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D e l a y e d  H y p e r s e n s i t i v i t y  a n d  A n t i b o d y  R e s p o n s e  

i n  R h e u m a t o i d  A r t h r i t i s  

The possibil i ty t h a t  immunologica l  mechanisms  migh t  
p lay  an impor t an t  pa r t  in the  pathogenesis  of rheuma to id  
ar thr i t is  is admi t t ed  by m a n y  authors  ~-s. 

This  communica t ion  presents  d a t a  showing some ab- 
normali t ies  of delayed hypersens i t iv i ty  and the  specific 
an t ibody  response to  min ima l  doses of an t igen  in pa t i en t s  
with rheumato id  ar thri t is ,  Accept ing  the  premise  tha t  
s t reptococci  are in some way  re la ted  to  r heuma to id  
ar thr i t i s  s, s t reptococcal  ant igens (s t reptokinase-s t repto-  
dornase) were  used in this  s tudy .  

Material  and methods, Two groups of pa t ien ts  were 
s tudied:  (1) 107 pa t ien ts  wi th  rheuma to id  ar thr i t is ,  who  
satisfied the  diagnost ic  cr i ter ia  proposed  by  the  A,R.A,  
67 pa t i en t s  were t rea ted  wi th  cor t icosteroids  or resochin, 
20 persons wi th  another  t he rapy  and 20 subjects  were 
no t  t ak ing  an t i rheumat i c  drugs.  (2) 33 pa t ien ts  wi th  
degenera t ive  jo in t  diseases se rved  as cont ro l  group.  VVe 
excluded pa t ien t s  wi th  o ther  concur ren t  diseases. 

T h r o a t  cul tures  of all pa t ien ts  examined  a t  weekly 
in terva ls  were nega t ive  for haemoly t i c  s treptococci .  None  
of the  pa t ien ts  had his tor ical  or  clinical ev idence  of an  
upper  resp i ra tory  infect ion wi th in  one m o n t h  previous  to 
or  dur ing the  per iod of observat ion.  

All pa t ien ts  were in jec ted  in t rade rmal ly  wi th  0.1 ml  of 
Dornokinase  corresponding to 25 units  of s t reptokinase .  
Skin react ions were read at  in tervals  of 24, 48 and 72 h. 
The  m a x i m u m  react ions  developed 48 h af ter  in jec t ion  
and, therefore,  the  48-h readings were used for ca lcula t ing 
our  results.  Since the  ma jo r i t y  of the  skin react ions  were 
ell iptical ,  the  skin index  was obta ined  by  measur ing  the  
longest  and the  shor tes t  d iameters  and mul t ip ly ing  thei r  
p roduc t  by  */a ~, 

Blood was t aken  for es t imat ion  of ant ibodies  a t  the  
t ime  of skin tes t ing  wi th  Dornokinase  and again three 
weeks later.  No o the r  ant igenic  impulse was used. Each  
se rum specimen was hea t  i nac t iva ted  and tes ted  for ant i -  
s t reptokinase  (using the  f ibr inolyt ic  me thod  of CHRISTEN- 
SE~ ~) and for an t i s t rep to lys ine  O (using the  modif icat ion 
of Todd ' s  techniqueS),  All serological tests  were done in 
dupl icate .  
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Fig. 1. Skin indexes in both groups of patieu.ts. 

Results. The  resul ts  of skin tes t ing  wi th  Dornokinase  in 
bo th  groups of pa t ien ts  are out l ined in Figure  1. The 
compara t i ve ly  high incidence of nega t ive  or  low indexes 
in pa t ien ts  wi th  rheuma to id  ar thr i t i s  is notable.  The 
ave rage  of skin indices of t he  rheuma to id  group is dis- 
t inc t ly  lower than  t h a t  of the  control  group, being 1206 
and 4142 for the  two  groups,  respect ively .  This  difference 
is s ta t is t ica l ly  s ignif icant  (P  < 0.001). The  va lues  of skin 
indices of the  rheumato id  group wi thou t  t he r apy  in com- 
parison to those of the  control  group were also signifi- 
can t ly  decreased (P  < 0.001). 

The  init ial  geometr ic  mean  of an t i s t rep tokinase  levels 
for t he  rheuma to id  pa t ien ts  was 38 uni ts  and for the  con- 
t rol  subjects  i t  was 33 units. Three  weeks a f te r  the  skin 
tes t ing  wi th  Dornokinase  the  an t i s t rep tok inase  levels of 
rheumato id  pa t ien ts  had risen to a geometr ic  m e a n  of 91 
units,  This  increase is s ta t i s t ica l ly  s ignif icant  (Figure 2). 
Such a marked  rise was not  observed  in control  subjects  
(geometric  mean  51 units, F igure  3). 
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Fig. 2. Antistreptokinase, titrcs before and after skin-testing (107 
patients with rhcumatoid arthritis). 
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Fig. 3, Antistreptokinase titre~ before and aftcr skin-testing (33 
patients with degenerative joint diseases). 
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The therapy (corticosteroids, resochin) did not influence 
either of the immunological reactions (P  > 0.05) men- 
tioned. There was no significant relation between either of 
the immunological reactions and the duration of the 
rheumatoid arthritis. 

At an interval of three weeks after the skin testing a 
significant rise of antistreptolysine O titre occurred simul- 
taneously with antistreptokinase in only one of all our 
patients with rheumatoid arthritis. 

Discussion. In order to explain the inhibition of skin 
reaction in patients with rheumatoid arthritis, two postu- 
lates may be considered: the desensitization of delayed 
hypersensitivity and immunological hyporeactivity.  
There is no evidence favouring the first possibility. The 
mechanism of desensitization is immunologically specific 
and as yet we have no basis for a special disposition to de- 
sensitization in rheumatoid patients. More acceptable is 
the second possibility, tha t  the inhibition of delayed 
!~yPersensitivity is a general reaction of rheumatoid sub- 
Jects. El'STEIN a n d  JF-SSAR "~ demonstrated the decrease of 
reactions to conjugated antigens of chemical compounds. 
Although different antigens were used, our results are in 
agreement with this report. 

The increase of antistreptokinase titres might be caused 
by recent streptococcal infection. With respect to the 
lack of clinical symptoms, to the negative throat  cultures 
and to the negative responses in antistreptolysine O titre, 
the above-mentioned possibility may be rejected. The 
failure to demonstrate antistreptolysine 0 rise consistent 
With antistreptokinase is evidence that  no kind of non- 
Specific antibody response occurred. 

The increased specific antistreptokinase antibody re- 
Sponses in rheumatoid patients could be interpreted as 
indicating that  a considerable proportion of rheumatoid 

subjects have had contact  with this antigen either fairly 
recently or on numerous occasions - or tha t  these patients 
had for some other reason been able to respond immuno- 
logically to the minimal dose of the skin testing antigen 
better  than the other patients. 

Our results are in agreement with generally accepted 
immunological hyper-reaction in rheumatoid subjects. 
MEISELAS et al. 6 showed in patients with rheumatoid 
arthritis an increased antibody response to Brucella 
vaccine, and GREENWOOD and BARR 4 to tetanus toxoid. 

In  conclusion, it should be emphasized that  immuno- 
logical reaction in rheumatoid patients undergoes a 
change: symptoms of delayed hypersensit ivity are in- 
hibited but the specific antibody response is, however, 
increased. Whether  this discrepancy of immunological 
reaction has some relation to the pathogenesis of rheuma- 
toid arthritis remains for further work to elucidate. 

Zusammen[assung: Es wird fiber die imnmnologische 
ReaktivitAt yon Patienten mit progressiver Polyarthritis 
berichtet. Nach Injektion yon 25 E Streptokinase (Prii- 
parat  Dornokinase) zeigten die Patienten eine gewisse 
Dissoziation der immunologischen Vorg~nge: Herabset- 
zung der Hautreakt ionen und erh6hte spezifische Anti- 
k6rperreaktion. 
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Light Sensit ivi ty  in the Amphipode ,  
Niphargus aquilex schellenbergi Karaman 

Amphipodes of the genus Niphargus are colourless, 
transparent arthropodes without lateral or medial eyes. 
They live in subsoil water in rock crevices (new red sand- 
Stone), coming to the surface in springs. Observations on 
the diurnal periodicity of Niph~trgus showed that  light 
acts as a time giverL In order to study the photic response 
of the amphipodes more specifically, 14 medium sized 
Specimens (6-9 mm) were put into a flat test chamber of 
3 cm diameter filled with spring water. One half of the 
chamber was in the dark, the other half was lit from above 
by a 1000 Wat t  xenon arc passed through a set of double 
interference filters and neutral density filters. Threshold 
determinations were made by counting the relative num- 
bers of animals at the end of a 5 min stay in the dark and 
after 2 rain in the light. During exposure to intense illumi- 
nation, the organisms showed strong negative photo- 
kinetic reactions. In order to measure t h e  absolute 
threshold, the light intensity was reduced in steps of 0.15 
tog unit until the organisms ceased to show any move- 
nlent in response to light. With illumination by white 
light, the absolute threshold was at 3.5 lm/m e (about 106 
times the absolute threshold of the human eye). No 
Change of sensitivity was seen after the animals had been 
kept for several hours in darkness'i However, the organ- 

isms showed slight signs of fatigue at the end of a 4 h 
experiment. Further, after several days, the sensitivity 
was found to be slightly increased, being constant during 
the later stages of the investigation. 

Dividing the test chamber into two parts differentially 
il luminated by two beams of light, the organisms pre- 
ferred the darker half of the chamber if the difference of 
illumination between the two parts was more than 17%. 
This ratio was fairly constant throughout the range of 
illumination, 3.5 to 2240 lm/m-% 

The results of measurements of the spectral sensitivity 
of Niphargus are shown in the Figure (circles, mean values 
of two days). Sensitivity is highest at 515 mt, and declines 
towards either side. Compared with the absorption spectra 
of known photopigments, the sensitivity data between 
blue and green are close to the absorption of lobster 
rhodopsin 2 (drawn-out line in the Figure). However, in 
the region of shorter and longer wavelengths, the sensi- 
t ivi ty of Niphargus is definitely lower than the absorption 
spectrum of both lobster rhodopsin and visual pignaent 
515 mt~ 3. Since the spectral variation of the amount  of 
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