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Abstract 
Objective: A community-based intervention study was conducted to examine 
the effect of consumption of JCM 5805 yogurt on influenza incidence rates and 
the cumulative incidence rates among schoolchildren in Iwate Prefecture, Japan. 
Methods: Schoolchildren and their parents in Shizukuishi town were told of the 
purpose, frequency and duration of JCM 5805 yogurt administration. The 
number of elementary schoolchildren in Shizukuishi town was 780 while that of 
junior high school students in Shizukuishi town numbered 475. The number of 
elementary schoolchildren in neighboring town A was 208 and that of junior 
high school students in town A was 121. JCM 5805 yogurt was delivered three 
times a week to all elementary schools and junior high schools in Shizukuishi 
town from January 16 through March 18, 2015. The incidence rate was calcu-
lated every week as the maximum case number divided by the number of 
schoolchildren in each school. The cumulative incidence rate was calculated as 
the total case number during the period when JCM 5805 yogurt was delivered 
divided by the number of schoolchildren in each school. Results: JCM 5805 
yogurt intake was associated with a two-thirds reduction in influenza incidence 
rates in Shizukuishi town schoolchildren compared with those of town A. Fur-
thermore, the cumulative incidence rates of the elementary school and com-
bined data from the elementary school and junior high school were significantly 
lower than those of neighbor town A. Conclusion: JCM 5805 yogurt intake re-
duced both the incidence rates and cumulative incidence rates of influenza. 
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Interferon-α, Yogurt 

1. Introduction 

Diverse immunomodulatory effects of lactic acid bacteria (LAB) and bifidobac-
teria have been reported for many years [1]. Recently Lactococcus lactis JCM 
5805 (L. lactis JCM 5805) was shown to be a unique LAB strain which has a sig-
nificant impact on murine plasmacytoid dendritic cells (pDC) that regulate both 
innate and acquired immunity in response to viral infection in vitro and in vivo. 
Oral administration of L. lactis JCM 5805 induced significant activation of pDC 
resident in the intestinal draining mesenteric lymph node through DNA from L. 
lactis JCM 5805 [2]. JCM 5805-fed mice showed a drastic improvement in sur-
vival rate, prevention of weight loss, and reduction in lung histopathology scores 
compared to control mice in a model of parainfluenza virus infection [3]. 

The oral administration of L. lactis JCM 5805 significantly decreased the 
symptoms of influenza-like illness, such as “cough” and “febrile illness” in hu-
mans [4]. This study was a randomized placebo-controlled double-blind study to 
examine the effects of oral intake of JCM 5805 on the pathogenesis of influenza- 
like illness and response against influenza virus. In addition, peripheral blood 
mononuclear cells prepared from volunteers were cultured in the presence of 
inactivated human influenza virus A/H1N1 (A/PR/8/34). Interferon (IFN)-α eli-
cited by A/H1N1 tended to be higher in the JCM 5805 group compared with the 
placebo group, and an IFN-α-inducible antiviral factor, interferon-stimulated 
gene 15 (ISG15), elicited by A/H1N1 was significantly higher in the JCM 5805 
group compared with the placebo group. L. lactis JCM 5805 also has the ability 
to enhance the activity of natural killer (NK) cells through plasmacytoid den-
dritic cell (pDC) activation [5]. 

This study was the first community-based intervention study to examine the 
effects of consumption of JCM 5805 on the reduction of influenza incidence 
rates and cumulative incidence rates among schoolchildren in Iwate Prefecture. 
The study was carried out in order to clarify the preventive effects of JCM 5805 
yogurt against influenza in a community-based setting. 

2. Method 
2.1. Study Period and Study Subjects 

The authors carried out the study from January through March 2015. School-
children and their parents in Shizukuishi town were told the purpose, frequency 
and period of delivering JCM 5805 yogurt. They were offered the right not to 
take part in the study, and details of a contact person for emergencies and inqui-
ries were also collected. Of 1255 schoolchildren in Shizukuishi town, 780 were 
elementary schoolchildren and 475 were junior high school students. School-
children with milk hypersensitivity would have been excluded, but none had this 
condition. 
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Originally, the authors planned to compare the incidence and cumulative in-
cidence of influenza among schoolchildren in Shizukuishi town with children 
from all seven neighboring municipalities. However, six municipality schools 
were partly or completely closed before the observation period (Table 1). There- 
fore, we decided to compare Shizukuishi town with town A, where no elementa-
ry schools or junior high schools were partly or totally closed before the observa-
tion period. In town A there were 208 elementary schoolchildren and 121 junior 
high school students. 

This study was approved by the ethics committee of Iwate Medical University 
School of Medicine and the ethics committee of Kirin Holdings Co., Ltd (ap-
proval number: 2014-012). All procedures performed in studies involving hu-
man participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki declara-
tion, and its later amendments or comparable ethical standards. 

2.2. Delivery Method and Delivery Period 

The test sample was commercially available yogurt made with JCM 5805. One 
pack of yogurt contains 100 billion cells of L. lactis JCM 5805. JCM 5805 yogurt 
was delivered three times a week (Monday, Wednesday, and Friday) to all ele-
mentary schools and junior high schools in Shizukuishi town from January 16 
through March 18, 2015. 

2.3. Diagnosis of Influenza 

Enforcement regulations for the School Health and Safety Act require schools to 
inform the Board of Education of the municipality of the number of influenza 
cases every day. Therefore, the Board of Education of the municipality has a true 
handle on the exact number of influenza cases in each elementary school or ju-
nior high school at any given point. The number of influenza cases in each  
 
Table 1. The number of classes, grades, and schools closed due to influenza in Shizukui-
shi town and seven neighboring municipalities from November 17, 2014 through January 
15, 2015. 

Municipalities 
The number of 
classes closed 

The number of 
grades closed 

The number of 
schools closed 

Total number of 
closure 

Shizukuisi town 0 0 0 0 

Town A 0 0 0 0 

City B 0 3 0 3 

City C 0 6 17 23 

City D 0 14 88 102 

City E 7 7 12 26 

Town F 0 7 11 18 

Town G 0 2 9 11 
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school was used as the numerator for influenza infection each day. The inci-
dence rate was calculated as follows: 

Weekly incidence rate 
Weekly maximum number of influenza cases Number of schoolchildren=

 

The cumulative incidence rate was calculated as follows: 
Cumulative incidence rate
= Total numerator during the period Number of schoolchildren

 

The chi-square test was used to test the statistical significance of cumulative 
incidence rates between Shizukuishi town and town A. 

3. Results 

First, we evaluated the incidence rates in the elementary school in Shizukuishi 
town and town A from the week of January 5 through to the week of March 30, 
2015. The peak incidence rate of influenza in Shizukuishi town was 5.90% and 
that for town A was 8.65% (Figure 1). The influenza incidence rates for the ju-
nior high school in Shizukuishi town and town A are shown in Figure 2. The  
 

 
Figure 1. Incidence rates for elementary school in Shizukuishi town and town A from 
January 5 week through March 30 week, 2015. 
 

 
Figure 2. Incidence rates for junior high school in Shizukuishi town and town A from 
January 5 week through March 30 week, 2015. 
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peak incidence rate in Shizukuishi town was 4.00% and in town A was 9.92%. 
The combined incidence rates for both elementary school and junior high school 
are shown in Figure 3. The peak influenza incidence rate for Shizukuishi town 
was 5.18% and for town A was 7.29%. 

The cumulative incidence rates for elementary school, junior high school, and 
combined data from the week of January 12 through to the week of March 16 are 
shown in Figure 4. The cumulative incidence rate for the elementary school in 
Shizukuishi town was 22.69% and that of town A was 31.73%. The cumulative 
incidence rate for the junior high school in Shizukuishi town was 15.16% and 
that of town A was 19.83%. The combined cumulative incidence rate for the 
elementary school and junior high school in Shizukuishi town was 19.84% and 
that of town A was 27.36%. Since JCM 5805 yogurt was delivered from January 
16 through March 18, the cumulative incidence rates were observed for this pe-
riod. Although the difference in cumulative incidence rates between Shizukuishi 
town and town A among junior high school students was not statistically signif- 
 

 
Figure 3. Incidence rates for elementary school and junior high school in Shizukuishi 
town and town A from January 5 week through March 30 week, 2015. 
 

 
Figure 4. Cumulative incidence rates for schoolchildren in Shizukuishi town and town A 
from January 12 week through March 16 week, 2015. 

0.30 

1.52 

4.26 

7.29 

5.47 
6.08 

0.30 
0.91 0.91 

0.30 
0.96 

2.47 

5.18 

2.47 
3.19 2.87 

1.99 

0.56 
0.16 0.00 

2.00 

4.00 

6.00 

8.00 

10.00 

12.00 

Town A Shizukuishi town

％

31.73

19.83

27.36

22.69

15.16

19.84

0

5

10

15

20

25

30

35

40

Elementary school Junior high school Total

Town A Shizukuishi town

P<0.01

Ｐ＜0.01

％

ＮＳ



K. Sakata et al. 
 

761 

icant, the differences of rates between both elementary school and total school-
children were significant at the 1% level. 

4. Discussion 

We previously revealed that intake of JCM 5805 can activate murine pDC as well 
as human pDC, both in vitro and in vivo [6]. The results of that study indicated 
that JCM 5805 yogurt intake three times a week was associated with a reduction 
of approximately two-thirds in the incidence rates of influenza in schoolchild-
ren. The cumulative incidence rates for elementary school and total school-
children in Shizukuishi town were significantly lower than those of the neigh-
boring town A. These results imply that intake of JCM 5805 yogurt among 
schoolchildren possibly activates pDC, promotes IFN-α production, enhances 
the cytotoxic activity of NK cells, and has potent antiviral effects. Oral adminis-
tration of JCM5805 for 10 weeks has previously been demonstrated to prevent 
the pathogenesis of an influenza-like illness via enhancement of an ISG15-me- 
diated response to influenza virus [4]. ISG15 inhibits replication and release of 
influenza virus and type I herpes simplex virus from infected cells [7]. This study 
revealed for the first time the immunological possibility of reducing influenza 
epidemics. Such influenza epidemics are of particular concern among students 
preparing for examinations. 

The report by the National Institute of Infectious Diseases as of March 22, 
2017 showed that influenza 2009 pandemic A (H1N1) pdm09 viruses were 
screened during the 2016/2017 season in Japan. Out of 107 viral isolates, 2 iso-
lates (1.9%) showed drug resistance to Oseltamivir and Peramivir [8]. From a 
total of 85 different viral isolates selected, all showed drug resistance to Amanta-
dine. Of 276 viruses selected, no viral isolates showed resistance to Zanamivir or 
Laninamivir. In Japan, anti-influenza agents have been used more frequently 
compared with other countries [9]. JCM 5805 yogurt has an advantage in that it 
prevents the emergence of drug resistance, if the yogurt can contribute to a re-
duction in the amount of antiviral agent used. 

Our study had certain limitations. First, the incidence rate data was not based 
on the individual’s history but was based on the reports by enforcement regula-
tions through the School Health and Safety Act. In Japan, schoolchildren in-
fected with influenza visit clinics or hospitals and are given a medical certificate. 
The school principal will judge if the student should be absent or not based on 
the certificate. Therefore, it could be that the clinical diagnosis is different from 
the actual infection. Inclusion of laboratory-confirmed influenza data would 
provide more firm evidence of the effect of JCM 5805 yogurt. Second, since we 
could not obtain individual histories of vaccination, we could not eliminate the 
effects of vaccination. The incidence of influenza will also be affected by temper-
ature, humidity, stress, and many other environmental factors. In this study we 
could not eliminate the effects of these factors. Further studies are needed to cla-
rify the specific effects of JCM 5805 yogurt. 
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5. Conclusion 

JCM 5805 yogurt intake three times a week over a 3-month period reduced the inci-
dence rates of influenza by approximately two-thirds in Shizukuishi town school-
children compared with those of the neighboring town. Furthermore, the cumulative 
elementary school incidence rates and combined elementary school and junior high 
school data were significantly lower compared with those of town A. 
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