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C olonization ability o f  4 Lactobacilli strains was tested on a ra t model. Am ong 
the investigated strains, Lactobacillus gasseri TL  093c is considered to  be the 
best colonizer o f  ra t vagina. This strain  was still isolated after 25 days posterior 
to instillation. In troduced  Lactobacilli decreased quan tity  o f  indigenous gram  —  
negative rods and gram -positive cocci.
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Lactobacilli are the dom inant bacterial species o f the healthy hum an vagina and are 
routinely found as norm al flora organism s in a wide variety o f anim als, for example 
m onkeys and rodents [2] . M any studies have shown a correlation between loss or 
disruption o f norm al genital m icroflora, in particu lar Lactobacillus species, and an 
increased incidence o f genital and  bladder infections [4]. These observations have led to 
scientific investigations o f the strains and properties o f  Lactobacilli which might be 
responsible for m aintenance o f  non —  infectious vaginal ecology [7] . It has been 
suggested that such properties m ay include adhesive and com petitive interference abil­
ities, p roduction  o f bacteriocin —  like substances which inhibit the grow th o f patho­
gens, hydrogen peroxide production, and a capacity to  coaggregate with o ther urogeni­
tal bacteria to form a balanced integrated m icrobial com m unity [1, 6]. D ue to the 
functional role o f endogenous vaginal flora, it is im portan t to  gain a better understand­
ing o f  the com position and regulation o f this system [3].

Thus, the present study was undertaken to  (i) colonize epithelium o f the rat vagina by 
Lactobacilli, (ii) observe relationship between instilled Lactobacilli and rat m icrobiota.

Materials and Methods

Determination o f  indigenous flora  o f  the albino rat vagina. Vaginal samples have 
been taken from  4 rats three times using sterile swabs, three days ap art each sampling. 
The samples were streaked on blood agar and M RS agar plates and were incubated at 
the appropriate  conditions, and the m icroorganism s present on different days in the 
vagina were evaluated. The m ost dom inant m icroorganism s present were noted. Lacto­
bacilli were identified to the genus level by colonial and  cellular m orphology and 
catalase reaction [8].

Lactobacilli preparation and intravaginal instillation. F our different strains o f  Lacto­
bacillus : Lactobacillus jensenii L ai (isolated from  probiotic yogurt), Lactobacillus 
delbrueckii subsp. lactis TL  059a, Lactobacillus sp. U L 009b, and Lactobacillus gasseri
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TL 093c (all isolated from  hum an vagina) have been grown in M RS b ro th  for 24 hours 
at 37° C, harvested and resuspended in phosphate —  buffered saline (PBS, pH  7.1) and 
then 200 jil suspension (108 cells) was injected intravaginally. On 4-th, 5-th, 7-th, 8-th, 
13-th, 16-th, and 25-th day vaginal samples have been taken using c o tto n —  tipped 
swabs. The swabs were placed into 1 ml o f PBS and inoculated on M RS agar and blood 
agar. R at general m icrobiota and lactic acid m icrobiota have been studied after L acto­
bacilli instillation.

Estimate o f  colonization ability o f  instilled Lactobacilli on the vaginal mucosa o f  
experimental rats. Vaginal specimens were obtained prior to  the com m encem ent o f the 
study and subsequent to Lactobacilli instillation. To screen the duration  o f Lactobacil­
li stay in the ra t vagina, whole cell protein extracts were obtained from  all strains o f 
Lactobacilli isolated from  rats after instillation. C om parative analysis o f the cell p ro ­
tein extracts was provided by m eans o f sodium  dodecyl sulphate polyacrilam ide gel 
electrophoresis o f  proteins (SDS— PA G E), m ethod by Laemm li [5].

Results and Discussion
Pretreated ra t vaginal m icrobiota contained m ostly gram -negative oxidase positive 

rods (56— 85%), gram -positive rods (7— 22%), staphylococci (2— 24%), and strep to ­
cocci (7— 20%), as presented in Table 1. It is evident from  these da ta  that after Lacto­
bacilli instillation, the quantity  o f gram -negative rods significantly decreased: 2 times 
for rat No. 4, 10 times for ra t No. 2, and even disappeared for rats Nos. 1 and 3. Such 
effect probably m ay be caused by antim icrobial activity o f  the instilled strain  o f L acto­
bacilli. The in troduced Lactobacilli were also effective tow ards gram -positive cocci and 
caused 2— 9 time decrease o f the latter, and for ra t N o. 3 at the end o f the observed 
term the m entioned organism s were not isolated at all.

T a b le  1

Comparison of the rat dominant microbiota before and after instillation of Lactobacilli

Source of isolation

Correlation to total bacterial quantity, %

Gram-positive
rods

Gram-positive
coccobacilli

Gram-positive
cocci

Gram-negative
rods

Rat No. 1 Before instillation 47 13 17 23

Rat No. 1 A fter instillation 
L.gasseri TL093c

84 12 4 0

Rat No. 2 Before instillation 45 2 29 22

Rat No. 2 A fter instillation 
Ljensenii La 1

80 13 5 2

Rat No. 3 Before instillation 28 7 29 34

Rat No. 3 A fter instillation 
L. sp. UL009b

55 45 0 0

Rat No. 4 Before instillation 26 12 40 21

Rat No. 4 A fter instillation 
L.delbrueckii subsp. lactis 
TL059a

53 25 11 11
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A long with the decrease o f opportunistic  m icrobiota in vaginal samples we have 
been constantly  observing an increase o f norm al flora representatives. The index of 
gram -positive rods grew twice for all rats .

In this investigation Lactobacillus was not found to  be the dom inant bacterial genus 
o f the albino rat vagina. Indigenous Lactobacilli have been isolated from rats Nos. 1 and 4. 
Lactic acid m icrobiota o f  rats Nos. 2 and 3 are represented only by coccobacilli. To ex­
clude the possibility o f antim icrobial activity o f indigenous ra t Lactobacilli against the 
introduced Lactobacilli, a bacteriocin assay has been perfom ed. D uring this experiment 
no antagonistic activity o f indigenous strains against the introduced strains was found.

To assess w hether the introduced Lactobacilli adhered on the ra t m ucosal epitheli­
um, and to determ ine how long they are m aintained in the vagina, SD S-PA G E test was 
perfomed. One-dim ensional SDS— PA G E o f the whole cell protein extracts o f  75 strains 
Lactobacillus isolated from  4 rats after Lactobacilli adm inistration devided the rat iso­
lates into 3 clearly defined groups corresponding to the band  sets: first group consists of 
Lactobacilli strains which have high level hom ology w ith indigenous Lactobacilli, sec­
ond —  with introduced Lactobacilli and third —  with Lactobacilli which were probably 
obtained from  o ther rats as a result o f horisontal transfer o f  m icroorganism s between 
rats. The data  obtained during PA G E analisis affirmed that strains Lactobacillus gasseri 
TL 093c, Lactobacillus jensenii La 1, Lactobacillus sp. U L  009b, retained in the rat vagina 
after Lactobacilli introduction for more than 25,16 and 7 days correspondingly (Table 2).

T a b le  2
Duration of the instilled Lactobacilli stay in the rat vagina

Instilled organism Number o f days after instillatin
L. delbrueckii subsp. lactis TL 059a 0
Lactobacillus jensenii La 1 16
Lactobacullus sp. U L  009b 7
Lactobacillus gasseri T L  093c 25

According to PA G E  test, in troduction o f Lactobacillus delbrueckii subsp. lactis TL 
059a was no t successful.

The da ta  presented in this study clearly support the view that Lactobacilli can be 
efficiently used for colonization o f female reproductive tract. The ra t model was estab­
lished for investigation o f this ability. W ith the help o f this m odel it has been demon­
strated  that Lactobacilli could be introduced into the ecosystem were they could stably 
m aintain population and eliminate a bacterial infection. A m ong the investigated strains, 
Lactobacillus gasseri TL  093c is considered to  be the best colonizer o f  the ra t vagina. 
This strain  was still isolated after 25 days posterior to  instillation. The results of this 
study indicate, tha t hum an original vaginal Lactobacilli and dairy Lactobacilli have an 
ability to colonize the ra t vagina.

References
1. Eschenbach D. A., Davick P. R., Williams B. L. Prevalence of hydrogen peroxide producing Lactobacillus 

species in normal women and women with bacterial vaginosis // J. Clin. Microbiol. — 1988 — 34 — 
P. 974—978.

106



Colonization of the rat vagina by Lactobacilli

2. Herthelius М ., Gorbach S. L., Mollby R., Nord С. E., Pettersson L., Winberg J. Elimination of vaginal 
colonization with Escherichia coli by administration of indigenous flora // Infect. Immun. — 1989. — 
5 7 . _  P. 2447—2451.

3. Hillier S. L., Krohn M. A., Rabe L. K., Klebanoff S. J., Eschenbach D. A. The normal vaginal flora, 
H20 2— producing lactobacilli, and bacterial vaginosis in pregnant women // Clin. Infect. Diseases. — 
1 9 9 3 . _  у . 16, № 4. — P. 273—281.

4. Hooton Т. М., Fihn S. D., Johnson C., Roberts P. L., Stamm W. E. Assosiation between bacterial vagi­
nosis and acute cystitis in women using diaphragms // Arch. Int. Med. — 1989. — 149. — P. 1932— 1936.

5. Laemmli U. K. Clevage of structural proteins during the assembly of the head of bacteriophage T 4 
//N ature. — 1970. — 227. — P. 680—685.

6 . McGroarty J. A., Reid G. Detection of a Lactobacillus substance which inhibits Escherichia coli /I Can. 
J. Microbiol. —  1988. — 34. — P. 974—978

7. Reid G., McGroarty J. A., Tomeczek L., Bruce A. W. Identification and plasmid profiles of Lactobacillus 
species from the vagina of 100 healthy women // Immunology and Med. Microbiol. — 1996. — 15. — 
P. 23—26.

8 . Rogosa М ., Sharpe M. F. Species differentiation of human vaginal lactobacilli // J. Gen. Microbiol. — 
I960. — 23. — P. 197—201.

К О Л О Н ІЗ А Ц ІЯ  В А Г ІН И  Щ У Р ІВ  Л А К Т О Б А Ц И Л А М И

Д онцова Т . А .1, Ш в ец ь  Г . В .1, Іваниця В. О .1, К и ли ч А. О .2
‘ Одеський держ авний університет, кафедра м ікробіології та вірусології, 

вул. Д ворянська, 2, Одеса, 270026, У країна 
2 К араденизький технічний університет, медичний факультет, кафедра м ікробіології 

та клінічної м ікробіології, 61080, Т рабзон, Турція

Резю м е
На моделі щурів показано принципову можливість колонізації вагіни лактобацилам и. 

Встановлено, щ о ці м ікроорганізми успішно приживлю ю ться в репродуктивному тракті 
білих щурів із збереженням своєї життєздатності. Н айбільш  тривалий термін колонізації —  
25 днів —  спостерігався при інстиляції ш таму Lactobacillus gasseri T L  093с. Відмічено, 
що інтродуковані лактобацили впливаю ть на кількість грамнегативних паличок та грам- 
позитивних коків ендогенного походження, суттєво знижую чи ці показники.

К лю чові слова: колонізація, лактобацили, інтравагінальна інстиляція, інгібування.
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Р езю м е
Н а модели крыс показана принципиальная возмож ность колонизации вагины лакто­

бациллами. У становлено, что эти м икроорганизм ы  успешно приживляю тся в репродук­
тивном тракте белых крыс с сохранением своей ж изнеспособности. Н аиболее длительный 
срок колонизации наблю дали при инстилляции ш там м а Lactobacillus gasseri T L  093с. От­
мечено, что интродуцированны е лактобациллы  влияю т на количество грамотрицатель- 
ных палочек и грамполож ительны х кокков эндогенного происхождения, существенно сни­
жая эти показатели.

К лю чевы е слова: колонизация, лактобациллы , интравагинальная инстилляция, ингиби­
рование.
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