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Effects of orally administered lactoferrin and 
lactoperoxidase on symptoms of the common cold

Introduction

Common cold syndrome is the acute inflammatory diseases 
of the upper respiratory tracts such as the nasal cavity, 
tonsils, pharynx, and larynx and includes rhinitis, tonsillitis, 
pharyngitis, and laryngitis.[1,2] Influenza and sinusitis are 
sometimes characterized as common cold syndromes. The 
symptoms are sniffling, nasal obstruction, sneezing, sore throat, 
cough, sputum, headache, fever, general malaise, muscle pains, 
and arthralgia. Nausea, vomiting, diarrhea, and abdominal pain 
are also often seen. In influenza infection, these subjective 
symptoms are acutely severe. Common cold syndrome is 
mainly caused by viral infection of the upper respiratory tracts, 
although changes of temperature and non-infectious factors 
such as allergy may be the cause. In winter and spring, virus 

infections caused by influenza virus, rhinovirus, respiratory 
syncytial virus, parainfluenza virus, etc., are commonly 
prevalent. These viruses infect the upper respiratory tracts and 
cause acute inflammatory diseases.

Saliva coats the surface of upper respiratory tracts and is 
an important body fluid to interfere with virus infection of 
the tracts. Lactoferrin (LF) and lactoperoxidase (LPO) are 
glycoproteins and are components of saliva as well as milk 
and tears.[3-6] LF has been demonstrated to show antibacterial 
activity against periodontopathic bacteria in vitro.[7-9] In 
periodontitis patients, oral administration of bovine LF 
has been shown to reduce the number of periodontopathic 
bacteria in the subgingival plaques.[10] LPO catalyzes the 
hydrogen peroxide-dependent oxidation of thiocyanate to 
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to shorten significantly the duration of fever higher than 38°C in the subgroup that did 
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hypothiocyanite and exhibits antimicrobial properties.[5] The 
viability of oral bacteria has been shown to be reduced by 
the LPO thiocyanate-hydrogen peroxide system.[11,12] The 
studies indicating the formation of hypothiocyanite (a potent 
antimicrobial agent) in saliva by the enzymatic action of LPO 
and rapid reduction of the infectivity of influenza virus by 
hypothiocyanite have also been reported.[13,14] The efficacy 
of LF and LPO in maintaining oral hygiene by reducing 
periodontal pathogens and suppressing oral malodor has been 
demonstrated by clinical trials, in which foods containing 
LF and LPO have been eaten.[15] Exogenous LF and LPO 
have been shown to be effective in preventing common viral 
infections containing influenza virus infection.[16,17] Thus, it is 
possible that LF and LPO in saliva are effective in reducing 
virus infection and alleviating the symptoms.

In this study, we conducted an exploratory clinical trial to 
examine the effectiveness of sucking a tablet containing LF 
and LPO in alleviating the symptoms of a common cold or 
influenza virus infection.

Methods

A randomized, open-label, parallel-group trial was conducted 
from January to March, 2015, in accordance with the Helsinki 
Declaration of 1975 and as revised in 2013. This study 
including the protocol, amendments, and informed consent 
documents was approved by the Ethical Committee of Kyushu 
University of Health and Welfare (No. 14-034 on January 14, 
2015) and performed at Kyushu University of Health and 
Welfare.

Participants in the trial were healthy adult volunteers chosen 
from students and faculty members of Kyushu University 
of Health and Welfare who were 20–65 years old. The trial 
schedule is shown in Figure 1. The aim and schedule of 
the study were explained, and written informed consent 
was obtained from the subjects. A background survey of 
subject characteristics was performed. In the survey, the 
main exclusion criteria were milk allergy; previous or 
present clinically significant diseases of digestive, endocrine, 

circulatory, or metabolic organs including the liver, kidney, 
heart, or lung; or judged ineligible by this research manager. Of 
the 414 volunteers, seven were excluded based on the exclusion 
criteria. Finally, 407 subjects were randomized into treatment 
(203 subjects) and non-treatment (204 subjects) groups, as 
shown in Figure 2.

Subjects in the treatment group received tablets containing 
LF+LPO (20 mg LF, 2.6 mg LPO, and 2.6 mg glucose oxidase 
per tablet, Morinaga Milk Industry) for 8 weeks at a dose of 3 
tablets per day for sucking, preferably during their commute, 
ambulation, or travel [Figure 1], because this dose was effective 
in the previous clinical studies investigated oral periodontal 
bacteria and microbiota.[18,19] The non-treatment group did not 
receive any tablets [Figure 1].

During the 8 weeks, the subjects in both groups were asked 
to record the presence or absence of common cold symptoms 
such as fever (body temperature), sore throat, cough, nasal 
secretion, sniffles, sputum, headache, joint pain, and muscle 
ache in their diaries. Daily records were summed up to calculate 
the total numbers of common cold symptoms. Subjects were 
also asked to record the diagnosis of influenza infection and 
the presence or absence of the gastrointestinal symptoms such 
as diarrhea, nausea, and vomiting. To evaluate the safety, the 
subjects were asked to record subjective symptoms other than 
those of the common cold and gastroenteritis.

Symptoms of the common cold, influenza virus infection, 
and gastrointestinal symptoms were used as items of the 
effectiveness evaluation. In principle, as analysis sets, we 
used all cases in which the study was completed without plan 
violations, defined as failing to obtain informed consent, meet 
eligibility criteria, provide data after randomization, and an 
uptake rate <67%. As the analysis sets of safety evaluation, all 
cases of non-treatment and treatment groups with at least one 
intake of a LF+LPO-containing tablet were used.

The incidence and duration (number of days) of symptoms 
were analyzed by Fisher’s exact test and Wilcoxon ranked 
sum test, respectively. Subgroups were classified based on 

Figure 1: Trial schedule. During recruitment period, informed consent was obtained, a background survey was performed, and subjects were 
randomized into two groups. During treatment period, subjects in the treatment group received tablets containing lactoferrin+lactoperoxidase 
and the non-treatment group did not receive any tablets
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the background characteristics obtained from the subjects 
including habits of wearing a face mask, handwashing, and 
gargling. Data collected from these subgroups were also 
analyzed by Student’s t-test. For the safety evaluation, the 
number of subjects with adverse events and the frequency in 
each group were analyzed by Fisher’s exact test. JMP ver. 9.0.2 
(SAS Institute) was used for analyses.

Results

Of the 407 volunteers enrolled, 203 and 204 were allocated to 
treatment and non-treatment groups, respectively. In each group, 
subjects who did not hand in a diary according to protocol (48 in 
treatment group and 68 in non-treatment group) and/or did not 
consume the test tablets at an uptake rate more than 67% (26 in 
treatment group) were not included in the analysis, as shown 
in Figure 2. Finally, 265 subjects completed the study, and the 
data obtained from 129 in the treatment group and 136 in the 
non-treatment group were statistically analyzed [Figure 2]. The 
proportion of loss to follow up was 34.9%. Testing periods in 
treatment and non-treatment groups were 55.6 ± 1.9 days and 
55.8 ± 1.2 days, respectively, and no significant difference was 
found. The intake rate of LF+LPO-containing tablets was 91.5 
± 8.0% (67.3 – 100.0%) in the treatment group.

In the background survey, subjects were classified into 
subgroups based on characteristics of sex, age, influenza 
vaccination, and habits of wearing a face mask, handwashing, 
and gargling. As shown in Table 1, a slight imbalance in 
the ratio of subjects with the habit of gargling was detected 

between treatment (69:60, 53.5%) and non-treatment (89:47, 
65.4%) groups [P = 0601, Table 1]. The other characteristics 
of subjects were statistically balanced between treatment and 
non-treatment groups.

For the safety evaluation, recorded diaries of 313 subjects 
were analyzed (data not shown). No serious adverse event 
was observed in this study. One subject discontinued the test. 
In this case, stomach ache disappeared after cessation of the 
intake of LF+LPO-containing tablets. There was no statistical 
difference between the incidence of adverse events in treatment 
and non-treatment groups.

As the primary end point of the study, the incidence and 
duration of common cold, gastrointestinal symptoms, and 
influenza infection were analyzed [Tables 2 and 3]. No 

Figure 2: Participant flowchart. Of the 414 volunteers, seven were excluded based on the exclusion criteria. Finally, 407 subjects were 
randomized into treatment and non-treatment groups. In each group, subjects who did not hand in a diary according to protocol and/or did 
not consume the test tablets at an uptake rate more than 67% were not included in the analysis. The data obtained from 129 in the treatment 
group and 136 in the non-treatment group were statistically analyzed

Table 1: Characteristics of subjects
Characteristics Treatment 

 (n=129)
Non‑treatment 

 (n=136)
P value

Sex  
(male: female) (%)

68:61 (52.7) 62:74 (45.6) 0.2697

Age (years) 27.2±9.0 26.9±9.5 0.8398

Influenza 
vaccination (%)

66:63* (51.2) 67:69* (49.3) 0.8062

Face mask 
wearing (%)

35:94* (27.1) 40:96* (29.4) 0.6852

Handwashing (%) 104:25* (80.6) 119:17* (87.5) 0.1335

Gargling (%) 69:60* (53.5) 89:47* (65.4) 0.0601
Characteristics were statistically compared between treatment group and non-treatment group. 
*Yes: No
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statistically significant difference was found in the incidence 
and duration of common cold, gastrointestinal symptoms, 
and influenza infection between treatment and non-treatment 
groups.

As the secondary analysis [Table 4], in subgroups with and 
without the face mask-wearing habit or handwashing habit, 
there were no statistical differences between the incidences 
of common cold symptoms of treatment and non-treatment 
groups. In the subgroup with the gargling habit (n = 158), 
no significant difference was found between the incidences 
of common cold symptoms of treatment (23:46, 33.3%) and 
non-treatment groups (26:65 27.0%), either. However, in the 
subgroup without the gargling habit (n = 107), the incidence 
of common cold symptoms in the treatment group (21:39, 
35.0%) was slightly lower than that in the non-treatment 
group (25:22, 53.2%) [P = 0.0771, Table 4]. As shown in 
Figure 3 and Table 5, also, in the subgroup without gargling 
habit (n = 107), the duration of common cold symptoms in 
the treatment group (n = 60) was 2.4 ± 5.0 days and slightly 
shorter than that in the non-treatment group (3.3 ± 5.0 days, 
n = 47) [P = 0.0612, Figure 3 and Table 5]. In subgroups with 
and without face mask-wearing habit or handwashing habit 
or the subgroup with gargling habit, there were no statistical 
differences between treatment and non-treatment groups. Thus, 
LF+LPO-containing tablets were suggested to be beneficial in 
reducing the incidence and duration of common cold symptoms 
in the subgroup without gargling habit.

When the incidences of common cold symptoms in non-
treatment groups [n = 136, Table 4] were compared between 
subgroups with and without habitual gargling, the incidence 
in the subgroup with the gargling habit (24:65, 27.0%) was 
significantly lower than that in subgroup without the gargling 
habit (25:22, 53.2%) [P = 0.0045, Table 4]. Furthermore, the 
duration of common cold symptoms of the non-treatment group 

in the subgroup that gargled was 1.8 ± 4.0 days (n = 89) and 
significantly shorter than that in subgroup that did not gargle 
(3.3 ± 4.7 days, n = 47) [P = 0.0051, Figure 3 and Table 5]. The 
gargling habit, itself, was effective in reducing the incidence 
and duration of common cold symptoms.

In the subgroup that did not gargle (n = 107), total numbers of 
common cold symptoms and duration of sniffles in treatment 
groups were 3.3 ± 6.8 and 0.1 ± 0.3 days, respectively, and 
lower than those in the non-treatment group (5.1 ± 7.9 and 
0.5 ± 1.5 days, respectively), although the difference was not 
statistically significant. As shown in Figure 4 and Table 6, the 
duration of fever (body temperature ≥38°C) in the subgroup 
not wearing a face mask (n = 190) was significantly shorter 
in the treatment group (0.0 ± 0.0 days, n = 94) than in the 
non-treatment group (0.1 ± 0.4 days, n = 96) (P = 0.0466). In 
the subgroup of males (n = 130), the duration of fever higher 
than 38°C in the treatment group (0.0 ± 0.0 days) seemed to be 
shorter than that in the non-treatment group (0.1 ± 0.5 days). In 
the subgroup older than 23 years (n = 141), the duration of fever 
higher than 38°C in the treatment group (0.000 ± 0.000 days) 
seemed to be shorter than that in non-treatment group (0.073 ± 
0.040 days). In the subgroup of females (n = 135), the duration 
of sniffles in the treatment group (0.1 ± 0.3 days) seemed to be 
shorter than that in the non-treatment group (0.4 ± 1.2 days). 
It was possible that tablets containing LF+LPO contributed to 
the alleviation of common cold symptoms.

Discussion

We studied the effects of orally administered tablets containing 
LF and LPO on symptoms of the common cold. The incidence 
and duration of common cold, gastrointestinal symptoms, and 
influenza infection were not statistically different between 
treatment and non-treatment groups [Tables 2 and 3]. The 
observed limitation of the effects of LF and LPO tablets may 
have come from (1) a small number of subjects, (2) the type of 
subjects, who were young healthy individuals, (3) difference 
in the ratio of number of subjects with or without gargling 
habit between the treatment group and non-treatment group, 
and (4) overall low incidence of common cold, gastrointestinal 
symptoms, and influenza infection.

However, LF and LPO tablets were moderately effective in 
reducing the incidence and duration of common cold symptoms 
in the subgroup that did not gargle habitually [Table 4 and 
5 Figure 3 respectively], and especially, in shortening the 

Table 2: Incidence of common cold, gastrointestinal symptoms, and influenza infection
Infection/symptom Treatment (n=129) Non‑treatment (n=136) P value OR 95% CI

Influenza infection (%) 1:128* (0.8) 1:135* (0.7) 1.0000 1.05 0.04–26.83

Common cold symptoms (%) 44:85* (34.1) 49:87* (36.0) 0.7972 0.92 0.55–1.52

Gastrointestinal symptoms (%) 17:112* (13.2) 16:120* (11.8) 0.8527 1.14 0.55–2.38
Incidence of common cold, gastrointestinal symptoms, and influenza infection was statistically compared between treatment group and non-treatment group. *Yes: No. OR: Odds ratio, CI: Confidence 
interval

Table 3: Duration of common cold, gastrointestinal symptoms, 
and influenza infection
Infection/symptom Treatment 

 (n=129)
Non‑treatment  

(n=136)
P value

Influenza infection 0.1±0.6* 0 (0,0)† 0.1±1.5* 0 (0,0)† 0.9787

Common cold 
symptoms

2.1±4.9* 0 (0,2)† 2.3±4.3* 0 (0,3)† 0.5296

Gastrointestinal 
symptoms

0.4±1.7* 0 (0,0)† 0.3±1.0* 0 (0,0)† 0.7680

Duration of common cold, gastrointestinal symptoms, and influenza infection was statistically 
compared between treatment group and non-treatment group. *Mean number of days±SD. 
†Median (quartile). SE: Standard error
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Table 4: Subgroup analysis of the incidence of common cold symptoms
Characteristics Subgroup Treatment n=129 (%) Non‑treatment n=136 (%) P value OR 95% CI

Face mask wearing Yes 11:24* (31.4) 14:26* (35.0) 0.8091 0.85 0.32–2.23

No 33:61* (35.1) 35:61* (36.5) 0.8805 0.94 0.52–1.71

Handwashing Yes 35:69* (33.7) 41:78* (34.5) 1.0000 0.97 0.55–1.68

No 9:16* (36.0) 8: 9* (47.1) 0.5338 0.63 0.18–2.23

Gargling Yes 23:46* (33.3) 24:65* (27.0) 0.4831 1.35 0.68–2.70

No 21:39* (35.0) 25:22* (53.2) 0.0771 0.47 0.21–1.03
Incidence of common cold symptoms was statistically compared between treatment group and non-treatment group, in the subgroup with or without face mask-wearing habit, handwashing habit, and 
gargling habit. *Yes: No. OR: Odds ratio, CI: Confidence interval

Table 5: Subgroup analysis of duration of common cold symptoms (corresponding to Figure 3)
Characteristics Subgroup Treatment (n=129) Non‑treatment (n=136) P value

Face mask wearing Yes 1.9±0.8 (n=35) 2.1±0.6 (n=40) 0.6394

No 2.2±0.5 (n=94) 2.4±0.4 (n=96) 0.6487

Handwashing Yes 2.1±0.5 (n=104) 2.2±0.4 (n=119) 0.6816

No 2.3±1.0 (n=25) 2.7±1.0 (n=17) 0.4272

Gargling Yes 1.9±0.6 (n=69) 1.8±0.4 (n=89) 0.6011

No 2.4±0.6 (n=60) 3.3±0.7 (n=47) 0.0612
Duration of common cold symptoms was statistically compared between treatment group and non-treatment group, in the subgroup with or without face mask-wearing habit, handwashing habit, and gargling 
habit. Duration was indicated as mean days±SE. SE: Standard error

Table 6: Subgroup analysis of duration of fever (body temperature≥38°C) (corresponding to Figure 4)
Characteristics Subgroup Treatment (n=129) Non‑treatment (n=136) P value

Face mask wearing Yes 0.09±0.09 (n=35) 0.00±0.00 (n=40) 0.2973

No 0.00±0.00 (n=94) 0.73±0.04 (n=96) 0.0466

Handwashing Yes 0.03±0.03 (n=104) 0.06±0.03 (n=119) 0.2346

No 0.00±0.00 (n=25) 0.00±0.00 (n=17)

Gargling Yes 0.04±0.04 (n=69) 0.06±0.04 (n=89) 0.4588

No 0.00±0.00 (n=60) 0.04±0.04 (n=47) 0.2666
Duration of fever (body temperature≥38°C) was statistically compared between treatment group and non-treatment group, in the subgroup with or without face mask-wearing habit, handwashing habit, and 
gargling habit. Duration was indicated as mean days±SE. SE: Standard error

Figure 3: Subgroup analysis of the duration of common cold symptoms. Duration of common cold symptoms was statistically compared between 
treatment group and non-treatment group, in the subgroup with or without face mask-wearing habit, handwashing habit, and gargling habit

Figure 4: Subgroup analysis of the duration of fever (body temperature ≥38°C). Duration of fever (body temperature ≥38°C) was statistically 
compared between treatment group and non-treatment group, in the subgroup with or without face mask-wearing habit, handwashing habit, 
and gargling habit
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duration of fever higher than 38°C in that subgroup that did 
not wear a face mask habitually [Figure 4 and Table 6]. It was 
possible that LF and LPO tablets play a protective role against 
the common cold and influenza. LF and the catalytic product 
of LPO system and hypothiocyanite exhibit antiviral activities 
against influenza virus and viruses causing common cold.[13,17] 
The LF and LPO contained in saliva act on not only the oral 
cavity but also the upper respiratory tracts. Most viruses that 
cause the common cold infect upper respiratory tracts and cause 
acute inflammatory diseases. LF also enhances the expression 
of antiviral cytokines and interferon α/β/λ, in the intestinal 
cells.[20,21] LPO was reported to exhibit anti-inflammatory effects 
in mice suffering from influenza virus-induced pneumonia and 
dextran sulfate sodium-induced colitis.[16,22] Thus, LF and LPO 
might be useful to alleviate common cold symptoms.

Preventive effects of wearing a face mask, handwashing, and 
gargling on seasonal respiratory illnesses have been reported 
in previous clinical trials.[23-25] In this study, we took account of 
their preventive effects and compared the incidences of common 
cold symptoms of subgroups with and without habitual face 
mask-wearing, handwashing, or gargling, as shown in Table 4. 
In the non-treatment group of the current study, the incidence 
and duration of common cold symptoms were significantly lower 
in the subgroup that habitually gargled than in the subgroup that 
did not habitually gargle [Table 4]. This was consistent with 
previous reports,[25] although there was no significant difference 
between non-treatment subgroups with and without face mask-
wearing habit or handwashing habit. Habitual gargling affected 
the incidence of common cold symptoms much more than face 
mask-wearing and handwashing in this study.

LF- and LPO-containing tablets were beneficial to the reduction 
of the incidence and duration of common cold symptoms in the 
subgroup that did not habitually gargle [Figure 3 and Tables 4 
and 5]. LF and LPO are primary components of saliva, and 
their oral administration probably increases their concentration 
in the saliva. Without gargling, the higher concentration can 
be maintained in the saliva longer than in the subgroup that 
did gargle. Therefore, the effect of LF and LPO might be 
remarkable in the subgroup without the gargling habit.

The duration of fever as a common cold symptom was 
significantly shortened by the administration of LF and LPO in 
the subgroup that did not habitually wear a face mask [Figure 3 
and Table 5]. As shown in Table 2, the incidences of influenza 
infection, common cold symptoms, and gastrointestinal 
symptoms were similar between treatment and non-treatment 
groups. Thus, the shortening of fever duration by the 
administration of LF and LPO suggested that the treatment was 
significantly effective in alleviating common cold symptoms.

Conclusion

The incidence and duration of common cold, gastrointestinal 
symptoms, and influenza infection were not statistically 

different between treatment and non-treatment groups. 
However, orally administered LF and LPO were effective in 
reducing the incidence and duration of common cold symptoms 
and shortening the duration of fever in the subgroups that did 
not habitually gargle or wear a face mask, respectively. These 
results suggest the possibility of a complementary protective 
role by the ingestion of food-containing LF+LPO on the upper 
respiratory tract, especially in the absence of the precautionary 
measures such as gargling or wearing a face mask.
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