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ABSTRACT
Following an application from Yakult Europe B.V., submitted pursuant to Article 13(5) of Regulation (EC) No
1924/2006 via the Competent Authority of the Netherlands, the Panel on Dietetic Products, Nutrition and
Allergies was asked to deliver an opinion on the scientific substantiation of a health claim based on newly
developed scientific evidence and including a request for the protection of proprietary data related to
Lactobacillus casei strain Shirota (LcS) and maintenance of the upper respiratory tract defence against pathogens
by maintaining immune defences. The food constituent, LcS, which is the subject of the health claim, is
sufficiently characterised. The Panel considers that maintenance of the upper respiratory tract defence against
pathogens by maintaining immune defences is a beneficial physiological effect. The applicant identified a total
of 12 references as being pertinent to the health claim. These included nine human intervention trials and three
animal studies. In weighing the evidence, the Panel took into account that there was no human study from which
conclusions could be drawn for an effect of LcS consumption on upper respiratory tract infections, that one
human study did not support an effect of LcS consumption on the immune response to influenza vaccination, and
that there was a lack of evidence for an effect of LcS consumption on the immune system that could relate to the
defence of the upper respiratory tract against pathogens. The Panel concludes that a cause and effect relationship
has not been established between the consumption of LcS and maintenance of the upper respiratory tract defence
against pathogens by maintaining immune defences. © European Food Safety Authority, 2010
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SUMMARY
Following an application from Yakult Europe B.V., submitted pursuant to Article 13(5) of Regulation
(EC) No 1924/2006 via the Competent Authority of the Netherlands, the Panel on Dietetic Products,
Nutrition and Allergies was asked to deliver an opinion on the scientific substantiation of a health
claim related to Lactobacillus casei strain Shirota and maintenance of the upper respiratory tract
defence against pathogens by maintaining immune defences.
The scope of the application was proposed to fall under a health claim based on newly developed
scientific evidence and including a request for the protection of proprietary data.
The food constituent that is the subject of the health claim is Lactobacillus casei strain Shirota (LcS).
The identification and characterisation of the strain has been performed by applying phenotypic and
genotypic methods. The Panel considers that the food constituent, Lactobacillus casei strain Shirota,
which is the subject of the health claim, is sufficiently characterised.
The claimed effect is “maintenance of immune defences, including upper respiratory tract defence”.
The target population is the general population. The Panel considers that maintenance of the upper
respiratory tract defence against pathogens by maintaining immune defences is a beneficial
physiological effect.
A total of 12 references, which included nine human intervention studies and three animal studies,
were considered to be pertinent by the applicant for either the scientific substantiation of the claim (i.e.
maintenance of the upper respiratory tract defence against pathogens by maintaining immune
defences) or as supporting evidence for an effect of LcS on the immune system that could relate to the
defence of the upper respiratory tract against pathogens.
In a randomised, double-blind, placebo-controlled intervention, 84 endurance athletes were allocated
to consume daily either two bottles of fermented milk containing at least 6.5 x 109 CFU of live LcS per
bottle or a similar placebo drink without bacteria for 16 weeks during the winter training period. The
primary outcome of the study was incidence of upper respiratory tract infections (URTI). Secondary
outcomes included severity and duration of URTI episodes, symptoms of gastrointestinal discomfort,
and changes in concentrations of several immune markers in biological samples. Subjects were asked
to complete weekly a self-administered health questionnaire by rating a series of symptoms as light,
moderate or severe. The Panel notes that the questionnaire used was constructed from previously
validated questionnaires to assess the incidence of URTI but no information on validation of the
specific questionnaire used in the present study was provided. The Panel considers that it has not been
shown that this approach provides an appropriate measure of the presence of URTI. A total of
26 subjects (31 %) dropped out during the study. Data analysis was performed in the population of
completers only. The Panel considers that the high dropout rate was not taken into account
appropriately in the analysis of the data5. The Panel considers that no conclusions can be drawn from
this study for the scientific substantiation of the claim
A randomised, double-blind, placebo-controlled pilot trial was designed to test the feasibility of a daily
intervention with two bottles of fermented milk containing at least 6.5 x 10 9 CFU of live LcS per
bottle in an elderly nursing home population. The study report indicates that the study size (n=38 per
group) was not adequate to detect significant differences between LcS and placebo groups for
incidence of URTI. The Panel agrees that this feasibility study was underpowered to assess the effects
of LcS consumption on the incidence of URTI, and that no conclusions can be drawn from this study
for the scientific substantiation of the claim.
Subsequent to this pilot study, a multicentre, randomised, double-blind, placebo-controlled trial was
conducted in 737 healthy elderly nursing home residents. Subjects were randomly assigned to
consume daily two bottles of fermented milk containing at least 6.5 x 10 9 CFU of live LcS per bottle
5
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or a similar placebo drink without bacteria for 176 days. On day 21, all subjects received an influenza
vaccine. Primary outcomes of the study were cumulative incidence of upper respiratory tract
influenza-like infections and specific IgG antibody levels in serum. Subjects and nursing home staff
were asked to record symptoms of running nose, sore throat, fever and cough each day. URTI was
defined as the presence of one or more of the symptoms above. The Panel notes that the symptoms
used to define the occurrence of URTI (i.e. running nose, sore throat, fever and cough) are nonspecific, and that the presence of one or more of these symptoms is not an appropriate measure of the
occurrence of URTI in the study population. The Panel considers that no conclusions can be drawn
from this study for the scientific substantiation of the claimed effect.
In the same study, the effect of consumption of the LcS drink on the response to influenza vaccination,
protective antibody titres, seroconversion and seroprotection rates in the intervention group was
compared to the placebo group at days 50 and 176. No significant differences in IgG titres,
seroconversion and seroprotection rates between groups were observed. Data were also analysed
according to the participants‟ ages, taking 80 years as a cut off. The Panel notes that this comparison
was not pre-planned in the study protocol and that no scientific justification was provided for it. The
Panel considers that this study does not support an effect of LcS consumption on protective IgG titres,
seroconversion and seroprotection rates after influenza vaccination in humans.
The remaining publications provided by the applicant reported on effects on the immune system that
could relate to the defence of the URT against pathogens. These studies include six human
intervention studies and three studies in animal models.
Three double-blind placebo-controlled intervention studies in healthy human subjects investigated the
effect of LcS consumption on natural killer (NK) cell activity, among other immune parameters. In
one study, no direct comparison between the intervention and placebo group on NK cell activity was
provided. The Panel considers that no conclusions can be drawn from this study with regard to effects
on the immune system that could relate to the defence of the URT against pathogens. In a second trial
a significant increase in NK cell activity and a significantly increased interleukin (IL)-12 synthesis by
peripheral blood mononuclear cells were observed ex vivo following the administration of LcS.
However, in a third study LcS-fermented milk did not significantly influence several immune markers.
The Panel notes that the results from these two studies do not show a consistent effect of LcS
consumption on the immune system that could relate to the defence of the URT against pathogens.
One double-blind placebo-controlled study was conducted in subjects with seasonal allergic rhinitis to
assess the effects of LcS consumption on antigen-induced IL-5, IL-6 and IFN-γ, specific IgE and
specific IgG production. The Panel notes that the evidence provided does not establish that changes in
these immune parameters in subjects with seasonal allergic rhinitis are related to the defence of the
URT against pathogens in the general population.
The remaining human studies were one-arm, uncontrolled interventions in subjects with human T-cell
lymphotropic virus type 1 (HTLV-1) infection and alcoholic liver cirrhosis, respectively. The Panel
considers that no conclusions can be drawn from these studies to support an effect of LcS consumption
on the immune system that could relate to the defence of the URT against pathogens.
Three studies examined the effects of LcS administration on immune function in animal models. The
Panel considers that no conclusions can be drawn from these studies to support an effect of LcS
consumption on the immune system that could relate to the defence of the URT against pathogens.
In weighing the evidence the Panel took into account that there was no human study from which
conclusions could be drawn for an effect of LcS consumption on URTI, that one human study did not
support an effect of LcS consumption on the immune response to influenza vaccination, and that there
was a lack of evidence for an effect of LcS on the immune system that could relate to the defence of
the URT against pathogens.
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The Panel concludes that a cause and effect relationship has not been established between the
consumption of Lactobacillus casei strain Shirota and maintenance of the upper respiratory tract
defence against pathogens by maintaining immune defences.
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BACKGROUND AS PROVIDED BY THE EUROPEAN COMMISSION
Regulation (EC) No 1924/20066 harmonises the provisions that relate to nutrition and health claims
and establishes rules governing the Community authorisation of health claims made on foods. As a
rule, health claims are prohibited unless they comply with the general and specific requirements of this
Regulation, are authorised in accordance with this Regulation and are included in the lists of
authorised claims provided for in Articles 13 and 14 thereof. In particular, Article 13(5) of this
Regulation lays down provisions for the addition of claims (other than those referring to the reduction
of disease risk and to children‟s development and health), which are based on newly developed
scientific evidence or include a request for the protection of proprietary data, to the Community list of
permitted claims referred to in Article 13(3).
According to Article 18 of that Regulation, an application for authorisation shall be submitted by the
applicant to the national competent authority of a Member State, which will make the application and
any supplementary information supplied by the applicant available to the European Food Safety
Authority (EFSA).
Steps taken by EFSA:
The application was received on 26/03/2010.
The scope of the application was proposed to fall under a health claim based on newly
developed scientific evidence and including a request for the protection of proprietary data.
The scientific evaluation procedure started on 30/03/2010.
On 21/05/2010, the NDA Panel agreed on a list of questions which requested the applicant to
provide additional particulars to accompany the application by 26/06/2010.
The applicant submitted the responses to the NDA Panel‟s list of questions on 25/06/2010.
During the meeting of 08-10/09/2010, the NDA Panel discussed the draft opinion and agreed
to adopt the opinion by written procedure.
On 07/10/2010, the NDA Panel, after having evaluated the overall data submitted, adopted by
written procedure an opinion on the scientific substantiation of a health claim related to
Lactobacillus casei strain Shirota and maintenance of the upper respiratory tract defence
against pathogens by maintaining immune defences.
TERMS OF REFERENCE AS PROVIDED BY THE EUROPEAN COMMISSION
EFSA is requested to evaluate the scientific data submitted by the applicant in accordance with Article
16(3) of Regulation (EC) No 1924/2006. On the basis of that evaluation, EFSA will issue an opinion
on the scientific substantiation of a health claim related to: Lactobacillus casei strain Shirota and
maintenance of the upper respiratory tract defence against pathogens by maintaining immune
defences.
EFSA DISCLAIMER
The present opinion does not constitute, and cannot be construed as, an authorisation to the marketing
of Lactobacillus casei strain Shirota, a positive assessment of its safety, nor a decision on whether
Lactobacillus casei strain Shirota is, or is not, classified as a foodstuff. It should be noted that such an
assessment is not foreseen in the framework of Regulation (EC) No 1924/2006.
It should also be highlighted that the scope, the proposed wording of the claim and the conditions of
use as proposed by the applicant may be subject to changes, pending the outcome of the authorisation
procedure foreseen in Article 18(4) of Regulation (EC) No 1924/2006.
6
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INFORMATION PROVIDED BY THE APPLICANT
Applicant’s name and address: Yakult Europe B.V., Head Office and Production, Schutsluisweg 1,
1332 EN, Almere, The Netherlands.
Food/constituent as stated by the applicant
According to the applicant the food constituent which is the subject of the health claim is live
Lactobacillus casei strain Shirota.
Health relationship as claimed by the applicant
According to the applicant the health relationship refers to the maintenance of immune defences,
including upper respiratory tract (URT) defence, measured as a change in the incidence and duration
of URT infections in combination with a corresponding change in immune parameters.
Wording of the health claim as proposed by the applicant
The following wording is proposed by the applicant: “Daily consumption of live Lactobacillus casei
strain Shirota as present in a fermented milk product helps maintain the upper respiratory tract
defences by helping to support immune functions.” Alternative wordings with the same meaning have
been proposed by the applicant.
Specific conditions of use as proposed by the applicant
According to the applicant at least 1.3 x 1010 live Lactobacillus casei strain Shirota in 130 mL of a
fermented milk product should be consumed to obtain the claimed effect. The given amount of
Lactobacillus casei strain Shirota is commercially available in two 65 mL bottles of Yakult®. The
product is intended to be used on a daily basis in addition to the habitual diet. The target population is
the general population.

ASSESSMENT
1.

Characterisation of the food/constituent

The food constituent, which is the subject of the health claim, is live Lactobacillus casei strain Shirota
(LcS).
L. casei YIT 9029 (or L. casei strain Shirota) has been deposited in the Culture Collection of the
Agency of Industrial Science and Technology, Japan (formerly Fermentation Research Institute) under
deposit number FERM BP-1366 in 1981. The Judicial Commission of the International Committee on
Systematics of Bacteria has recently reclassified LcS as belonging to the species L. paracasei whereas
L. zeae strains (ATCC 393 and ATCC 15820) were classified as L. casei (JCICSB, 2008).
Accordingly, LcS, although commonly referred to as a L. casei strain, should now be referred to as a
L. paracasei strain.
The bacterium LcS has been characterised by phenotypic and genotypic methods (Watanabe and Mike,
1999). The strain is a Gram-positive, catalase-negative, non-motile, non-spore-forming and
facultatively anaerobic bacterium. The genotypic characterisation of the strain LcS at species level
included 16S rRNA gene sequencing and DNA-DNA hybridisation. The entire genome of LcS has
been determined (Sato et al., 2004) but its actual base sequence has been kept confidential and only
some DNA sequences have been deposited in gene databases under the accession numbers X02734
(Shimizu-Kadota et al., 1985), AB023773 (Shimizu-Kadota et al., 2000), and AB470649 (Yasuda et
al., 2008). In addition, the strain has been identified and characterised at strain level by different
molecular methods including random-amplified polymorphic DNA (Fujimoto et al., 2008), direct
genome DNA sequence comparison (Sato et al., 2004), and pulse-field gel electrophoresis (Tuohy et
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al., 2007). The strain has also been reported to be detected using specific monoclonal antibodies (Yuki
et al., 1999).
A fermented milk product containing the food constituent live LcS is commercially available under the
brand name Yakult® (Jpn Pat. No 183156, 1945). Each bottle contains 65 mL with a minimum
number of viable LcS of 1 x 108 CFU/mL. The ingredients of Yakult (48 kcal per bottle) are water,
skimmed milk, glucose-fructose syrup, sucrose, aroma (citrus) and live LcS. An energy-reduced
version of Yakult (Yakult Light, 27 kcal per bottle), with the same specifications with respect to the
number of viable cells of LcS, has been commercialised in Europe. The quality control system used by
Yakult is ISO 9001 and HACCP (certified). Yakult/Yakult Light should be kept in the refrigerator
below 7°C. The shelf life of Yakult/Yakult Light is 31 days. The applicant indicates that the minimum
number of live cells of LcS guaranteed at the end of shelf-life is 1 x 108 CFU/mL, equivalent to 6.5 x
109 CFU per 65 mL bottle (Kawami et al., 1999). Other studies reported numbers of 9.2 x 108
CFU/mL in the Yakult product (Reuter, 1997) and 1.4 x 108 CFU/mL (Consumentenbond, 2006) at the
end of shelf-life, which was very close to the value obtained immediately after manufacturing (1.5 x
108 CFU/mL).
The Panel considers that the food, Lactobacillus casei strain Shirota, which is the subject of the health
claim, is sufficiently characterised.
2.

Relevance of the claimed effect to human health

The claimed effect is “maintenance of immune defences, including upper respiratory tract defence”.
The target population is the general population.
Changes in the upper respiratory tract (URT) defence against pathogens can be measured as changes
in the incidence and duration of URT infections. Supporting evidence for the participation of immune
responses in the defence mechanism can be obtained from corresponding changes in appropriate
immune markers.
The Panel considers that maintenance of the upper respiratory tract defence against pathogens by
maintaining immune defences is a beneficial physiological effect.
3.

Scientific substantiation of the claimed effect

The applicant provided information on the literature search strategy. Pubmed was used as the only
literature database. The keywords used to identify publications regarding LcS and maintainance of the
upper respiratory tract defence against pathogens are given.
A total of nine references reporting on human intervention studies (Gleeson et al., 2009, unpublished;
van Puyenbroeck et al., 2009, unpublished; van Gils et al., 2009, unpublished; Spanhaak et al., 1998;
Nagao et al., 2000; Takeda et al., 2006; Ivory et al., 2008; Matsuzaki et al., 2005; Stadlbauer et al.,
2008) and three studies in animal models (Hori et al., 2001, 2002; Yasui et al., 2004) were considered
by the applicant to be pertinent for either the scientific substantiation of the claimed effect (i.e.
maintenance of the upper respiratory tract defence against pathogens by maintaining immune
defences) or as supporting evidence for the participation of the immune system in the defence
mechanism of the URT against pathogens.
Three controlled interventions in humans reported on the effects of LcS in the incidence of URT
infections (URTI) in athletes (Gleeson et al., 2009, unpublished) and elderly subjects (van
Puyenbroeck et al., 2009, unpublished; van Gils et al., 2009, unpublished).
In a randomised, double-blind, placebo-controlled intervention, 84 endurance athletes (30 females, age
range 18-55 years) were allocated to consume daily either two bottles of fermented milk containing at
least 6.5 x 109 CFU of live LcS per bottle (n=42) or a similar placebo drink without bacteria (n=42) for
16 weeks during the winter training period (Gleeson et al., 2009, unpublished). The primary outcome
of the study was the incidence of URTI. Power calculations were performed and it was estimated that
EFSA Journal 2010;8(10):1860
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32 subjects per group were required to observe a difference between the intervention and control
groups of 2.0 1.0 URTI episodes during the winter months (i.e. a 30 % difference). Secondary
outcomes included severity and duration of URTI episodes, symptoms of gastrointestinal discomfort,
and changes in concentrations of several immune markers in biological samples (e.g. saliva IgA, blood
cell count, blood immunoglobulins, blood lymphocyte subsets and antigen-stimulated whole blood
culture production of cytokines). Subjects were asked to complete weekly a self-administered health
questionnaire by rating a series of symptoms as light, moderate or severe (i.e. sore throat, catarrh in
the throat, runny nose, cough, repetitive sneezing, fever, persistent muscle soreness, joint aches and
pain, weakness, headache and loss of sleep), which were coded as 1 (light), 2 (moderate) or 3 (severe)
by the investigators. The total symptom score for every subject for each week was calculated by
multiplying the total number of days each symptom was experienced by the numerical ratings
attributed to that symptom. A total symptom score of 12 was taken to indicate the presence of URTI.
The Panel notes that the questionnaire used was constructed from previously validated questionnaires
to assess the incidence of URTI but no information on the validation of the specific questionnaire used
in the present study was provided. The Panel considers that it has not been shown that this approach
provides an appropriate measure of the presence of URTI. A total of 26 subjects (31%) dropped out
during the study (10 (24 %) in the intervention group versus 16 (38%) in the placebo group). Reasons
for withdrawal included frequent travel and impossibility to carry the liquid supplements, injury and
persistent illness. However, the number of dropouts for each reason was not reported. Data analysis
was performed in the population of completers only. Upon a request from the Panel for clarification on
how dropouts were taken into account in the analysis of data, the applicant provided an analysis of the
data in relation to the incidence of URTI, including 65 subjects who completed at least 8 weeks of the
study out of 84 subjects randomised7. The Panel considers that the high dropout rate was not taken into
account appropriately in the analysis of the data (for primary and secondary outcomes). The Panel
considers that no conclusions can be drawn from this study for the scientific substantiation of the
claim owing to the aforementioned methodological limitations of this study.
A randomised, double-blind, placebo-controlled pilot trial was designed to test the feasibility of a daily
intervention with two bottles of fermented milk containing at least 6.5 x 10 9 CFU of live LcS per
bottle in an elderly nursing home population (van Gils et al., 2009, unpublished). The study report
indicates that the study size (n=38 per group) was not adequate to detect significant differences
between LcS and placebo groups for incidence of URTI. The Panel agrees that this feasibility study
was underpowered to assess the effects of LcS consumption on the incidence of URTI and that no
conclusions can be drawn from this study for the scientific substantiation of the claim.
Subsequent to this pilot study, a multicentre, randomised, double-blind, placebo-controlled trial was
conducted in 737 healthy elderly nursing home residents aged 65 years and older (van Puyenbroeck et
al., 2009, unpublished). Subjects were randomly assigned to consume daily two bottles of fermented
milk containing at least 6.5 x 109 CFU of live LcS per bottle (n=375) or a similar placebo drink
without bacteria (n=362) for 176 days. On day 21, all subjects received an influenza vaccine. Primary
outcomes of the study were cumulative incidence of upper respiratory tract influenza-like infections
(URTI) (outcome measure used to perform power calculations) and specific IgG antibody levels in
serum. Subjects and nursing home staff were asked to record symptoms of running nose, sore throat,
fever and cough each day. Questionnaires were evaluated by investigators every three weeks. URTI
was defined as the presence of one or more of the symptoms above. A total of 183 participants (25 %)
dropped out during the study (90 in the control group and 93 in the intervention group). Reasons for
withdrawal were clearly stated in the study protocol. As many of the participants‟ diaries were not
complete, it was assumed that data were missing at random and the probability of URTI symptoms
each day was used as the outcome variable (instead of the initially planned cumulative incidence of
URTI). The Panel notes that the symptoms used to define the occurrence of URTI (i.e. running nose,
sore throat, fever and cough) are non-specific and that the presence of one or more of these symptoms
7

Original text: Upon a request from the Panel for clarification on how dropouts were taken into account in the analysis of
data, the applicant provided an intention-to-treat analysis of the data in relation to the incidence of URTI only during the
first eight weeks of the study (intermediate results) but not for the entire duration of the study (16 weeks).
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is not an appropriate measure of the occurrence of URTI in the study population. The Panel considers
that no conclusions can be drawn from this study for the scientific substantiation of the claim.
In the same study, the effect of consumption of the LcS drink on the response to influenza vaccination,
protective antibody titres, seroconversion and seroprotection rates in the intervention group was
compared to the placebo group at days 50 and 176. One hundred and seventy two participants were
considered to be seroprotected at baseline (anti-influenza antibody titres >40) and were therefore
excluded from serological analyses. No significant differences in specific IgG titres, seroconversion
and seroprotection rates between groups were observed. Data were also analysed according to the
participants‟ ages, taking 80 years as a cut-off. The Panel notes that this comparison was not preplanned in the study protocol and that no scientific justification has been provided for it. The Panel
considers that this study does not support an effect of LcS consumption on mean protective IgG titres,
seroconversion and seroprotection rates after influenza vaccination in humans.
The remaining publications provided by the applicant reported on effects of the immune system that
could relate to the defence of the URT against pathogens. These studies include six human
intervention studies (Spanhaak et al., 1998; Nagao et al., 2000; Takeda et al., 2006; Ivory et al., 2008;
Matsuzaki et al., 2005; Stadlbauer et al., 2008) and three studies in animal models (Hori et al., 2001,
2002; Yasui et al., 2004).
Three double-blind, placebo-controlled intervention studies in healthy human subjects investigated the
effect of LcS consumption on natural killer (NK) cell activity, among other immune parameters
(Nagao et al., 2000; Takeda et al., 2006; Spanhaak et al., 1998). In the study by Nagao et al. (2000), no
direct comparison between the intervention (4 x 1010 CFU of LcS per bottle given once daily, n=9) and
placebo (no LcS, n=8) group on natural killer (NK) cell activity was provided. The Panel considers
that no conclusions can be drawn from this study with regard to effects on the immune system that
could relate to the defence of the URT against pathogens. In the placebo-controlled cross-over trial by
Takeda et al. (2006), subjects (n=10) consumed in a cross-over design fermented milk containing
4 x 1010 CFU of LcS per bottle given once daily, or fermented milk not containing the bacteria, for
three weeks each. A significant increase in NK cell activity and a significantly increased interleukin
(IL)-12 synthesis by peripheral blood mononuclear cells (PBMC) were observed ex vivo following the
administration of LcS. However, in the placebo-controlled, parallel study by Spanhaak et al. (1998),
the consumption three times daily of one bottle of fermented milk containing LcS at a dose of
1011 CFU per bottle did not significantly influence several immune markers (including NK cell
activity, phagocytic activity and cytokine production) in healthy males (n=10) as compared to the
control drink (n=10). The Panel notes that the results from these two studies do not show a consistent
effect of LcS consumption on the immune system that could relate to the defence of the URT against
pathogens.
One double-blinded placebo-controlled study was conducted in subjects with seasonal allergic rhinitis
to assess the effects of LcS consumption on antigen-induced IL-5, IL-6, IFN- , specific IgE and
specific IgG production (Ivory et al., 2008). The Panel notes that the evidence provided does not
establish that changes in these immune parameters in subjects with seasonal allergic rhinitis are related
to the defence of the URT against pathogens in the general population.
The remaining human studies were one-arm, uncontrolled interventions in subjects with human T-cell
lymphotropic virus type 1 (HTLV-1) infection (Matsuzaki et al., 2005) and alcoholic liver cirrhosis
(Stadlbauer et al., 2008), respectively. The Panel considers that no conclusions can be drawn from
these studies to support an effect of LcS consumption on the immune system that could relate to the
defence of the URT against pathogens.
Three studies examined the effects of LcS administration on immune function in animal models. In
one of the studies, LcS was administered directly in the nose (Hori et al., 2001), a route of exposure
which is not relevant for oral consumption. Other animal studies involved oral administration of LcS
to mice, and investigated titres of influenza virus after infection in addition to several parameters
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related to the immune system such as NK activity and IL-12, IFN-γ and TNF-α production (Hori et al.,
2002; Yasui et al., 2004). The Panel considers that no conclusions can be drawn from these studies to
support an effect of LcS consumption on the immune system that could relate to the defence of the
URT against pathogens.
In weighing the evidence, the Panel took into account that there was no human study from which
conclusions could be drawn for an effect of LcS consumption on URTI, that one human study did not
support an effect of LcS consumption on the immune response to influenza vaccination, and that there
was a lack of evidence for an effect of LcS consumption on the immune system that could relate to the
defence of the URT against pathogens.
The Panel concludes that a cause and effect relationship has not been established between the
consumption of Lactobacillus casei strain Shirota and maintenance of the upper respiratory tract
defence against pathogens by maintaining immune defences.
CONCLUSIONS
On the basis of the data presented, the Panel concludes that:
The food, Lactobacillus casei strain Shirota, which is the subject of the health claim, is
sufficiently characterised.
The claimed effect is “maintenance of immune defences, including upper respiratory tract
defence”. The target population is the general population. Maintenance of the upper
respiratory tract defence against pathogens by maintaining immune defences is a beneficial
physiological effect.
A cause and effect relationship has not been established between the consumption of
Lactobacillus casei strain Shirota and maintenance of the upper respiratory tract defence
against pathogens by maintaining immune defences.
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GLOSSARY AND ABBREVIATIONS
ATCC

American Type Culture Collection

CFU

Colony Forming Unit

DNA

Deoxyribonucleic acid

HACCP

Hazard Analysis and Critical Control Points

HTLV-1

Human T-cell Lymphotropic Virus type-1

IFN-γ

Interferon Gamma

Ig

Immunoglobulin

Il

Interleukin

LcS

Lactobacillus casei strain Shirota

NK

Natural Killer

PBMC

Peripheral Blood Mononuclear Cells

URT

upper respiratory tract

URTI

upper respiratory tract infection
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