
15. II. 1963 Brevi comunicazioni - Brief Reports 79 

A M o d i f i c a t i o n  o f  L O V E L L ,  P R Y C E ,  a n d  B O A K E ' S  

G u i n e a - P i g  S k i n  T e s t ,  i t s  P o s s i b l e  U s e  i n  t h e  

S e m i - 0 u a n t i t a t i v e  E v a l u a t i o n  o f  t h e  A c t i v i t y  o f  

V a r i o u s  D i s e a s e s ,  I n c l u d i n g  C o l l a g e n  D i s e a s e  

There  still  seems to be a need for a simple tes t  enabling 
the  clinician to  de tec t  rheumato id  arthri t is  in its early 
stages and mak ing  i t  possible to eva lua te  the degree of 
sever i ty  of t he  disease more adequate ly  than  do the sero- 
logical tests  a t  present  avai lable (FELLINGER I VAUGHAN =). 
In  1954 LOVELL, PRYCE, and BOAKE ~ and BOAKE and 
LOVELL 4 described the  necrotising effect of human sera 
following in t racu taneous  inject ion into the guinea-pig. 
A toxic  ac t ion  of cer ta in  sera had been discovered in 
principle a l ready  by  DOERR and MOLDOVAN in 1907 a. 
Al though BOAKE and LOVELL 4 obtained positive results 
wi th  sera of pa t ien ts  suffering from rheumatoid  arthritis, 
their  t e s t  did not,  unt i l  ve ry  recently,  receive clinical 
a t t en t ion  as a rout ine  method  for detecting rheumatoid 
ar thr i t is  and  re la ted disorders. Thus, KLEMPERER, FRmD, 
and STARK 6 were able to confirm generally the findings of 
the  Bri t i sh  au thors ;  a considerable number  of positive 
results were also obta ined  by  I4~LEMPERER, FRIBD, and 
STARK in mal ignan t  disease. In  view of the simplicity of 
the  guinea-pig skin test ,  we decided some t ime ago to 
eva lua te  i ts  use as a means  of tes t ing ant i - inf lammatory 
substances.  W e  therefore worked out  a semi-quanti tat ive 
modif ica t ion  which seems capable of reflecting the actual 
s tage of the  disease more appropr ia te ly  than do serological 
tests.  The  following is a short  account  of the experience 
we have  had  so far  wi th  the  modified test. 

Methods. Blood was obta ined  by venipuncture from 
pat ien ts  suffering f rom various diseases, as well as from 
apparen t ly  hea l thy  adults,  and was left to clot. In most 
cases, se rum was injected wi th in  6-8 h. Male albino guinea- 
pigs weighing 250-500 g were depi lated on the back with 
Buto  @ 2-3 h pr ior  to  tes t ing the  sera. After  preliminary 
tes ts  had  shown t h a t  mos t  ac t ive  sera were positive in 
amoun t s  ranging  f rom 0.05 to  0.2 ml, i t  was decided to 
in ject  0.05, 0.1 and 0.2 ml in t racutaneously  into three 
sites of the  back  on bo th  sides of the midline and at  least 
3 cm apa r t  f rom each other.  Readings of the double skin- 
fold and of the  d iamete r  of the haemorrhagic  and necrotic 
lesions were  m a d e  2, 5, 24, and 48 h after  injection. The 
four separa te  readings were classified using a + to + + +  
scale according to  the  following schedule:  

Double skin-fold 
(increase above normal control skin) 

Diameter of haemorrhagel 
necrosis 

1-1.9 mm + <: 2 mm + 
2-2.9 mm + + 2-4 mm + + 
> 3 mm + + +  > 4 r a m  + + +  

increase in skin-fold thickness, par t icular ly  in the  2-5 h 
following the injection, swelling of the  skin was not  taken  
into account for the final evaluat ion  of the ac t iv i ty .  

Results. A total  of 108 sera from pat ients  suffering from 
various diseases as well as 36 normal  sera were examined .  
The sera of 97 out  of the 108 patients,  i.e. 89%, produced 
skin lesions rat ing from + to  + + + ,  2 o ther  such sera gave  
rise to t ransient  reactions consisting main ly  in some 
petechiae appearing in the  skin site 5 h following inject ion 
of the highest amoun t  of serum used (0.2 ml). E leven  sera, 
including 4 from pat ients  suffering from r lmumatoid  
arthritis,  were negative. Of the 36 normal  sera examined ,  
three were slightly posit ive whereas 33 produced no 
haemorrhage or  necrosis. The proport ion of sera ex-  
hibit ing medium ( + + )  to s trong ( + + + )  necrot is ing 
act iv i ty  was greatest  among  pat ients  suffering f rom 
rheumatoid arthrit is,  psoriatic and gouty  ar thri t is ,  anky-  
lopoietic spondylitis, systemic Lupus erythematosus,'arte- 
ritis, tuberculosis and malignancy,  i.e. among sera from a 
var ie ty  of etiologically unrelated diseases. The  results are 
summarised in the Table. In connexion wi th  the  posi t ive 
results obtained with the  sera from pat ients  suffering 
from rheumatoid arthrit is,  i t  is worth not ing tha t  the  knee- 
joint  exudate  of such pat ients  gave negat ive  react ions in 
9 out  of 10 cases despite the fact tha t  in 8 of these pat ients  
the serum displayed a + +  to + + +  ac t iv i ty  in the guinea- 
pig skin. The necrotising effect of rheumato id  or  malig-  

Clinical diagnosis Total Necrotising activity Total 
exam- (mmtber of cases) posi- 
ined nil + ++ +++ tive 

Rheumatoid arthritis 
(a) I l l - IV.  13 1 I 3 8 12 
(b) I I - I I l  • 38 2 2 2I! I I 36 
(c) incipicnt-i" 4 1 2 1 - -  3 
(d) questionable* 3 - -  2 I - -  3 
Reiter's disease '2 2 - -  2 
Monarthritis/'Milkman's ° '2 2 ~ 2 
arthritis 
Gouty arthritis '2 ~ I 1 ~ 2 
Psoriatic arthritis '1 - -  I - -  2 3 
Ankylopoietic spondylitis 6 I I .1 5 
Rheumatic fever I - -  I b 1 
Systemiclupuserythematosus 0 - -  2 3 I 6 
Arteritis '2 I I 2 

Scleroderma 2 i 1 I 
Spondylosis/Ar t hrosts 5 ~ '2 1 '2 5 
Oesteoporosisll'athologic '2 I I b __ __ ! 
bone fracture/Herniated disc 
Tuberculosis/In fection of 3 I 2 3 
undefined origin 
Typhoid fever 4 2 2 2 
Malignancy 10 '2 I 6 I 8 
Healthy individuals 36 33 3 3 

• Clinical assessment of the stage. 
b Transient 5 It.reaction consisting of petechiae. 

W i t h  posi t ive  sera, haemorrhage  and incipient necrosis 
were usual ly  c lear ly  ev iden t  2 h af ter  inject ion;  strongly 
posi t ive  sera p roduced  haemorrhagic  lesions as early as 
5-10 min  following the  injection,  and when observed over  
a sufficiently long period ( >  72 h), gave rise to central 
scarring. The  lesions observed were thus essentially 
similar  to those described by  BOAKE and LOV~LL 4. Sera 
producing haemorrhag ic  and necrotic lesions with the 
smallest  a m o u n t  used (0.05 ml) were assigned a + + + ,  
those produc ing  th is  effect  wi th  0.1 ml  a + +  activi ty,  etc. 
Since more  than  70% of non-necrotis ing sera.produccd an 
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n a n c y  se ra  was  n o t  a n t a g o n i s e d  b y  p r e t r e a t i n g  t h e  t e s t  
a n i m a l s  w i t h  r a t h e r  la rge  doses  of cor t icos te ro ids ,  sali- 
cy l a t e  or  a m i n o p y r i n e .  T h i s  r e f r ac to r ines s  t o  k n o w n  a n t i -  
i n f l a m m a t o r y  a g e n t s  is a l l  t h e  more  a s t o n i s h i n g  w h e n  
c o m p a r e d  w i t h  t h e  e x t r e m e  l ab i l i t y  of t h e  nec ro t i s i ng  
ac t ion .  Thus ,  me re  h e a t i n g  of a c t i v e  se ra  for  as  l i t t l e  as  5 
ra in  a t  56°C, or  m i x i n g  a c t i v e  se ra  w i t h  e q u a l  v o l u m e s  of 
knee  or  p teu ra l  exuda t e ,  n o r m a l  s e r u m  or  T y r o d e ' s  
so lu t ion  abo l i shed  t h e  nec ro t i s i ng  effect  e i t h e r  c o m p l e t e l y  
or  to  a cons ide rab le  e x t e n t .  I n  some cases knee  e x u d a t e  
was v e r y  ac t ive  in  r e spec t  of i t s  ' n e u t r a l i s i n g '  effect  in  t h a t  
as  l i t t le  as 2 p a r t s  of e x u d a t e  a d d e d  to  8 p a r t s  of a + + +  
s e r u m  were  able  to  abo l i sh  t h e  nec ro t i s i ng  c a p a c i t y  of t h e  
se rum.  On  t he  o t h e r  h a n d ,  no  such  loss was  obse rved  w h e n  
e q u a l  v o l u m e s  of two  ac t ive  r h e u m a t o i d  sera  or  of rheu-  
m a t o i d  a n d  m a l i g n a n c y  s e r u m  were  mixed .  

I n  acco rdance  w i t h  BOAKE a n d  LOVELL i, i t  was  also 
o b s e r v e d  t h a t  t h e  f a c t o r  caus ing  sk in  necros is  is n o t  
i den t i ca l  w i t h  F o r s s m a n ' s  a n t i b o d y  or  c o m p l e m e n t ,  n o r  
were  a t t e m p t s  to  p r o d u c e  sk in  les ions w i t h  p r e c i p i t a t e s  
p r e p a r e d  in  t h e  cold a c c o r d i n g  to  SVARTZ 7.s successful .  
No  co r r e l a t i on  was  f o u n d  b e t w e e n  serological  t e s t s  a n d  
t h e  gu inea -p ig  sk in  ac t i v i t y ,  t h e  l a t e x  t e s t  for  e x a m p l e  
b e i n g  n e g a t i v e  in a cons ide rab le  n u m b e r  of cases w i t h  se ra  
p r o d u c i n g  + + +  lesions.  T h e  nec ro t i s ing  a c t i v i t y  s eemed  
to  r u n  to  some degree  para l l e l  w i t h  t h e  e r y t h r o c y t e  
s e d i m e n t a t i o n  ra te ,  a n  o b s e r v a t i o n  also m a d e  b y  KLEM- 
PERER e t  al. G. On t h e  whole ,  t h e  gu inea -p ig  sk in  t e s t  
re f lec ted  t h e  a c t i v i t y  of a g iven  disease fa r  more  t h a n  t he  
s tage  to  w h i c h  i t  h a d  progressed.  F u r t h e r m o r e ,  no  a p p r e -  
c iable  c h a n g e  in t h e  nec ro t i s i ng  a c t i v i t y  was obse rved  
w h e n  sera  f rom p a t i e n t s  were  t e s t e d  before  a n d  a f t e r  
co r t i cos te ro id  t r e a t m e n t .  T h e  se ra  of 3 p a t i e n t s  w i t h  
t y p h o i d  fever  in  r emis s ion  were t e s t e d  for  t h e i r  c a p a c i t y  
to  i nduce  a local  S h w a r t z m a n  p h e n o m e n o n  in  t h e  r a b b i t .  
All  t h r e e  se ra  were  ab le  t o  p r e p a r e  t h e  sk in  as  well  as  
p r o v o k e  t h e  r e a c t i o n  w h e n  i n j ec t ed  i n t r a c u t a n e o u s l y  in  
a m o u n t s  of  0.2 to  0.5 m l  fol lowed 24 h l a t e r  b y  a n  i n t r a -  
v e n o u s  i n j e c t i o n  of 0.5 ml]kg .  These  sera  were  also ab le  to  

p r e p a r e  t he  skin  for  t h e  p r o v o c a t i v e  i n j ec t i on  of Proteus 
e n d o t o x i n  or  to  el ici t  t h e  r e a c t i o n  in  a sk in  s i te  p r e p a r e d  
w i t h  Proteus  e n d o t o x i n .  No such  S h w a r t z m a n  a c t i v i t y  
was  no t i ced  w h e n  s e r u m  was  used  w h i c h  h a d  b e e n  ob-  
t a i n e d  f r o m  a p a t i e n t  w i t h  f resh  t y p h o i d  fever.  I n  accord-  
ance  w i t h  LOVELL, PRYCE, a n d  BOAKE 3 b u t  in  c o n t r a s t  to  
KLEMPERER e t  al. ~, no  sk in  nec ro t i s i ng  a c t i v i t y  was  ob-  
se rved  w h e n  r h e u m a t o i d  a r t h r i t i s  sera  were  i n j ec t ed  i n t r a -  
c u t a n e o u s l y  in e i t h e r  r a b b i t  or  r a t  9. 

Zusammen /as sung .  Es  wird  eine s e m i - q u a n t i t a t i v e  Ab-  
w a n d l u n g  des H a u t n e k r o s e t e s t s  yon  BOAKE, PRYCE u n d  
LOVELL besch r i eben .  108 Seren  y o n  P a t i e n t e n ,  zur  H a u p t -  
sache  so lchen  m i t  p r iml i r - ch ron i sche r  P o l y a r t h r i t i s ,  u n d  
36 Seren  yon  k l in i sch  G e s u n d e n  w u r d e n  au f  diese Weise  
a m  Mee r schwe inchen  auf  ih re  Nekrose  e rzeugende  E i g e n -  
s c h a f t  gepr i i i t .  U n t e r  den  p a t h o l o g i s c h e n  Seren  e r z e u g t e n  
89% eine  pos i t ive  H a u t r e a k t i o n ,  wogegen  wen ige r  a ls  
10% de r  Se ren  y o n  G e s u n d e n  e inen  s c h w a e h  p o s i t i v e n  
Ausfal l  d e r  H a u t r e a k t i o n  he rvo r r i e f en .  

R.  J a Q v E s  

Pharmazeut i sche  A bteilung der C I B A A htiengesellscha/t , 
Base l  (Switzerland),  November 12, 7962. 
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Ferrous  C o m p l e x e s  in the Catalase React ion 

W1ESNER 1 h a s  r e c e n t l y  sugges ted  t h a t  new  ev idence  
f r o m  p o l a r o g r a p h y  s u p p o r t s  t he  m e c h a n i s m  for  ca ta l a se  
a c t i o n  p u t  f o rwa rd  b y  WESTH]~IMER 2. A c c o r d i n g  to  
WIESNER a, HANUS* h a s  s h o w n  t h a t  in  t h e  h a e m i n -  
c a t a l y s e d  r e d u c t i o n  of h y d r o g e n  p e r o x i d e  B,~ reve r s ib le  
h a e m - p e r o x i d e  c o m p l e x e s  ( F e ~ + -  H ,O , )  a re  i nvo lved .  

T h e r e  are,  however ,  some  ser ious  ob j ec t i ons  to  "vVEsT- 
HEIMER'S t h e o r y ,  a n d  t h e r e  is also a need  for cons ide rab l e  
c a u t i o n  in a d o p t i n g  t h e  k i n d  of a n a l o g y  WIESNER pro-  
poses.  

The  p o l a r o g r a p h i c  ev idence  refers  on ly  to  free h a e m a t i n  
in  s t r o n g l y  a lka l ine  so lu t ion .  Ca ta lase  i tsel f  7 a n d  b lood  
h a e m o l y s a t e s  5 r e m o v e  t h e  h y d r o g e n  pe rox ide  ' w a v e '  i n  
t h e  e lec t ro ly t ic  r e d u c t i o n  of o x y g e n  b y  d e s t r o y i n g  t h e  
pe rox ide  c a t a l a t i c a l l y  in  so lu t ion  ( E q u a t i o n  1) : 

2HzO 2 - >  2 H , O  + O~ (1) 

B u t  no  i n t e r m e d i a t e s  ac t ive  a t  t h e  e lec t rode  in  s u c h  
s y s t e m s  h a v e  b e e n  de tec t ed .  E v e n  in  t h e  case  of h a e m i n ,  
t h e  on ly  i n t e r m e d i a t e s  chemica l ly  i den t i f i ab l e  a re  t h e  
fe r rous  (Feb2+) a n d  ferr ic  (Fe~+) forms.  U n d e r  c e r t a i n  con-  

d i t i ons  1, t h e  ha l f -wave  p o t e n t i a l  of  t h e  c a t a l y s e d r e a c t i o n  

is t h a t  of t h e  Fe~+/Fe~+ couple.  The  o x i d a t i o n  of fer rous  

h a e m  b y  pe rox ide  m a y  the r e fo re  p l a y  a n  i m p o r t a n t  role in  
t h e  ca ta lys is ,  desp i t e  t h e  c a l c u l a t e d  d i sc repanc ies  in  r a t e  
c o n s t a n t s  I, b ecause  t h e  a p p a r e n t  ve loc i t y  c o n s t a n t s  ob-  
t a i n e d  p o l a r o g r a p h i c a l l y  o f t en  exceed  t h e  t r u e  c o n s t a n t s  
o b t a i n e d  b y  c o n v e n t i o n a l  c h e m i c a l  t e c h n i q u e s  s. F u r t h e r -  
more ,  u n d e r  t h e  c o n d i t i o n s  e m p l o y e d  t h e  r a t e  l i m i t i n g  
s t ep  m a y  n o t  b e  t h a t  of E q u a t i o n  2, t h e  u s u a l  r e a c t i o n  of 
h a e m  w i t h  pe rox ide ;  o t h e r  r e a c t i o n s  c a n  be  i n v o l v e d  in  
t h e  r e o x i d a t i o n  of  t h e  fe r rous  h a e m .  

Fe~+ + H 2 0  ~ - ~  Fe~+ + O H - +  OH" (2) 
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s Unfortunately I have not been able to consult HA~rU~' original 

publication a. 
V. HANu~, Dissertation. Polarographic Inst. of Czech Acad. Sci., 
Prague (1955). 

5 R. BRDIfKA and C. TROPP, Biochem. Z. 289, :301 (1936). 
s F. HAUROWlTZ, Enzymologia 2, 9 (1937). 

B, SWEDI.~, Acta chem. Scand. 1,500 (1947). 
s I. M. KOLTItOFF and E. P. PARRY, J. Amer. chem. Soc. r3, 3718 

09Sl).  


