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Since the introduction of the tluorescent treponemal antibody (FTA) test (1) the method 
has gone through several modifications, e.g. fluorescent treponemal antibody absorption 
(FTA-ABS) test (2). In the FTA-ABS test the sera to be tested are absorbed with common 
treponemal antigen, "sorbent" (3), to increase sensitivity and specificity of the FTA test. 
The FTA-ABS test is still the most used method for detection of specific antibodies to 

Treponema pallidum. (Henceforth the abbreviation FTA is used instead of FTA-ABS.) 
The extraordinary high atrmity between the vitamin biotin and avidin has been used in 

different immunological techniques to increase the sensitivity (4). It was therefore of 
interest to evaluate the biotin/avidin system in the FTA, and to compare the results with 

those obtained with conventional FTA. This was the aim of the present experiments. 

MATERIAL AND METHODS 

Sera 

Sera routinely submitted to the laboratory from 34 patients (24 men and 10 women, 1-52 years old, 
median age 30. 5 years) were tested. 

F/uorescent treponemal antibody absorption (FTA-ABS) test 

Slides with 8 mm diameter circles (Dynatech Laboratories Ltd., Billingshurst, England) were applied 
with smears of T. pallidum, Nichols' strain (bio Mfrieux. Charbonnieres-les-Bains, France), dried 
and fixed in acetone for JO min. Test sera heated at 56°C for 30 min were diluted J/5, 1/25, 1/125, 1/625, 
1/3125, 1/15625, 1n8125, 1/ 39 0625, 1/1 953125, 1/9765625, and 1/48828125 in sorbent (bio Merieux). 
Each smear was covered with 0.04 ml diluted test serum. The slides were placed in a moist chamber 
30 min at 37°C, washed twice in phosphate-buffered saline (PBS), rinsed in distilled water, and dried. 
After this either conventional FTA technique was followed (I) or a biotin/avidin technique was used 
(Il). 

1. Conuentional FTA 

The conventional FTA was performed according to the routine in the laboratory (5). Each smear was 
covered with 0.04 ml fluorescein labelled anti-human lgG (The National Bacteriological Laboratory, 
Stockholm, Sweden) diluted 1/100 in PBS, or fluorescein labelled anti-human lgM (Wellcome Re
search Laboratories, Beckenham, England) diluted 1/50 in PBS, or fluorescein labelled anti-human 
lgA (Nordic lmmunological Laboratories, Tilburg, The Netherlands) diluted 1/50 in PBS. After 30 min 
at 37°C in a moist chamber tbe slides were wasbed twice in PBS, rinsed in distilled water, and dried. 
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After covering with a coverslip the slides were read in a Zeiss epifluorescence microscope (ocu
larx 10, objectivex25). 

Il. FTA with biorin/auidin

Each smear was covered with 0.04 ml biotinylated anti-human lgG (Vector Laboratories, lnc., 
Burlingame, CA, USA) diluted 1/500 in PBS, or biotinylated anti-human lgM (E-Y Laboratories, San 
Mateo, CA, USA) diluted 1/500 in PBS, or biotinylated anti-human lgA (E-Y Laboratories) diJuted 
11100 in PBS. After 30 min at 37°C in a moist chamber the slides were washed twice in PBS, rinsed in 
distilled water, and dried. Each smear was then covered with fluorescein-avidin D (Vector Laborato
ries, Inc.) diluted 1/1000 in PBS. After 30 min at 37°C the slides were washed twice in PBS. rinsed in 
distiJJed water, and dried. After covering with a coverslip the slides were read in a Zeiss epifluores
cence microscope (ocularx 10, objectivex25). 

RESULTS AND DISCUSSION 

The results of IgG antibody determinations are summarized in Table I and those of lgM 

antibody determinations in Table II. 

All negative sera but one did not differ between the two test systems. This serum 

showed an IgM antibody titer of 1/25 in biotin/avidin FTA, while conventional FTA was 

negative. Clinically this patient had a secondary syphilis. 

Sera positive in conventional FTA were positive in biotin/avidin FTA and vice versa, 

except for the one serum mentioned above. With biotin/avidin FTA IgG antibodies could 

be detected in a serum dilution 15 000 times higher and IgM antibodies in a dilution 3 000 

times higher than with conventional FTA. In accordance with earlier findings IgA antibod
ies could not be demonstrated by means of any of the test systems (6). It is assumed, that 

lgA antibodies are no longer reactive, or only present in trace amounts. after adding 
sorbent to serum. The background fluorescence in the biotin/avidin system was reduced 

compared to conventional FTA, and the slides could be read much faster and with a higher 

accuracy than the conventional. FTA slides. 

In conclusion: with biotin/avidin a striking increase in sensitivity of the FTA test can be 

achieved in combination with easier read slides. 

Table I. JgG antibodies to T. Pallidum deter

mined with biotin/avidin FTA and conuentional 

FTA 

Figures indicate nurnber of patients (n = 34) 

Antibody titer: 
Antibody liter: conventional FTA 
FTA with biotin/ 
Avidin <1125 1125 11125 1/625 

<1125 13 
1/25 
1/125 
1/625 I 
113 125 2 
1/15 625 2 7 
1178 125 2 I 

1/390 625 3 2 
1/1 953 125 
1/9 765 625 

Table II. lgM antibodies to T. pallidum deter

mined with biotin/auidin FTA and conuentional 

FTA. 

Figures indicate number of patients (n =34) 

Antibody titer: 
FTA with biotin/ 
avidin 

<1/25 
1125 
11125 
1/625 
112.125 
1115.625 
1178.125 

Antibody titer: 
conventional FTA 

<1/25 

24 

I 

1/25 

I 

6 
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