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Purpose: To evaluate whether yogurt supplemented with a probiotic strain could protect
middle-aged and elderly people from acute upper respiratory tract infections (URTI) using a
randomized, blank-controlled, parallel-group design.
Patients and methods: Two hundred and five volunteers aged $45 years were randomly
divided into two groups. The subjects in the intervention group were orally administered
300 mL/d of yogurt supplemented with a probiotic strain, Lactobacillus paracasei N1115
(N1115), 3.6×107 CFU/mL for 12 weeks, while those in the control group retained their normal
diet without any probiotic supplementation. The primary outcome was the incidence of URTI,
and changes in serum protein, immunoglobulins, and the profiles of the T-lymphocyte subsets
(total T-cells [CD3+], T-helper cells [CD4+], and T-cytotoxic-suppressor cells [CD8+]) during
the intervention were the secondary outcomes.
Results: Compared to the control group, the number of persons diagnosed with an acute URTI
and the number of URTI events significantly decreased in the intervention group (P=0.038,
P=0.030, respectively). The risk of URTI in the intervention group was evaluated as 55% of
that in the control group (relative risk =0.55, 95% CI: 0.307–0.969). The change in the percentage of CD3+ cells in the intervention group was significantly higher than in the control group
(P=0.038). However, no significant differences were observed in the total protein, albumin,
globulin, and prealbumin levels in both groups (P.0.05).
Conclusion: The study suggested that yogurt with selected probiotic strains such as N1115
may reduce the risk of acute upper tract infections in the elderly. The enhancement of the T-cellmediated natural immune defense might be one of the important underlying mechanisms for
probiotics to express their anti-infective effects.
Keywords: yogurt, probiotics, Lactobacillus paracasei N1115, immunosenescence, acute upper
respiratory tract infection, elderly
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Acute respiratory infection is an infection that may interfere with normal breathing.
It usually begins as a viral infection in the nose, trachea (windpipe), or lungs. If the
infection is not treated, it can spread to the entire respiratory system. One of these acute
respiratory infections is influenza. In the past, influenza has spread around the world
during seasonal epidemics, resulting in the deaths of hundreds of thousands annually
and in the death of millions during pandemic years. The management of influenza
has been given the highest priority consideration in terms of public health in many
countries including China. Vaccinations against influenza are usually given to people
as a practical, protective technique. However, a vaccine formulated for a given year
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may be ineffective in the following year as pathogenic viruses
evolve rapidly and different strains become dominant year
after year.1 Therefore, the enhancement of natural defenses
by triggering nonspecific cell-mediated immunity in a host
animal might be a practical, effective method for the management of flu infections.2
Yogurt was a kind of traditional fermented milks which
contained Streptococcus thermophilus and Lactobacillus bulgaricus.3 Yogurt has been used for a long time and
has been known to maintain human health by its excellent
nutrition profile. Recent studies have also suggested that
supplementation with probiotics can significantly enhance
the health-promoting effects of traditional yogurt such as
the immunomodulatory effect,4,5 because probiotic lactobacilli, particularly certain selected strains, can modify the
innate and acquired host immune responses and thus protect against respiratory infections.6–9 Furthermore, several
recent animal and human studies have found that probiotics
can enhance immunity in senescence-accelerated mice and
elderly humans.8,10 However, there have been very few welldesigned human interventional studies conducted to evaluate
the clinical effects of yogurt, especially for those yogurts
supplemented with selected probiotics against acute upper
respiratory tract infection (URTI).11–14 The related underlying
mechanisms remain unclear.
In the present study, a randomized, blank-controlled,
parallel-group clinical trial was conducted to evaluate
whether yogurt supplemented with a selected strain of
L. paracasei N1115 (N1115) could protect middle-aged and
elderly people from acute URTI. The physiology, nutrition,
and immunology changes of the tested subjects were also
analyzed in detail to explore the underlying mechanisms
of the protective effects of the tested yogurt during the
intervention.

Materials and methods
Study design
The study was conducted between March 31 and June 30
in 2013 in a randomized, open-label manner with healthy
middle-aged and elderly volunteers. Subjects were assigned
sequentially in a 1:1 ratio to the intervention and control
groups based on a computer-generated random sequence.
Volunteers in the experimental group were given the test
fermented product (tested yogurt), while those in control
group were asked to maintain their normal diet without using
any probiotic supplements during the study. The study was
conducted in accordance with the Declaration of Helsinki.
All subjects were fully informed regarding its purpose,
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and a detailed study procedure was provided. Written informed
consent was obtained from all participants. The study was
approved by the Medical Ethics Committee of Sichuan
University on March 13, 2013 (2014002-03) and registered
in the International Standard Randomized Controlled
Trial Number Register (registration identification number:
ChiCTR-IOR-16010164; URL: http://www.chictr.org.cn).

Subjects
Volunteers were recruited from the healthy male or female
adults aged $45 years who lived around the West China
School of Public Health, Sichuan University, Chengdu, China,
and had similar living environments and standards of living.
Volunteers had to be able to physically adapt to the long-term
daily consumption of 300 mL of yogurt and would be finally
be selected through a three-step screening test. The first step
was a baseline survey which primarily included patient characteristics and details of bowel conditions, diseases, and drug
(especially antibiotic) usage. People who were unable to communicate, had been hospitalized in the previous 3 months, were
suffering from any severe acute and chronic diseases, or were
using long-term antibiotics before study entry were excluded.
The second step was an adaptive test which included drinking 100 mL of yogurt during the first day, 200 mL during the
second day, and 300 mL during the third day. The occurrence
of any responses was recorded during these 3 days; those who
exhibited intolerance or an allergy to milk were excluded. The
third step was a blood test for immunity and nutrition-related
parameters. People who had markedly abnormal results in any
of these blood tests were excluded.
All subjects were asked to maintain the same diet and
lifestyle as before the study. The intake of probiotic/prebiotic
supplements or some fermented dairy products and the use
of antibiotic treatments or any other drug treatment that
could influence the immune response were not recommended
during the whole phase study.

Procedures
For 12 weeks, volunteers in the intervention group were
given 100-mL bottles of test yogurt produced by Shijiazhuang
Junlebao Dairy Co., Ltd. (Shijiazhuang, People’s Republic
of China) which contained living N1115 3.6×109 CFU. The
tested yogurt was delivered every 2 weeks to WCSPH, Sichuan University, Chengdu by cold-chain transportation and
then stored at 0°C–4°C. Participants were given the tested
yogurt once a week (21 bottles for three bottles per day) and
asked to store them in the refrigerator before drinking. The
control group did not receive this yogurt.
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Baseline data and blood samples were collected during the
three-step screening test. During the intervention period, all
participants filled the monitoring table including the occurrence of acute upper respiratory tract symptoms, defecation,
antibiotic usage, and details about diet and exercise. Volunteers in the test group also had to record the actual daily consumption of the yogurt. Staff that received integrated training
would contact each participant biweekly to access the data
survey. If there were questions, the staff communicated with
the participants in a timely manner. A second blood sample
was collected at the end of the study (12 weeks). The drinks
were consumed throughout the entire study period and were
usually taken during or after meals (breakfast and dinner). If
any of the doses were missed, subjects were instructed to take
the yogurt at any other time during the day to make sure that
the amount of yogurt taken per day was 300 mL.

Sample size calculation

Observations and measurements

All statistical analyses were calculated using the Statistical
Package for Social Sciences (SPSS 17.0, SPSS Inc., Chicago,
IL, USA). Comparisons between the intervention group and
the control group were performed using two-sided statistical
tests with a significance level of 5% (P,0.05). Baseline characteristics were analyzed selecting an independent samples
t-test, a χ2 test, or a nonparametric test based on the specific
indicators. For the qualitative data, a χ2 test or a univariate
logistic regression was used. Comparisons of continuous
data were made using a one-way analysis of variance model
or an appropriate nonparametric analysis. The blood parameters were analyzed with the changes from baseline (week
12–baseline) between the two groups.

The primary clinical outcome measurement of the study
was the comparison of the incidence of all acute URTIs in
the groups during the 12 weeks of the study. According to
previous research and guidelines,15–18 the diagnostic criteria
for acute URTI were as follows: 1) symptoms of acute rhinitis
or acute pharyngitis such as nasal congestion, sneezing, or
runny nose that appeared in a short time and with rapidly
increasing severity, 2) the duration of the above symptoms
for $1 day, and 3) symptoms that occurred $7 days after the
end of the last acute URTI episode, which were considered
to be a new episode. Moreover, each infection event would
be scored using six items: 1) nasal congestion, sneezing,
and runny nose, 2) conjunctival hyperemia and lacrimation, 3) sore throats, 4) cough and sputum, 5) headache and
muscle soreness, and 6) fever. Each item would be scored as
follows: 0 (none), 1 (occurring but did not hinder daily life),
or 2 (seriously affecting work, life, and sleep).
The secondary outcome parameters were changes in a
series of blood indicators during the intervention. Immune
functions were assessed by the profiles of the lymphocyte
subsets (total T-cells [CD3+], T-helper cells [CD4+], and
T-cytotoxic-suppressor cells [CD8+]) and of immunoglobulin
(Ig)A, IgG, and IgM. Nutritional status was reflected by
total protein, albumin, globin, prealbumin, glucose, total
cholesterol (TC), triglycerides (TG), high-density lipoproteins (HDL-C), low-density lipoproteins (LDL-C) and very
low-density lipoproteins (VLDL-C). All analyses were
conducted by the West China Medical Detection Institute,
Sichuan University, Chengdu, People’s Republic of China,
by using standard procedures.
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First, a sample size calculation was performed based on
published data. To determine the appropriate sample size, the
primary parameter to consider was the prevalence of acute
URTI in people aged $45 years in Chengdu. However, since
the prevalence of acute URTI varied with regions, ages, and
seasons, it was difficult to get accurate information from
the place and specific population to estimate the sample
size. At the same time, the most obvious immune system
change in the elderly was the change of T-cells with aging;
therefore, we choose a 95% normal reference range and the
SD of CD3+ cells which represented mature T-cells when
calculating the sample size. Finally, 112 subjects per group
were required with a power of 90%, a significance level of
0.05, and a potential dropout of 20%.

Statistical analysis

Results
Volunteer demographics
A total of 395 volunteers were enrolled in this study. One
hundred sixty-two volunteers who could not meet the requirements were excluded after the screening test. The remaining
233 volunteers were randomly assigned to the intervention
group (n=115) and the control group (n=118), respectively.
During the experiment, 12 people in the probiotic group and
16 in the control group quit the study for various reasons (eg,
worked in or traveled to another city, lost to follow-up, and
refused to have a second blood test). The dietary and exercise
survey showed that all subjects maintained their lifestyle during
the intervention period. Therefore, the final analysis included
103 participants in the intervention group and 102 in the control
group (Figure 1). No significant difference in the distribution
of subjects leaving the study was observed. Furthermore, no
adverse events associated with the consumption of the tested
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Figure 1 Volunteer flow in the study.
Note: Values are expressed as the number of participants.

yogurt were reported. Table 1 provides details about the
characteristics of the subjects before treatment, which were
balanced across the intervention and control groups, regarding
age, BMI, sex ratio, occupations, levels of education, drinking,
or smoking, current diseases, diet, and exercise. The current
diseases were divided by different systems, mainly included
cardiovascular diseases, kidney diseases, respiratory diseases,
and digestive diseases, which have been diagnosed in the past
and not the present occurred illness, which did not need drug
to control, were mild, and did not influence the life quality of
elderly during the study period. During the previous 3 months,
the prevalence of URTI in the intervention group was similar
to that in the control group. The results of the initial clinical
examination were normal for all volunteers.

Incidence of acute URTIs
The duration of study and the style of information collection
for the control group were similar to those for the intervention group. Withdrawals from the study were lower than
20% in each group (10.4% of intervention group, 13.6%
of control group, and 12% of all volunteers), and the basic
information was not statistically different between the lost
volunteers and the subjects that completed the study. Thus,
the loss bias was small.
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During the study period, all subjects retained their habits
and lifestyle from prior to the intervention, and all baseline
characteristics were consistent between the two groups, particularly the prevalence of URTI 3 months prior to the study,
which could reduce susceptibility to URTI and the influence
of other confounding factors on the results. Furthermore, four
participants in the control group had taken antibiotics for
1–2 days to cure a cold, which was so short that these data
were not excluded. There was no severe disease occurring
in either group during the study.
During the study period, 205 volunteers experienced
a total of 89 episodes of URTI (Table 2). One hundred
three volunteers reported 37 URTI events in the fermented product group, compared with 102 volunteers who
reported 52 URTI events in the control group (35.9% vs
51.0%, P=0.030). The number of persons diagnosed with
an acute URTI in the intervention group was lower than
in the control group (30.1% vs 44.1%, P=0.038). The risk
of URTI in the experimental group was 55% of the control group, which was evaluated using univariate logistic
regression (RR=0.55, 95% CI: 0.307–0.969). The mean of
URTI episodes of intervention group was 0.4, and it was
0.5 in the control group (P=0.043). In addition, number
of volunteer experiencing 2 or more URTI episodes in the
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Table 1 Demographic and baseline characteristics of study
participants
Characteristic

Intervention
group,
n=103

Control
group,
n=102

P-value

Age (years)
BMI (kg/m2)
Male, n (%)
Occupation, n (%)
Mental labor
Physical labor
Retirement
Other
Education, n (%)
Junior high school and below
High school or technical
secondary school
College or junior college
Master or above
Drinking, n (%)
Smoking, n (%)
Cardiovascular diseases, n (%)
Hypertension
Hyperlipidemia
Other
Kidney diseases, n (%)
Respiratory diseases, n (%)
Digestive diseases, n (%)
URTI 3 months prior to the
study, n (%)
Diet (times/week)
Flour and rice
Coarse food grain
Vegetables and fruits
Red meats
White meats
Eggs
Beans
Nuts
Exercise, n (%)
0
,150 min/week
150~300 min/week
.300 min/week

57.39±8.47
23.21±3.30
27 (26.2)

59.54±8.08
23.48±2.94
32 (31.4)

0.064a
0.203a
0.415b

47 (45.6)
5 (4.8)
44 (42.7)
6 (5.8)

43 (42.2)
11 (10.8)
37 (36.3)
8 (7.8)

0.351b

15 (14.7)
29 (28.2)

14 (13.7)
25 (24.5)

0.887b

53 (51.5)
6 (5.9)
12 (11.7)
11 (10.7)

58 (56.9)
5 (4.9)
9 (8.8)
6 (5.9)

0.505b
0.198b

14 (13.6)
3 (2.9)
9 (8.7)
1 (1.0)
5 (5.1)
4 (3.9)
50 (48.5)

17 (16.7)
7 (6.9)
9 (8.8)
1 (1.0)
2 (2.0)
7 (6.9)
44 (43.1)

0.539b
0.189b
,0.001b
,0.001b
0.249b
0.344b
0.437a

17.6±4.6
3.1±3.7
14.7±6.9
9.3±5.1
1.3±1.0
4.8±3.6
2.5±2.4
3.5±3.2

17.1±4.7
3.5±3.3
15.4±14.5
8.7±4.9
1.4±1.2
4.8±2.4
2.6±2.5
3.0±2.9

0.365c
0.126c
0.445c
0.353c
0.808c
0.369c
0.674c
0.348c

63 (61.2)
26 (25.2)
6 (5.8)
7 (6.8)

54 (52.9)
38 (37.3)
6 (5.9)
5 (4.9)

0.311c

Notes: Data presented as mean ± standard deviation or n (%). at-test; bχ2 test;
c
Nonparametric test.
Abbreviation: URTI, upper respiratory tract infection.

intervention was smaller than that of control group. For
the URTI score, although there was no significant difference between the intervention group and the control group
(2.5±1.5 vs 2.7±2.0, P=0.913), the percentage of volunteers
whose URTI score was 5 or more in the intervention group
had a tendency to decline compared with that of the control
group (Figure 2A and B).
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Biochemical and immune parameters
For percentage of CD3+ cells, the intervention group showed
significantly greater changes from baseline compared with
the control group (P=0.037). No significant differences were
detected in the plasma percentage of CD4+ and CD8+ cells.
Furthermore, no relevant differences were seen in IgA, IgG,
and IgM levels (Figure 3). There were no significant changes
in the serum total protein, albumin, globin, prealbumin, glucose, TC, TG, HDL-C, LDL-C, and VLDL-C levels between
groups (P.0.05 for all comparisons) (Table 3).

Discussion
Acute respiratory infection, including influenza, is particularly
dangerous for older adults as well as children and people with
immune system disorders. One of the possible reasons might
be immunosenescene in the elderly. Immunosenescene has
been defined as the gradual deterioration of the immune
system with aging, and it involves alterations in the immune
organs, immune cells, and immune-related molecules and
increases susceptibility to various diseases such as cardiovascular disease, autoimmune disease, and infections.19,20
The most obvious alteration in the immune organs occurs
in the thymus where the T-lymphocytes mature. Mature
T-lymphocytes express CD3 on their surfaces; at the same
time, they also selectively express CD4 or CD8.21,22 Thymus involution leads to an absence of new T-lymphocyte
generation.19 Some studies have found that the lymphocyte
numbers in the peripheral blood decreased with age.23,24 It
has also been reported that the percentages of CD3+ T-cells
and CD8+ T-cells decreased in the elderly.25 In a mouse
study, the proportion of CD8+ T-cell decreased with age.26
Another important immune cell, the B lymphocyte, might
not decline in the elderly.23 Furthermore, several recent
animal and human studies have found that probiotics can
enhance immunity in senescence-accelerated mice and
elderly humans.8,10
Besides immunosenescence, age-related physiologic
alterations in combination with organic processes can contribute to the development of malnutrition in older adults,27
which is characterized by the deficiencies of protein-energy,
vitamins, and minerals,28–30 which can have consequences
on immunity characterized by a decrease in cell-mediated
immunity.31 Even a slight reduction in serum albumin levels
below the normal range has been associated with age-related
alterations in the T-cell subsets.24 Shimizu indicated that
lower serum albumin levels were observed in patients with
severe urinary tract infections compared to patients with
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Table 2 Frequency and proportion of participants ever experiencing episode of URTI during the whole study phase, according to
study group
Variables

Intervention
group (n=103)

Control
group (n=102)

P-value

No of URTI events
No of persons diagnosed with an acute URTI, n (%)
Episodes of URTI, mean ± SD
No of persons experienced 0 URTI, n (%)
No of persons experienced 1 URTI, n (%)
No of persons experienced 2 URTI, n (%)
No of persons experienced 3 URTI, n (%)
URTI score, mean ± SD

37 (35.9)
31 (30.1)
0.4±0.6
72 (60.9)
26 (25.2)
4 (3.9)
1 (1.0)
2.5±1.5

52 (51.0)
45 (44.1)
0.5±0.6
57 (55.9)
38 (37.3)
7 (6.9)
0 (0)
2.7±2.0

0.030a
0.038a
0.043b

0.913b

Notes: Data presented as mean ± standard deviation or n (%). aχ2 test; bnonparametric test.
Abbreviation: URTI, upper respiratory tract infection.

mild urinary tract infection and healthy people.32 Considering
these previous studies, we hypothesized that yogurt supplemented with selected probiotic strains could protect the
elderly from acute respiratory infections by enhancing
immunosenescence and improving the nutritional status of
the elderly population.
In the present study, 12 weeks of oral administration of
the yogurt supplemented with N1115 significantly reduced
the risk of URTI and the frequency of URTI in the subjects
compared with the control group. Although the severity
of URTI between the two groups was not significantly
different, the cumulative number of participants who scored
more than 5 slightly decreased in the intervention group
that has yogurt supplemented with N1115. These results
had good agreement with the previous study conducted by
Makino et al33 in which yogurt containing L. delbrueckii ssp.
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bulgaricus OLL1073R-1 also reduced the risk of catching
a common cold in the elderly population compared with
simple milk intake. However, the results from the present
study were different from other studies along the same lines.
For example, Guillemard et al11 found that a fermented dairy
drink containing L. casei DN-114 001 did not improve the
incidence and severity of URTI but significantly reduced
the duration of URTI in elderly people. Sugimura et al12
observed that fermented milk containing Lactococcus lactis
ssp. lactis JCM5805 did not influence the incidence of colds
but did reduce the duration of cough and fever in adults. Fujita
et al14 showed that fermented product containing L. casei strain
Shirota reduced the mean infection duration per infection
event but not the number of persons diagnosed with an
acute URTI in a healthy elderly population. The differences
observed among the tested yogurts may be attributed to the
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Figure 2 Percentage of volunteers by URTI score for all URTI (A) and effect of the tested yogurt on severity of URTI (B) during the study phase.
Notes: The y-axis represents the percentage of volunteers. The x-axis describes the URTI score. The percentage of URTI score higher than 7 in the intervention group was
0%, which in the control group was 3.8%.
Abbreviation: URTI, upper respiratory tract infection.
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Figure 3 Comparison change from baseline in the percentages of CD3+, CD4+, and CD8+ (A) and levels of IgA, IgG, and IgM (B) in the intervention group and the
control group.
Notes: Values are means for the participants, with standard deviations represented by vertical bars. *P,0.05 (t-test).

diagnostic criteria of URTI and the specific probiotic strains
used in the different yogurts. Currently, there is no gold standard (clinical or laboratorial) for the diagnosis of an URTI,
especially in the middle-aged and elderly populations. Many
researchers made this diagnosis based on respiratory and
other related clinical symptoms.12,14,33 In the present study,
the diagnosis criteria of URTI was made based on URTI
related symptoms, guidelines, scale, and researches (criteria
defined in the “Materials and methods” section).15–18 Interestingly, the prevalence of colds in our study was similar to
that in Makino et al33 (14.7%/4 weeks vs 14.3%/4 weeks) in
the same season and race (URTI equals the common cold).
Therefore, the diagnostic method for URTI used in the presTable 3 Comparison the change of blood parameters from
baseline between groups
Variables
Total protein (g/L)
Albumin (g/L)
Globin (g/L)
Prealbumin (mg/L)
Glucose (mmol/L)
TC (mmol/L)
TG (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)
VLDL-C (mmol/L)

Intervention group Control group P-valuea
Mean ± SD

Mean ± SD

1.16±2.74
0.90±1.60
0.28±1.59
-6.05±34.07
0.20±0.48
-0.18±0.50
0.23±0.61
-0.10±0.36
-0.19±0.52
0.11±0.28

1.05±4.94
0.80±1.79
0.24±4.33
-4.27±40.84
0.18±0.60
-0.22±0.66
0.37±1.40
-0.11±0.37
-0.28±0.67
0.17±0.64

0.842
0.696
0.934
0.736
0.805
0.669
0.379
0.870
0.292
0.369

Note: at-test.
Abbreviations: HDL-C, high-density lipoprotein; LDL-C, low-density lipoprotein;
TC, total cholesterol; TG, triglycerides; VLDL-C, very low-density lipoprotein.
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ent study was feasible. Another possible reason behind the
different protective effects among tested yogurts may have
resulted from the strain-specific action of each probiotic
strain on URTI. Therefore, the results from the present study
have indicated that probiotics could determine or shape the
protective effects of yogurt against URTI.
Immunosenescence has been attributed to the loss of
lymphoid tissue during aging,34–36 which has been implicated
in the increased susceptibility of aged people to variety
diseases.20,37,38 The percentages of different lymphoid subsets
such as CD3+, CD4+, and CD8+ T-cells and the immunoglobins are some of the main immunological parameters
that reflect the immune reactive states. A significant negative
correlation between the percentage of CD3 and the risk of
URTI was observed in the present study. Furthermore, higher
CD3 levels and a lower incidence of URTI were also found
in the subjects exposed to N1115 in the yogurt compared to
those subjects in the control group. These results suggested
that an increased percentage of CD3 could be one of the
underlying mechanisms behind the protective effects of
N1115-containing yogurt. The change in the concentration
of IgA, IgG, and IgM with aging remains controversial,23,39,40
which might be the reason that we did not see significant difference in the change of IgA, IgG, and IgM levels between
groups. Also, the results from the present study were also
consistent with those reported by Nermes et al,41 who demonstrated that L. rhamnosus GG could increase the proportions
of CD19+CD27+ B cells but had no influence on IgA, IgG, or
IgM levels in infants with atopic dermatitis.
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In addition, it is generally accepted that nutrition is an
important determinant of immune function.42 We hypothesized
that the immune function of yogurt was generated via not only
the immunomodulatory pathway of probiotics but also by the
improvement in nutritional status from macro-/micronutrients.
However, there was no significant change from the baseline
in all nutrition-related blood indicators such as total protein,
albumin, prealbumin, glucose, TC, TG, HDL-C, LDL-C,
or VLDL-C between the two groups. However, prior to the
intervention, the subjects in the groups had no serious organic
diseases and were healthy with normal blood protein, glucose,
and lipid levels. Perhaps the yogurt did not influence the
nutritional status of the healthy elderly population.
In this study, we used a yogurt with selected strain L.
paracasei N1115, which is a new strain with probiotic
properties that has been isolated from traditional homemade
dairy products in Inner Mongolia, China. This bacterium has
been taxonomically identified, and its complete genomic
sequence shows high similarity to the well-studied probiotic
L. rhamnosus GG; however, three structures were found to be
inversions.43 N1115 has a strong tolerance to gastric acid and
bile acid in vitro and can express a characteristic adhesion to
human epidermal cells in the cell line test. Oral administration of this bacterium can promote intestinal epithelial cell
proliferation and differentiation, and strengthen the intestinal
mucosal barrier in neonatal mice.44 The previous study also
has found that N1115 could activate macrophages in a straindependent manner to produce interleukin-10 (IL-10), IL-6,
and tumor necrosis factor-α (TNF-α).45 However, milk could
also stimulate T-lymphocyte proliferation and natural killer
cell activity in a clinical trial.33 As a blank control study, it is
difficult to know whether the role of this yogurt was caused
by milk, N1115, or both.

Conclusion
In all, the intake of yogurt containing N1115 could protect
against the risk of acute URTI in the mid-aged and elderly,
one of the underlying mechanisms of which might be that
N1115 stimulated the T-cell immunity. Dietary intervention
using a yogurt containing the probiotic strain N1115 might
be considered as a means to improve immune system function and health status in the middle-aged and elderly, which
could have important clinical, public health, and economic
consequences. But as this study was limited to a blank control
trial, a better designed, placebo-controlled trial is needed to
clearly clarify the immune effect of the strain N1115 in the
future.
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