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The present  exper iments  a t t e m p t  to  increase the  p lasma 
prote in  level  in ra ts  fed an azo dye  and to de te rmine  the  
effect  upon the  incidence and ra te  of l iver  t u m o r  for marion.  

Materials and methods. Rats  wi th  developing  l iver  
tumors  were un i ted  in parabiosis  wi th  normal  rats,  or t h e y  
were un i ted  on each  side to normal  ra ts  as parabiot ic  
tr iplets .  The  normal  rats  migh t  be expec ted  to provide  
p lasma prote ins  to the  p re - tumorous  ra ts  by  way  of the  
c o m m o n  vascu la r  connect ions.  F lu id  restr ict ion,  dur ing 
and af te r  feeding of the  dye,  was also employed  wi th  some 
of the  rats .  Se rum dens i ty  de te rmina t ions  were made  
according to  t he  m e t h o d  of Van  Slyke described in T k g -  
NOKY4 The ra ts  were fed 3"-methyl -4-d imethylamino-azo-  
benzene for three  mon ths  a t  a 0.06% level  in t he  syn- 
the t ic  die t  developed by  GELBOIN, MILLER and MILLER s. 
Control  ra ts  of the  same weight  were fed the  synthe t ic  
die t  w i thou t  the  carcinogenic azo dye.  Parabiosis  was 
carr ied ou t  according to the  me thod  of HILL ~. 

Results. Parabiosis. The average  surv iva l  period of 21 
dye-fed cont ro l  ra ts  was 5.5 weeks af ter  the  cessation of 
dye  feeding. Twelve  dye-fed ra ts  were uni ted  in para-  
biosis wi th  single control  ra t s ;  the  average  surv iva l  t ime 
was 7 weeks af ter  t e rmina t ion  of feeding of the  dye.  
Control  ra ts  which had been in parabiot ic  union wi th  
t umorous  ra ts  unt i l  the i r  dea th  were separa ted  surgical ly 
and kep t  under  observat ion.  Laparo tomies  upon these 
ra ts  did no t  reveal  any  sign of l iver  damage  or  t u m o r  
fo rmat ion  2.5 mon ths  af ter  separa t ion  from the  tumorous  
rats.  In  e ight  cases dye-fed rats  were uni ted  be tween  two 
normal  ra ts  as parabio t ic  tr iplets.  The  average  surv iva l  
t ime  of the  t umorous  ra ts  was 10.8 weeks a f te r  dye  
feeding was discont inued.  

Fluid restriction. Ten ra ts  were subjec ted  to  f ive d a y  
periods of f luid res t r ic t ion dur ing  the  th ree  m o n t h s  the  
dye  was fed and for li /~ m o n t h s  a f te r  dye  feeding. Ten  
o the r  ra t s  of a s imilar  age were g iven  wa te r  ad libitum b u t  
t he  consumpt ion  of t he  syn the t ic  die t  con ta in ing  the  azo 
dye,  and la te r  the  ra t  chow, of each of these  ra ts  was 
l imi ted so t h a t  i t  was s imilar  to t h a t  of the  fluid res t r ic ted 
rats.  Ano the r  group of t en  ra ts  had  access to the  die t  and 
wa te r  a t  all t imes,  lX/~ months  a f te r  the  dye  feeding period 
the  average  weigh t  of the  fluid res t r ic ted  ra ts  was 184 g, 
t h a t  of the  pair-fed controls  was 178 g and the  average  
weight  of the  ra ts  wi th  un l imi ted  food and wa te r  supply  
was 340 g. All the  rats  were sacrificed a t  this t ime  and it  
was found t h a t  none of the  fluid res t r ic ted or  pair  fed ra ts  
showed any  sign of l iver  damage  or  tumors  while the  
group wi thou t  fluid or  food restr ic t ion all showed va ry ing  
degrees of l iver  t u m o r  deve lopment .  

Before  the  above  groups of rats  were sacrificed se rum 
dens i ty  de te rmina t ions  ~ were per formed on the  ra ts  of the  
fluid and food res t r ic ted groups,  as well  as upon five 
normal  rats  and  five normal  ra ts  t h a t  had  been subjec ted  
to two  seven d a y  periods of wa te r  restr ict ion.  The  average  
serum dens i ty  of bo th  types  of normal  ra ts  and the  fluid 
res t r ic ted ra ts  was 1.029 or  8% se rum protein ,  whereas  the  
average  serum dens i ty  of the  food res t r ic ted ra ts  was 
1.027 or  7.5% se rum protein.  

Discussion. In  the  present  exper iments  parabiosis  (with 
one or  two  normal  rats) s l ight ly  re ta rds  t he  average  ra te  of  
t u m o r  d e v e l o p m e n t  in ra t s  which  had  been fed the  azo 
dye,  bu t  does no t  p r even t  the i r  even tua l  dea th  f rom l iver  
tumors .  Since the  fluid rest r ic t ion exper iments  demon-  
s t r a t ed  t h a t  t u m o r  deve lopmen t  could be inhib i ted  by  
decreasing the  food consumpt ion  af ter  the  period of dye  
feeding, i t  seems probable  t h a t  the  slight r e t a rda t ion  in 
t u m o r  deve lopmen t  due to parabiosis  is a t t r ibu tab le  to 
decreased food consumpt ion  by the  dye-fed rats  because of 
the  difficult ies of feeding while in the  parabiot ic  association. 

P ro longed  periods of fluid rest r ic t ion were found to 
inhib i t  l iver  t u m o r  format ion  in rats  fed the  azo dye. How-  
ever  pair- feeding exper iments  indicated t h a t  t umor  devel-  
o p m e n t  was inhibi ted due to  the  decreased food consump-  
t ion of these rats.  This  conclusion is fur ther  suppor ted  by  
the  f inding t h a t  fluid res t r ic t ion did not  increase the  
re la t ive  concen t ra t ion  of se rum proteins.  TANNENBAUM 
and SILVERSTONE 7 have  p rev ious ly  found tha t  the  pro- 
mot ional ,  b u t  no t  the  ini t iat ion,  of carcinogenesis  can be 
inhibi ted  by  caloric restr ict ion.  

Rdsumd. Chez le rat ,  le d6ve loppement  des tumeurs  du 
foie est  ra lent i  lorsqu 'on  me t  les individus  a t t e in t s  en 
parabiose  avec  des indiv idus  n o r m a u x  e t  arr~t6 si l 'on  
r6duit  leur ra t ion  d 'eau .  Mais il semble  que dans  les deux  
cas, ces effets on t  pour  cause d~ te rminan te  la d iminu t ion  
de la nourr i ture  consomm~e.  R. FLICKINGER 
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Human Vascular Antigen Complement 
Consumption Test of Hypertensive Patients 

(Prel iminary Report) 
Owing  to its h igh incidence t h roughou t  the world,  

hype r t ens ive  vascular  disease is cons tan t ly  in the  focus of 
interest .  Recen t  research has  g rea t ly  enhanced  our  know- 
ledge of the  condit ion,  bu t  the  pathogenesis  has  still  m a n y  
obscure  features .  

W e  have  under t aken  to  s tudy  vascu la r  lesions in hyper-  
tens ive  pat ients ,  wi th  special  reference to the  po ten t ia l  
role of au toagress ive  processes. To e lucidate  the  problem, 
complemen t  consumpt ion  tests  have  been made  wi th  
vascular  antigens,  thus  modi fy ing  the  ' leucocyte  comple-  
m e n t  consumpt ion  tes t '  of CHUDOMEL, JEZKOVA, and 
LIB~NSK¥ 1 SO t h a t  i t  became sui table  for the  demon-  
s t ra t ion  of b inding of vascular  ant igen-autoant ibodies .  

Methods. Specimens of ar ter ies  and aor ta  were t aken  
f rom var ious  par ts  of blood group '0" hyper tens ive  cadav-  
ers, homogenized  in ' U l t r a - t u r a x '  and s tored a t  - -10°C.  
To t i t r a t ed  amoun t s  of the  homogenate ,  ac t ive  tes t  sera 
were added  and the  mix tures  were incuba ted  a t  37°C. 
Af te r  1 h of incubat ion  and centr i fugat ion,  the  sera were 
tes ted  for complemen t  content .  A decrease of se rum 
complemen t  results  (as compared  wi th  the  se rum comple-  
m e n t  level in the  absence of vascular  ant igen)  if a vascu la r  
an t igen -au toan t ibody  union has  t aken  place. Correspond-  
ing to  t he  measure  of the  fall in c o m p l e m e n t  t i t re ,  we 
speak abou t  a ' + '  react ion (3 tubes),  ' + + '  (5 tubes)  and  
' + + + '  react ion (5-10 tubes).  A difference of 0-2  tubes  
m a y  be accepted  as negat ive .  According  to  CRUDOMEL, 
JEZKOVA, and LIB~,NSKY 1, the  m e t h o d  is equa l ly  su i tab le  
~or the  demons t ra t ion  of comple te  and incomple te  ant i -  
bodies. 

Results. The complemen t  consumpt ion  tests  y ie lded  
pos i t ive  results  in 60 ou t  of 122 cases of hyper tens ion ,  
equ iva len t  to 49.1% of all cases. In  3 cases, the  sera were 

I V. CHUDOMEL, Z. JEZKOVA, and J. LIBANSKY, Blood 14, 920 (1959). 
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a n t i c o m p l e m e n t a r y .  The controls  were normal  males  and  
females,  w i th  normal  blood pressure.  Of t he  41 no rma l  
controls ,  3 showed posi t ive  tes t  (7.3%) as c o m p a r e d  wi th  
7 out  of 44 p a t i e n t s  suffer ing f rom var ious  in te rna l  dis- 
eases (16.1%). Thus,  t he  resul ts  indica te  tha t ,  a l t hough  
no t  specific, the  vascula r  an t igen  c o m p l e m e n t  c o n s u m p t i o n  
t es t  employed  by  us was  more  of ten  pos i t ive  in the  cases 
of hype r t ens ion  t h a n  in the  no rma l  cont ro ls  or a m o n g  the  
p a t i e n t s  wi th  var ious  in te rna l  diseases.  The c o m p l e m e n t  
f ixa t ion  tes t s  involving the  use of t issue ant igens ,  t he  non-  
specific reac t ions  t h a t  m a y  occur,  the  diff icult ies t h a t  m a y  
be encoun te red ,  as well as t he  theore t ica l  cons idera t ions ,  
have  been  discussed in deta i l  by  BAKOS, SCHULHOF, 
SZlL~IRD, and  VAJDA 2, who showed  t h a t  a posi t ive  com-  
p l e m e n t  f ixa t ion  wi th  t issue an t igens  was more  c o m m o n  
a m o n g  p a t i e n t s  wi th  po lya r th r i t i s  t h a n  a m o n g  those  
suffer ing f rom var ious  in te rna l  disorders ,  and  t h a t  in 
some cases also an organ-spec i f ic i ty  should  be t aken  in to  
account .  

The m e c h a n i s m  of the  posi t ive  c o m p l e m e n t  consump-  
t ion tes t s  in cases of hype r t ens ion  is still  unclear .  I t  
appea r s  t h a t  the  b ind ing  of an a u t o a n t i g e n - a u t o a n t i b o d y  
is involved.  This  v iew is suppo r t ed  by  the  earl ier  exper i -  
m e n t s  of GORECZKY, RdTH, S2~RFY, and  S/JMEGI 3, who 
showed t h a t  in animals  the  pa thomorpho log ica l  changes  of 
per ia r te r i t i s  nodosa  could be p roduced  by  t r e a t m e n t  wi th  
a r te r io tox ic  serum. These d a t a  were conf i rmed  years  la ter  
by  STEFANINI 4. SZIGETI and  JAK6 ~ d e m o n s t r a t e d ,  by  the  
a n t i h u m a n  globulin c o n s u m p t i o n  m e t h o d  of STEFFEN 6, 
t he  presence  of i ncomple t e  an t ibodies  in t he  sera f rom 
rabb i t s  immunized  wi th  homologous  vascular  wall an t igen .  
I t  was r emarkab le  in the  clinical eva lua t ion  of our  posi t ive  
cases t h a t  mos t  of the  pa t i en t s  had  shown the  s y m p t o m s  
and  signs of renal  lesion. Autoagress ion  is wel l -known to  
p lay  a role in renal  diseases (CAVELTI 7, FRICK s, SARRE 
and  ROTHER 9, VORLAENDER 10, ~VVENDLBERGER and  FR6H- 
LICH 11, FROHLICH and  I)RESSINGER 12. 

In  t he  l ight  of these  d a t a  f rom the  l i tera ture ,  the  resul ts  
of the  vascula r  an t igen  c o m p l e m e n t  c o n s u m p t i o n  tes ts ,  as 
well as the  presence  of vascula r  lesions in pa t i en t s  w i th  
hype r t ens ion ,  call a t t e n t i o n  to a po ten t i a l  role of auto-  
agression in a cer ta in  pe rcen tage  of such cases. I t  is still  
u n k n o w n  how these  processes of au toagress ive  na t u r e  
begin and  how t h e y  influence hyper t ens ion .  

Zusammen/assung. Der ,Gef~tssantigentest~> (comple- 
m e n t - c o n s u m p t i o n - t e s t )  wurde  bei 122 h y p e r t o n i s c h e n  
Kranken ,  bei 44 verseh iedenen  in te rnen  P a t i e n t e n  und  bei 
41 gesunden  Per sonen  durchgef i ihr t .  Das Ergebn i s  war  bei  
den  H y p e r t o n i k e r n  in 49,1%, bei den I n t e r n e n  in 16,1% 
und  bei den Gesunden  in 7,3% posit iv.  Das Ver fah ren  

k a n n  aber  n ich t  als spezifisch b e t r a c h t e t  werden,  obwohl  
bei den H y p e r t o n i k e r n  das  Ergebn is  6fters  als bei anderen  
P a t i e n t e n  pos i t iv  ist. K. K6R~SKI~NYI, 
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D e v e l o p m e n t  of D i g i t s  f r o m  the  P r o x i m a l  P r e -  
Ax ia l  Mater ia l  of  the  Wing  and H i n d - L i m b  B u d  

in Chick  E m b r y o s  

The epidermis  plus a fairly th ick  layer  of the  under -  
lying m e s e n c h y m e  r e mo v e d  f rom the  p rox ima l  two- th i rd s  
of the  pre-axia l  bo rde r  of one l imb bud  (St. 22 to 25 
chicken embryos)  was  t r a n s p l a n t e d  on a shal low incision 
of the  dis ta l  t h i rd  of the  dorsal  a spec t  of the  same (A) or of 
the  h e t e r o n y m o u s  (B) l imb bud.  The graf t  lay paral lel  to  the  
p rese rved  apical  r idge of the  hos t  bud  (Fig. inset). At the  
t ime of the  opera t ion  the  s t ruc tu re  of the  ep idermis  of the  
graf t  is s imilar  to t h a t  of the  epi thel ia l  cover ing  of t he  
dorsal  and  ven t r a l  surfaces of the  l imb bud ;  a small  p a r t  
of the  apical ridge prope r  is p resen t  only  in the  graf ts  t aken  
f rom s tage  22 no t  f rom s tage  23 to  25 embryos .  

In  the  no rma l  d e v e l o p m e n t  in situ, the  ma te r i a l  which  
is t r a n s p l a n t e d  in these  e x p e r i m e n t s  would give rise to a 
p a r t  of the  t e r r i t o ry  of t he  a r m  and fo rea rm (and respec-  
t ive ly  of the  t h i g t h  and  leg). Actual ly ,  f rom one to th ree  
s u p e r n u m e r a r y  digi ts  deve loped  f rom the  he te ro top ica l ly  
g ra f ted  mate r ia l  of the  pre-axia l  border .  The cha rac te r s  of 
these  digi ts  are in t he  grea t  m a j o r i t y  of the  cases typ ica l  
of the  donor  l imb (Fig.). 

The resul ts  men t ioned  bear  some resemblance  to  those  
ob ta ined  by  imp lan t i ng  small  isolates f rom the  th igh  
me s o d e r m unde r  the  apical ridge of the  wing bud  (SAuN- 
DERS et  al.1), or by  t r a n s p l a n t i n g  a semi lunar  pre-axia l  
por t ion  of the  wing bud  over  the  p rox imal  s t u m p  of the  
h ind- l imb  bud  (Case CH, St. 22, HAMP~2). However ,  in 
our  exper iments ,  the  he te ro top ica l ly  g ra f ted  m e s e n c h y m a l  
p recursor  of the  a rm and  forearm (and respec t ive ly  of the  
th igh  and  leg) was no t  in c o n t a c t  wi th  the  no rma l  
apical  r idge of the  l imb bud ;  yet ,  t e rmina l  s t ruc tu res  of 
the  wing (and leg) deve loped  in more  t h a n  90% of t he  
grafts .  Conversely,  when  the  p r o x i m a l  por t ion  of t he  
pre-axia l  ma te r i a l  was graf ted  to  t he  dorsal  aspec t  of t he  
wing (or h ind- l imb)  bud,  b u t  near  to i ts  base.  or to  the  
somi te  region, fo rma t ion  of digits  did no t  occur.  

1 J. W. SAUNDERS, Jr., J. M. CAIRNS, and M. T. GASSELING, J. Mor- 
phol. 101, 57 (1957). 

2 A. HAMPf~, Arch. Anat. micr. Morph. exp. 48, 345 (1959). 
a R. AMPRINO and M. CAMOSSO, Arch. Anat. micr. Morph. exp. 48, 

261 (1959); Acta Anat. 38, 280 (1959). 


