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Abstract. The cffect of metronidazole in different concen
trations on Trepo11e111a p(ll/id11m (Nichol) was tcsted in 
vi1ro and in vivo in rabbits. Under condilions similar to 
1he TPI 1e�1, an immobilization of 1hc spirochetes was 
demonstrntcd a1 I O ug I ml and higher. No effect was seen 
below I llg/ml. Th;'s i:umobilization was not complcment 
depende,�t and therefore cannot be mistaken for a specific 
TPJ antibody mcdia1cd reaclion. Experiments in rabbi1s 
with syphilitic orchitis failcd 10 disclose any effect of 
metronic!azole on the spiroch:tes. even in concentrations 
considerably higher than 1he currently recornmended dose 
in man. 

Metronidazole has been used successfully for more 
!han 10 years in infections caused by Tricho

monas vagina/is. It is recommended as the ther
apy of choice for this frequently met disease (6). 
It is estimated that 10-20 % of fertile women
harbour the flagellate in the vagina and/or lower
urinary tract (I). A simultaneous infection with
other sexually transmitted discases occurs fre
quen tly (1). The incubation period of trichomonia
sis is usually sborter than that of syphilis. Thus, a
patient starting on metronidazole may be in
cubating syphilis. He may also have a previously 
contracted latent syphilis. If the drug has an anti
treponemal effect in vivo, as has been demon
strated in vitro (2, 7, 12), it could possibly trans
form the syphilitic infection into a chronic. "si
lent" phase or even cure it. On the other hand,
serum from a non-syphilitic man sent for TPI 
test would falsely be declared "positive" due to 
the treponemal immobilizing activity of metroni
dazole (3. 12). 

The aim of the present investigation was to 
study the effect of metronidazole in vivo on ex-

perimental syphilis in rabbits, and in vitro on T.

pal/idum (Nichol) under conditions similar to the 
TP.l test. 

MATERIAL AND METHODS 

M el ronidazule ( 1-/ Beta-bydroxetyl / 2-metbyl-5-nitro-i.mida
zole) (Flagyl®, Clont®) was kindly supplie<l by AB Leo 
(Helsingborg, Swcden). It was delivered as a 2% solution 
in 70% propylene glycol or PBS (0.15 M NaCI, 0.01 M 
sodium phospha1c, pH 7.2). 

Test oj effect 011 T.p. in ,,;1ro. Suspensions of Tre
po11e11w pallid,1111 (T.p.) strain Nichol wcrc prepared by 
cxtraction of infcctcd rabbit lestes as described by Nelson 
& Mayer (8). The medium used for suspending tbe spiro
chetes was similar 10 1bat of Nelson & Diesendruck (9). 

To 0.25 ml of spirochete suspension (6-8 spirocbetes per 
view fiel<l; x 500 magnification) was addcd 0.15 ml frcsh 
and heat-inactiva1ed (56°C, 30 min) guinea pig serum, re
spectively, and O. l ml of the metronidazole solution in 
70% propylene glycol diluted to give a final concentration 
in 1he mixture o( 1 000, JOO, 10, I, 0.1, 0.01 ug/ml, re
spectively. Each concentration was lested in duplicate and 
controls with 70 % propylene glycol were included. The 
tubes wert evacua1ed and filled with a mixture of nitrogen 
(95 % ) and CO, (5 % ). This procedure was repcatcd three 
times and the tubes were finally incubated at 35°C for 18 
hours. The effect of metranidazole was estimated by cal
culating lhe number of mobile and immobile spirochetes 
among 25 c:iunted spirocbctes from each tube. 

Tes/ oj ef/ec1 011 T.p. in vi>·o. A spirochete suspension 
containing approximately 20-30 x 10• lreponemata (60-70 
spirochetes per view fiel<l, x 500 magn.) was injected into 
each testis of 12 rabbits (2.S-3.0 kg). Starting 3 days later 
4 rabbits were injected intraperitoncally twicc a day with 
metronida10le. Two of them received 0.5 ml of 0.5 % solu
tion in PBS and 2 others S ml of the same solution in 
each injecLion. This trea1rnent was repeated until the 
seventh day when the rabbi1s, including 2 controls injected 
wi1b only PBS in corresponding votumes, were killed by 
cxsanguinati,m. The testicular tissue from eac:1 rabbi! was 
extractcd as described by Nelson & Mayer (8) and the 
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ratio of mobile Lo immobile lreponenrnta calculated. In a 
similnr wny 4 othcr rabhils werc lreatcd wilh mclronida

zole in 1hc ,ame amounl and concen1ra1ion, as the 4 

rabbils mentioned above, bu1 1hcse rabbits wcrc not in
jcctc<l un1il 1he seventh day af1er inoculation of the 
treponema ,uspen,ion. The treatmcnt continuc<l with Lwo 
injcctions <laily until lhe 10th <lay, "hcn the rabbil�. in
clu<lmg :! control�. were killed :1nd thc tesucular :,�sue 
analyscd a, de,cribcd ahove. 

RESULTS 

In vitro tests. Table I illu\tratcs the mobility of 
T.p. aftcr incuhation in , itro ,\l different con
centrations of metronidazole (.iveragc of two 
analyses). At high concentrations of metronida
zole the treponcmes are immobilized to a con
siderable degree. Whether this imrnobilization 
wa� corrclatcd to a �imultancous killing of the 
organism, could not be detcrmincd in the pre�ent 
invcstigatior:. Those trcponcme� thaL were rcg
istcred as mobile at ,1 concentralion of 10 .11S ml 
or higher were les� -.ivid than the controb and 
showed athetoid movements. At l ,11S 'ml and 
below there ,eemed lo b:! no effecl upon the 
treponcmcs. Ncither propylene glycol. nor fresh 
or inacti\ated guinen pig ,erum influcnced the 
mobil ity of spiroche Les. 

In viro rests. The experiments in rabbits in
fected with T.p. and treatcd with intrnperitone�.I 
injectionl> of metronidazole for 4 da)s starting at 
tbc 3rd or 7th day of infe1:tion showed llrnl the 
spirochetcs were not affected by the trea,ment. 
The mobility and thc pattcrn of movement of thc 
organi�ms were both similar lo those of thc un
lreated conlrols. No <lifferences in this rcspect 
were notcd in the rabbits that were injected \\ ith 
25 mg, kg/day of mctronidazolc compHed with 
the rabbits that received a tenlh of this amount 
or between thc rabbits that were treatcd earl) (3 
day� aftcr the infection) comparcd with thosc that 
were treateå late (7 <lays .ifter the infection). 

Table I. lnf/11e11ce of metronidazofe in diff'ere111 co11-

ce111ra1in11s 011 the mobilitJ oj Trepo11ema pallidum 

in i•irro 

Mobile'immobilc 

Mctronid,uole concentrations (J,g/ml) 

I 000 100 JO 0.1 0.01 

0/25 5 20 19 6 25 0 25 0 25 'O 
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DISCUSSION 
The present investigation dernonstrated that me
tronidazole does not inhibit the mobility of T.p. 
in vitro at a concentration below l ,11g 'ml. A 
slight immobiliz.ing activity was seen at a concen
tration of 10 ug 'ml. Furthermore. the pnttern of 
movement w�s changed in an athetoid direction, 
indicating profound though not lethal damage to 
the �pirochetes. At higher concentrations all 
spiro1:hetes exposed to metronida7ole werc im
mobilized. The result� are not affecte<l by the 
prescnce or absence of fresh guinca pig serum as 
a source of complement. The vehicle, propylcne 
glycol. was also indifferent in this respcct. 

Patienb treale<l for trichomonas infestations 
usually re1:eive a dose of 0.2 g metronidazolc 3 
timcs a day for 7 days. This corresponds lo a 
serum conccntralion of 3.6-9.8 pg/ml uccording 
lo Kane el al. (5). Da\'ies ct al. (2) dcmonstrated 
a minimum inhibitory conccntration of 0.02 11g/ 
ml for metronidazole on Reiter treponemata. Wil
kinson et al. (12) established thc 50 % immobili
zation of T.p. (Nichol) by metronidazole al 5.2 
11g1ml (mcan value). Our own results correspond 
fairly well with those of thc lattcr in, cstigation. 
On the bc1sis of these results Davies (3) postulaLed 
that metronidatole treatment mifht intcrfere in 
the performancc of the TPf test, and Wilkinson 
et al. (12) propose<l that sera from such patients 
should not be �ubmitted for TPI tests. 

An important and ulways included routine con
trol of the TPI test. establishing the specificity of 
Lhe reaction as a complemcnt fixing antigen-anti
bod) reaction. is the p::rformance of the test in 
thc presencc a, well as thc absence of comple
ment. Our resulb sho\\ed no dep.:ndencc of com
plcment as an antigen-antibody me<liated TPI 
would do. Thus. it is hard lo understan<l wh) false 
TPI results would be obtained in analysis of sera 
from patients treated wilh rnetronidazole. Besides, 
unspccific immobilization in thc ahsencc of com
plement is also founcl against icteric sera and sera 
of patienls under antibiotic trcalment. In these 
case� lhe serological laboratory can casily test 
the�e ad-.erse reacting sera by FTA-abs test (em
plo) ing killed T.p.). thereby pro, iding the clinician 
with thc a<lequale and de�ired inrormation. 

The present in , ivo experiments failcd to re
veal an� inaclivation or immobilization of the 
spirochetes. The highest dosc administered is 
about 2.5 times that usually gh,en to patients. 
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Howe\'er, the animals were treated parcnterally, 
which should result in a ,ery high �erum concen
tration. Our results arc in agrcement with those 
of Yobs el al. (13). They found thal mctronida
zole administered orally in a dose corresponding 
to almost 150 timcs of that currentl) recom
mended for man, or intramuscularly in a dose 
about 20 times higher than that for man, was 
without effect on T.p. inocul�ted intracutane
ou�ly in rnbbits. 

In man, mctronida1olc in ordinary doses is re
ported to be without effect in primary �) phifä, 
(11. 12). On the other hand, higher doses ( > 2 
g/duy) werc reported hy Davies (3) and Rama
chander et al. (10) to cause disappearance of 
�pirochete� anti healing of the S) philitic lcsions al
lhough healing was slower than that seen <luring 
penicillin thernpy. 

1 he discrepanc) between the negative rcsults 
of metronidazole in rabbits and the positive effect 
reported in man on hcaling of syphilis may partly 
be allributcd to differcnt susceptibilily of the T.p. 
in man and T.p. ( ichol) in rabbits. Thu�. an ef
fect of metronidazolc on syphilis in man cannot 
he excludcd, especially not if higher doscs are ad
ministered a� in the trcatment of amoebia�is and 
giardiasis (4). 
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