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COMPOSITION FOR IMPROVING UROGENITAL HEALTH  

 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority of Taiwan patent application No. 108114789, 

filed on April 26, 2019, the content of which is incorporated herein in its entirety by 

reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a method for health care by using a probiotic 

bacterial strain. Particularly, the present invention relates to a method of improving 

urogenital health by using a novel Lactobacillus johnsonii strain. 

 

2. The Prior Art 

[0003] Previous studies have shown that the rectum, vagina, and bladder in females 

are in close proximity anatomically so that microorganisms in the gut can enter the 

genitourinary tract via bacterial adhesion. This process is considered natural that 

provides the vagina and outer urethra with the microflora required to maintain health 

condition. Under normal circumstances, various Lactobacilli such as Lactobacillus 

crispatus and Lactobacillus jenesenii, colonize the vagina and form the dominant 

populations, which exclude pathogens from the vagina, produce lactic acid and 

maintain a pH value of 3.8 to 4.5 in the vagina to inhibit the propagation of pathogens,               
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and produce antibacterial substances and hydrogen peroxide to kill other 

microorganisms. 

[0004] When the vagina and outer urethra are deficient in normal flora due to various 

reasons, such as estrogen deficiency, antibiotic treatment, and use of spermicide during 

sexual intercourse, the risk of urogenital infection often increases. Moreover, because 

females, compared with males, have shorter urethra and smaller distance between the 

urethra and the anus or the vaginal opening, they have a higher probability suffering 

from urinary tract infection via bacteria invasion from the vaginal opening or anus into 

the urethra. Common urogenital infections include bacterial vaginal infections, fungal 

vaginal infections, and urinary tract infections. The major pathogens for bacterial 

vaginal infections are anaerobic Gram-negative bacilli, such as Gardnerella vaginalis; 

fungal vaginal infections are mainly caused by Candida albicans; and urinary tract 

infections are usually caused by urinary pathogenic Escherichia coli. Although these 

infections can be treated by antibiotics, an increase in drug resistance of pathogens and 

the high recurrence of infections create new problems to be solved. 

[0005] Current methods of preventing urogenital infections include ensuring a clean 

and dry genitourinary area, avoiding the use of irritating hygiene products, adequate 

water intake, and maintenance of immunity by lifestyle management and moderate 

exercise. However, for modern people having heavy school workloads or being busy at 

work, there are difficulties in keeping a regular lifestyle. Therefore, it is of necessity to 

develop novel strategies that help to maintain urogenital health in a convenient manner. 
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SUMMARY OF THE INVENTION 

[0006] Accordingly, the present invention provides a method of improving 

urogenital health, including administering to a subject a composition including an 

effective amount of a Lactobacillus johnsonii strain or a metabolite thereof, wherein 

the Lactobacillus johnsonii strain is deposited with Deutsche Sammlung von 

Mikroorganismen and Zellkulturn GmbH (DSMZ; Inhoffenstr. 7B, D-38124 

Braunschweig, Germany) under the accession number of DSM 33288. The strain is also 

deposited with Bioresource Collection and Research Center (BCRC; 331, Shih-Pin Rd., 

Hsinchu 30062, Taiwan) under the accession number of BCRC 910885. 

[0007] In another aspect, the present invention provides a composition for improving 

urogenital health, including an effective amount of the abovementioned Lactobacillus 

johnsonii strain or a metabolite thereof, and a pharmaceutically acceptable carrier. 

[0008] In one embodiment of the invention, the Lactobacillus johnsonii strain or the 

metabolite thereof inhibits growth of a bacterial or fungal pathogen causing a urinary 

tract infection. The bacterial or fungal pathogen causing the urinary tract infection 

includes Gram-negative bacteria such as Escherichia coli and Staphylococcus spp. 

[0009] In one embodiment of the invention, the Lactobacillus johnsonii strain or the 

metabolite thereof inhibits growth of a bacterial pathogen causing a bacterial vaginal 

infection. The bacterial pathogen causing the bacterial vaginal infection includes 

Gardnerella vaginalis, Streptococcus spp., and Staphylococcus spp. 

[0010] In one embodiment of the invention, the Lactobacillus johnsonii strain or the 
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metabolite thereof inhibits growth of a fungal pathogen causing a fungal vaginal 

infection. The fungal pathogen causing the fungal vaginal infection includes Candida 

spp., such as Candida albicans. 

[0011] The Lactobacillus johnsonii strain described herein and metabolites thereof 

can inhibit the growth of various bacteria and fungi causing urogenital infections, and 

thus can be utilized to prepare a urogenital healthcare composition for reducing the risk 

of genitourinary tract infections or alleviating symptoms thereof. The composition may 

be in the form of a powder, a granule, a liquid, or a paste, and may be manufactured as 

a medicament, food, a drink, or a nutritional supplement that may be administered to a 

subject orally or topically. 

[0012] In view of previous studies showing that microorganisms in the human gut 

can enter the genitourinary tract via bacterial adhesion, it is evident to those skilled in 

the art that supplement of appropriate amounts of the Lactobacillus johnsonii strain 

DSM 33288 can expand the population of this probiotic in the intestine, which increases 

the possibility of more of the probiotic entering the genitourinary tract and ultimately 

leads to improved urogenital health. 

[0013] The present invention is further explained in the following examples, in 

reference to the accompanying drawings. It should be understood that the examples 

given below do not limit the scope of the invention, and that modifications can be made 

without departing from the scope of the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1A and FIG. 1B are photographs respectively showing the growth of an 

Escherichia coli strain untreated (mock control) or treated with a culture supernatant of 

the Lactobacillus johnsonii strain according to one embodiment of the invention; 

[0015] FIG. 2 and FIG. 2B are photographs respectively showing the growth of a 

Gardnerella vaginalis strain untreated (mock control) or treated with a culture 

supernatant of the Lactobacillus johnsonii strain according to one embodiment of the 

invention; 

[0016] FIG. 3A and FIG. 3B are photographs respectively showing the growth of a  

Candida strain untreated (mock control) or treated with a culture supernatant of the 

Lactobacillus johnsonii strain according to one embodiment of the invention; 

[0017] FIG. 4 shows change in the number of the Lactobacillus johnsonii disclosed 

herein in a gastric simulation test using artificial gastric juice; and 

[0018] FIG. 5 shows change in the number of the Lactobacillus johnsonii disclosed 

herein in an intestinal simulation test using artificial intestinal fluid. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0019] The present invention provides a method of improving urogenital health by 

using a Lactobacillus johnsonii strain, which is isolated from human breast milk and is 

identified as a novel strain after culture and strain identification. The strain has been 

deposited with DSMZ under the accession number of DSM 33288. The following 

examples show that the Lactobacillus johnsonii strain and metabolites thereof can 
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significantly inhibit the growth of a variety of bacteria and fungi causing genitourinary 

tract infections, and show that the Lactobacillus johnsonii strain is resistant to gastric 

acid and bile salts. 

Definition 

[0020] Numerical quantities provided herein are approximated, experimental values 

that may vary within 20 percent, preferably within 10 percent, and most preferably 

within 5 percent. Thus, the terms “about” and “approximately” refer to within 20 

percent, preferably within 10 percent, and most preferably within 5 percent of a given 

value or range. 

[0021] The expression “an effective amount” as used herein refers to the amount of 

an active ingredient required to elicit a particular effect in a subject. As appreciated by 

those skilled in the art, the effective amount will vary depending on the route of 

administration, the use of excipients, and the possible co-administration with other 

substances. 

[0022] The procedures and conditions for bacterial culture described herein are 

within the professional competence and routine techniques of those skilled in the art. 

[0023] The term “metabolite(s)” as used herein refers to any substance that is 

produced during bacterial metabolism and secreted into a bacterial culture when the 

bacteria culture is prepared. 

[0024] The expression “pharmaceutically acceptable carrier” includes one or more 

agents selected from the group consisting of solvents, emulsifiers, suspending agents, 
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decomposers, binding agents, excipients, stabilizing agents, chelating agents, diluents, 

gelling agents, preservatives, lubricants, absorption delaying agents, liposomes, and the 

like. The selection and amount for use of these agents are based on conventional 

techniques within the profession of those skilled in the art. 

[0025] The aforementioned pharmaceutically acceptable carrier includes a solvent 

selected from the group consisting of water, normal saline, phosphate buffered saline 

(PBS), a sugar-containing solution, and combinations thereof. 

Materials and methods 

Bacterial and fungal strains 

[0026] The bacteria or fungi used in the following examples include the 

Lactobacillus johnsonii strain DSM 33288, which was isolated from human breast milk 

and identified by sequence alignment of 16S rRNA genes (the 16S rRNA gene of the 

strain disclosed herein has the nucleotide sequence of SEQ ID NO: 1); a Gardnerella 

vaginalis strain (BCRC 17040; also deposited under ATCC 14018) purchased from 

BCRC; an Escherichia coli strain isolated from human feces, and a Candida strain 

isolated from the stems of Brassica juncea. 

Culturing of Lactobacillus johnsonii 

[0027] The Lactobacillus johnsonii strain DSM 33288 was seeded at 1% in 

Lactobacilli MRS medium (BD Difco Lactobacilli MRS Broth; Thermo Fischer 

Scientific) and cultured statically at 37°C for about 16 hours. The resulting bacterial 

culture (approximately 5×109 CFUs/mL) was centrifuged at 5000 rpm for 20 minutes, 
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and the culture supernatant was collected for subsequent analysis. The culture 

supernatant contains the metabolites of the Lactobacillus johnsonii strain. 

EXAMPLE 1 

Inhibition of the growth of bacterial pathogens causing urinary tract infections by 

using the Lactobacillus johnsonii strain 

[0028] In order to assess the inhibitory effect of the Lactobacillus johnsonii strain 

disclosed herein on urinary tract infection pathogens, an Escherichia coli strain isolated 

from human feces was used as an exemplary pathogen in the growth inhibition assay. 

Briefly, the E. coli strain was seeded at 1% in LB medium (BD Difco LB Broth, Miller; 

Thermo Fischer Scientific) and cultured at 37°C for about 16 hours with agitation at 

150 rpm, followed by applying 100 μL of the E. coli culture (approximately 5×108 

CFUs/mL) on an LB agar plate (LB medium containing 1.5% agar) with a central 

depression. Thereafter, 50 μL of the culture supernatant of the Lactobacillus johnsonii 

strain disclosed herein was added to the depression of the LB agar plate covered with 

the E. coli (experimental group). For comparison, a mock control was prepared 

similarly but without treatment with the culture supernatant of the Lactobacillus 

johnsonii strain. The two LB agar plates were cultured statically at 37°C for 24 hours 

for examination of the presence of zone of inhibition. 

[0029] FIG. 1A and FIG. 1B are photographs showing the LB agar plates in the mock 

control and the experimental group, respectively, after the 24-hour culture. According 

to FIG. 1A and FIG. 1B, a vast amount of E. coli grew around the plate depression in 
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the blank control, whereas in the experimental group, a circular zone of inhibition with 

a diameter of about 1.3 cm (with an inner diameter of about 0.6 cm) was observed 

around the plate depression. The results indicate that the Lactobacillus johnsonii strain 

DSM 33288 and metabolites thereof can effectively inhibit the growth of bacterial 

pathogens causing urinary tract infections. 

EXAMPLE 2 

Inhibition of the growth of bacterial pathogens causing bacterial vaginal infections 

by using the Lactobacillus johnsonii strain 

[0030] In order to assess the inhibitory effect of the Lactobacillus johnsonii strain 

disclosed herein on bacterial vaginal infection pathogens, a Gardnerella vaginalis strain 

ATCC 14018 (also deposited under BCRC 17040) was used as an exemplary pathogen 

in the growth inhibition assay. Briefly, the G. vaginalis strain was seeded at 1% in LB 

medium (BD Difco LB Broth, Miller; Thermo Fischer Scientific) supplemented with 

5% sheep blood and cultured statically at 37°C for about 16 hours, followed by applying 

100 μL of the G. vaginalis culture (approximately 1×108 CFUs/mL) on a blood agar 

plate (BD BBL TrypticaseTM Soy Agar medium (Thermo Fischer Scientific) containing 

5% sheep blood) with a central depression. Thereafter, 50 μL of the culture supernatant 

of the Lactobacillus johnsonii strain disclosed herein was added to the depression of 

the blood agar plate covered with the G. vaginalis (experimental group). For 

comparison, a mock control was prepared similarly but without treatment with the 

culture supernatant of the Lactobacillus johnsonii strain. The two blood agar plates 
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were cultured statically at 37°C for 24 hours for examination of the presence of zone of 

inhibition. 

[0031] FIG. 2A and FIG. 2B are photographs showing the blood agar plates in the 

mock control and the experimental group, respectively, after the 24-hour culture. 

According to FIG. 2A and FIG. 2B, the G. vaginalis grew around the plate depression 

in the blank control, whereas in the experimental group, a circular zone of inhibition 

with a diameter of about 1.6 cm (with an inner diameter of about 0.6 cm) was observed 

around the plate depression. The results indicate that the Lactobacillus johnsonii strain 

DSM 33288 and metabolites thereof can effectively inhibit the growth of bacterial 

pathogens causing bacterial vaginal infections. 

EXAMPLE 3 

Inhibition of the growth of fungal pathogens causing fungal vaginal infections by 

using the Lactobacillus johnsonii strain 

[0032] In order to assess the inhibitory effect of the Lactobacillus johnsonii strain 

disclosed herein on fungal vaginal infection pathogens, a Candida yeast strain isolated 

from the stems of Brassica juncea was used as an exemplary pathogen in the growth 

inhibition assay. Briefly, the Candida yeast strain was seeded at 1% in yeast extract-

peptone-dextrose (YPD) medium (BD Difco YPD Broth; Thermo Fischer Scientific) 

and cultured statically at 30°C for about 16 hours, followed by applying 100 μL of the 

Candida yeast culture (approximately 2×107 CFUs/mL) on a YPD agar plate (YPD 

medium containing 1.5% agar) with a central depression. Thereafter, 50 μL of the 
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culture supernatant of the Lactobacillus johnsonii strain disclosed herein was added to 

the depression of the YPD agar plate covered with the Candida yeast (experimental 

group). For comparison, a mock control was prepared similarly but without treatment 

with the culture supernatant of the Lactobacillus johnsonii strain. The two YPD agar 

plates were cultured statically at 37°C for 24 hours for examination of the presence of 

zone of inhibition. 

[0033] FIG. 3A and FIG. 3B are photographs showing the YPD agar plates in the 

mock control and the experimental group, respectively, after the 24-hour culture. 

According to FIG. 3A and FIG. 3B, the Candida yeast covered the plate around the 

depression in the blank control, whereas in the experimental group, a circular zone of 

inhibition with a diameter of about 2.3 cm (with an inner diameter of about 0.6 cm) was 

observed around the plate depression. The results indicate that the Lactobacillus 

johnsonii strain DSM 33288 and metabolites thereof can effectively inhibit the growth 

of fungal pathogens causing fungal vaginal infections. 

EXAMPLE 4 

The acid resistance and bile salt resistance of the Lactobacillus johnsonii strain 

[0034] In order to verify whether the Lactobacillus johnsonii strain disclosed herein 

survives the acidic environment of the stomach and tolerates the bile salts in the 

intestine, an overnight liquid culture of the Lactobacillus johnsonii strain 

(approximately 5×109 CFUs/mL) was subjected to gastrointestinal simulation tests 

using artificial gastric juice or artificial intestinal fluid. In the gastric simulation test, 
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the artificial gastric juice (a 0.2% sodium chloride aqueous solution with a pH of 1.2, 

2, or 3), to which was added 1% by volume of the bacterial culture, was incubated at 

37°C for 3 hours with agitation at 50 rpm. In the intestinal simulation test, the artificial 

intestinal fluid (an aqueous solution containing 0.68% potassium dihydrogen phosphate 

and 0.1%, 0.2%, or 0.3% oxgall, pH 6.8), to which was added 1% by volume of the 

bacterial culture, was incubated at 37°C for 3 hours with agitation at 50 rpm. For 

comparison, a bile-salt-free aqueous solution at pH 7 containing 0.2% sodium chloride 

or 0.68% potassium dihydrogen phosphate and incubated with the overnight culture of 

the Lactobacillus johnsonii was used as a control. Thereafter, 100 μL of the bacterial 

solution obtained from each test was applied to a Lactobacilli MRS agar plate and 

cultured overnight at 37°C for bacterial counting. 

[0035] According to FIG. 4, the number of the Lactobacillus johnsonii incubated for 

3 hours in the artificial gastric juice (pH 3) was almost the same as that of the 

Lactobacillus johnsonii incubated at pH 7, indicating that the Lactobacillus johnsonii 

strain is resistant to gastric acid. According to FIG. 5, the number of the Lactobacillus 

johnsonii incubated for 3 hours in the artificial intestinal fluid (containing 0.3% oxgall) 

was almost the same as that of the Lactobacillus johnsonii incubated in the absence of 

bile salts, indicating that the Lactobacillus johnsonii strain is tolerant to bile salts. These 

results indicate that the Lactobacillus johnsonii strain DSM 33288 survives in the 

digestive tract after entering the human body via oral administration. Therefore, this 

strain can exert the inhibitory effect on the growth of pathogenic bacteria or fungi in 
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the genitourinary tract. 

[0036] In conclusion, the Lactobacillus johnsonii strain described herein and 

metabolites thereof can inhibit the growth of common pathogenic bacteria and fungi 

causing urogenital infections, and thus can be utilized to prepare a urogenital healthcare 

composition. The composition may be in the form of a powder, a granule, a liquid, or a 

paste, and may be manufactured as a medicament, food, a drink, or a nutritional 

supplement that may be administered to a subject orally or topically. 

[0037] The present invention has been described with reference to the above 

preferred embodiments. However, it will be apparent to those skilled in the art that 

modifications and changes in form and detail may be made without departing from the 

scope of the present invention defined by the appended claims. 
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WHAT IS CLAIMED IS: 

 

1.  A composition for improving urogenital health, comprising an effective amount 

of a culture supernatant of Lactobacillus johnsonii strain or a combination of the 

Lactobacillus johnsonii strain and the culture supernatant, and a pharmaceutically 

acceptable carrier, wherein the Lactobacillus johnsonii strain is deposited under 

the accession number of DSM 33288, and wherein the culture supernatant is 

obtained by the following steps: culturing the Lactobacillus johnsonii strain in a 

culture medium to obtain a bacteria culture, and centrifugating the bacteria culture 

to obtain the culture supernatant. 

2.  The composition of claim 1, wherein the culture supernatant of Lactobacillus 

johnsonii strain or the combination of the Lactobacillus johnsonii strain and the 

culture supernatant inhibits growth of a bacterial or fungal pathogen causing a 

urinary tract infection. 

3.  The composition of claim 2, wherein the bacterial or fungal pathogen causing the 

urinary tract infection is Escherichia coli. 

4.  The composition of claim 1, wherein the culture supernatant of Lactobacillus 

johnsonii strain or the combination of the Lactobacillus johnsonii strain and the 

culture supernatant inhibits growth of a bacterial pathogen causing a bacterial 

vaginal infection. 

5.  The composition of claim 4, wherein the bacterial pathogen causing the bacterial 

vaginal infection is Gardnerella vaginalis. 

6.  The composition of claim 1, wherein the culture supernatant of Lactobacillus 

johnsonii strain or the combination of the Lactobacillus johnsonii strain and the 
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culture supernatant inhibits growth of a fungal pathogen causing a fungal vaginal 

infection. 

7.  The composition of claim 6, wherein the fungal pathogen causing the fungal 

vaginal infection is Candida spp. 

8.  The composition of claim 1, wherein the culture supernatant of Lactobacillus 

johnsonii strain or the combination of the Lactobacillus johnsonii strain and the 

culture supernatant  is to be administered orally. 

9.  An oral or topical composition for inhibiting the growth of pathogenic bacteria 

and fungi in the urogenital tract, comprising an effective amount of a culture 

supernatant of Lactobacillus johnsonii strain or a combination of the Lactobacillus 

johnsonii strain and the culture supernatant, and a pharmaceutically acceptable 

carrier, wherein the Lactobacillus johnsonii strain is deposited under the accession 

number of DSM 33288, and wherein the culture supernatant is obtained by the 

following steps: culturing the Lactobacillus johnsonii strain in a culture medium 

to obtain a bacteria culture, and centrifugating the bacteria culture to obtain the 

culture supernatant. 

10.  The composition of claim 1, being in the form of a powder, a granule, a liquid, or 

a paste. 

11. The composition of claim 9, wherein the pathogenic bacteria in the urinary tract 

is Escherichia coli. 

12. The composition of claim 9, wherein the pathogenic bacteria in the urinary tract 

is Gardnerella vaginalis. 

13. The composition of claim 9, wherein the fungi in the urogenital tract is Candida 

spp. 

 




