rev ious ly  r epo r t ed  
b y  us in  severa l  p u b l i c a t i o n s  1, 3, 4, in  wh ich  t he  m e t a b o l i c  
r e q u i r e m e n t s  for t h e  H 3 N E  u p t a k e  and  r e t e n t i o n  b~r iso- 

l a t ed  s t r ips  ven t r i c l e  of frog h e a r t  were s tudied .  Tab le  I I  
would  accoun t s  for these  r e su l t s  accord ing  to  t he  t h e o r y  
above  exposed.  

Conclusions. Under our  e x p e r i m e n t a l  c i rcumstances ,  t he  
u p t a k e  and  r e t e n t i o n  of H a N E  b y  i so la ted  ven t r i c l e  of 
frog:  1. Is  no t  a f fec ted  b y  t h e  p resence  or absence  of glu- 
cose in  t h e  i n c u b a t i o n  m e d i u m  (compare  c o l u m n  a) a n d  b) 
of t he  F igu re  and  T a b l e  II) .  2. I A A  does n o t  p roduce  a n y  
effect  per  se on  t h i s  m e c h a n i s m  (compare  co lumn  c) and  
a) of t h e  F igure  a n d  Tab le  I I ) .  3. The  n o n c a r b o h y d r a t e  
endogenous  s u b s t r a t e s  ox ida t i on  p rov ides  all  t h e  energy  
necessa ry  for t h i s  process  (co lumn c) of Tab le  I I  and  t h e  
Figure) .  4. Anox ia  p roduces  some ene rgy  for t h i s  process  
(column d) a n d  e) of Tab le  I I  a n d  Figure) .  5. U n d e r  
anoxia ,  exogenous  glucose i s n o t  u t i l ized  as a source of 
energy  (compare  co lumn  d) a n d  e)). 6. U n d e r  anoxia ,  
ene rgy  is p roduced  b y  endogenous  c a r b o h y d r a t e s  (glyco- 
lysis) (compare  c o l u m n  e) a n d  f)). 7. E n e r g y  p r o d u c e d  b y  
t he  glycolysis  of endogenous  subs t ra t e s ,  depends  u p o n  t he  
reserves  of t he  e x p e r i m e n t a l  an imals .  Compare  T a b l e  I 
(wi th  fas t ing  animals) ,  w i t h  co lumn  of T a b l e  I I  a n d  t h e  
F igure  (wi th  an ima l s  well  nour ished) .  8. The  smal l  res idua l  
u p t a k e  a n d  r e t e n t i o n  of H a N E  in  p r e p a r a t i o n s  u n d e r  ano-  
x ia  and  I A A  (column f) could  be due  to energy  p roduced  
b y  ox ida t i on  of endogenous  s u b s t r a t e s  b y  t r aces  of O~ in 
t h e  gas mix tu re .  

Resumen. La ox idac i6n  de s u b s t r a t o s  endogenos  no  
c a r b o h i d r a t o s  p roduce  la energ ia  necesar ia  p a r s  ob t ene r  
u n  100% de ineorporac i6n  y r e t enc i6n  de H a N E  por  el 
ven t r i cu lo  a is lado de rana .  L a  glicolisis de s u b s t r a t o s  en- 
dogenos p roduce  la necesar ia  p a r s  ob t ene r  de u n  21 -42%.  
La  glucosa exogena  no  es fuen te  de energia  u t i l i z ada  p a r s  
este proceso. 
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S u l f h y d r y l  G r o u p s ,  C o p p e r ,  D i p h e n y l a m i n e  R e a c t i o n  a n d  s o m e  E n z y m e s  in  t h e  S e r u m  of 
R a t s  w i t h  6 - S u l f a n i l a m i d o i n d a z o l e  A r t h r i t i s  

I n  1964 MIELENS a n d  •OZlTIS 1 descr ibed  a n  a r t h r i t i s  
wh ich  a p p e a r e d  a f t e r  oral  a d m i n i s t r a t i o n  of h i g h  doses of 
6 -su l fan i lamidoindazole  (6-SAI) in  old rats ,  and  which  
a l m o s t  exclus ively  affected t h e  h ind l imbs .  The re  is h i t h -  
er to  l i t t l e  knowledge  a b o u t  t yp i ca l  h u m o r a l  changes  in 

6-SAI  a r th r i t i s .  There fore  we d e t e r m i n e d  some bio- 
chemica l  p a r a m e t e r s  of t h e  b lood  du r ing  th i s  a r th r i t i s .  

Material and methods. 1Vfale W i s t a r  r a t s  w i t h  a m e a n  
b o d y  we igh t  of 410 g (range 300-570 g) received 125 or 
250 m g / k g  of 6 -SAI  ora l ly  once da i ly  for 7-9  consecu t ive  
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days  as a 10% suspension in a 1% aqueous  suspension of 
gum t ragacan th .  Admin i s t r a t i on  was pe r fo rmed  dur ing  a 
s l ight  e the r  anesthesia .  Blood was ob ta ined  f rom e ther  
anes the t ized  animals  by  punc tu r e  of the  orbi ta l  vein  
plexus  or of the  hear t .  Sul fhydry l  groups (SH groups) 
were de t e rmined  wi th  0.1 ml  of se rum according to 
BUTLER et  al. 2. Copper  de t e rmina t i on  was pe r fo rmed  by  
S/ichsisches Serumwerk  Dresden  following the  D A B  
7-DDRa,~. D ipheny lamine  react ion was per fo rmed  
according to  AVALA et al. ~. I n f l a m m a t i o n  uni ts  were 
de t e rmined  according to GLENN et al. 6 and  lysozyme 
according to PILIERO and  COLOraDO ~ modif ied  by  GIESS- 
LER s. The ac t iv i ty  of leucine aminopep t idase  (LAP, wi th  
leucine hydraz ide  as subst ra te)  was de t e rmined  according 
to SCHMOLLACK% The  act ivi t ies  of lactic dehydrogenase  
(LDH) and  of g lu tamic-oxalace t ic  t r ansaminase  (GOT) 
were d e t e r m i n e d  wi th  the  commercia l  sets of V E B  A W D  
Dresden  (UV-tests ,  see~~ 

Results and discussion. Arthr i t i s  appeared  af ter  dai ly  
admin i s t r a t i on  of 125 or 250 mg/kg  of 6-SAI for 8 con- 
secut ive days  a t  the  earl iest  a t  day  2. I t  developed in 
93% of the  ra t s  by  day  9 (Figure). W i t h  250 mg/kg  of 
6-SAI, a r thr i t i s  developed somewha t  earlier t h a n  wi th  
125 mg/kg.  Fo repaws  were no t  involved:  SI6G et  al. ~ 
observed,  af ter  admin i s t r a t i on  of 125 mg/kg  of 6-SAI for 
12 days,  an a r th r i t i s  in all animals.  

The Table  summar izes  the  results  of blood de te rmina -  
t ions.  At  day  8-10, SH groups are s ignif icant ly  decreased 
and copper  and  D P A  reac t ion  are s ignif icant ly  increased. 

SIOG et al. 1~ found  p lasma f ibr inogen in 6-SAI ar thr i t ic  
ra t s  s ignif icant ly  increased.  The changes  of these  para-  
me te r s  are thus  the  same as in the  a d j u v a n t  ar thr i t i s  a, , 2 -~ .  
I n f l a m m a t i o n  uni ts  G and  lysozyme ac t iv i ty  7,s are also 
increased in a d j u v a n t  ar thr i t is .  In  the  6-SAI ar thr i t i s  
t h e y  are surpr is ingly no t  s ignif icant ly  influenced. L D H  
and GOT activit ies,  which are also increased in a d j u v a n t  
a r thr i t i s  s, i5 are l ikewise no t  a l tered in 6-SAI ar thr i t is .  
While  e ry th rocy te  sed imen ta t ion  ra te  and  to ta l  whi te  cell 
count  are co mmo n l y  increased in acute  in f lammat ion ,  
MILLER et al. ~6 found  no change  in 6-SAI ar thr i t i s ;  SIGG 
et al. n, however ,  r epor ted  an increase of these  pa rame te r s  
in 6-SAI ar thr i t is .  The specific p a t t e r n  of t he  a l tered 
biochemical  pa rame te r s  in 6-SAI ar thr i t i s  m i g h t  include 
aspects  of in te res t  regarding the  reac t ion  of fu r the r  bio- 
chemical  pa ramete rs ,  the  i nvo lvemen t  of media to rs  of 
i n f l ammat ion  as well as t he  usefulness of 6-SAI ar thr i t i s  
for tes t ing  an t i - i n f l ammat o ry  substances .  

Zusammen]assung. Bei oraler Gabe von t~iglich 125 
bzw. 250 mg/kg  6-Sulfani lamidoindazol  zeigten am 9. Tag 
93% der  R a t t e n  Ar thr i t i s  der  h in t e ren  Ext remi t / i t en .  Im  
Serum waren  Su l fhydry lg ruppen  um 40% abgesunken,  
Kupfe r  um 82% und Dipheny lamin reak t ion  um 55% 
angest iegen.  Die F e r m e n t e  Lysozym,  L D H ,  L A P  und  
GOT sowie die En tz i indungse inhe i t en  bl ieben unbeein-  
flusst. 
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Biochemical parameters of the serum on day 8-10 after administra- 
tion of 125 mg/kg of 6-SAI for 7-9 days 

Parameter Control value (~ ~- s) N Change (%) N 
(~ =L s) 

SH groups 405 2:50 ~xM 20 --40 J: 20 ~ 23 
Copper 1.85 ~7 0.22 ppm 15 +82 :~ 27 ~ 10 
DPA 309 :[_ 60 b 14 +55 + 36 ~ 23 
Lysozyme 7,4 :t: 0.9 b~g/ml 10 +11 8 
LDH 164 ~ 42 U[1, 6 + 8 7 
LAP 490 • 147 IU/I 12 0 6 
GOT 27 :~= 11 IU[1 9 0 6 
Inflamm. units 12.6 :t: 4.7 25 +10 11 

,p < 0.001. bDPA value: absorbanee • 1000. ~Ineubation tempera- 
ture 20 ~ 
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Cumulative incidence of arthritis following daily administration for 
8 consecutive days of 125 (�9 N = 44) or 250 mg/kg (O; N = 28) of 
6-SAI. 
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