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Summary. - During summer Mediterranean spotted fever (MSF) is 
prevalent in the subcostal part of Croatia (North Dalmatia) as well 
as in other areas of the Mediterranean coast. W e  compared the 
specificity and sensitivity of complement fixation (CF), latex agglu­
t ination (Latex-i?. conorii), microimmunofluorescence (micro-IF) 
and  enzyme-l inked i m m u n o  assay (ELISA) fo r  detection and  
measuring antibodies against Rickettsia conorii in 78 sera f r o m  46 
patients wi th /or  suspected Mediterranean spotted fever. T h e  sero-
reactivity with S F G  antigens containing t h e  Rickettsia conorii-anti-
gen(s) as a common  determinant ,  was positive in all four  serological 
tests suggesting that  Rickettsia conorii was t h e  probable causative 
agent  of infection in ou r  patients. 
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Introduction 

Rickettsial disease, especially mur ine  typhus,  Mediterranean spotted fever 
and Rocky Mounta in  spotted fever cont inue to  constitute an  important public 
health problem in certain areas of  t h e  world (Moraga  et al, 1982; Harris, 1986; 
McDonald  et al, 1988). Mediterranean spotted fever (MSF) is prevalent during 
t h e  s u m m e r  in t h e  Nor th  Dalmatian area of Yugoslavia (Borčič et al, 1983), as 
well as in other parts along the Mediterranean coast (Tartaglia et al, 1939; 
Punda et al, 1984). In spite of this, until 1987 there was no convenient serolo­
gical me thod  for  diagnosis of M S F  in Yugoslavia (Dželalija et al, 1990). Labo­
ratory diagnosis of M S F  is usually accomplished by identifying specific anti­
body titres against Rickettsia conorii (Gross  et al, 1982; Borčič et al, 1985). In 
this study w e  compared complement fixation (CF), latex agglutination 
(Latex-/?, conorii), microimmunofluorescence (micro-IF) and immunoperoxi-
dase reaction (IP) for their specificity and sensitivity in detecting and measu­
ring antibodies against Rickettsia conorii in 78 sera f rom patients wi th/or  
suspected M S F  in the  Nor th  Dalmatian area. 
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Materials and Methods 

Sera. Seventy-eight sera specimens from 46 patients were submitted from the North Dalmatian 
area for rickettsial serology during the 1989 season. The patients were  classified according to their 
clinical diagnosis into two groups: patients with MSF (N—27) (tick bite,  rash,  fever) and  patients 
with suspected M S F  (N—19) (febrile patients hospitalized dur ing t h e  s ame  epidemiological period 
with o r  wi thout  history of tick at tachment) .  Selected sera f rom 78 blood donors  f r o m  t h e  s ame  
region were controls.  All sera were examined fo r  t h e  presence of ant ibodies  t o  S F G  Rickettsia (R. 
conorii) with fou r  serological me thods :  C F ,  Latex-Á.  conorii, micro-IF, and IP test. 

Complement fixation test. Antigen of SFG rickettsia for CF was kindly provided by dr. Úrvôlgyi, 
Slovak Academy of Sciences, Institute of Virology, Bratislava; it was prepared by ether extraction 
o f  rickettsia infected yolk sac, extensive washing and stored at 4 °C.  T h e  complement  fixation test 
was per formed as  published previously (Lennet te  and  Schmidt ,  1969). 

Latex-Rickettsia conorii test. T h e  group antigen used t o  coat t he  latex particles was erythrocy-
te-sensi t iz ing substance,  which was extracted f rom purified  Rickettsia conorii (Morrocan strain) 
kindly provided by dr.  Karim Hechemy,  Wodsworth ,  Cen te r  fo r  Laboratories and  Research, N e w  
York State, Albany. T h e  Latex-/?,  conorii test was performed as previously described (Hechemy  et 
al.. 1986). 

Micro-immunofluorescence. T h e  m i c r o - I F  test was performed as described by Philip et al. 
(1976). Rickettsia conorii- Spote  I F  by BioMerieux were used.  Interference o f  rheumatoid  factor  in 
t h e  determinat ion o f  anti-/?.  conorii IgM was avoided by the  prior removal of  IgG. T h e  reagent was 
obta ined f rom Behringwerke A G ,  Germany .  

Indirect immuno-peroxidase reaction. Antigen o f  S F G  rickettsia fo r  IP  test  was kindly provided 
by prof. dr.  Tsunehisa  Suto ,  Depar tment  of Microbiology, Akita University School of Medicine,  
AJdta, Japan;  t h e  IP  reaction was performed according t o  his recommendat ions  (Suto,  1985). 

Statistical methods. T o  de te rmine  differences between fou r  serological m e t h o d s  w e  used coeffi­
cient correlation by Pearson (Petz, 1970). 

Results and Discussion 

Sera were  collected f r o m  patients  with Medi terranean spot ted fever (rash, 
fever,  tick bite) (N-27) ,  pat ients  with suspected Medi terranean spot ted fever 

Table 1. Assay of sera for antibodies to SFG Rickettsia ( R .  conorii) in North Dalmatian area 
(Zadar, Yugoslavia) 

P a t i e n t s  C o n t r o l  
with M S F  suspected M S F  

total positive total positive total positive 
n u m b e r  N .  % n u m b e r  N.  % n u m b e r  N .  % 

C F  48 40 83.3 30 21 70.0 78 3 3.8 
I F A  48 43 89.5 30 24 80.0 78 4 5.1 
Latex-
R. conorii 48 41 85.4 30 22 73.3 78 2 2.5 
IP  48 42 87.5 30 23 76.6 78 3 3.8 
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(N=19) and blood donors (N=46) f r o m  the  North Dalmatian area (Yugoslavia). 
T h e y  w e r e  examined f o r  t h e  presence o f  antibodies to SFG Rickettsiae 
{Rickettsia conorii) with f o u r  di f ferent  serological methods:  complement f ixa­
t i o n  ( C F  tes t ) ,  m i c r o - i m m u n o f l u o r e s c e n c e  (micro- IF) ,  la tex agglut inat ion 
(latex-/?,  conorii t es t )  a n d  immunope rox idase  react ion ( IP test) .  

T h e  sera  f r o m  all g roups  con ta ined  ant ibodies  t o  S F G  rickettsiae (Rickettsia 
conorii) t h a t  w e r e  de tec ted  m o r e  efficiently by  m i c r o - I F  t h a n  C F  t echn ique  
( r=  0.53; p<0.01) (Table  1). T h e  t i t res  o f  sera  reactive by  C F  t e s t  r anged  f r o m  
1:16 — 1:32 f o r  patients with MSF, f r o m  1:4 - 1:32 f o r  patients with suspected 
MSF and f r o m  1:2 - 1:4 f o r  blood donors in t h e  North Dalmatian area (Fig. 1). 

T h e  significantly higher seropositivity in all samples  by micro-IF than by CF 
test  emphasizes  the  better  sensitivity us ing  micro-IF (Edlinger, 1979). T h e  
titres o f  sera reactive by  micro-IF ranged f r o m  1:160 - 1:2560 f o r  patients with 
MSF, f r o m  1:40 - 1:320 f o r  patients with suspected MSF and lower than 1:40 f o r  
blood donors  (Fig. 2). 

Approximately equal  results  like by micro-IF w e  obtained by  IP test  in all 
groups  (IP test :  patients with MSF - 87.5 % positivity ws .  89.5 % by  micro-IF, 
patients with suspected MSF - 76.6 % positivity ws .  80.0 % by  micro-IF, and 
blood donors  - 3.8 % positivity ws .  5.1 % by micro-IF) (Table 1). T h e  titres of 
sera reactive by  IP test  ranged f rom  1:320 - 1:5120 f o r  patients with MSF, f r o m  
1:80 - 1:1280 f o r  patients with suspected MSF and w e r e  lower than 1:40 in 
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Fig. 2 
A n t i b o d y  l i tres  against  R. conoriidetected 

by micro immunof luorescence  test  

Fig. 3 
A n t i b o d y  titres against  R. conorii detected 

b y  immunoperox idase  test 
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Fig. 4 
Ant ibody  titres against  R. conorii deter­

m i n e d  by  la tex agglut inat ion tes t  
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blood donors  (Fig. 3). I t  is obvious tha t  in o u r  condit ion t h e  I P  tes t  was as  sensi­
tive a n d  specific fo r  S F G  Rickettsiae ant ibody detect ion as t h e  m i c r o - I F  test .  

Somewhat  lower value of  seropositivity w e  obtained by Latex-/?,  conorii t es t  
in comparison with mic ro - IF  a n d  I P  tests  in each group (Latex-/?.  conorii 
85.4 % seropositivity fo r  pat ients  with M S F ;  73.3 % seropositivity fo r  pat ients  
with suspected M S F  and  2.5 % seropositivity in blood donors ,  donors ,  Table  1) 
( IF  : r = 0.66; p>0.01; IP:  r=0.63; p>0.01). Th i s  can b e  explained by using sera 
f r o m  pat ients  in late phase of acute  disease o r  in t h e  convalescent phase.  T h e  
t i tres o f  sera reactive by Latex-/?,  conorii tes t  ranged f r o m  1:32 - 1:1024 fo r  
pat ients  with M S F ,  f r o m  1:32 - 1:512 fo r  pat ients  with suspected M S F  a n d  
lower t h a n  1:32 in blood donors  (Fig. 4). 

S u m m i n g  up ,  t h e  seroreactivity with S F G  antigens containing as a c o m m o n  
de te rminan t  t h e  Rickettsia co«o/7/-antigen(s), was positive in all f ou r  serolo­
gical tests .  Th i s  suggests tha t  R. conorii was probably t h e  causative agent  of  
infect ion in all o u r  patients.  O u r  results  indicate tha t  microimmunof luores-
cence  is t h e  m e t h o d  of  choice u n d e r  o u r  conditions.  
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