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ABSTRACT 

A s tudy is presented in which the antimicrobial effects of a number of 

commonly used in travagina l , contraceptives and other preparations were tested 

on ~ . albicans and !. vaginalis . This was anCillary to a study of the 

potential use of such compounds as a topica l means of prophylaxis against 

venerea l diseases . Two methods of testing were used to determine the bac

tericidal and bacteriostatic properties of t hese products . The prepara

tions which were effec tive by the time exposure (1 , 5, 10 minutes) technique 

were a l so effective by the plate dilution method. The results indica t ed 

that six out of 21 contraceptives and ten out of 20 non-contraceptive prep

arations tested were effective in inhibiting the gr owth of C. albicans 

while most of the preparations effective l y inhibited the growth of T. 

vaginalis . These result s are encouraging , but further studies in this area 

are sugges ted. It i s postulated that any agent that would s imultaneously 

provide prevention from pregnancy and othe r genita l infections would be of 

great value to existing family planning and V. D. control programs. 
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CONTRACEPTION 

INTRODUCTION 

Vaginal discharge is a most frequent symptom in women attending gynecological and family planning clinics. In maj ority of cases ~ the cause of abnormal vaginal discharge is either Trichomonas vaginalis, Candida albicans or Neisseria gonorrhoeae . The incidence of vaginal candirlosis is increasing as reported by s everal workers (1 , 2, 3) . Candida a lb icans has now replaced Trichomonas vaginalis 35 the commonest cause of genital symptoms in women as reported by these investigator s. Oral contraceptives are blamed for a high incidence of genital Candidiasis and Trichomoniasis (4 , 5). Trichomoniasis is usually transmitted sexua lly and genital Candidiasis can also be sexually transmitted once it has been established in the female sex partner. Thus, it would appear that in addition to the use of the condom to prevent transmission, it might be possible to utilize certain chemical agents as a prophylaxis just as in the control of gonorrhea and syphi l is . 

With this in mind ,we have tested certain commonl y used intravaginal chemical contraceptives to exp l ore their potential fo r topical use in prevention of transmission of venereal disease (6 , 7) as well as in prevention of transmission of I . vaginalis and f . albicans . Many topical intravaginal contraceptives were found to have bactericida l and bacteriostatic effects a gainst Neisserria gonorrhoeae and Treponema pallidum (7). Therefore, this observation was extended to study the antimicrobial effect of the same chemical contraceptives on minor venereal disease microorganisms, such as ~ . albicans and 1 . vaginali s . 

METHODS AND MATERIALS 

Two methods were used to determine t he effect of contraceptive and certain non-contraceptive preparations on the growth of £. albicans and !. vaginalis. These methods were baSically the same as those described pre vious l y (7) . Respective dilutions of various preparations (w/v) were prepared in physiol ogical saline solution to ge t 50,20 ,10, or 1% concentrations and tested for their antimicrobial effect. 

Candida albicans culture: 

£ . a l bicans culture was obtained through the courtesy of Dr . 0 . 5. Kellog fram the Cente r for Disease Control, Atlanta , Geo r gia. It was subcultured on Sabouraud Ma lt ose agar s lant and ,for the experiments,a 48 -hourold culture grown on Sabouraud agar plate at 370 C was used . The culture suspension for the inocul um was prepared by washing the colonies in physiological sa l ine solution and standardized by reading percent transmission (42 + 3%) as determined by Co l orimeter , B&L spectronic "20" at 620 m,..u. The total number of microorganisms was also determined by the standard plate dilution method . 

(a) Time exposure method 

To I ml of various d i lutions of test samples of th~ prepa6ation under study , 0. 1 ml of yeast culture suspension containing 10 to 10 or ganisms was added and mixed. After interval s of 1, 5 , an~ 10 minutes, the mixture 
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was inocul ated on Sahouraud Ma l tose agar plates using a 3mm loop. The plates 
were incubated at 37°C and read after 48 hours. The concentration of test 
materia l which completely inhibited the visib l e growth of C. albicans follow
ing a period of exposure, is taken as the effective concentration for t h is 
exposure interval . 

(b) Plate dilution method 

In the second method,l ml of each dilution of the test sample was added 
to 9 ml of melted Sabouraud Maltose a gar at SODe, mixed and poured into 60 
x 15 rom diameter petri dishes . After the plates were dry, they were inocu
lated by streaking with 8 3 mm wire l oop from culture suspension containing 
105 to 106 colony forming units (CFU) per 0.1 mI . The plates were incubated 
at 37°C and read after 48 hours . The lowest concentration of test materia l 
complete l y inhibiting the visible ~. albicans g rowth was considered as the 
end po i nt . 

Trichomonas vaginalis cul ture: 

.! . vaginalis (Atcc #30001) culture was grown at 37°C in Simplified 
Trypticase Serum (STS) base medium (B . B. L.) with 5% horse serum . The 2- day
ol d cultur e was used for these experiments. The culture was considered 
satis factory if more than 5 Trichomonads we re found per fie ld,on an average, 
when a wet smear from the cul ture was examined under a microscope using lOx 
objective (low dry) and five different fields . 

(a) Time exposur e method 

To 1.5 ml of the appropriately di l uted sampl e of the agent to be test
ed, an equal volume of .!. vaginalis cu lture was added and mixed . After S -
and 10_minute interval s,O.S ml aliquots vere taken from the mixture and in
oculated in two separate tubes containing 10 ml of STS base medium with 5% 
Horse Serum . The tubes were incubated at 370 C and read after 2 days. 

(b) Tube di l ution method 

The various dilutions of contraceptive and non- contraceptive prepara
tions were made in physiological sa l ine solution . 1.0 ml of a desired 
dilution of the test material was added to 9.0 ml of STS base medium with 
5% Horse Serum . After proper mixing, each tube was inoculated with 0 . 5 ml 
of a ~-day- o ld ! . vagina l is cul ture . The inocul ated tubes were incubated 
at 37 6 and read after 2 days . 

RESULTS 

Effec t on growth of ~ . a l bicans: 

Forty- one preparations consisting of twenty- one contraceptives and 
twenty non- contraceptives were tested for their effect on inhibition of 
growth of ~ . albicans and !. vaginalis . The resu l ts in Table I show the 
effect of c ontraceptives on the growth of f . albicans . By the time expo
sure method,two preparations (Nos . I , 16) at 10%, two (Nos . 4 , 15) at 20% 
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No. Contraceptives 

Table I 

Highest Di l ution of Contraceptives Required to Inhibit 
the Grow t h of C. a l bica ns by Two }tethods B 

Time E~osure Method Plate Dilution l-lethod 

~ 
Cone pH on Growth after exposure 

% Dilution 1 min 5 min 10 
Conc pH in b Growth on plate 

::0 
;.. 
n 
trl 

~ 

~ 
><: 
.... 
'" ~ 
-< o 
r 
on 

~ 
on 

% medium I II 
1 Cer tane Va g inal Jelly 10 4 . 6 1 1 - - - I 6.4 - -2 Conceptrol 50 4.5 + + + 50 5 . 4 + + , 3 Contra Creme 50 6.9 + + + 50 5 . 4 + + I 4 Contra Foam 20 7. 4 + - - 10 6 .1 - -I ~ Cooper Creme 50 6.5 + + + 50 6 .1 + + De l fen Cr eam 50 5 .1 + + + 50 4. 9 + + I 7 De l fen Foam 50 4 . 9 + + + 50 I 4 . 7 + + I 8 Emko Concentrate 50 7. 4 , + + + 50 + + 

, 
I 6 . 0 

, 

11: 

Emko Concentrate + , 
I Spermicide 50 8 + + + , 50 I 6 . 2 + + Emko Foam 50 7.1 + + + 50 6. 1 + + ;J 1 Finesse 50 5 . 8 + + + 50 ! 6.0 + + fl2 Immolin Vaginal 50 4 . 9 + + + 50 5.8 + + 

1

13 
Cream- Je l 

1 10 I Koromex A Vagina l 50 5.3 

I 
+ - - 1 5.7 - -Jelly 

I 14 LSnesta Gel 50 5.5 + + - 50 I 5.5 - -' 15 Lor ophyn Suppositories 20 5 . 7 I + - - 1 I 6 . 1 - -116 i Lorophyn Jelly 10 8 . 5 i + - - 1 1 5 . 6 - -i17 Milex Cresent Jelly 50 5.5 ! + + + ! 50 ! 5 . 9 + + i1S 

I 
Ortha Creme 50 7.0 ! + + 

16 . 4 + + j19 Ortho- Gynol Jelly 50 4.4 ! + + + 50 I 5 . 3 1+ + .20 Preceptin Ge l 4 . 6 + + + 50 ; 5.3 , + + 21 
+ fO 

U~ Ramses Ifaainsl Jell:t: 6 . 7 + + + 50 ' 5 . 7 i+ + + grcwth 
a) Culture suspension for t hese experiments contains 10~ _ I OU CFU/O . l mI. The 

inocul ated Se bouraud Agar pl ates were incubated at 37°C and read after 48 hours. 
no growth 

b) pH of the medium a fter adding above contraceptive at different concentra tions. 
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Table II 

Highest Dilution of Non - contraceptives and Other Antiseptic Preparations 
Required to Inhibit the Growth of f. a l bicans by Two Methods 9 

onContraceptives Time Exposure Method Plate Di l ution Me thod 
Cone pH on Growth after exposure Cone pH in Growth on pl ate 

7. Dilution 1 min 5 min 10 mi 7. meditnnb I II 

Betadine Vaginal Ge l 0.1 4.5 - - - 50 5 . 6 I , - -
Candeptin Vaginal I 

Tablets 
1

10 7.5 - - - 1 6.7 - -
Demurec • 10 3.8 - - - 1 5.7 - -
Emko Concentrate i 
(no active ingredient) ! 50 7.3 + + + 50 i 6.3 + + 
Feminique C c 1 50 2.6 + - - 10 5.2 - -

8 . 4 10 
, 

6.1 Iso- Sol Argyrol 1 20 - - - I - -
Korome x A Base only ( 50 5.5 + + + 

I 
50 i 5.3 + + 

I 20 Nee-Silval 6 . 9 - - - 50 i 6.0 + -
1 10 Norfonn 4.4 + + - I 10 i 5 . 7 - -, 

Penigin ; 50 5.1 + + + I 50 i 4.8 + + 
150 Penigin C 5.0 + + + 

I 
50 I 4.8 - -

Progonasyl 
150 

7. 7 + + + 50 \ 7. 6 + + I 
Propian Ge l 50 6.6 + + + 50 • 6.0 I I - -
Silver Protein 110 9.6 + - - 1 6.3 - -
Sporostacin Vaginal I I f , I Cream ! 50 3.0 + + + I 10 ! 5 . 9 - -
Trib Vaginal Cream ! 50 5.3 50 5.7 I: + + + , + 
Trimo San Vagina l I , j 

: 20 
. • 

Jelly , 4.6 + - - 10 I 6.0 -
Vabal DBase ;50 4 . 8 + + + 50 5.7 

I~ 
+ 

Vabal D Cream 110 5 . 8 - - - 1 6 . 5 -
V~~isec Liouid Douchec Iso 9.2 1 + + + 20 5 . 9 -

+ g rowth a) Culture suspension for these experiments contains 105 - 106 CPu/ O.l mI. The 
inoculated Sabouraud Agar plates were incubated at 37°C and read after 48 hours. no growth 

b) pH of the medium after adding the non- contraceptive at different concentrations. 
c) Dilutions of liquid test samp l es prepared (V/V) in physiological saline solution. 
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Tab l e I I I 

Ef fect of pH on Viabi lity of f . albi cans in Phys i ol og ical Saline Solution 

Expe r iment I Experiment II 

Growth Afte r Exgosure 
(Minu t es ) pH 

Growth After Exgosure 
(Minutes ) 

1 5 10 5 10 

+ + + 2.20 + + 
+ + + 3. 40 + + 
+ + + 

, 
3 . 70 + + 

+ + + 5 . 60 + + 
+ + + 7. 00 + + 
+ + + I 9 . 70 + + 
+ + + I , 
+ + + I 

a) Cul ture suspension for these experiments conta ins l OS - 106 CFU/O .l mI. The inocul ated Sabouraud Agar pla t es we r e incubated a t 37° C and read af t er 48 hour s . 
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and another two (Nos . 13 , 14) at 50% concentration were found effective in 

inhibiting the growth of C. a l bicans . All exposure times ,including one min

ute,were detrimental for t he growth of f . albicans wi t h one preparation 

(No. 1). At 20% concentration , Nos . 4 and 15 were not effective at 1 

minute but inhibited the growth wh en or ganisms were exposed for 5 and 10 

minutes . The s ame 6 contraceptives out of 21 were e ffec tive when tested by 

the p l ate dilution technique; however , their effective concentrations were 

l ower . Preparation Nos . I, 15 , and 16 we r e effective at 1% concentrations , 

Nos. 4 and 13 at 10%, and No . 14 at 50%. 

The resu l ts wi th non-cont raceptive preparations are shown in Table 11 . 

Out of 20 preparat i ons tested 10 were effective in inh ibiting t he g r owth of 

C. a l bicans by the time expos~re method. Preparation No.1 was effective 

at 0 .1%. Preparat ion Nos . 2 , 3 , 9 , 14, and 19 were effective at 10% con

centration and prepa ration Nos . 6 , 8 , and 17 at 20% concentration. 

By p l ate dilution,14 prepa rations ou t of 20 inhibited the growth of 

C. albicans . All preparations which were effective ty the time exposure me t h od 

~ere a lso effect ive by the plate dilut ion method . Effective concentrations 

were a l ways l ow in the plate dilution method with the exception of two 

preparations (Nos. I and 8) in which effective concentration by the time 

exposure method was low as compared to the plate di lut ion method . Th e 

effect of exposure of f . albicans to different p H ranges as encountered 

with contraceptive and non - cont raceptive prepara tions was a l so studied . 

The result s of two d ifferent experiments are shown in Table Ill . The growth 

of C. albicans was not inhibited by e xposure up to 10 minu tes in either 

acid or alkaline p H from 2 . 2 to 10. 

Ef fe ct on growth of T . vaginalis: 

Al l contrac eptive preparations when t ested by the time exposure or tube 

d i l ution technique were effec tive in inhibiting the growth of ! . vagina l is 

as shown in Tab l e IV . In the time exposure me t hod,mos t of t he preparations 

were found effective at 1% concentra tion . By the tube dilution,method 19 

preparations were effective a t 10% concentrat ion and the minimum inhibiting 

concentration (HIC) was higher for most of the preparations a s compar ed to 

their MIC by the time exposure meth od . 

The resu l ts with non - contraceptive preparations are s hown in Table V. 

Again,all test prepa rations, except for two (Nos . 7 and 13) , effective l y 

inhibited the g rowth of ! . vaginalis by both methods . 

DISCUSSION 

Vagin itis i s a common gynecol ogical prob l em in which pathological con 

d itions due to! . vagina lis or f . albicans occur with much greater f requency 

than that caused by other etiologic agents . The socio- economic and medical 

importance of t his disease is sometimes underestimated . In recent years . 

sever al investigator s have reported on the preva lence of Candi da among ante 

natal patients (3) and wha t t he risks a re of infecting the fetus f r om the 

maternal genita l t rac t (8 , 9). A change in recent year s in the ratio of 

patients wi th trichomonal vagin itis and vaginal candidosis and ana l ysiS of 
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Tab le I V 

Highest Dilution of Contraceptives Required to Inhibit 
the Growth of !. vaginalis by Two Methods B 

Contraceptive Time Exposure Method Tube Di luti on Method 
Cone No . Live/Total Cone 

7. 5 min 10 min % No . Live/Total 

Certane Vaginal Jel l y 10 NGb NG 50 2/4 
Conceptrol 1 0/1 0/2 10 NG 
Contra Creme 1 NG NG 10 NG 
Contra Foam 1 NG NG 20 NG 
Cooper Creme 1 'NG NG 10 NG 
Delfen Cream 1 NG NG 100 NG 
Delfen Foam 1 NG NG 10 NG 
Emko Concentrate 10 NG 
Emko Concentrate + Spermicide 10 0/3 NG 100 NG 
Emko Foam 1 NG NG 10 NG 
Finesse 1 0/2 NG 10 NG 
Immelin Vaginal Cream- Je l 1 NG NG 10 NG 
Koromex A Va ginal Je l l y 10 NG NG 10 NG 
Lanests Gel 1 NG NG 10 NG 
Lorophyn Suppositories 20 NG NG 10 NG 
Lorophyn Jelly 1 1/ 1 NG 10 3/5 
Milex Cresent Jel l y 1 NG NG 10 NG 
Or tho Creme 1 NG NG 10 NG 
Ortho-Gynol Jelly 1 NG NG 10 NG 
Precept in Gel 1 NG NG 10 NG 
Ramses Vaginal Je lly 1 NG NG 10 NG 
Control (mean average) 13/16 12/15 7/ 10 

I 
I 

i 

a) Growth in STS medium (B.B,L.)- with 5% Horse Serum . Mean count from 10 fields of duplicate tubes . 
b) NG indicates no growth when examined under microscope using low dry (lOX) objective. 
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Tabl e V 

Highest Di l ution of Non-contraceptives and Ot her An tiseptic Prepara tions 

Re 9ui red to Inhibit the Growth of I . v8ginal is by Two Methods 8 

Non - contra cept ives Time -ExP-05ure-Method Tube Di l ution Method 

Cone No . Live/Total Conc 

% 5 min 10 mi n ,. No. Live/Total 

Be t adi ne Vaginal Ge l 1 NG
b NG 20 0/1 

Candept in Vaginal Tab l e t s 1 NG NG 1 0/ 1 

Demurec 1 "NG NG 1 NG 

Emko Conce nt ra te 
(no act ive i ngredi e nt) 50 NG NG 10 NG 

Feminique 10 NG NG 10 NG 

Iso- Sol Ar gyr,o l c I 20 0/3 NG 20 NG 

Kor omex A Bas e onl y 

I 
50 2/5 1/ 4 50 5/ 10 

Neo~ Si lvol 1 NG NG 1 NG 

Norfonn 10 NG NG 10 NG 

Peni gin 10 0/2 NG 10 NG 

Penigi n C 10 NG NG 10 NG 

Progonasyl 50 NG NG 10 NG 

Prop ion Ge l 50 1/4 1/3 50 2/3 

Silver Protei n 1 NG NG 10 NG 

Sporostac i n Vaginal Cream 1 NG NG 10 0/1 

Trib Vag i nal Cream 1 NG NG 20 NG 

Trimo San Vaginal Je lly 50 NG NG 10 NG 

Vabal DBa s e 10 NG NG 20 NG 

vabsl D Cr eme 10 NG NG 10 NG 

Vagisec Li quid Douche C 1 NG NG 1 NG 

Control (mean avers 2e) 13 / 16 12/15 7/10 

a) Growth in STS medium (B .B. L. ) wi th 5% Hors e Serum. Mean count f rom- 10 f ields o f duplica t e tubes . 

b) NG indicate s no growth when examined under microscope using l ow dry ( lOX) objective. 

c ) Dilu t i ons o f the liqui d te s t samples prepared (V/V) in physiol ogical s aline solut ion . 
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causative factor s suggests that t he use of oral con traceptive preparations 
i s r e l ated to the epidemiology of t he condition (4 ,10) . In fact some ,gyne
col ogists have r ecomme nded cessation of oral contrace ption during the rapy 
for both trichomonal and moni l ial vaginitis. Such claims have been accept ed 
wide l y; however, more sys t ematic s tudies are needed in th is a r ea , A wel l 
des igned cross - sec tional and prospective study based upon contraceptive 
practic es in diffe rent popu l a t ion groups may provide fu rthe r information on 
the r ole of contraceptive practices in vagina l infections . 

Chemica l cont raceptive preparations fo r vaginal application are used 
and well - acce pted by many groups as effective bi rth contro l agents . Some 
of t he topical cont raceptive s are known to have antimicrobial properties i n 
vitro as sh own in ou r recent studies (6 , 7) . The r efore , i t was dec ided to
test chemical contraceptives and other preparat i ons for their effect on the 
g rowth of C. a l bicans . The MIC of various preparations required to inhibit 
the gr owth-of f . a lb icans as reported here are r e lative va lues and should 
not be considered as the ab solute effective value of these c ont r aceptive s . 
However , unde r these experimental conditions , the results are r epea t ab l e and 
t he MIC of various products can be compared . The inhibiting effec t on th e 
growth o f C. albicans was due t o ac t ive ing r edi ents of the test sample since 
pH alone i-;:; a ra nge of 2. 2 to 10 did not inhibit t he growth o f f . a l bicans . 

Two types of tests we r e used which reflect bactericidal and bacterio
static propert i es of t hese products . The prepara tions which were effec tive 
by the t i me exposure t ech nique were also effective by t he plate dilut ion 
me thod . The diffe rence in MIC values by these two types o f tes t s are prob
ably due to various fa c tors , such as solubili ty, compatibi lity, s tability 
and other relationships between t he t es t sample s and t he medium . 

The protozoan para s i t e ,T . vaginalis,i s a ve ry de licate microor gani sm 
and requires very spec ial co-;:;ditions for growth . Nutri tional r equirement s 
and diagnost ic procedures for Trichomonas vagina l is ,as r eported and 
r ecommended by several inves tigators (1I,12) ,were used in this study . As 
seen from these resul ts , most of the contraceptive and non - contraceptive 
preparat i ons have a det rimental e ffect on ! . vaginal i s in vit r o . However , 
it is implaus i b l e to ext rapolat e f r om in vitro to in vivo effects , especia l
ly in an uncontrolled clinica l Situat ion , wi thou t ~pporting experiments 
with these compounds in a simu l ated vagina l milieu . The pH , e l ect rolytes , 
mucous and ot he r flora of the vagina l secretions may a ll be expected to have 
effects upon the interaction of t hese compounds and the microorganisms of 
interest . Therefore, further studies in this a rea should be done to 
e lucidate these pOint s . 

Before the advent o f sys temic chemotherapy agains t ! . vagina li s and £. 
a l bicans , it is a matt e r of clinical record that vaginal infections by these 
t wo organi sms were ve ry di f ficult to eradicate in many females - by t he use 
of topica l trichomonicides and fungicides a lone . It is the r e fore extreme l y 
doubtful whether any topical chemical compound used primarily for it s contra
ceptive effect , and employed sporad i cal l y by th e fema l e according solel y to 
her contrac eptive requireme nts , would be curative of es tablished vagina l in
fec tions by! . vagina l i s or £. albicans . However , if the initial source of 
these infections to the female is some time s the ma l e sexua l partner, ca rrying 
t he o r ga nism usually a symptomatically i n the genito- urinary tract, an intra-
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vagina l chemical compound inimical to these two microorganisms may we ll 

'significant l y r educ e t he fema l e ' s risk of contracti ng e it he r infection by 

sexua l intercourse . 

The findings r epo r ted he r e a nd a previous l y r e port e d study on the 

effect of chemical vaginal contraceptive s on ! . pallidum and ~ . gonorrhoeae 

(7) s uggest tha t the use of ce rtain of t hese prepara tions might have va lue 

in prevention of sexual transmission of ~ . a l bicans and ! . vaginali s . Any 

preparation that would s imultaneous l y provide prevention of conception and 

protection again st a broad spectrum of genital infections would be a most 

useful adjunct to public health programs t o control vene r ea l diseases and 

other genital infections transmi tted by sexual i nte rcourse . 
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