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USE OF LACTOBACILLUS FERMENTUM GKF3 IN THE MANUFACTURE OF 

MEDICAMENT FOR REDUCING TOBACCO ADDICTION 

 

 
BACKGROUND 

Field of Invention 

[0001] The present invention is related to a use of Lactobacillus fermentum 

GKF3.  More practically, the present invention is related to a use of 

Lactobacillus fermentum GKF3 in the manufacture of a medicament for 

reducing tobacco addiction. 

 

Description of Related Art 

[0002] A burnt tobacco can emit more than 7,000 chemicals, including more 

than 90 known cancerogens.  These chemicals cause harm to the body of a 

smoker and to the health of others.  However, it is hard for the smoker to quit 

smoking because nicotine in the tobacco is addictive.  When the smoker 

smokes, nicotine can be transferred to brain from lungs through blood within 

several seconds so that the smoker feels excitement and/or joy.  Once the 

amount of nicotine in blood decreases, the smoker is very likely to suffer from 

withdrawal symptoms of nicotine, such as anxiety, irritability, impaired 

concentration, depression, insomnia, cough and headache.  Moreover, the 

brain develops tolerance to nicotine, and consequently, the smoker needs more 

smoking amount to relieve the withdrawal symptoms of nicotine. 

[0003] Currently, the commercially available smoking cessation drugs help the 

smokers quit smoking by relieving the withdrawal symptoms of nicotine, and the 
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smoking cessation drugs can be divided into nicotine replacement drugs and 

non-nicotine replacement drugs.  The nicotine replacement drugs provide 

low-dose nicotine for the smokers in different dosage forms (lozenge, inhalant, 

nasal spray and/or patch) and can gradually reduce dependence of the smokers 

on nicotine by stepwise adjustment of the dose.  The non-nicotine replacement 

drugs can not only relieve the withdrawal symptoms of nicotine triggered by a 

reduced smoking amount but also reduce the feelings of excitement and/or joy 

brought by smoking.  However, these smoking cessation drugs cause many 

side effects. 

[0004] In view of this, it is urgent to provide an oral composition capable of 

reducing tobacco addiction with few side effects to solve the aforementioned 

problems. 

 

SUMMARY 

[0005] Therefore, one aspect of the present invention provides a use of 

Lactobacillus fermentum GKF3 in the manufacture of a medicament for 

reducing tobacco addiction, in which the medicament can include but not limited 

to an effective dosage of the Lactobacillus fermentum GKF3 as an active 

ingredient. 

[0006] Another aspect of the present invention provides a use of Lactobacillus 

fermentum GKF3 in the manufacture of a medicament for reducing tobacco 

addiction, in which the medicament can include but not limited to an effective 

dosage of the Lactobacillus fermentum GKF3 as an active ingredient, and the 
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effective dosage can be 700 mg/60 kg body weight (bw)/day to 900 mg/60 kg 

bw/day, for example. 

[0007] The other aspect of the present invention provides a use of Lactobacillus 

fermentum GKF3 in the manufacture of a medicament for reducing tobacco 

addiction, in which the medicament can include but not limited to an effective 

dosage of the Lactobacillus fermentum GKF3 as an active ingredient, and the 

effective dosage can be 1010 colony forming unit (CFU)/60 kg bw/day to 1012 

CFU/60 kg bw/day, for example. 

[0008] According to the aforementioned aspect of the present invention, the use 

of Lactobacillus fermentum GKF3 in the manufacture of a medicament for 

reducing tobacco addiction, in which the medicament can include but not limited 

to an effective dosage of the Lactobacillus fermentum GKF3 as an active 

ingredient, and the Lactobacillus fermentum GKF3 can be deposited in China 

General Microbiological Culture Collection Center (CGMCC) with an accession 

number CGMCC 15203 on January 12, 2018, for example. 

[0009] In one embodiment of the present invention, the effective dosage can be 

700 mg/60 kg bw/day to 900 mg/60 kg bw/day, for example.  In one 

embodiment of the present invention, the effective dosage can be 1010 colony 

forming unit (CFU)/60 kg bw/day to 1012 CFU/60 kg bw/day, for example.  In 

one embodiment of the present invention, the Lactobacillus fermentum GKF3 

reduces reduces an total amount of nicotine metabolites in urine of the smoking 

subject.  In one embodiment of the present invention, the nicotine metabolites 

can include but not limited to cotinine and/or trans-3-hydroxycotinine.  In one 

embodiment of the present invention, the total amount of the nicotine 
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metabolites can be 10 ng/mL to 1,100 ng/mL, for example.  In one embodiment 

of the present invention, the medicament is to be daily administered to the 

smoking subject for an administration time, and the administration time can be 

25 days to 30 days, for example. 

[0010] According to another aforementioned aspect of the present invention, an 

use of Lactobacillus fermentum GKF3 in the manufacture of a medicament for 

reducing tobacco addiction is provided. The medicament can include but not 

limited to an effective dosage of the Lactobacillus fermentum GKF3 as an active 

ingredient, and the Lactobacillus fermentum GKF3 is deposited in China 

General Microbiological Culture Collection Center (CGMCC) with an accession 

number CGMCC 15203 on January 12, 2018, and the effective dosage can be 

700 mg/60 kg bw/day to 900 mg/60 kg bw/day, for example. 

[0011] In one embodiment of the present invention, the Lactobacillus fermentum 

GKF3 reduces the tobacco addiction by reducing an total amount of nicotine 

metabolites in urine of the smoking subject.  In one embodiment of the present 

invention, the nicotine metabolites can include but not limited to cotinine and/or 

trans-3-hydroxycotinine.  In one embodiment of the present invention, the total 

amount of the nicotine metabolites can be 10 ng/mL to 1,100 ng/mL, for 

example.  In one embodiment of the present invention, the medicament is to 

be daily administered to the smoking subject for an administration time, and the 

administration time is 25 days to 30 days, for example.   

[0012] According to the other aforementioned aspect of the present invention, 

an use of Lactobacillus fermentum GKF3 in the manufacture of a medicament 

for reducing tobacco addiction is provided.  The medicament can include but 
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not limited to an effective dosage of the Lactobacillus fermentum GKF3 as an 

active ingredient, the Lactobacillus fermentum GKF3 is deposited in China 

General Microbiological Culture Collection Center (CGMCC) with an accession 

number CGMCC 15203 on January 12, 2018, and the effective dosage can be 

1010 CFU/60 kg bw/day to 1012 CFU/60 kg bw/day, for example. 

[0013] In one embodiment of the present invention, the medicament is to be 

daily administered to the smoking subject for an administration time, and the 

administration time can be 25 days to 30 days, for example.  In one 

embodiment of the present invention, the Lactobacillus fermentum GKF3 

reduces an total amount of nicotine metabolites in urine of the smoking subject.  

In one embodiment of the present invention, the nicotine metabolites can 

include but not limited to cotinine and/or trans-3-hydroxycotinine.  In one 

embodiment of the present invention, the total amount of the nicotine 

metabolites can be 10 ng/mL to 1,100 ng/mL, for example. 

[0014] By applying the use of Lactobacillus fermentum GKF3 in the manufacture 

of a medicament for reducing tobacco addiction, the smoking amount of the 

smoking subject is reduced without causing withdrawal symptoms of nicotine, 

indicating that the oral composition containing Lactobacillus fermentum GKF3 is 

able to reduce tobacco addiction. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention can be more fully understood by reading the followed 

detailed description of the embodiment, with reference made to the 

accompanying drawings as follows: 



6 
 

 

[0016] FIG. 1 was a flow chart illustrating an experiment of the first group 

according to an embodiment of the present invention. 

[0017] FIG. 2 was a flow chart illustrating an experiment of the second group 

according to an embodiment of the present invention. 

[0018] FIG. 3 was a bar char illustrating the percentage of the subjects with 

reduced tobacco addiction in different treatment groups according to an 

embodiment of the present invention. 

[0019] FIG. 4 was a bar chart illustrating the CES-D total scores of the subjects 

at different times according to an embodiment of the present invention. 

 

DETAILED DESCRIPTION 

[0020] Singular forms, “a”, “an”, and “the”, as mentioned in the present invention 

also cover plural references, unless otherwise stated in the context.  A value 

range (such as 10% to 11% of A) includes its upper and lower limits (i.e., 10% ≤ 

A ≤ 11%) if not otherwise stated specially; the value range, for which if no lower 

limit is defined (such as B lower than 0.2%, or B below 0.2%), can have a lower 

limit of zero (i.e., 0% ≤ B ≤ 0.2%).  The aforementioned terms are used for 

illustrating and helping understand the present invention rather than limiting the 

scope thereof. 

[0021] As mentioned earlier, the present invention provides a method of 

reducing tobacco addiction in a smoking subject with Lactobacillus fermentum 

GKF3, in which the method can include but not limited to daily administering to 

the smoking subject an oral composition containing an effective dosage of 
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Lactobacillus fermentum GKF3 as an active ingredient (referred to as GKF3 oral 

composition). 

[0022] In one embodiment, the Lactobacillus fermentum GKF3 (also called 

strain GKF3) has been deposited on January 12, 2018 at the China General 

Microbiological Culture Collection Center (CGMCC, Address: Institute of 

Microbiology Chinese Academy of Sciences, No. 1, West Beichen Road, 

Chaoyang District, Beijing 100101, China), with an accession number CGMCC 

15203.  The deposit was made under the terms of the Budapest Treaty. 

[0023] Noted that Lactobacillus fermentum belongs to gram-positive bacteria of 

Lactobacillus, and is commonly found in the ferments of animals and/or plants, 

such as sour dough or pickles.  In addition, some specific Lactobacillus 

fermentum, such as Lactobacillus fermentum GKF3, can be administered (e.g., 

orally) to animals since the Lactobacillus fermentum GKF3 rarely causes side 

effects under a safe dose. 

[0024] In one embodiment, the effective dosage of the Lactobacillus fermentum 

GKF3 that the GKF3 oral composition contains can be 700 mg/60 kg bw/day to 

900 mg/60 kg bw/day, for example, equivalent to 1010 CFU/60 kg bw/day to 1012 

CFU/60 kg bw/day.  If the effective dosage of the Lactobacillus fermentum 

GKF3 is lower than 700 mg/60 kg bw/day and/or 1010 CFU/60 kg bw/day, the 

tobacco addiction can hardly be reduced.  If the effective dosage is higher than 

800 mg/60 kg bw/day and/or 1012 CFU/60 kg bw/day, the cost will increase, but 

the effect of the Lactobacillus fermentum on reducing tobacco addiction will not 

be improved significantly.  In one embodiment, by daily administering the oral 

composition for an administration time, the tobacco addiction can be effectively 
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reduced, in which the administration time can be 25 days to 30 days, for 

example. 

[0025] The aforementioned “smoking subject” may interchangeably refer to a 

current smoker.  According to the international definition, the current smoker is 

one that has smoked over 100 cigarettes (5 packs) up to now and admits 

tobacco products within 30 days. 

[0026] One of the technical features of the present invention is that the effect of 

Lactobacillus fermentum GKF3 on reducing tobacco addiction is evaluated by 

combining objective physiological test values and a subjective cognition scale.  

In details, the aforementioned “reducing tobacco addiction” objectively refers to 

reducing a smoking amount (for example, the frequency and/or amount of 

smoking).  On the other hand, the aforementioned “reducing tobacco addiction” 

subjectively refers to the condition that the smoking subject has no withdrawal 

symptoms of nicotine when the amount of nicotine in blood of the smoking 

subject decreases as the smoking amount reduces. 

[0027] In detail, the smoking amount of the smoking subject can be determined 

by the nicotine metabolites in the urine, since the nicotine metabolites can be 

detected in the urine of the smoking subject 7 days to 10 days after a smoking 

subject smokes, and an total amount of the nicotine metabolites is positively 

correlated to the smoking amount.  Therefore, the smoking amount of the 

smoking subject is determined to reduce when the total amount of nicotine 

metabolites in the urine of the smoking subject are reduced by more than a 

preset concentration, in which the preset concentration is 10 ng/mL.  The 
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nicotine metabolites can include but not limited to cotinine and/or 

trans-3-hydroxycotinine. 

[0028] As mentioned above, the effect of reducing tobacco addiction can be 

evaluated by the reduced total amount of nicotine metabolites in the urine of a 

smoking subject after the smoking subject is daily administered with the GKF3 

oral composition.  Furthermore, the effect of reducing tobacco addiction can 

also be evaluated by the percentage of the smoking subjects with reduced 

tobacco addiction, in which the percentage of the smoking subjects with 

reduced tobacco addiction is defined as the percentage of the smoking subject 

numbers having reduced smoking amount over the all smoking subject numbers.  

The reduced smoking amount refers to a difference by comparison of the total 

amount of nicotine metabolites in the urine before and after the administration of 

the GKF3 in the same smoking subject.  Typically, more than 10 ng/mL of the 

difference of the total amount of nicotine metabolites in the urine can be 

determined as the reduced tobacco addiction of smoking subject. 

[0029] In one embodiment, the withdrawal symptoms of nicotine can be 

evaluated by CES-D (the center for epidemiologic studies depression scale) 

designed by the National Institute of Mental Health, for example.  CES-D is a 

common depression scale for epidemiology, which employs CES-D total scores 

to quantize the frequency of depressed mood subjectively evaluated by a 

smoking subject.  A smoking subject with a reduced smoking amount is 

determined to have withdrawal symptoms of nicotine when the smoking subject 

has an increased CES-D total score.  In contrast, the corresponding smoking 
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subject is determined not to have withdrawal symptoms of nicotine when the 

smoking subject has an increased CES-D total score. 

[0030] Clinical trials have proved that the Lactobacillus fermentum GKF3 

reduces 10 ng/mL to 1,100 ng/mL of nicotine metabolites in the urine of a 

smoking subject daily administered with the Lactobacillus fermentum GKF3 for 

4 weeks when compared to a corresponding smoking subject not daily 

administered with the Lactobacillus fermentum GKF3.  Moreover, the 

percentage of the smoking subjects having reduced tobacco addiction 

accounting for the smoking subjects daily administered with the Lactobacillus 

fermentum GKF3 is higher than the percentage of the smoking subjects having 

reduced tobacco addiction accounting for the smoking subjects not daily 

administered with the Lactobacillus fermentum GKF3, indicating that 

Lactobacillus fermentum GKF3 can objectively reduce tobacco addiction. 

[0031] In addition, by evaluating with CES-D, the smoking subject daily 

administered with the Lactobacillus fermentum GKF3 is found to have lower 

CES-D scores when compared to a corresponding smoking subject not daily 

administered with the Lactobacillus fermentum GKF3, indicating the smoking 

subject daily administered with the Lactobacillus fermentum GKF3 has a lower 

frequency of depressed mood and can be determined to have no withdrawal 

symptoms of nicotine.  Thus, it is proved that the Lactobacillus fermentum 

GKF3 can subjectively reduce tobacco addiction.  To sum up, Lactobacillus 

fermentum GKF3 can reduce the smoking amount of the smoking subject 

without producing the withdrawal symptoms of nicotine, indicating that 

Lactobacillus fermentum GKF3 has an effect of reducing tobacco addiction. 
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[0032] It will be apparent to those skilled in the art that various modifications and 

variations can be made to the structure of the present invention without 

departing from the scope or spirit of the invention.   In view of the foregoing, it 

is intended that the present invention cover modifications and variations of this 

invention provided they fall within the scope of the followed claims. 

EXAMPLE 1. Strain source and preparation. 

[0033] The fermented pickles commercially available in Beipu, Hsinchu, Taiwan 

(ROC) were diluted with 10 volumes of water, followed by homogenization to 

obtain a homogeneous mixture.  Then, 1 mL of the homogeneous mixture was 

inoculated into an MRS culture solution containing 0.1% of bromocresol green 

for an incubation at 37°C for 16 hours to obtain a culture solution, thereby 

screening out strains (including Lactobacillus) preferring to grow in a weak acid 

(with pH of 6.5±0.2) environment.  The culture solution was serially diluted and 

then respectively spread on 5 solid culture media (including: a Rogosa agar 

medium, a bidobacterium iodoacetate medium 25 (BIM-25), an agar medium 

containing potato starch and yeast extract, a bromocresol green MRS agar 

medium and a bromocresol purple MRS agar medium), followed by an 

incubation at 37°C for 40 hours to obtain single colonies.  First screened 

strains were obtained by picking 15 to 20 single colonies from each solid culture 

medium. 

[0034] Next, strains with an anti-inflammation effect were screened out by using 

the lipopolysaccharide treated RAW 264.7 macrophage (referred to as model 

cell herein) as a cellular inflammatory reaction model.  A strain was determined 

to have the anti-inflammation effect when the secretion amounts of nitric oxide 
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and tumor necrosis factor (TNF)-α of the model cell administered with the strain 

was reduced by 80% compared to that of the model cell not administered with 

the strain.  Then, strain GKF3 with tryptophan decarboxylase activity was 

screen out from the strains with the anti-inflammation effect. 

[0035] After the genomic DNA (gDNA) of the strain GKF3 was purified, a 

polymerase chain reaction (PCR) was performed with an upstream primer with 

a nucleic acid sequence shown in SEQ ID NO: 1 and a downstream primer with 

a nucleic acid sequence shown in SEQ ID NO: 2 to obtain a DNA fragment of 

the recN gene with a nucleic acid sequence shown in SEQ ID NO: 3.  By 

sequence alignment, the strain GKF3 was identified as Lactobacillus 

fermentum. 

[0036] The Lactobacillus fermentum GKF3 was deposited on January 12, 2018 

at the China General Microbiological Culture Collection Center (Address: No.1, 

West Beichen Road, Chaoyang District, Beijing, China 100101, China), with an 

accession number CGMCC 15203. 

[0037] The Lactobacillus fermentum GKF3 was inoculated into an MRS agar 

medium, followed by a solid culture step to obtain single colonies.  Then, the 

single colonies were inoculated into a fermentation substrate and subjected to a 

fermentation step for 18 hours to obtain a ferment product.  The solid culture 

step was performed at a temperature of 37°C.  The fermentation step was 

performed at a condition of a temperature of 37°C, a ventilation capacity of 0.5 

air volume/culture volume/min (vvm) of carbon dioxide and an oscillation rate of 

500 rpm.  The formula of the fermentation substrate was shown in Table 1. 

[0038] Table 1 
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Component Weight percentage 
Glucose 1-10% 
Yeast extract 0.1-5% 
Peptone 0.1-5% 
Trace element 0.01-2% 
Cysteine 0.01-0.1% 
TWEEN-80 0.05-1% 

 

[0039] The ferment product was centrifuged at a speed of 10,000 rpm to obtain 

a bacterial pellet.  Then, the bacterial pellet was mixed with 20 weight% of 

skim milk powder, and the mixture was subjected to lyophilization to obtain a 

GKF3 lyophilized powder.  The lyophilization was well-known and could be 

adjusted without affecting the following evaluation, and thus would not be 

elaborated herein. 

EXAMPLE 2. Evaluation of the effect of Lactobacillus fermentum GKF3 on 

reducing tobacco addiction by using physiological test values. 

[0040] The GKF3 lyophilized powder was embedded into capsules to obtain 

capsules of the bacterial powder of Lactobacillus fermentum GKF3, in which 

each of the capsules of the bacterial powder of Lactobacillus fermentum GKF3 

contained 400 mg of the lyophilized powder of GKF3, which was equivalent to 

5×109 CFU of viable Lactobacillus fermentum GKF3.  Then, microcrystalline 

α-cellulose was embedded into capsules, to obtain placebo capsules. 

[0041] Subjects were recruited, in which the subjects were smoking subjects 

aged 20 to 50 healthy young males without critical illness.  It was worth noting 

that those conforming to any one of the following situations were excluded from 

the subjects: 

(1) who suffered from a critical mental illness; 
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(2) who took antibiotics; 

(3) who had a high level of alcohol addiction or other behavior that could 

influence the experimental results;  

(4) who continued the psychotropic medication (for example, taking 

anti-depression drugs); 

(5) who had or continued a nicotine related replacement therapy; and 

(6) who ever took probiotics in last three months or continued taking probiotics 

at that time. 

[0042] In addition, during the evaluation trial, the following described subjects 

should drop out of the trial: the subject who felt uncomfortable with the reagent 

(here, referring to the capsules of the bacterial powder of Lactobacillus 

fermentum GKF3 and/or placebo capsules); the subject who refused to use the 

reagent as required or refused to live daily under the regulation of the 

evaluation trial, and thus caused an incompletion of the data, failures of judging 

the reagent effect and/or failures of evaluating effect or safety; the subject who 

got a disease or took a drug or health food which influenced the experimental 

results during the evaluation trial; the subject who refused to participate in the 

urine test and/or the subject who could not finish CES-D. 

[0043] The subjects (n=45) were randomly divided into a first group (n=23) and 

a second group (n=22), in which there were no statistically significant 

differences between the parameters of blood biochemical values the first group 

and the second group.  Please refer to FIG. 1 and FIG. 2, in which FIG. 1 was 

a flow chart illustrating an experiment of the first group according to an 

embodiment of the present invention and FIG. 2 was a flow chart illustrating an 
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experiment of the second group according to an embodiment of the present 

invention.  In the following process 100 and process 200, a urine test was 

performed by detecting the total amount of nicotine metabolites in the urine, in 

which the nicotine metabolites included cotinine and/or trans-3-hydroxycotinine.  

The detection method of cotinine and/or trans-3-hydroxycotinine was an 

ordinary skill for a person skilled in the art and could be adjusted without 

affecting the results of the evaluation trial, and thus would not be elaborated 

herein.  A control treatment was performed by administering 2 placebo 

capsules to the subject after breakfast every day.  The experimental treatment 

was performed by administering 2 capsules of the bacterial powder of 

Lactobacillus fermentum GKF3 to the subject after breakfast every day.  

Specifically, during the process 100 and process 200, the subjects could smoke 

at will and/or as the subject wish. 

[0044] Please refer to the process 100 of FIG. 1.  As shown in step 110, the 

urine test was performed.  Next, the control treatment was performed for 4 

weeks, and then the urine test was performed again, as shown in step 115 and 

step 120.  Then, the control treatment was stopped for 2 weeks according to 

step 130.  Next, as shown in step 140, the urine test was performed.  Then, 

the experimental treatment was performed for 4 weeks, and then the urine test 

was performed again, as shown in step 145 and step 150.  The trial lasted for 

10 weeks in total. 

[0045] Please refer to the process 200 of FIG. 2.  As shown in step 210, the 

urine test was performed.  Next, the experimental treatment was performed for 

4 weeks, and then the urine test was performed again, as shown in step 215 
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and step 220.  Then, the experimental treatment was stopped for 2 weeks 

according to step 230.  Next, as shown in step 240, the urine test was 

performed.  Then, the control treatment was performed for 4 weeks, and then 

the urine test was performed again, as shown in step 245 and step 250.  The 

trial lasted for 10 weeks in total. 

[0046] The process 100 and process 200 were designed as a crossover trial, 

which had an advantage to obtain the evaluation results of the control treatment 

(control treatment group) and the experimental treatment (experimental 

treatment group) from the same subject, and thus could reduce the number of 

the required subjects.  The average total amount of nicotine metabolites in 

urine of the subjects before and after different treatments were recorded in 

Table 2. 

[0047] Table 2 

Average total amount of nicotine 
metabolites in urine (ng/mL) 

Before After 

Control treatment 3030.5 4441.8 
Experimental treatment 3701.1 2653.4 

 

[0048] As shown in Table 2, the average total amount of nicotine metabolites in 

the urines of the subjects subjected to the experimental treatment was 1,047.7 

ng/mL lower than that of the subjects before subjected to the experimental 

treatment.  However, the average total amount of nicotine metabolites in the 

urines of the subjects subjected to the control treatment was higher than that of 

the subjects before subjected to the control treatment.  Accordingly, the subject 

daily administered with Lactobacillus fermentum GKF3 had lower total amount 

of nicotine metabolites in urine, indicating a reduced smoking amount of the 
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subject.  Thus, the Lactobacillus fermentum GKF3 was proved to be able to 

reduce tobacco addiction. 

[0049] The a percentage of the subjects with reduced tobacco addiction in the 

experimental treatment group was obtained by calculating the percentage of the 

subjects whose total amount of the nicotine metabolites in the urine reduced 

more than 10 ng/mL after the subjects were subjected to the experimental 

treatment over all the subjects.  Similarly, the percentage of the subjects with 

reduced tobacco addiction in the control treatment group was obtained by 

calculating the percentage of the subjects whose total amount of the nicotine 

metabolites in the urine reduced more than 10 ng/mL after the subjects were 

subjected to the control treatment over all the subjects. 

[0050] FIG. 3 was a bar char illustrating the percentage (%) of the subjects with 

reduced tobacco addiction in different treatment groups according to an 

embodiment of the present invention, in which the horizontal axis showed the 

control treatment group and the experimental treatment group respectively from 

left to right, and the longitudinal axis showed the percentage of the subjects with 

reduced tobacco addiction (unit: %).  As shown in FIG. 3, the percentage of the 

subjects with reduced tobacco addiction in the experimental treatment group 

was 67% (30/45 subjects), which was 31% higher than that (36%, 16/45 

subjects) of the subjects in the control treatment group, proving that the 

Lactobacillus fermentum GKF3 reduces the tobacco addiction. 

EXAMPLE 3. Evaluation of the effect of Lactobacillus fermentum GKF3 in 

reducing tobacco addiction by using a cognition scale. 
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[0051] With the cognition scale CES-D, the subjects were allowed to 

subjectively evaluate the frequency of depression symptoms within 1 week.  

The scores 0, 1, 2 and 3 given by the subject indicated that the frequency was 

zero, rare (less than 1 day every week), sometimes (1 day to 2 days every 

week) and often (3 days to 7 days every week), respectively.  The depression 

symptoms included 20 symptoms such as depressed mood, guilt and 

worthlessness, feelings of helplessness and hopelessness, psychomotor 

retardation, loss of appetite and sleep disturbance, and thus the CES-D total 

scores were between 0 and 60.  The subject was determined to have 

withdrawal symptoms of nicotine when the CES-D total scores of the subject 

increased significantly as the smoking amount reduced. 

[0052] The subjects of the first group finished CES-D before step 115 (week 0 of 

the trial), after step 115 (week 4 of the trial) and after step 145 (week 10 of the 

trial) in the process 100.  The subjects of the second group finished CES-D 

before step 215 (week 0 of the trial), after step 215 (week 4 of the trial) and after 

step 245 (week 10 of the trial) in the process 200.  The CES-D total scores of 

the subjects of the first group and second group were shown in FIG. 4, which 

was a bar chart illustrating the CES-D total scores of the subjects at different 

times according to an embodiment of the present invention, in which the 

horizontal axis represented the week, the longitudinal axis represented the 

CES-D total scores, the bar 401 represented the control treatment group, and 

the bar 403 represented the experimental treatment group.  It should be noted 

that the bar 401 represented the subjects of the first group in week 0 and week 

4, but represented the subjects of the second group in week 10.  On the 
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contrary, the bar 403 represented the subjects of the second group in week 0 

and week 4, but represented the subjects of the first group in week 10. 

[0053] As shown in FIG. 4, the averages ± standard deviations of the CES-D 

total scores of the subjects of the first group were 12.4 ± 3 (bar 401) on week 0 , 

10.2 ± 4.6 (bar 401) on week 4 (after the control treatment) and 9.4 ± 6 (bar 

403) on week 10 (after the experimental treatment).  The averages ± standard 

deviations of the CES-D total scores of the subjects of the second group were 

12.4 ± 3 (bar 403) on week 0, 10.2 ± 4.6 (bar 403) on week 4 (after the 

experimental treatment), and 11.6 ± 4.9 (bar 401) on week 10 (after the control 

treatment). 

[0054] As FIG. 4 showed, the CES-D total scores of the subjects of the first 

group reduced after the subjects were subjected to the experimental treatment 

(bar 403 on week 10) compared to that of the subject not subjected to the 

experimental treatment (bar 401 on week 4).  On the other hand, the CES-D 

total scores of the subjects of the second group reduced after the subject were 

subjected to the experimental treatment (bar 403 on week 10) compared to that 

of the subjects not subjected to the experimental treatment (bar 403 on week 4).  

Referred to both FIG. 3 and FIG. 4, the smoking amounts of the subjects 

reduced after the subject were subjected to the experimental treatment, 

indicating that the Lactobacillus fermentum GKF3 could not only reduce the 

smoking amount of the subject, but also prevent the withdrawal symptoms of 

nicotine.  Moreover, the Lactobacillus fermentum GKF3 had the tendency to 

reduce the frequency of the depression symptoms, thereby proving that the 

Lactobacillus fermentum GKF3 was able to reduce the tobacco addiction. 
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[0055] In conclusion, the aforementioned specific manufacturing processes, 

specific administration modes, specific subjects and specific evaluation 

methods are only intended to illustrate and describe method of reducing 

tobacco addiction in a smoking subject with Lactobacillus fermentum GKF3 of 

the present invention.  However, those skilled in the art should understand that 

other manufacturing processes, other administration modes, other subjects and 

other evaluation methods, not limited to the above, can also be used for 

describing the method of reducing tobacco addiction in a smoking subject with 

Lactobacillus fermentum GKF3 of the present invention without departing from 

the spirit and scope of the present invention.  For example, other 

manufacturing processes, other administration modes, other subjects and other 

evaluation methods can be used on the premise of not influencing the effect of 

Lactobacillus fermentum GKF3 in reducing tobacco addiction. 

[0056] It can be seen from the aforementioned embodiments that the method of 

reducing tobacco addition with the Lactobacillus fermentum GKF3 in a smoking 

subject of the present invention has the advantages of using probiotics to 

reduce tobacco addiction without providing nicotine, thereby rarely causing side 

effects.  Thus, the oral composition containing the Lactobacillus fermentum 

GKF3 can be used as a food product and/or a medicine product to assist 

smoking cessation. 

[0057] Although the present invention has been described in considerable detail 

with reference to certain embodiments thereof, other embodiments are possible.  

Therefore, the spirit and scope of the appended claims should not be limited to 

the description of the embodiments contained herein. 
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WHAT is CLAIMED IS: 

1. Use of Lactobacillus fermentum GKF3 in the manufacture of a 

medicament for reducing tobacco addiction, wherein the medicament comprises 

an effective dosage of the Lactobacillus fermentum GKF3 as an active 

ingredient, and the Lactobacillus fermentum GKF3 is deposited in China 

General Microbiological Culture Collection Center (CGMCC) with an accession 

number CGMCC 15203 on January 12, 2018. 

2. The use according to claim 1, wherein the effective dosage is 700 

mg/60 kg body weight (bw)/day to 900 mg/60 kg bw/day. 

3. The use according to claim 1, wherein the effective dosage is 1010 

colony forming unit (CFU)/60 kg bw/day to 1012 CFU/60 kg bw/day. 

4. The use according to claim 1, wherein the Lactobacillus fermentum 

GKF3 reduces an total amount of nicotine metabolites in urine of the smoking 

subject. 

5. The use according to claim 4, wherein the nicotine metabolites 

comprise cotinine and/or trans-3-hydroxycotinine. 

6. The use according to claim 4, wherein the total amount of the nicotine 

metabolites is 10 ng/mL to 1,100 ng/mL. 

7. The use according to claim 1, wherein the medicament is to be daily 

administered to the smoking subject for an administration time, and the 

administration time is 25 days to 30 days. 

8. Use of Lactobacillus fermentum GKF3 in the manufacture of a 

medicament for reducing tobacco addiction, wherein the medicament comprises 

an effective dosage of the Lactobacillus fermentum GKF3 as an active 

ingredient, the Lactobacillus fermentum GKF3 is deposited in China General 
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Microbiological Culture Collection Center (CGMCC) with an accession number 

CGMCC 15203 on January 12, 2018, and the effective dosage is 700 mg/60 kg 

bw/day to 900 mg/60 kg bw/day. 

9. The use according to claim 8, wherein the Lactobacillus fermentum 

GKF3 reduces the tobacco addiction by reducing an total amount of nicotine 

metabolites in urine of the smoking subject. 

10. The use according to claim 9, wherein the nicotine metabolites 

comprise cotinine and/or trans-3-hydroxycotinine. 

11. The use according to claim 9, wherein the total amount of the 

nicotine metabolites is 10 ng/mL to 1,100 ng/mL. 

12. The use according to claim 8, wherein the medicament is to be daily 

administered to the smoking subject for an administration time, and the 

administration time is 25 days to 30 days. 

13. Use of Lactobacillus fermentum GKF3 in the manufacture of a 

medicament for reducing tobacco addiction, wherein the medicament comprises 

an effective dosage of the Lactobacillus fermentum GKF3 as an active 

ingredient, and the Lactobacillus fermentum GKF3 is deposited in China 

General Microbiological Culture Collection Center (CGMCC) with an accession 

number CGMCC 15203 on January 12, 2018, and the effective dosage is 1010 

CFU/60 kg bw/day to 1012 CFU/60 kg bw/day. 

14. The use according to claim 13, wherein the medicament is to be daily 

administered to the smoking subject for an administration time. 

15. The use according to claim 13, wherein the administration time is 25 

days to 30 days. 
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16. The use according to claim 13, wherein the Lactobacillus fermentum 

GKF3 reduces an total amount of nicotine metabolites in urine of the smoking 

subject. 

17. The use according to claim 16, wherein the nicotine metabolites 

comprise cotinine and/or trans-3-hydroxycotinine. 

18. The use according to claim 16, wherein the total amount of the 

nicotine metabolites is 10 ng/mL to 1,100 ng/mL. 

 


