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Abstract

Background: The lack of lactobacilli in the vagina of postmeno-
pausal women due to estrogen deficiency plays an important role in the
development of bacteriuria. In the last few years the use of lactobacilli
for the prevention of genitourinary infections has been explored using
different probiotic strains.

Objectives: To evaluate the vaginal colonization by Lactobacillus
rhamnosus GG in postmenopausal healthy women following oral
administration of the bacteria in a yogurt base for 1 month, as a first
step in evaluating the potential probiotic role of LGG in the prevention
of recurrent urinary tract infections.

Methods: One or two doses per day of yogurt containing 109

colony-forming units of LGG were administered orally to 42 post-
menopausal healthy women for 1 month. Vaginal and rectal swabs
were cultured at the beginning and end of the study.

Results: At the end of the study the vaginas of only four women
(9.5%) were colonized with LGG, at a very low number of bacteria,
despite the fact that the gastrointestinal tracts of 33 women (78.6%)
were colonized. There were no significant differences between one or
two doses daily.

Conclusions: LGG should not be considered as a probiotic agent
in urinary infections since it does not attach well to the vaginal
epithelium.
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Urinary tract infection remains one of the most common bacterial

infections in women. In postmenopausal women, the incidence of

bacteriuria is 10±20% [1,2]. Among other causes, the lack of

lactobacilli in the vagina of postmenopausal women due to

estrogen deficiency plays an important role in the development of

bacteriuria. Exogenous estrogen replacement, administered orally

or vaginally, stimulates the proliferation of lactobacilli in the

vaginal epithelium, reduces pH, and prevents the colonization of

Enterobacteriaceae, eventually decreasing the incidence of urinary

tract infection [3].

Studies have shown potential therapeutic benefits from the use

of probiotics for the treatment and prevention of infection,

especially gastroenteritis [4±6]. In recent years the use of

lactobacilli for the prevention of genitourinary infections has been

explored using different probiotic bacteria [7±9]. However, despite

an impressive list of healthy effects attributed to probiotic agents,

scientific methods for the selection and evaluation of bacterial

strains having a potential probiotic effect in the prevention of UTI

are limited.

Lactobacillus rhamnosus GG is the probiotic agent used by one of

the major dairy product brands marketed in Israel. As a first step in

the evaluation of this strain for the prevention of recurrent urinary

tract infection in the postmenopausal woman, the present study

evaluated the vaginal colonization by LGG when it was orally

administered in a yogurt base.

Materials and Methods

This pilot study was conducted from July to September 2002.

Postmenopausal healthy women who were not on hormonal

replacement therapy were invited to participate. After signing a

written informed consent, the enrolled women were randomly

divided into two groups. Women in Group A received 100 ml of

yogurt containing 109 colony-forming units of Lactobacillus rhamno-

sus GG (Valio, Finland; and Tnuva, Israel) once daily for 1 month.

Women in Group B received the same product and for the same

period, but on a twice daily basis (i.e., 200 ml per day).

Two swabs, one rectal and one vaginal, were taken at two

different visits: immediately before the first yogurt intake on visit 1,

and within the last 2 days of the 1 month period on visit 2. The

swabs were immediately sent to the microbiology laboratory for

culturing, where they were plated on Rogosa Agar (Hy Laboratories,

Rehovot, Israel) and streaked using a bacteriologic loop in a three-

quadrant pattern. Following 72 hours incubation at 37oC in a 5%

CO2 enriched atmosphere, cultures were first evaluated for

lactobacilli growth according to the morphologic appearance of

colonies and Gram-stain. Suspected isolates were eventually

identified to the species level using API-50 CHL (BioMerieux, Marcy

l'Etoile, France). The phenotypic profile of Lactobacillus rhamnosus

GG in this commercial kit was supplied by Valio (Finland) and

corroborated in our facility using lactobacilli isolated directly fromLGG = Lactobacillus rhamnosus GG
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the yogurt ingested by the study

participants. The quantification of

lactobacilli growth was interpreted

according to the following criteria:

. Grade 1: Poor growth, colonies

only in the first streaked quad-

rant

. Grade 2: Moderate growth, col-
onies in the second streaked quadrant

. Grade 3: Exuberant growth, colonies in the third streaked

quadrant.

Results

Altogether, 46 postmenopausal women were enrolled and 42

completed the study, 21 in each group. Four women (two in each

group) were discharged because of violation of protocol. The mean

age was similar in both groups: 63.1 + 8.3 years (range 49±75) in

group A, and 62.0 + 9.2 (range 49±79) in group B. No LGG growth

was observed in any rectal or vaginal swab taken at visit 1. In other

words, all women were free of LGG at the beginning of the study.

Table 1 presents the growth of LGG in rectal and vaginal swabs

taken at visit 2. As shown in the table, women in both groups were

similarly colonized by LGG in the rectum (81.0% in group A and

76.2% in group B) at the end of the study. The differences observed

between the groups in terms of colony counts were randomly

distributed, with no preference for any group. Vaginal colonization

at the end of the study was observed in three women of group A and

only one woman of group B. Colonization occurred in very low

numbers (Grade 1) in three of these four women, and only one was

colonized in grade 3.

Discussion

It is noteworthy that different species of lactobacilli have different

probiotic effects and that the results obtained with one strain

cannot be assumed for other strains [10]. It is expected that

lactobacilli that are able to colonize the vaginal and urethral

mucosa, which inhibit pathogen binding and subsequent growth,

and are at the same time resistant to spermicidal killing, will show

potential efficacy as probiotic factors for the prevention of urinary

tract infection [11].

In a previous study performed in our institution, Shalev et al.

[12] demonstrated the lower frequency of candidal vaginitis and/or

bacterial vaginosis events in women following ingestion of yoghurt

containing Lactobacillus acidophilus, compared to women who

received pasteurized yoghurt without viable lactobacilli.

Lactobacilli that showed efficacy in reducing the frequency of

bacteriuria events proved to be hydrogen peroxidase producers and

harbored 29 kDa biosurfactant protein. The latter binds lactobacilli

to collagen on vaginal epithelial cells and inhibits significant

pathogen numbers from binding to surfaces [13]. LGG, the strain

tested in the present study, produces hydrogen peroxidase but lacks

the 29 kDa biosurfactant protein.

Osset and colleagues [14] studied the mechanisms whereby 15

strains of Lactobacillus block the adherence of uropathogens to

vaginal epithelial cells and inhibit their growth. Among others,

Lactobacillus crispatus showed the greatest capacity to block

uropathogen adherence [14]. The authors concluded that consider-

able variation exists among Lactobacillus strains regarding their

adherence to uroepithelium, blockage of uropathogen attachment,

and inhibition of uropathogen growth.

In our study, LGG did not colonize the vagina as the result of oral

consumption of up to 2x109 CFU/day. Although the gastrointestinal

tract of 33 women (78.6%) was colonized at the end of the study, the

vaginal mucosa was colonized only in 4 women (9.5%), 3 of them

with a very low bacterial load. Since attachment to the vaginal

epithelium is one of the first and most important requisites to be

met by a potential probiotic agent, it can be concluded that the

possible role of LGG in the reduction of recurrent urinary tract

infection in postmenopausal women is minimal if not impossible.

Other strains exerting a potentially probiotic effect on the

genitourinary tract have recently been explored. Gardiner et al.

[15] researched lactobacilli, focusing in L. rhamnosus Gr-1 and L.

fermentum, with very promising results in terms of vaginal

colonization.

In this era of increasing bacterial resistance to antimicrobial

agents, the development of alternative approaches is of major

importance. Since infection site-oriented probiotic therapy is one of

the most encouraging therapeutic alternatives for the treatment of

infections in the post-antibiotic era, it is essential that the search

be continued for the most appropriate probiotic strains to be used

in prevention and treatment of urinary tract infection.
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Capsu le

A dieters' dream

Eat what you want and never gain weight. But shedding pounds

is an unwanted health issue for those who have cachexia ±

uncontrollable weight loss unaffected by eating. Cachexia adds

significantly to the morbidity of cancer and chronic infectious

diseases such as AIDS. The condition also compromises the

health of the elderly who lose muscle mass by the same process.

Two papers recently reviewed by the Faculty of 1000 have added

to our understanding of cachexia by approaching the subject

from entirely different angles. Many cachexia researchers focus

on the preferential loss of muscle mass, which is cachexia's

hallmark. But the authors of the first paper concentrated on

changes in energy metabolism that accompany the condition. In

fact, energy imbalance lies at the very heart of the process, says

senior author Bruce Spiegelman, professor of cell biology at

Dana-Farber Cancer Center in Boston. In Spiegelman's view,

cachexia is widely misunderstood. The key finding that propelled

Spiegelman's work was his group's discovery of a master regulator

of oxidative metabolism, the transcriptional activator PPARy, and

the co-activator PGC1. PGC-1 has pleiotropic effects on respira-

tion in response to various physiologic signals that mediate

energetic processes such as thermogenesis or gluconeogenesis.

Spiegelman has linked this regulatory pathway to the cytokine

TNF, which was shown more than 20 years ago to induce cachexia

in experimental models. This observation tied certain diseases to

cachexia, but it has provided no insight into the mechanism. With

the discovery of PGC-1, Spiegelman reasoned that such a

regulator might provide the kind of inroad into energy

metabolism that a cytokine, bent on wreaking havoc with an

organism's energy balance, could use.

The second paper, from Se-Jin Lee's group at Johns Hopkins

University, adds another element to the process ± the circulating

hormone myostatin, a member of the TGF superfamily. Myosta-

tin's effects on skeletal muscle growth are well known; myostatin

knockout mice have dramatically greater muscle mass, and the

so-called double-muscled cattle (known to cattle breeders for

more than 200 years) have myostatin mutations. Lee and co-

workers show that chronic exposure of mice to myostatin induces

rapid cachexia and reduces the diameter of muscle fibers. This

effect had not been observed before, partly because several

serum factors bind myostatin, inhibiting its activity in vivo. Lee

circumvented this by injecting myostatin-producing CHO (Chi-

nese hamster ovary) cells into murine skeletal muscle. Within a

few weeks, these mice had lost 33% of their total body weight on

average, which the researchers showed was due mainly to

reduced fiber diameter. Myostatin overexpression also induced

the expression of genes involved in cell-cycle inhibition and

apoptosis, suggesting that myostatin affects muscle cell survival

and regulates fiber size as well. Lee says no data exist on humans

yet because the assays for myostatin cannot be detected in

human serum with the currently available tools.
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V. Molina

He that lives upon hope will die fasting

Benjamin Franklin (1706-90), American diplomat, scientist and author. His experiments with static electricity,

especially the famous episode in which he flew a kite during a thunderstorm (and was lucky not to be killed),

established the lightning conductor.
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