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Saccharomyces and ii ) yeast 
genera other than Saccharomyces 
(Tabfe 1). The Significance of this 
classif ication is that wild 
Saccharomyces species give far 
more problems with spoilage than 
the non-Saccharomyces. Being 
able to make this classification, 
and especially tile choice of 
media, depend s a great deal on 
tocat circumstances and Ole type 
of processing the beer has under­
gone. 

General methods 
One of the more straightforward 
sltua tlons IS the monitoring of beer 
pasteurisation. where the heat 

for detecting yeas ts in general. 
Many general purpose media will 
suffice In this case, of which WLN 
agar (Wallerstein Laboratories 
Nutrientagar, Oxoid CM309/50t ) 
is commonly used, albeitoiten in a 
modi l ied lorm, e.g. pH-adjusted. 
WLN sometimes has the uselul 
effect o f differentiating strains of 
yeast on the bas is o f colony stain­
Ing 1 (see example In Figure 1), 
though th is is by no means always 
the case and IS therefore onty of 
supplementary value 
The rehablh tyof modern fillers and 
pasleurlsers almost Invanably 
means the brewery microbiologist 
IS seeking 10 detect low numbers 

Yeasts are an important group o f 
micro-organisms that occur as 
contaminants in breweries. The 
term 'wild yeast' generally means 
any yeast not used intentionally 
and not under lull control. IIloliows. 
there fore. that brewing yeasts 
themselves may become 'con­
taminants' within 0"18 brewery. Ttlis 
complicating situation can arise. 
lor example, in brewenes operat­
ing With more than one brewing 
strain. such as separate ale and 
lager yeasts, where undeSirable 
cross contamination can occur. 
Thedefinit ion also Includes many 
yeasts that are unable to grow ex­
tenSively dUring beer processmg 
and as such are relatively harm­
less: they merely serve as Indica· 
tors o f genera l hygiene and raw 
material problems. Wild yeasts 
:a:,a on y ft::dtel significance wi-,ei e 
tlley are capable of produc t spOil­
age which may take the form of 
haze (ctoudlness). deposits and 
sediments, off-flavours and ex­
cessive ca rbon diOXide forma tion 
Th is paper IS concerned only with 
conventional culture methods for 
detec ting Wild yeasts In brewery 
quality control and does nol In­
c lude alternative procedures 
such as immunological or slain­
ing methods which are often used 
alongside c ultural methods. 

Table 1. Yeast types encountered in the brewery 

BREWING YEASTS 

Wild yeasts of many dilferent 
genera can be isolated from within 
the brewery. However, it is con­
venient to allocate them to one of 
two groups, In addition to brewing 
strains. namely : i) non-brewing 

Saccharomyces cerev;s;ae 
S;::ccharomycas cQi:sbe;g31J,5j~ 

(uvarum) 

NON-BREWING SACCHAROMYCES 
eg Saccharomyces diastaticus 

Saccharomyces bayanus 
Saccharomyces cerev;siae 

NON-SACCHAROMYCES 
eg Candida species 

Torulopsis species 
Brettanomyces species 

processing reg imen IS deSigned 
to Inactivate all organisms carned 
through in the beer, Any yeast sur­
viving pasteurisation, whether It 
be brewers yeast or wild yeast. 
seNes as a warning of process 
fai lure and therefore all that IS 
required isa non-selective method 

Addendum: The ~-Lactam Antibiotics 

In the last issue of Cullure (Vol. 4 No.2, September (983) we provided a 
review of the nomencla ture, structure and p-Iactamase susceptibi li tyof 
tile wide range of {J-Iactam antibiotics available to us for charac terisation. 
Since the article was written, in formation on a 'third generation' 
parenteral cephalosporin, ceft riaxone, has recently been made avail­
able to us. 

Ceftriaxone 

Ceftri axone (Ro t3-9904 . see above) shows potent in vitro and in vivo 
activi ty against a wide range of bacteria. Ceftriaxone is stable, as are 
other cephems of the third generation, in the presence 01 most {J-Iactam­
ases, a fact which is refl ected in its activi ty against{3-lactamase-producing 
organisms. The antibacterial spectrum and the ac tivit yin vitro of this anti­
biotic against both g ram-positive and g ra m-nega live organisms is sim i1a r 
to that o f cefotaxime.1 

Reference 
1. Neu H.C.(1983). Rev. ln lect D,s, 5 (suppI. 2J.S319. 
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CULTURE MEDfA-
SchwarZ differen tial medium 
lin's modification of Schwarz 
Crystal Violet medium 

CULTURE MEDtA 
WL Acudione medium 
LYSine medium 
lin's Copper Sulphate medium 

of contaminants in heat-processed 
or sterile-filtered beer at packag­
ing. A large sample volume of beer 
(typically t to to litres) must be 
membrane- filtered before incuba­
tion on nutrient media to achievea 
realistic quantitative estimate of 
contamination. After a sui table 
period of incubation (2 to 7 days) 
the contamination level can be 
assessed by colony counting 
(Figure 2).lncubation ilmescanbe 
Shortened Signi fi cantly by scann­
ing membranes for micro-colony 
development using a microscope. 
For this to be effective it isdesirable 
to incorporate suitable stains in 
the agar before incubation.2 

Non-Saccharomyces yeasts 
The majority of samples received 
by the quality co ntrol laboratories 
contain brewers yeast. often vas tly 
in excess of any contaminants, so 
that the problem Irequently be­
comes one of detecting a small 
proportion of wild yeasts against a 
background of brewers yeast 
The solution of the problem is far 
easier when the contaminanlsare 
non-Saccharomyces than when 
they are Saccharomyces species. 
The most widely used medium for 
the former purpose is lysineagar 3 

(Oxoid CM 1 gt ).This isusedon the 
basis that yeasts have the abilityto 
use lys ine as sole nitrogen source 
whereas Saccharomyces species. 

Figure 1: Different colony types on WLN agar showing pale green and dark 
green staining yeasts. 

and particularly brewing strains, 
do not normally grow on this 
medium. The need to ensure a 
washed Inoculum and to regulate 
the quantltyol brewers yeast plated 
means the proced ure is some­
what tiresome in rout ine use, but 
even so it IS sti ll a very popular 
method in the industry. 
An alternative to using lysine 
medium is touseActidione(cyclo­
heximide) as a selective inhibitor.4 

However, this medium also re­
Quires carefu l standardisation to 
be eflec tive and its use is not as 
widespread as tysine medium. Re­
cently, another method has been 
proposed which relies on the 
selec tive inhibition of Saccharo­
myces (in particular brewing 
strains) bycopper ions ina copper­
supplemented agar formulation.5 
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Figure 2: Yeast colonies on a membrane filter. 



Campy/abaeter jejuni in food 
products 
Victor D Bokkenheuser M D and Maleka S Barot BS, Department of Microbiology, 
st. Luke's-Roosevelt Hospital Centre, New York, USA. 

Infected humans may also be a 
source o f infection. In the acu te 
phase there are about 10' C 
jejuni/g faeces (N.J. Richardson, 
personal communication), falling 
off over the next 3-6 weeks until 
spontaneous bacteriological cure 
is attained.16 In tropical and sub­
trop ical countries the carrier sta te 
may last fro m a few weeks to more 
than a year.17 

4°C on the skin and abdominal 
wall o f Ihe carcasses and up 102 1 
days in meals frozen at -2 5"C.26 
There is no evidence thai c. jejuni 
multiply on the infec led prod ucts 
- indeed their number dwindles 
with time. 

Detection of C. jejuni in 
meat products 
The basic questions about detec­
lion are: should direct seeding of 
selec tive media be su pplemented 
wi th enrichment procedures; and 
if so, how much do we gain? 
Some investigators employing 
enrichment media report im­
proved recovery of the organ­
isms 34- 36 but systematic inquiries 
are missing. This led us toexamine 
the prob lem. First, we compared 
the sensitivity o f selective and 
non-selec tive solid med ia for the 

Blaser's antibiotic mixtu re it sup­
ported good growth o fe. jejuni but 
it did not adequately suppress 
growth o f contaminants. TBS 
supplemented wi th Butzlers ante 
biotic mixture and 0.1 % lauryl SU" 
phatesupported growth of as lillie 
as one colony-forming unit of wild 
strains of C. jejuni occurring in 
caecal contents, and at the same 
time suppressed growth of con­
taminants. I n experiments where 
th is enrichment medium was in­
oculated with 5ml dilu ted caecal 
suspension, and Blasers solid 

The ro le 01 Campy/obacter jejuni 
as a causative agent of acute 
en teritis is well established. As 
more and more reports come in it 
is clear lhal the infection is found in 
all areas of the world,l .2 It is most 
common in tropical under-develop­
ed countries where the majority of 
infected children under9 months 
of age are symptomatic, whilst 
older infec ted children usually are 
asymptomatic,3,4 In developed 
countries the great majority of 
cases are symptomatic. Th is is 
probably due to a beller control of 
the infection with fewer subclinical 
cases and hence less acquired 
immun ity. The infec tion is usually 
mild , bUI large o utbreaks of 
campylobac teriosis 5 , 6 may tem­
porarily reduce the working 
capacity ofthe affected communily. 
Thi s is particu larly true when out­
breaks hi t military units under fie ld 
cond itions? 

You ng pets may also harbour the 
infection. From l ime to lime they 
suffe r from acute Campylobacter 
enteriti s; the stools are liquid, often 
b loody and teeming with C 
jejuni. '8 ,19 

Howdoes meal or poul try become 
infected? The answer has a bear­
ing on the preventive measures 
that should be adopted to provide 
a clean consumer p roduc L The 
seeding may take p lace in vivo 
secondary to bacteraemia 27 - 29 or 
afterslaughteringdueto unhygienic 
handling of the offals. To dis­
tinguish between the two possibi li­
ties we examined 11 7 chicken 
livers purchased in retail outlets in 
New York City. Filly-six livers(48%) 
were posi tive forC jejuni (Table 1). 
More than half of these yielded 
growth Irom the surlace only. 
When the organism was recovered 
from both surface and tissue; the 
ti ssue infec tion was invariab ly 
lighter than the surface in fection. 
In the two cases where the organ­
isms were isolated from the tissues 
only, no more than two colonies 
were observed. Moreover, no liver 
showed signs of abscess or scar 
formatio n. II was concluded that 
unhygienic handling of poultry 
parts is the cause of the infection. 
Other types of meat are also in­
fected. Forexample, Bollonet a/ 30 

investigati ng C je/uni InfecHon of 
carcasses in Eng lish abattoi rs 
found 32% infection of beef, 70% 
of sheep and 56% of pork. Other 
authors concur that the organism 
may be recovered from all three 
types o f meat but have generally 
found a lower infection rate.31 - 33 

To the best of our knowledge C 
jejuni has not been isolated from 
cured meat. 

Table 1. Site ot C ieiuni in 11 7 chicken livers 

Source of infection 
The infec tion is exceed ing ly 
common in nature. Birds, domestic 
or wild. appear to be the most im­
portant source of infec tion. Re­
ports from many countries indicate 
that about 80% of chickens and 
turkeys are infected and that they 
carry about 1 0' C jejuni organisms 
pergram of faeces.8 - 12 The o rgan­
isms seem 10 have a preference lo r 
111e caeca( Figurel ) butwhetheror 
not caeca are important for the 
persistence of the in fection is un­
known. Most wild bi rds, including 
pigeons, migratory waterfowl, 
swans and flamingoes, are also 
infected.13 . 14 The organism has 
been isolated from most domestic 
animals 15 and from numerous 
species of wild animals, ranging 
from cheetahs to c rocodiles.14 

Figure 1 : Caeca of chicken. 

Transmission of C jejuni to man 
Allhough man-to-man and pet-to­
man infections have been report­
ed, they are rare and of limited 
epidemiological importance. Out­
breaks involving large populations 
are water-borne 5 . 2o or milk­
borne. 6,21 The evidence is essen­
tiallyepidemiologicalandcirc um­
stantial. The organisms have rare­
ly been recovered fro m the in­
criminated vehicles which sup­
posedly have been contamina ted 
with faecal material. Many smaller 
outbreaks have atso been 
allributed to ingestion o f raw 
milk.22 ,23 
The great majorityo f c linical cases 
occur sporadically or in small 
clusters and appear to be d ue to 
consumption of infec ted, under­
cooked food. Meat from domestic 
birds is probably the Single most 
important source. Infection rates 
as high as 70-90% have been re­
po rted.9, 12 ,24 ,25 About o ne third of 
the carcasses are positive for C 
jejuni aller overn ight soaking in 
chilled, ch lorina ted water.9 The 
organ isms survive up 10 7 days a t 

Site 

Surface and tissue 
Surface only 
Tissue only 
Un infected 

Isolation o f WIld straIns of c.,ejum. 
This was accomplished by count­
ing C jejuni in selective filtrates 3 of 
caecal contents on the media 
under investigation. Blaser's 
medium(Oxoid: 1 Omgvancomycin; 
2,500 IU polymyxin B; 5mg trime­
tho prim; 2 mgamphotericin B; and 
t 5 mg cephalothin per litre) was as 
sensitive to wild strains of C jejuni 
as chocolate agar. Butzlers 
med ium (Oxoid: 25,000 U bac itra­
Cin; 50mg cycloheximide; 10,000 
U colis tin su lphate; 15mg cepha­
lolin sodium; and 5mg novobiocin 
- per li tre) was less sensitive but 
more selective. I n experiments 
designed to identify the impo rtant 
components in a liquid medium 
we found that best results were 
obtained with thioglycollate broth 
supplemented with 5% lysed 
sheep b lood. If th is medium (TBS) 
was further supplemented wil h 

References 

1 Bokkenheuser, V.D. and Mosenthal 
A.C.(19811. J. Food Safety, 3, 127-143. 

2. Sklrrow, M.B.(19821.J. Hyg Garno, 89, 
175-184. 

3. Bokkenheuser, v .D.et a/(1970).J. C/in. 
Mlcroblal., 9 ,227-232 

4. Slaser, M.J. el af (1980).J. Clin. Micro­
bioi., 12,744-747. 

5. Tiehan, W. and vogt R. (1978). Moro 
Mort Weekly Rep.. CDC, U.SA27.207. 

6. Jones, P.H.el af (1981).J. Hyg. Gamb.. 
87. 155·162. 

7. Brouwer, R. el a/ (1979). Antonie van 
Leeuwenhoek. 45,5 17-5 19. 

8. Grant, I.H ~ Richardson, N.J. and 
Bokkenheuser, V.D. (1980). J. Clin. 
MiclobIoJ.. 11 . 50S-5 I O. 

9. Luechlefeld, N.w. and Wang, W.LL 
(198 1).J. Clin. Microbiol., 13,266-268 . 

10. Luechlefeld, NW. el al (1981). J. Clin. 
MicrobIal., 11,438·443. 

11. Norberg, P. (198 1). Appl. Environ. 
MicrobIa/.. 42,32-34. 

12. Kinde, H. et al (1983). Appl EnvifQn. 
MICfQbla/.. 45, I I 16-11 18. 

13, Lue<:htefeld, NW. el al (1 980). J. Glin. 
Microbial., 12,406-408. 

14. Luechtefeld, N.w., Cambre, R.c. and 
w ang. W.LL (198 1). J. Am VeL Moo. 
Assn., 179, II 19-11 22. 

15. Svedhem, A., and Kaiiser, B. (1 981). J. 
In fect, 3,37-40. 

16. Karmali, MA and Flem ing, P.C.(1979). 
J. POOiatr., 94, 527-533. 

17 Rlchaldson, N.J., Koornhol. H_ and 
Bokkenheuser, v.a. (1981). J. Clin 
MlcroblOl., 13,846'849. 

18. Blaser, M.J.et a/(1978).Lancet il979-
981. 

Number posit ive for 
C ieiuni 

16 11 5%) 
36 (31%) 

2 (2%) 
61 (52%) 

medium with 0.1 ml of the same 
suspension, the sensitivity o f the 
enrichment was approximately 50 
times higher than the sensitivityof 
the solid medium. 

Conc lusion 
From a practical point of view, all 
meat should be co nsidered to be 
infec ted with C jejuni due to un­
hygienic handling after slaughter­
ing. Theorganisms tend to diminish 
in number with time. Heal treat­
ment, smoking and brine will elimi­
nate the risk of infection. Systema­
tic examination of meat fore. jejuni 
is cosily and o f lillie epidemiologi­
ca l sign ificance. In the rare cases 
where it may be justilied to con­
ducta search fore. jejuni, the sen­
sitivityol the test may be increased 
signif icanlly by the use o f enrich­
mentmedia. 

19. Skiff ow, M.B. el al (1980). Lance( i 
1188. 

20. Mentlmg, LO. (1981). Lancet i~ 352. 

21. Porler, lA and Reid, T.S.(1980).J Hyg. 
Carnb.. 64,41 5·41 9. 

22. Taylor, P.A., Weinstem, W.M. and 
Bryner, J.H. (1979). Am J. Med, 66, 
779-782. 

23. Blaser, M.J.etaf(1979).Am J. Moo., 67 , 
71 5-718. 

24. Simmons, NA and Gibbs, F.J. (1979). 
J. Infect, 1, 159-1 62. 

25. Svedhem,A., Kaijser. B. andSiogren. E. 
(1981).J. Hyg. Camo, 87,421 -425. 

26. Mehle, J .. Gublna. M. and Gliha, B. 
(1982). In: Campylobacter: Epidemio­
logy, Pathogenesis and BiOChemistry 
(ed. D.G. NewelQ, pp. 267-269, 
lancasler: MTP Press. 

27. Peckham, M.e. (1958). Avian. Dis, 2, 
348-358. 

28. Bertsch Inger, H.U. (1965). Zentralbl 
Velerinaer Med. Rerhe b, 12,33·40. 

29. Truscot ~ A. B. and Slockdale, P.H.G. 
(1966).Avian Dis, 10,67-73. 

30. Bolton, F.J., Dawkins, H.C. and 
Robertson, L (1982). J. Infect, 4,243-
245. 

31. Turnbull , P.C.B. and Rose, P. (1982).J. 
Hyg. Carnb-, 88,29-37. 

32. Gill, C.O. and Harris, LM. (1982). Appl. 
Environ. Mic robial, 43,977-980. 

33. Slem, N.J.(1 981 ).J. Food Sc: , 46, 129 1-
1293. 

34. Pallon, C.M. et a/ (1 98 1). J. Glin. 
Microbiol., 13,326-330. 

35. Doyle, M.P. and Roman. D.J. (1982). 
Appl. En viron. M icrobiol, 43, 1343-
1353. 

36. Chan, F.T.H. and MackenZie. A.M.R. 
(I 982).J. Clin. Microbial, 15,12-15. 



Serological Tests for Syphilis 
J.D. Oriel M D, Consultant Physic ian, Department of Genito- Urinary Med ic ine, Un iversity College Hospital, London. 

The accu rate diagnosis o f syph i lis 
depends to agreatextent on the re­
sults of laboraloryinvestigation.ln 
primary and secondary syphilis. 
material from the lesions can be 
examinedforTreponema pallidum 
bydark· field microscopy. but in all 
stages of the disease ttle deteclion 
01 circu lating an tibodies is a most 
valuable procedure. 

Early Test Procedures 
During the complex interaction 
between T pallidum and its host. a 
series of antibodies is produced, 
some specific and others non­
specific (Tabte 1). The first sero­
logical test for syphil is was intro­
duced by Wassermann in 1906; 

serotogyfor many years, but floccu­
lation tesls are easier to perform 
and more sensitive for the detec­
tion of reagin. TheVenereal Disease 
Research laboratory test (VDRl) , 
introduced in 1946, is the most 
popular of these. The patients 
serum is reacted with a mixture of 
cardiolipin, lecithin and cholesterol 
on a slide, and after a few minutes 
flocculation is detected with a 
microscope. 1 The rapid plasma 
reagin test (RPR) is essent ially the 
same test, but carbon particles 
are added to the antigen mixture 
and the resutts can be observed 
with the naked eye.' The RPR can 
be used with autoanalyser equip­
ment: this automated reagin test 

Table 1. Serological Tests for Syphilis 

Tests for Non-specific Antitreponemal Antibodies (Reagin Tests) 

Wassermann Reaction (WR) 
Venereal Disease Research Laboratory (VDRLj Test 
Rapid Ptasma Reagin (RPR) Test 

Te sts for Specific Antitreponemal Antibodies 

T. Pallidum Immobilisation(TPO Test 
Fluorescent Treponemal Antibody-Absorbed (FTA-ABS) Test 
T Pallidum Haemagglulination Assay (TPHA) Test 

thIS was a complement fIxation 
test. The original antigen was an 
extract of syphilitic tissue from still­
born foetuses with congenital 
syphilis. tt was thought at the time 
that the active component in the 
extract was T pallidum, but it is now 
known to be a diphospholipid 
called cardiolipin which is present 
not only in treponemes but in many 
mammalian tissues as well. The 
Wassermann reaction(WR) isthus 
a non-specific serological test. In 
its most refined form it was per­
formed with a chemically pure 
cardiolipin antigen supplemented 
by lecithin and chotesterol. Anti· 
bodies to cardiolipin have been 
called 'reagin', a term which has 
been condemned as misleading 
but which is still in general USe. 
The WR held the field in syphilis 

Legionella 
Selective 

Supplement 

BMPA a 

(ART) is very useful lor the examina­
tion of targe numbers of sera. All 
these flocculation tests can readily 
be quantitated to provide a titre of 
reagin. 
These tests are easy to perform, 
sensitive and famil iar. Unfortunat­
Iy, they are not specific and posi­
tive reactions are given by some 
people who do not l"Iave syphilis. 
These biological false-positive 
(BFP) reactions can be acute or 
chronic. Acute reactions are 
usually due to febrile conditions; 
chronic reactions, lasling6 months 
or more, may indicate the develop­
men t of immunedisorders such as 
lupus erythematosus' Some com­
ptetety heatthy people (tess than 
1 %of the population) alsohavecir­
culating antibodies to cardiolipin. 
Because Of the problems created 

Concentra ted Water Sample 
WtTHOUT SUPPL WITH SUPPL 

Showing the semi-selective nature 0' the medium 

by BFP reactions, a search was 
made for alternative serological 
tests which wou Id be specific for 
treponemal disease. 

More Specific Tests 
The first of these was the Trer:r 
onema pallidum immobilisation 
test(TPQ, which was introduced in 
1949. Live treponemes are in­
cubated with the heat· inactivated 
test serum in the presence of 
complement and the preparation 
examined by dark-field microscopy, 
a posi tive reaction is reported if 
more than 50% of treponemes are 
immobilised.1 This test is specific 
for treponemal disease but it is ex­
pensive, hazardous and techni­
catty demanding; it can be per' 
formed only in specialist centres, 
and is now obsolescent. 
The fluorescent treponema I an ti­
body - absorbed (FTA·ABSI test 
was developed in 1968. II is an in­
direct immunofluorescence pro­
cedure and uses T pallidum as 
antigen. It is important that the test 
serum is first treated with a sonicate 
of Reiter treponemes to remove 
group-reactive antibodies, and 
the specilici ty o f the test depends 
on the use of a really effective ab­
sorbent. ' The FTA·ABS test is sen­
silive and specific; fa lse-pOSitive 
reactions are rare but are seen in 
some patients with collagen dis· 
eases. The test can be modified by 
the use of non-specific fluorescein­
tabelled ant"human globulins 
(e.g. antHgM) to identily the 
immunoglobulin class of the ant i­
body. Tile FT A·ABS tes t is tedious 
to pertorm and is not sui table for 
screening large numbers of sera, 
but it is a useful confirmatory test 
and is of value in the diagnosis of 
primary syphilis (see belo"-l . 
The T. paflidum haemagglutination 
assay (TPHA) was introd uced in 
t 966. Sheep or fowl erythrocytes 
coated with partictesofT. pallidum 
are mixed with the test serum in 
wells where agglutination caused 
by speci fi c immunoglobulins is 

CODE SRI 11 
This supplement containing 
celamandole, polymyxin Band 
anisomycin was developed by 
Edelstein for the isolation 01 L 
pneumophila from contaminated 
clinical and environmental 
samples. 

CODE SRI1 8 

Mod itied by Ede lstein from 
Wadowsky and Yee. tllis supple­
ment contains glycine as well as 
vancomyCin, polymyxin Band 
anisomycin. I! also contains 
indicator dyes 10 Ilelp identify 
Legionella species. It IS more 
selective than SRI II and is pa rt i­
cularly val uable lor environmental 
sa mples. 

observed.4 Non-specific reactions 
are eliminated by pre-treatment of 
the serum with an extract of Reiter 
treponemes, rabbit testis and 
erythrocyte membranes. The 
TPHA test is highly specific, easy 

stage, th is dissemination combin­
ed with immunological reactions 
results in a variable but widespread 
disease: malaise, fever, weight 
loss, skin rashes, enlargement of 
tymph nodes and disease of the 

Tabl e 2 . Results of serological tests for syphilis in vartous conditions 

Condition Results of Serological Tests 

VDRLorRPR TPHA FTA·ABS 

Primary syphilis ± + 
Secondary syphilis ++ + + 
Latent syphilis +or±or- + + 
Late syphiHs +or±or- + + 
Non-venereal + or± or- + + 
treponematoses 

Biological false-positive + 
reaction 

++ slrongly reac tive + reactive ± weakly reactive - non-reactive 

to pertorm and can be quantitated. 
It is increasingly used for the rout­
ine screening of sera - because 
of the cost of the reagents, a micro­
method is usualty employed. 

Natural History of Syphilis 
It may be 01 interest to outline the 
natural history of syphilis before 
the use of these serological tests 
in clinical practice is discussed. 
The incubation period of acquired 
syphiti s is between 9 and 90 days. 
Primary syphilis is manifested by 
II"Ie appearance of a primalY sore, 
orchancre, at the site of inoculation 
of T. pallidum: this may be on the 
penis, vulva, celVix or on extra­
genital sites such as theanus and 
mouth. There is usually an assoc­
iated regionat lymph node en­
targement. Although these signs 
are local, in primary syphilis dis· 
semination of treponemes through­
out the body has already occurred. 
In secondary syphilis, which de­
vetops 6·8 weeks after the primary 
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abdominal viscera and central 
nelVous system may all occur. If 
untreated, secondary syphilis 
runs a fluctuating course for up to 
two years. The disease then be­
comes latent and /here are no 
sym ptoms or signs for manyyea rs. 
tn about one-third of the patients 
tate syphitis then appears, charac­
terised by disease 01 the cardio­
vascular system, the central ner­
vous system or by gummatous 
destruction of various organs and 
tissues. During primary, second­
ary and latent syphi lis it is possible 
for a mother to transmit the infec­
tion to the foetus in the uterus, re­
sulting in congenital syphilis. 
When a person contracts syphilis, 
the first serologicat test to become 
reactive is the FT A·ABS tes, follow­
ed by the reagin tests (VORL or 
RPR tests). The TPHA becomes 
positive next, and the TPt test last. 
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Thus, the FTA-ABS and VO RL or 
RPR tests are uselullor Ihe sero­
logical diagnosis 01 primary 
syphilis. particularly if dark-lield 
microscopy for I pallidum is not 
practicable (Table 2). In second­
ary syphil is, all serolog ical tes ts 
are strong ly positive and the tilreol 
antibodies in the VO RL and RPR 
tests is maximal. As the disease 
becomes latent this titre slowly 
lalls, althoug h the specil ic tes ts re­
main positive. In most pa tients 
with untreated late syph ilis, reagin 
lests are reacti ve in low titre or they 
may even be negative; the TPHA 
and FTA-ABS tests however, are 
always positive. In a small pro­
port ion of patients wi th la te syphilis 
the TPI test may give negative re­
sults. 
What e ffec t does antitieponemal 
treatment have On this serological 
pattern? The VORL and RPR tests 
usually become negative one year 
alter the effective treatment 01 
primary syphilis and two years 
alter trea tment 01 secondary 
syphi lis, bu t the speci fic tes ts may 
remain posi tive lor many years. 
The FTA-ABS (lgM) tes, which is 
always positive in untreated pri­
mary and secondary syphilis, 
usually becomes negative within 
9 months 01 treatment. When 

patients are treated for latent or 
la te syphi lis, tests lor cardiolipin 
antibody often show a decline in 
titre, but this may be slow, and in a 
lew patients the litre becomes 
stationary and unaffected by fur­
ther treatment. The specific tests 
remain positive indefi nitely. 

Serological Tests in Clinical 
Practice 
1\ is not possible to use a Single 
serological test for the diagnosis 
01 syphil is and lor the lollow-up 01 a 
patient alter treatment. If a reag in 
test alone is used, many patients 
wi lh lalent and la te syphi lis may 
escape diagnosis; conversely, 
patients wi th BFP reactions may 
be wrongly suspected 01 having 
syphilis. The best combination is a 
quanti tated reagin tes t (VORL. 
RPR, or ARl) and a TPHA tes t. An 
FTA-ABS test should be available 
for the d iagnosis 01 early syphilis 
and for the resolution of discor­
dant results between reagin and 
TPHA tests. Forthe assessment 01 
the results of treatment, quanti­
tated reagin tests are most useful: 
specific tests are of little value. 
The serological reactions tosyphi­
lis and nOrt-venereal treponema­
loses, such as yaws, are identical. 
Patients who have had yaws in 
childhood show positive specific 
tests and reagin lesls which are 
weakly reactive or negalive, a pic-

lure identical 10 that seen in 
pat ients with latent or la te syphilis, 
or a previously treated infection. 
This means that unless there are 
positive features in the history or 
physical examination it maybe im­
possible to decide whether a 
patient from an area in which yaws 
is endemic has yaws or syphilis. 
It is customary to perform sero­
logical lestsonall pregnanlwomen 
and this, togetherwilh treatment of 
in lec ted mothers, explains the 
very low incidence of congenital 
syphi lis in developed countries. 
The interpretation of syphilis sero­
logy during pregnancy is no more 
di ll icu It Ihan at any other time, but it 
must be remembered that BFP 
reactions can occur during preg­
nancy, so serological screening 
must always include a specific 
test. 
II a mother has been adequately 
trea ted lor syphilis, and has not 
been reinfected since treatment, 
there is no risk of congenital 
syphilis in the baby. Occasions 
arise when there is doubt about 
the adequacy 01 treatment or the 
possibility of reinfection when it is 
important to ensure that the baby 
is not inlected. Serological tests 
on the neonate will reflect those of 
the mother because of the trans­
placental passage of antibodies. 
These maternal antibodies nor­
mally disappear within 3 months 

T pallldvm seen under dark field microscopy. 

01 binh. Persistently positive sero­
logy, or a rising titre in the reagin 
tests, or a positive FTA-ABS (lgM) 
test, all suggest congenital in fec­
tion. In some babies the onset of 
congenital syphi lis may be 
delayed; therelore, it is customary 
to continue serological examina­
tion lor the IIrst6 months 01 life if 
there is a possibility that the 
mother had untreated or in­
adequately treated syphilis before 
the babys bi rt h. The virtual dis­
appearance of congeni tal syphilis 
from developed countries is one 
of the major successes of modern 
medicine and no relaxa tion of the 
present screening procedure 
should be contemplated. 
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Once again, Inhibition of Saccharo­
myces includes many wild yeasts 
as well as culture yeast, though by 
comparison with lysine agar the 
incubation limes are shorter and 
sample manipulation IS minimal, 
making the procedure al least 
worthy of a closer examination. 
Olten, though. non-Saccharo­
myces yeasts do not cause pro­
blems within the brewery and 
under Ihese circumstances their 
selecllve detection serves as a 
meaSure of general brewery 
hygiene. 

Saccharomyces yeasts 
Over the years a number of media 
have been proposed lor estimat­
ing wild Saccharomyces yeasts in 
the presence of brewing yeasts. 
Kato's 6 medium employing crystal 
violet as selective inhibitor was 
probably one of the forerunners. 
though it has been reported 
subseq uen tly to be unrelia ble on a 
number of occasions. Schwarz 
Di fferential Medium (SO M) 7 uses 
fuchsin sulphite as inhibitor. bu t 
again its total reliabili ty has been 
called inlo question. In a further 
variation, Lin combined crystal 
violet and fuchsin sulphite into 
one medium and reported superior 
results compared with the indivi­
dual inhibitors on their own.s The 
efficiencies of these various di ffer­
ential media have been re­
viewed.9 

Longley and co-workers have 
laken a diflerenl approach 10 Ihe 
problem 01 detecting Saccharo­
myces species by exploiting the 
well known obligate requirement 
of Saccharomyces cerevisiae 
under anaerobic growth condi­
lions fo r both ergosterol and an 
unsaturated latly acid. In lacl, 
almost all species 01 Saccharo­
myces have this requirement and 
grow adequately in theabsenceol 
oxygen on media supplemen ted 
with ergosterol and Tween BO (ET 
BO). whereas yeas ts lrom other 

Reference s 

I. Wilkinson,AE.et all 972. Labora­
tory diagnosis of venereat 
disease. London: HMSO (Public 
Health Laboratory Service Board, 
Monograph Series, No. 1). 

2. Stokes, E.J. and Ridgway, G.L 
(19aO) . Clinical immunology. 
Clinical Bacteriology 5th ed. 
London. Edward Arnold. 274-
283. 

3. Callerall, A.D. {I 972). Systemic 
disease and the biological false­
positive reaction. Bf. J. Vener. Dis 
48,1 - 12. 

4. SeQueira,P.J.Land Etdridge.A.E. 
(1 973j. Treponema( haemaggfu­
tina lion tesl Bf. J. Vener. Dis 49, 
242-248. 

genera only produce micro­
colonies.10 Thus. media can be 
made selective for Saccharomyces 
species in general using ETBO 
and stric tly anaerobic condi tions. 
More importantly. media can be 
made selective for wild Saccharo­
myces using ElBa-supplemented 
crystal violet agar or ETBO-supple­
mented lin's medium.ll 

Summary 
The diversity 01 wild yeas ts en­
countered in thebreweryand their 
not inlrequentsimilari tylo brewing 
slrains means there is no'universa l' 
wild yeast medium thai su ff ices in 
all situations. It is now recognised 
that in mosl situations at least two 
media are required, one to detect 
the Saccharomyces range and 
one to detect the non-Saccharo­
myces range. Lysine medium is 
widely used in the latter instance 
with Lin's medium gaining favour 
lor detecting wild Saccharomyces 
species. However, this combina­
tion of media is not ideal and the 
brewery microbiologist is faced 
with the need toadjusttechniques 
to suil local cond itions and specific 
problems. There is certa in Iy I urther 
scope lor developing multi­
purpose wild yeast media for 
brewery lise. 
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