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Background/Aims: Administration of a lactic acid bacterial strain, Lacto-
coccus lactis subsp. lactis JCM 5805 (LC-Plasma), is reported to prevent
viral infection via activation of plasmacytoid dendritic cells in mouse and
human studies. As it is assumed that LC-Plasma is taken in excess when it

is commercially provided as a supplement, we conducted a trial using cap-

sules to give 250 mg LC-Plasma (5 times the effective anti-viral dose) every
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sive intake of LC-Plasma. Trial Design: A randomized, double-blind, pla-
cebo-controlled, parallel-group trial was conducted. Methods: Forty
healthy subjects were randomly assigned to the LC-Plasma group (daily in-
take of five capsules containing 50 mg heat-killed LC-Plasma cells per cap-
sule) or the placebo group (daily intake of five placebo capsules with no
LC-Plasma). Physical, hematological, biochemical and urinary examina-
tions and medical interviews were used to evaluate safety. Results: No ab-
normal differences were observed after excessive intake of LC-Plasma cap-
sules when compared to the intake of placebo capsules. Conclusions: There
are no safety concerns associated with the excessive intake of heat-killed
LC-Plasma capsules.
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1. Introduction

Lactic acid bacteria (LAB) have been traditionally used in the production of fer-
mented foods, such as yogurt and cheese, and are regarded as highly safe food
materials. It is reported that LAB have many health functions, such as the regu-
lation of intestinal cells, immune cells and microbiota, and they have been used
in the production of many functional health foods [1] [2]. We previously found
that Lactococcus lactis strain Plasma (LC-Plasma), which is a synonym of Lac-
tococcus lactis subsp. lactis JCM 5805, stimulated and activated plasmacytoid
dendritic cells (pDC), regardless of whether they were live or heat-killed [3].
pDC are immune cells, responsible for early reaction to viral infection and play a
key role in preventing the proliferation and spread of viruses by production of
type I interferons, a key factor in various immune reactions against viruses [4]
[5]. We previously reported that LC-Plasma induced the production of inter-
feron-a (IFN-a) in an in vitro study [3] and prevented viral infection in mouse
and human studies [6]-[11]. In addition, oral administration of LC-Plasma sig-
nificantly suppressed lung inflammation and death caused by parainfluenza vi-
rus infection in mice via enhancement of lung anti-viral immunity [6].
LC-Plasma also alleviated the following symptoms of rotaviral infection: weight
loss, aggravation of fecal scores and rotavirus outgrowth in mice via increasing
mature pDC in the small intestine [7]. In a clinical trial, the expression levels of
anti-viral genes in human peripheral blood mononuclear cells (PBMC) stimu-
lated by inactivated human influenza virus A/HIN1 (A/PR/8/34) were higher in
the subjects who took LC-Plasma compared with subjects who did not take
LC-Plasma [8]. In other clinical studies, the intake of yogurt or supplement con-
taining 50 mg (1.0 x 10" cells or more) of LC-Plasma activated human pDC and
alleviated the symptoms of flu and common cold [9] [10] [11]. Although it was
demonstrated that the intake of 50 mg (1.0 x 10" cells or more) of LC-Plasma
did not produce any safety concerns, it is assumed that LC-Plasma is taken in
excess when it is provided as a supplement. To investigate the safety of excessive
intake of LC-Plasma, we conducted a trial where healthy volunteers ingested
capsules containing 250 mg LC-Plasma (5 times the effective anti-viral dose)

every day for four weeks.

2. Subjects and Method

This trial was approved by the Institutional Review Board in Shinagawa Season
Terrace Health Care Clinic (Minato-ku, Tokyo) in accordance with the Declara-
tion of Helsinki and the Ethical Guidelines for Medical and Health Research In-
volving Human Subjects (approved on April 28, 2017, UMIN test ID:
UMIN000027309).

2.1. Subjects

This trial was conducted at Shinagawa Season Terrace Health Care Clinic.

Healthy male and female adult volunteers (20 to 64 years old) were recruited in
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May 2017 by KSO Corporation. All subjects were provided a sufficient explana-
tion regarding the trial including the trial purpose, contents, methods, and ex-
pected adverse events. Written informed consent was obtained from all volun-
teers before the start of the trial. The exclusion criteria were as follows: excessive
alcohol-drinking behavior; unable to abstain from drinking alcohol from two
days before each examination; chronic illness and regular use of medication;
under treatment or with a history of serious disease (e.g., diabetes, liver disease,
kidney disease or heart disease), thyroid gland disease, adrenal gland disease, or
other metabolic disorder; any food allergy; under treatment for or with a history
of hay fever; under treatment for or with a history of inflammatory bowel disease
(e.g., ulcerative colitis or Crohn’s disease); history of digestive disease affecting
digestion or absorption; frequent diarrhea after ingesting dairy products; under
treatment for or with a history of drug addiction or alcoholism; possible preg-
nancy, pregnancy or lactating; unfavorable blood test result at the baseline pe-
riod; participation or possible participation in another clinical trial using any
other food, medicine or cosmetics during this trial; any other reason for ineligi-
bility as judged by the principal investigator.

Sample size was determined to be twenty subjects for each group: guidelines
from the Japan Society of Health and Nutrition Food Association recommend at

least twenty subjects when conducting a single safety trial [12].

2.2. Trial Design

The trial design was a randomized, double-blind, placebo-controlled, parallel
group comparison experiment, conducted from May to July 2017. The baseline
period before capsule intake was two weeks, capsule intake period was four
weeks, and the follow-up observation period after the completion of intake was
two weeks.

Subjects were randomly divided into two groups (the LC-Plasma group or
placebo group) containing 20 subjects each by the person responsible for statis-
tical analysis so that no bias was generated in the baseline data (sex, age or BMI).
Subjects consumed either five LC-Plasma capsules containing 50 mg (1.0 x 10"
or more) of heat-killed LC-Plasma per capsule or five placebo capsules that did
not contain LC-Plasma, daily for four weeks. Capsules were consumed at any
time of the day during the intake period. Capsules were manufactured under the
responsibility of Kirin Co., Ltd. The placebo capsules were made from the same
materials and according to the same prescription as the LC-Plasma capsules ex-
cept that LC-Plasma was replaced with cornstarch. Neither the investigators nor
the subjects could distinguish between the capsules. The allocation table was
sealed and stored securely by the controller; in addition, the capsule codes were
blinded and the data set was locked until all analyses were complete. The ex-
aminations included: physical examination (height, weight, body mass index
(BMI), systolic blood pressure, diastolic blood pressure, and pulse rate), hema-

tological examination (white blood cell count, red blood cell count, hemoglobin
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(Hb), hematocrit (Ht), mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC),
platelet count, differential leucocyte count [neutrophils (NEUT), lymphocytes
(LYMPH), monocytes (MONO), eosinophils (EOSINO), and basophils (BASO)]),
blood biochemical examination (total protein, albumin, total bilirubin, aspartate
aminotransferase (AST (GOT)), alanine aminotransferase (ALT (GPT)), lactic
dehydrogenase (LDH), alkaline phosphatase (ALP), y-glutamyl transpeptidase
(»GTP), creatine phosphokinase (CPK), urea nitrogen, creatinine, uric acid, so-
dium (Na), chlorine (Cl), potassium (K), calcium (Ca), inorganic phosphorus, mag-
nesium, serum iron, total cholesterol, low density lipoprotein (LDL)-cholesterol,
high density lipoprotein (HDL)-cholesterol, triglyceride (TG), fasting blood
glucose, and HbAlc (NGSP value)), urinalysis (urine protein, urine glucose,
urinary bilirubin, urinary ketone body, urinary occult blood reaction, urinary
urobilinogen, urine pH, and urine specific gravity), and a medical interview
conducted by a physician. Hematological examination, blood biochemical ex-
amination and urinalysis were performed by LSI Medience Corporation under
consignment.

Capsule intake, physical health, living conditions and the intake of health food
products and medicines were listed in the subject’s diary from fourteen days be-
fore the start of capsule intake (in week 0) and until the day before the medical
examination during the follow up observation period (in week 6). All meals (in-
cluding alcohol) ingested during the period from week 0 until week 6 were rec-
orded in a dietary diary. In addition, the contents of meals taken during the pe-
riod from 7 days before the day of examinations in week 0, week 2, week 4 and
week 6 (28 days in total) were recorded in detail in the dietary diary. The records
in the diary were checked on the day of each visit date, and subjects were strictly

guided if any violations such as surfeit were found.

2.3. Statistical Analysis

The mean and standard deviation were calculated for all parameters measured at
the baseline period before intake. Statistical analysis was performed by one-way
analysis of variance (ANOVA) and the measured values were tabulated (Table
1(a)). Cross-tabulation tables were prepared for data on gender and qualitative
urinalysis, and the results of qualitative urinalysis were scored and analyzed by
Wilcoxon’s rank sum test (Table 1 and Table 2).

The mean and standard deviation were calculated for all parameters measured
in each group. Statistical analysis was performed by paired t-test (two-tailed test)
for comparison of the data obtained at the start of ingestion (in week 0), and
those obtained at the examination in weeks 2, 4 (intake period) and 6 (at the end
of the follow up). In addition, statistical analysis was conducted using unpaired
t-tests (two-tailed test) for comparison of the data at each examination between
the LC-Plasma group and placebo group (Tables 2-8). Stratified analysis by sex

was conducted for the measurement parameters in which the reference values
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Table 1. (a) Characteristics of the study subjects at baseline period; (b) Characteristics of the study subjects at baseline period.

(a)
LC-Plasma (n = 20) Placebo (n = 20) Whole (n = 40)
Parameter Unit pvalue
mean + SD mean + SD mean + SD
Age years 443 +12.0 43.8+99 0.875 44.0 +£10.9
Height cm 164.8 +9.3 165.2 +8.7 0.881 165.0 +8.9
Body weight kg 59.6+9.2 60.4+7.9 0.770 60.0 + 8.5
BMI 219+1.7 22.1+1.9 0.660 220+1.8
Systolic blood pressure mmHg 119.4 + 14.1 121.4 £13.1 0.644 120.4 +£13.5
Diastolic blood pressure mmHg 72.6 £11.3 71.7 £10.8 0.786 72.1 £10.9
Pulse rate bpm 72.5+10.5 712+7.8 0.646 71.8 £9.1
White blood cell count /mL 5640 + 1188 6300 + 1505 0.132 5970 + 1380
Red blood cell count x10*/mL 476.6 £ 44.8 466.1 + 36.7 0.423 471.3 £40.8
Hemoglobin g/dL 145+1.5 143 +1.5 0.634 144 +1.5
Hematocrit % 449 +4.0 43.9+4.2 0.460 444+ 4.1
Platelet count x10*/mL 273 +5.8 25.7 £3.5 0.289 26.5+4.8
MCV fl 944 +4.5 944 +3.2 0.968 944 +3.9
MCH rg 304 +1.9 30.6 £ 1.2 0.788 305+ 1.6
MCHC % 32.2+0.9 324 +0.7 0.371 32.3+0.8
NEUT/leukocyte fractionation % 56.3+9.3 57.6+7.3 0.615 56.9 +8.2
LYMPH/leukocyte fractionation % 34778 33.6+6.3 0.608 342+7.0
MONO/leukocyte fractionation % 55+1.4 5.0+1.0 0.208 53+1.2
EOSINO/leukocyte fractionation % 3.0£23 32+23 0.805 3.1+23
BASO/leukocyte fractionation % 05%0.3 0.6 £0.4 0.195 0.6 +0.3
Total protein g/dL 7.1+0.4 7.2+0.4 0.517 7.1+0.4
Albumin g/dL 4.4+0.3 4.4+0.3 0.604 4.4+0.3
AST (GOT) U/L 19.1£4.0 18.1+3.3 0.392 18.6 £3.6
ALT (GPT) U/L 16.1+79 16.1£5.9 0.982 16.1+6.9
LD (LDH) U/L 181.9 +23.0 168.8 +17.2 0.049 1753 +21.1
Total bilirubin mg/dL 0.80 +0.26 0.74 £ 0.21 0.459 0.77 £0.23
ALP U/L 181.4 +48.4 199.9 +52.8 0.255 190.6 + 50.8
v-GT (y-GTP) U/L 20.0 +£10.0 20.0 +8.9 1.000 20.0 +£9.4
CK (CPK) U/L 116.3 £ 56.2 96.1 +£46.9 0.226 106.2 £ 52.1
Urea nitrogen mg/dL 127 +3.7 13.0+3.2 0.779 129+ 3.4
Creatinine mg/dL 0.76 £ 0.18 0.75 £ 0.11 0.782 0.75 £ 0.15
Uric acid mg/dL 53+14 52+1.0 0.689 52+1.2
Sodium (Na) mEq/L 141.3+19 1414+ 1.4 0.848 1413+ 1.6
Chloride (Cl) mEq/L 104.5+1.9 1049 £2.2 0.545 104.7 £ 2.1
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Continued
Potassium (K) mEq/L 44+0.3 44+0.3 0.364 44+0.3
Calcium (Ca) mg/dL 9.7+0.3 9.6 +0.3 0.151 9.7+0.3
Inorganic phosphorus mg/dL 33+0.5 35+0.4 0.230 3.4%0.5
Magnesium mg/dL 2.3+0.1 2.3+0.1 0.347 2.3+0.1
Serum iron mg/dL 109.6 +43.2 101.0 +26.3 0.455 105.3 + 35.6
Total cholesterol mg/dL 200.1 £24.5 200.1 £ 26.6 0.995 200.1 £25.2
LDL-cholesterol mg/dL 115.4 +£23.0 112.1 £20.7 0.641 113.7 £ 21.7
HDL-cholesterol mg/dL 62.3£13.0 69.3 £16.0 0.137 65.8 £ 14.8
Triglyceride (TG) mg/dL 93.7 £49.3 83.7 £ 45.6 0.509 88.7 £47.1
Fasting blood glucose mg/dL 845+78 82.8+5.6 0.433 83.7+6.7
HbAlc % 55%0.3 54+0.3 0.616 55%0.3
Urine pH 6.3 +0.6 6.5+ 0.5 0.203 6.4+0.6
Urine specific gravity 1.020 + 0.008 1.020 +0.007 0.984 1.020 +0.008

pvalue: ANOVA.

(®)
LC-Plasma (n = 20) Placebo (n = 20) Whole (n = 40)
Parameter pvalue
mean * SD mean * SD mean = SD
Urine protein 0.00 = 0.00 0.00 £ 0.00 1.000 0.00 £ 0.00
Urine glucose 0.00 £ 0.00 0.00 + 0.00 1.000 0.00 + 0.00
Urobilinogen 0.00 = 0.00 0.00 £ 0.00 1.000 0.00 £ 0.00
Urine bilirubin 0.00 = 0.00 0.00 £ 0.00 1.000 0.00 £ 0.00
Urine ketone body 0.00 £ 0.00 0.00 £ 0.00 1.000 0.00 £ 0.00
Occult blood reaction 0.05 +0.22 0.00 + 0.00 0.317 0.03 £ 0.16

pvalue: Wilcoxon’s rank sum test (asymptotic significance probability).

Table 2. Physical parameters at the start of intake, during the intake period and during follow up observations of all subjects.

oW 2W 4W 6W
Reference Study
Parameter food P P P P P P pvalue
range oods mean + SD  value mean +SD value value mean + SD value value mean+ SD value
1 12 1 2 1
Height LC-Plasma 20 164.6%9.3 164.6 + 9.3 0410 164.5+9.2 0.248 164.6+9.3 0.957
0.849 0.869 0.808 0.860
(cm) Placebo 20 165.1+8.7 165.1 + 8.7 0.841 1652 +8.7 0.529 165.1+8.7 0.487
Body LC-Plasma 20 59.0 £9.2 58.8 £9.0 0.527 59.0+9.1 0.876 58.9+9.2 0.676
weight 0.726 0.735 0.774 0.793
(ke) Placebo 20 59.9+7.7 59.7 £7.5 0.054 59.8+7.7 0.516 59.6+7.5 0.079
LC-Plasma 20 21.6+1.8 216+ 1.6 0463 21.7+17 0.662 21.6+18 0.747
BMI 0.622 0.599 0.756 0.728
Placebo 20 21.9%18 21.9+1.8 0109 219+1.9 0393 21.8+1.9 0.085
Sg'ls“’gc LC-Plasma 20 114.7 % 15.6 119.9 + 15.1 0.013 1183 +18.1 0.083 114.0 = 16.9 0.757
%% 100-139 0.603 0.953 0.503 0.845
pressure Placebo 20 117.0+11.8 119.7 £ 11.1 0.263 114.9+12.8 0.259 114.8+9.4 0.311
(mmHg)
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Continued
Diastolic
blood LC-Plasma 20 70.0 +13.8 72.8 £12.1 0.123 703 +13.9 0.878 66.3+12.7 0.034
50 - 89 0.320 0.450 0.265 0.788
pressure
(mmHg) Placebo 20 66.2+9.3 70.2 £9.7 0.037 66.1 £8.6 0951 65477 0.703
Pulse rate LC-Plasma 20 78.3 +15.9 78.1 £ 16.0 0.930 73.7+10.7 0.206 72.8%10.1 0.093
40 - 80 0.742 0.903 0.505 0.478
(bpm) Placebo 20 76.9 +10.2 78.7 £12.2 0.319 758%x94 0.603 752 +11.0 0.508

pvalue 1: unpaired t-test (LC-Plasma group vs placebo group). p value 2: paired t-test (vs 0 W).

Table 3. Hematological parameters at the start of intake, during the intake period and during follow up observations of all sub-

jects.
oW 2W 4W 6W
Reference Stud;
Parameter f Y dy P P P pP pP P P
range oods mean + SD value mean + SD value value mean + SD value value mean + SD value value
1 1 2 1 2 1 2
White blood cell LC-Plasma20 5270 % 1025 5360 + 1161 0.605 5420 + 1363 0.548 5205 + 1025 0.676
count 3300 - 9000 0.105 0.275 0.220 0.255
(uL) Placebo 20 5860 + 1212 5865 + 1677 0.985 6095 + 2000 0.346 5680 + 1526 0.430
Redbloodcell -~ . 0 LC-Plasma20 472.6 + 38.7 477.7 £37.7 0.209 466.8 + 35.1 0.203 466.9 +39.8 0.189
count 0.692 0.223 0.745 0.836
(xiotury 3807500 Placebo 20 468.1 323 463.7 + 33.4 0.161 463.1 +35.4 0344 469.3 +34.4 0.774
Hemoglobin  M: 13.5 - 17,5 LC-Plasma20 143 & 1.4 145+ 1.3 0118 142+13 0.709 142 +1.4 0.360
0.730 0.523 0.907 0.865
(g/dL) F:115-150  placebo 20 144+ 1.3 142+13 0.023 142+14 0.141 142+13 0.074
Hematocrit  M: 39.7 - 52.4 LC-Plasma20 44.4+3.7 444 %32 0919 449+33 0279 44.4+39 0.881
N . 0.634 0.285 0.840 0.937
(%) F:34.8-450 placebo 20 43.8+3.3 433 %32 0.056 447 +3.5 0.082 44.5+3.6 0.106
Platelet count LC-Plasma20 27.5+ 5.8 28.1+5.1 0244 269+48 0.282 27.9+46 0.492
X 14.0 - 34.0 0.977 0.377 0.920 0.980
(x10%/uL) Placebo 20 27.6 £ 3.8 26.9 + 3.8 0220 26.8+4.0 0.106 28.0 42 0.382
MCV LC-Plasma20 94.0 + 4.1 93348 0.036 963 %48 0.000 95345 0.000
85 - 102 0.791 0.840 0.877 0.744
() Placebo 20 93.7 2.9 93.5+27 0.428 96.5+ 3.1 0.000 949 + 3.1 0.000
MCH LC-Plasma20 30.3 1.7 304 £1.7 0207 305+17 0.010 303+16 0.557
28.0 - 34.0 0.238 0.495 0.841 0.974
(pg) Placebo 20 30.8 1.3 307 £ 1.2 0.070 30.6+12 0.020 30312 0.000
MCHC LC-Plasma20 322+ 1.0 326+ 1.1 0.000 31.7+0.8 0.001 31.8+0.8 0.017
X 30.2 - 35.1 0.016 0.522 0.915 0.645
(%) Placebo 20 32.9 £0.9 32.8+0.8 0276 31.7+0.9 0.000 31.9+0.7 0.000
NEUT/leukocyte LC-Plasma20 54.4 + 8.3 547 +7.1 0.860 56.6 + 8.4 0.290 552 +6.2 0.594
fractionation 40.0 - 75.0 0.661 0.559 0.774 0.662
%) Placebo 20 554 +6.5 56.0 £ 7.2 0.666 55.9+8.2 0.761 563 +8.5 0.647
LYMPH/leukocyte LC-Plasma20 36.0 £ 6.9 36.1 £ 6.6 0.936 34.8+7.9 0.518 35.6+5.8 0.756
fractionation  18.0 - 49.0 0.798 0.632 0.998 0.898
(%) Placebo 20 35.4 £ 6.6 350 +£7.7 0.709 348+7.6 0.632 353 +8.6 0.925
MONO/leukocyte LC-Plasma20 6.0 1.0 58+ 1.4 0341 52+1.5 0.011 5.7+1.2 0.200
fractionation 2.0-10.0 0.193 0.170 0.786 0.018
%) Placebo 20 5.4+1.4 53+1.1 0488 5314 0.723  4.9+0.9 0.045
EOSINO/leukocyt LC-Plasma20 3.1+2.1 3.0+£2.0 0379 3.0+22 0.577 3.0+1.6 0.582
e fractionation 0.0 -8.0 0.929 0.759 0.649 0.986
(%) Placebo 20 3.1+2.1 32422 0710 33+22 0222 3.0+£20 0.580
BASO/leukocyte LC-Plasma20 0.5 0.2 0.5+0.2 1.000 0.4 +0.3 0.064 0.6+0.4 0.838
fractionation 0.0-2.0 0.278 0.326 0.018 0.384
%) Placebo 20 0.6+0.3 0.6 0.4 0.852 0.7+0.4 0.269 0.6+0.3 0.759

pvalue 1: unpaired t-test (LC-Plasma group vs placebo group), p value 2: paired t-test (vs 0 W).
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Table 4. Hematological parameters at the start of intake, during the intake period and during the follow up observations for male
and female subjects.

Male
ow 2W 4 W 6 W
Reference
Parameter Study foods n P p p p p p p
range mean = SD value mean + SD value value mean+SD value value mean + SD value value
1 1 2 1 2 1 2
Red blood cell LC-Plasma 10 496.3 + 38.8 502.5 +29.4 0.203 488.4 +32.2 0.187 493.8 +32.0 0.602
count M: 430 - 570 0.724 0.242 0.941 0.948
(><104/HL) Placebo 10 491.1 £24.4 488.0 +£23.9 0.079 487.4 +26.7 0.573 492.9 +29.1 0.772
Hemoglobin M: 135 - LC-Plasma 10 154 +0.9 156 £0.7 0.285 152 £0.7 0.247 152 +0.7 0.254
dL) 175 0.897 0.330 0.960 1.000
(g/ : Placebo 10 155%0.8 153 +0.7 0.000 15.2%1.0 0.245 152 +09 0.140
Hematocrit ~ M: 39.7 - LC-Plasma 10 469 +3.1 46.7 £ 2.2 0.642 472%24 0.728 472 %24 0.546
o ‘52 4 0.610 0.397 0.868 0.953
(%) ) Placebo 10 46324 458 +2.3 0.048 473+24 0.098 47.1+2.8 0.188
Female
ow 2W 4 W 6 W
Reference
Parameter R Study foods n p p p p p p p
ange mean = SD value mean + SD value value mean+SD value value mean + SD value value
1 1 2 1 2 1 2
Red blood cell LC-Plasma 10 448.8 +19.9 452.8 £27.6 0.563 445.1+22.9 0.614 439.9 +26.6 0.240
count F: 380 - 500 0.679 0.242 0.563 0.591
(><104/}1L) Placebo 10 445.0 £20.5 4394 +21.6 0.367 438.8 +£24.9 0.476 445.7 +20.4 0.916
Hemoglobin LC-Plasma 10 13.2+0.7 13.4+0.8 0.267 13.3%0.9 0.596 13.1x1.1 0.781
§L F:11.5-15.0 0.456 0.550 0.764 0.735
(g/ ) Placebo 10 134%0.8 13.2+0.7 0.290 13.2+£09 0.377 13.2+£0.8 0.334
Hematocrit LC-Plasma 10 419+22 422 +23 0.652 42.7%+2.6 0.258 41.7 3.1 0.786
% F:34.8 -45.0 0.667 0.158 0.571 0.833
(%) Placebo 10 41421 408+ 1.6 0.257 42.0zx2.2 0.427 419+23 0.390

pvalue 1: unpaired t-test (LC-Plasma group vs placebo group). p value 2: paired t-test (vs 0 W).

Table 5. Biochemical parameters at the start of intake, during the intake period and during follow up observations for all subjects.

ow 2W 4 W 6 W
Reference
Parameter Study foods n p p p p p p p
range mean + SD value mean + SD value value mean + SD value value mean + SD value value
1 1 2 1 2 1 2
AST (GOT) LC-Plasma 20 18.5+5.3 18.2+4.3 0.739 186*59 0.852 17.1+£5.2 0.127
10 - 40 0.241 0.877 0.357 0.710
(U/L) Placebo 20 16.8+3.2 18.0 + 3.8 0.183 17.2+3.7 0.728 17.7 £ 4.9 0.441
ALT (GPT) LC-Plasma 20 16.5+8.5 157+7.8 0.319 16384 0.813 14.3%+8.0 0.027
L 5-45 0.762 0.621 0.836 0.485
(4 Placebo 20 15.7+6.9 16.8 + 6.0 0.427 16.8+6.7 0.554 16.3+9.8 0.796
LD (LDH) LC-Plasma 20 166.1 +25.4 168.6 £ 18.4 0.570 168.4 +22.4 0.645 164.1 £20.4 0.671
120 - 240 0.027 0.119 0.047 0.431
(U/L) Placebo 20 150.1 +18.1 157.6 £24.7 0.005 155.2 +18.1 0.071 159.0 £ 19.7 0.008
Total bilirubin LC-Plasma 20 0.81 +0.29 0.85 £ 0.20 0.433 0.77 £0.21 0.487 0.80 = 0.24 0.825
d 0.2-1.2 0.951 0.483 0.626 0.756
(mg/dL) Placebo 20 0.82 +0.22 0.90 £ 0.24 0.070 0.81 £0.24 0.825 0.78 £ 0.27 0.418
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ALP LC-Plasma 20 169.0 +41.6 174.8 £ 38.6 0.113 167.7 £ 40.9 0.715 162.9 +39.8 0.019
100 - 325 0.048 0.045 0.020 0.011
U/ Placebo 20 200.0 +53.2 206.7 +57.1 0.032 206.4 + 58.0 0.123 204.6 £ 57.6 0.195
V-GT (y-GTP)  M:<go ~ LC-Plasma 20 19394 187+7.8 0323 173+77 0.059 17.8+6.8 0.091
0.954 0.517 0.332 0.304
(UrL) F: <30 Placebo 20 19.1+6.5 202 £ 6.7 0.346 202 +10.4 0.565 21.6 + 15.1 0.435
138.3 £ 173.4 +
LC-Plasma 20 117.6 +63.0 0.516 0.303 117.8 + 66.1 0.984
CK(CPK)  M:60-270 127.1 228.3
Jnss E 40 - 150 0.057 0.421 0.220 0.573
:40 - 143.7 +
Placebo 20 86.2 £31.9 112.3 £ 66.0 0.014 106.3 £ 75.6 0179~ 0.175
Fasting blood LC-Plasma 20 83.6+7.2 82.1+6.2 0.260 79.5+9.0 0.005 79.5+9.3 0.025
glucose 70 - 109 0.468 0.593 0.370 0.350
(mg/dL) Placebo 20 82.1+6.2 81.0+6.7 0315 81.7+6.1 0704 81.8+62 0.791
HbAlLc LC-Plasma 20 5.4+0.3 53+0.3 0.004 5.4+0.3 1.000 5.4 +0.3 0.104
0 46-62 0.356 0.859 0.297 0.613
(%) Placebo 20 53+03 53+0.3 0481 53+0.3 0629 54+0.3 0.007
Total protein LC-Plasma 20 196.4 +25.7 202.9 +23.8 0.120 193.7 £ 19.4 0.431 193.5 +20.5 0.433
120 - 219 0.839 0.612 0.877 0.896
(mg/dL) Placebo 20 198.3 +31.1 198.6 + 29.7 0.938 195.0 £ 32.0 0.361 194.7 + 33.3 0.275
LDL-cholesterol LC-Plasma 20 114.7 +24.1 118.1+19.5 0.339 112.7 = 16.8 0.482 112.5 + 18.1 0.458
65-139 0.617 0.265 0.488 0.610
(mg/dL) Placebo 20 110.9 + 24.2 110.5 +22.8 0.895 108.2 + 23.3 0.332 109.0 + 24.4 0.528
HDL-cholestero " o LC-Plasma 20 63.4+124 62.3 + 14.0 0.374 61.1+11.5 0.057 60.1 +12.0 0.008
1 X 0.266 0.349 0.134 0.055
(mg/dL) F:40-95  placebo 20 68.8+17.7 66.8 + 15.9 0.176 67.6 + 15.1 0.442 69.3+16.9 0.805
Triglyceride LC-Plasma 20 74.7 +315 76.5+ 254 0.706 74.0 +28.2 0.901 83.4 +39.8 0.188
(TG) 30 - 149 0.950 0.639 0.878 0.398
(mg/dL) Placebo 20 74.0 £37.7 719 +34.8 0.649 75.8 £41.9 0.728 72.7 £39.0 0.892
Total protein LC-Plasma 20 7.1+0.4 72+0.4 0.138 7.1+0.3 0938 7.1+0.4 0.353
6.7-83 0.058 0.430 0.473 0.001
(g/dL) Placecbo 20 7.3+0.4 73404 0214 7.2+05 0.056 7.5+0.4 0.034
Albumin LC-Plasma 20 4.5+0.2 45+03 0356 4.5+02 0643 4.4+0.3 0.004
q 38-52 0.790 0.521 0.473 0.385
(g/dL) Placebo 20 4.5+0.2 45+03 0761 4.4+0.3 0209 4.5+0.3 1.000
Urea nitrogen LC-Plasma 20 13.6+29 127427 0.089 13.2+3.0 0524 12.8+35 0.244
8.0 - 20.0 0.519 0.610 0.402 0.469
(mg/dL) Placebo 20 13.0 £3.1 123424 0.133 14.0 £3.1 0.158 13.5+2.0 0.431
Creatinine  M: 0.6] - 1.04 LC-Plasma 20 0.79 +0.17 0.79 + 0.18 0.934 0.73 £0.16 0.000 0.77 % 0.17 0.144
0.618 0.830 0.965 0.591
(mg/dl)  F:0.47-079  placebo 20 0.76+0.14 0.77 £ 0.12 0.227 0.74 +0.11 0.123 0.74+0.13 0.084
Uricacid  M:38.70 LCPlasma 20 56%11 54+14 0287 57+12 0642 56+1.3 0.750
q . 0.187 0.416 0.632 0.345
(mg/dL) F:25-70  placebo 20 5.1+09 51+0.8 0756 5.5+0.9 0.001 5309 0.200
Sodium (Na) LC-Plasma 20 140.6 +2.0 140.9 £ 14 0.554 140.8 £1.7 0.640 1413 +2.1 0.049
137 - 147 0.928 0.151 0.503 0.486
(mEq/L) Placebo 20  140.6 + 141.6 14 0.016 1412+ 16 0.083 141.7 £1.5 0.010
Chloride (Cl) LC-Plasma 20 103.9 + 1.3 104.6 = 2.0 0.126 104.0 +2.3 0.913 105.2 2.0 0.006
98 - 108 1.000 0.735 0.096 1.000
(mEq/L) Placebo 20 1039+ 1.7 104.8 1.7 0.028 105.1+ 1.8 0.013 1052+ 1.3 0.001
Potassium (K) LC-Plasma 20 4.3 +0.4 43+03 0.605 4.3+0.4 0753 4.4+02 0217
35-50 0.459 0.166 0.458 0.408
(mEq/L) Placebo 20 4.3+0.1 42402 0470 4.3+0.2 0.691 4.3+0.1 0.026
Calcium (Ca) LC-Plasma 20 9.5+0.3 9.5+0.3 0357 9.5+0.3 0.597 9.5+0.3 0.500
8.4-10.4 0.816 0.743 0.251 0.780
(mg/dL) Placebo 20 9.5+0.3 9.4+0.4 0.199 9.4+04 0.087 9.5+0.4 0.814
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Inorganic LC-Plasma 20 3.6+0.5 35+0.6 0.607 3.6+05 0.834 34+05 0.084

phosphorus 2.5-45 0.257 0.527 0.384 0.099
(mg/dL) Placebo 20 3.8+0.5 3.6+04 0.177 37+04 0496 3.7+0.6 0.771
Magnesium LC-Plasma 20 2.1+0.1 22+0.1 0.004 2.1+0.1 0.163 2.1+0.1 1.000

" 1.9-25 0.575 0.350 0.225 0.770
(mg/dL) Placebo 20 2.1+0.1 22+0.1 0.000 2.2 +0.1 0.001 2.1+0.1 0.772
Serumiron  M:50.200 LC-Plasma 20 104.4+429 101.6 + 36.6 0.649 92.6+ 352 0.132 105.7 +37.1 0.874

" . 0.812 0.133 0.172 0.735
(ug/dL) 140-180  placebo 20 107.7 + 443 119.4 + 36.7 0.368 107.3 +31.5 0.965 101.8 + 35.2 0.575

p value 1: unpaired t-test (LC-Plasma group vs placebo group). p value 2: paired t-test (vs 0 W).

Table 6. Biochemical parameters at the start of intake, during the intake period and during follow up observations for male and

female subjects.

Male
ow 2W 4W 6 W
Ref
Parameter elerence Study foods n mean+ £ F p P P P
range mean + SD value ~ value value mean +SD value value mean+SD value value
1 1 2 1 2 1 2
y-GT(g-GTP) LC-Plasma 10 23.2+10.9 21.7 £ 8.9 0.189 20.6+8.7 0.203 20.8+7.4 0.142
M: <80 0.712 0.864 0.574 0.494
(U/L) Placecbo 10 21.6+7.9 21.1+64 0.700 233 +12.1 0.616 25.5+20.0 0.551
192.6 £
LC-Plasma 10 142.0 + 66.7 0.432 162.2 £119.0 0.495 150.2 £81.1 0.690
CK(CPK) 164.1
M: 60 - 270 0.087 0.214 0.606 0.509
(U/L) 122.0
Placebo 10 99.0 + 30.0 55.7 0.096 136.8 +96.1 0.191 208.5 +261.0 0.202
HDL-cholesterol LC-Plasma 10 55.7 +8.5 53.6 £ 9.7 0.173 54575 0.496 539+89 0.064
M: 40 - 85 0.475 0.425 0.350 0.242
(mg/dL) Placebo 10 59.6 £ 14.6 58.5 +16.3 0.423 59.7+154 0.882 613x17.2 0.536
Creatinine ~ M:0.6]. LC-Plasma 10 0.91+0.11 0.92+0.14 0304 0.86+0.12 0.010 0.88+0.12 0.128
0.279 0.205 0.518 0.476
(mg/dL) 1.04 Placebo 10 0.86 % 0.10 0.86 + 0.08 0.955 0.83 +0.08 0216 0.85 +0.08 0.505
Uric acid LC-Plasma 10 6.3+1.0 63+1.3 0.850 6.3+1.2 0.732 6.5+£1.0 0.030
M:3.8-7.0 0.090 0.312 0.057
(mg/dL) Placebo 10 55209 55+0.8 0.885 5.9+0.8 0.008 5.6+0.9 0.228
113.8 +
LC-Plasma 10 116.0 +39.3 0.851 100.4 +23.2 0.177 118.7 £32.5 0.812
Serum iron 29.8
M: 50 - 200 0.680 0.728 0.542 0.152
(ug/dL) 120.0 +
Placebo 10 107.5 +50.7 467 0.604 108.9 +36.5 0.883 93.1 +43.3 0.428
Female
ow 2W 4W 6 W
Reference
Parameter Study foods n P + PP P P P P
Range mean + SD value D value value mean + SD value value mean+SD value value
1 1 2 1 2 1 2
y-GT (g-GTP) LC-Plasma 10 153 +5.6 156 £5.2 0.496 14.0+5.0 0.039 14.7 £ 4.7 0.452
<30 0.549 0.217 0.321 0.270
(U/L) Placebo 10 16.6 £3.7 192+7.2 0.159 17.0x7.9 0.814 17.7 £ 6.9 0.382
LC-Plasma 10 93.1 £51.0 84.0 £ 24.6 0.498 184.5 £ 309.1 0.399 854 +17.3 0.650
CK (CPK)
F: 40 - 150 0.305 102.5 + 0.477 0.282 0.542
(U/L) Placebo 10 73.4+29.7 e 0.091 757 +27.3 0.812 789 +28.2 0.561
HDL-cholesterol LC-Plasma 10 71.0+11.0 70.9 £ 12.5 0961 67.7+11.2 0.048 66.2+11.9 0.040
F:40-95 0.270 0.442 0.123 0.064
(mg/dL) Placebo 10 78.0 £ 16.0 75.0 £10.8 0.288 75.5+10.3 0.428 77.2+13.0 0.758
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Creatinine LC-Plasma 10 0.66 +0.12 0.65 +0.10 0.476 0.61 +0.09 0.022 0.65+0.12 0.566

d F: 0.47 - 0.79 0.951 0.293 0.309 0.683
(mg/dL) Placebo 10 0.67 +0.10 0.69 + 0.09 0.032 0.65 +0.05 0.399 0.63 +0.06 0.118
Uric acid LC-Plasma 10 4.9+0.8 45+0.6 0.141 5.0+0.8 0.741 47408 0.630

L F:2.5-7.0 0.801 0.372 0.724 0.529
(mg/dL) Placebo 10 4.8+0.7 4.7+0.7 0.793 5.1+0.9 0.057 5.0+0.8 0.418
LC-Plasma 10 92.7 +45.2 89.3 +40.1 0.511 84.8 +44.0 0.487 92.6+38.3 0.994

Serum iron

dL F: 40 - 180 0438 1574 0.067 0.219 0.230

(ng/dL) Placebo 10 107.8 +39.8 s 0.378 105.7 +27.6 0.879 110.4 +24.2 0.827

pvalue 1: unpaired t-test (LC-Plasma group vs placebo group). p value 2: paired t-test (vs 0 W).

Table 7. Urinalysis parameters at the start of intake, during the intake period and during follow up observations for all subjects.

ow 2W 4 W 6 W
Parameter  Study Foods n P palue pvalue P P P P
mean = SD  value mean + SD . ) mean = SD  value value mean+ SD value value
1 1 2 1 2
LC-Plasma 20 0.20 =0.70 0.10 £ 0.45 0.157 0.00 £ 0.00 0.180 0.00 £ 0.00 0.180
Urine protein 0.534 0.317 0.317 1.000
Placebo 20 0.05%0.22 0.00 + 0.00 0.317 0.05+0.22 1.000 0.00 £ 0.00 0.317
LC-Plasma 20 0.00 = 0.00 0.00 + 0.00 1.000  0.00 £ 0.00 1.000 0.00 £ 0.00 1.000
Urine glucose 1.000 1.000 1.000 1.000
Placebo 20 0.00 £ 0.00 0.00 £ 0.00 1.000 0.00 £ 0.00 1.000 0.00 = 0.00 1.000
LC-Plasma 20 0.00 = 0.00 0.00 £ 0.00 1.000 0.00 £ 0.00 1.000 0.00 = 0.00 1.000
Urobilinogen 1.000 1.000 1.000 1.000
Placebo 20 0.00 £0.00 0.00 £ 0.00 1.000 0.00 £ 0.00 1.000 0.00 = 0.00 1.000
LC-Plasma 20 0.00 = 0.00 0.00 + 0.00 1.000  0.00 £ 0.00 1.000 0.00 £ 0.00 1.000
Urine bilirubin 1.000 1.000 1.000 1.000
Placebo 20 0.00 = 0.00 0.00 + 0.00 1.000  0.00 £ 0.00 1.000 0.00 £ 0.00 1.000
Urine ketone ~ LC-Plasma 20 0.00 + 0.00 0.00 +0.00 1.000  0.20 +0.89 0317 0.00 + 0.00 1.000
1.000 1.000 0.317 1.000
body Placebo 20 0.00 £0.00 0.00 £ 0.00 1.000 0.00 £ 0.00 1.000 0.00 = 0.00 1.000
Occult blood LC-Plasma 20 0.20 +0.89 0.15 £ 0.67 0.655 0.20 £ 0.89 1.000 0.00 = 0.00 0.317
. 0.317 0.971 0.971 0.152
reaction Placebo 20 0.00 +0.00 0.10 + 0.45 0.317  0.05+0.22 0.317 0.10 +0.31 0.157

pvalue 1: Wilcoxon’s rank sum test (LC-Plasma group vs placebo group) asymptotic significance probability. p value 2: Wilcoxon’s signed rank test (vs 0 W)
asymptotic significance probability.

Table 8. Urine pH and urine specific gravity at the start of intake, during the intake period and during follow up observations for
all subjects.

ow 2W 4W 6W
Reference
Parameter Study foods n p p p p p p p
range mean + SD value mean + SD value value mean + SD value value mean+SD value value
1 1 2 1 2 1 2
LC-Plasma 20 6.2+0.6 6.5+0.8 0.083 6.4+0.8 0.367 6.3+£0.6 0.748
Urine pH 5.0-75 0.895 0.338 0.914 0.610
Placebo 20 6.2+0.6 6.3%0.7 0530 6.4%0.6 0.167 6.2+0.6 0.881
1.019 £ 1.017 £
LC-Plasma 20 0.328 1.020 = 0.009 0.658 1.018 +0.009 0.692
Urine specific 0.007 0.009
i 1.006 - 1.030 0.464 0.213 0.558 0.257
gravity 1.021 + 1.020 +
Placebo 20 0.713 1.022 = 0.009 0.724 1.021 +0.008 0.875
0.009 0.008

pvalue 1: unpaired t-test (LC-Plasma group vs placebo group). p value 2: paired t-test (vs 0 W).
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differed between males and females (Table 4 and Table 6). Data for the qualita-
tive evaluation parameters were scored and basic statistics were calculated. Sta-
tistical analysis was performed by Wilcoxon’s signed rank test for comparison of
the data obtained at the start of ingestion (in week 0), and those obtained at the
examination in weeks 2, 4 (intake period) and 6 (at the end of the follow up). In
addition, statistical analysis was conducted by Wilcoxon’s rank sum test for
comparison of the data at each examination between the LC-Plasma group and
placebo group (Table 7). All statistical tests were conducted with a significance
level of 0.05.

3. Results

Subject characteristics: The Consolidated Standards of Reporting Trials flow
diagram for this trial is shown in Figure 1. A total of 103 healthy volunteers
were initially recruited. Fifty eight subjects were excluded based on the exclusion
criteria, three subjects refused to participate and two subjects were not selected.
Table 1(a) and Table 1(b) show the baseline characteristics of each group. A
significant difference between the LC-Plasma group and the placebo group was
observed in the levels of LD (LDH), however, this fluctuation in a single para-
meter is negligible since the primary purpose of the trial is to evaluate the overall
safety of excessive intake of LC-Plasma capsules. The trial was conducted as illu-
strated in Table 1(a) and Table 1(b). None of the subjects met the predefined
discontinuance criteria during the examination period, and thus data obtained

from all 40 subjects were included in the analysis.

Eligibility Assessment (n=103)

Exclusion (n=63)

Breakdown)

Enrollment | I -Not applicable to Inclusion criteria (n=0)
- Applicable to Exclusion criteria (n=58)
-Participant refusal to participation (n=3)
-Not selected (n=2)

Randomization (n=40)

Allocation LC-Plasma group (n=20) Placebo group (n=20)

Foll U Participants Participants
oflow-Up lost to follow-up_(n=0) lost to follow-up (n=0)
. Number of participants analyzed Number of participants analyzed
Analysis (h=20) (n=20)

i (L

Figure 1. Consolidated standards of reporting trials diagram: Enrollment, random as-
signment, and follow-up of subjects.
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Physical examinations: The results of the physical examinations are shown in
Table 2. Comparing the values to week 0, significant changes were observed in
the following parameters: in the LC-Plasma group, higher systolic blood pres-
sure in week 2, lower diastolic blood pressure in week 6; in the placebo group,
higher diastolic blood pressure in week 2. No significant changes were observed
in the other parameters. Although significant changes were observed among
several parameters in the physical examinations during the trial, the changes
were within the range of physiological fluctuation and were deemed clinically
irrelevant. Based on the physical measurements, this trial was judged to be of no
safety concern by the principal investigator.

Hematological examinations: The results of the hematological examinations
of all subjects are shown in Table 3. Comparing the values in week 0, significant
changes were observed in the following parameters: in the LC-Plasma group,
lower MCV in week 2, higher MCV in weeks 4 and 6, higher MCH in week 4,
higher MCHC in week 2, lower MCHC in weeks 4 and 6, lower MONO/leukocyte
fractionation in week 4; in the placebo group, lower hemoglobin in week 2,
higher MCV in weeks 4 and 6, lower MCH in weeks 4 and 6, lower MCHC in
weeks 4 and 6, lower MONO/leukocyte fractionation in week 6. Compared to
the placebo group, significant changes were observed in the LC-Plasma group in
the following parameters: lower MCHC at the start of ingestion; higher
MONO/leukocyte fractionation in week 6; lower BASO/leukocyte fractionation
in week 4. The results of the hematological examinations in male and female
subjects are shown in Table 4. In the male group, compared to the values in
week 0, significant changes were observed in the following parameters: in the
placebo group, lower hemoglobin in week 2, lower hematocrit in week 2. No
significant changes were observed in the female group. Although significant
changes were observed among several parameters in the hematological examina-
tions during the trial, these changes were within the range of physiological fluc-
tuation and deemed clinically irrelevant. Based on the hematological measure-
ments, this trial was judged to be of no safety concern by the principal investi-
gator.

Biochemical examinations. The results of the biochemical examinations of
all subjects are shown in Table 5. Compared to the values in week 0, significant
changes were observed in the following parameters: in the LC-Plasma group,
lower ALT (GPT) in week 6, lower ALP in week 6, lower fasting blood glucose in
weeks 4 and 6, lower HbAlc in week 2, lower HDL-cholesterol in week 6, lower
albumin in week 6, lower creatinine in week 4, higher sodium (Na) in week 6,
higher chloride (Cl) in week 6, higher magnesium in week 2; in the placebo
group, higher LD (LDH) in weeks 2 and 6, higher ALP in week 2, higher CK
(CPK) in week 2, higher HbAlc in week 6, higher total protein in week 6, higher
uric acid in week 4, higher sodium (Na) in week 2 and in week 6, higher chloride
(Cl) in week 2, in week 4 and in week 6, higher potassium (K) in week 6, higher
magnesium in weeks 2 and 4. Compared to the placebo group, significant

changes were observed in the LC-Plasma group in the following parameters:
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higher LD (LDH) at the start of ingestion and week 4; lower ALP at the start of
ingestion and weeks 2, 4 and 6; lower total protein in week 6. The results of the
biochemical examinations of male or female subjects are shown in Table 6. In
the male group, compared to the values in week 0, significant changes were ob-
served in the following parameters: in the LC-Plasma group, lower creatinine in
week 4, higher uric acid in week 6; in the placebo group, higher uric acid in week
4. In the female group, compared to the values in week 0, significant changes
were observed in the following parameters: in the LC-Plasma group, lower y-GT
(g-GTP) in week 4, lower HDL-cholesterol in weeks 4 and 6, lower creatinine in
week 4; in the placebo group, higher creatinine in week 2. No significant changes
were observed in the other parameters. Although significant changes were ob-
served among several parameters in the biochemical examinations during the
trial, these changes were within the range of physiological fluctuation and
deemed clinically irrelevant. Based on the biochemical measurements, this was
judged to be of no safety concern by the principal investigator.

Urinalysis examinations: The results of the urinalysis (quantitative test and
scoring qualitative test) are shown in Table 7 and Table 8. No significant
changes were observed in any of the parameters.

Adverse events. Five adverse events (one event in one subject in the
LC-Plasma group and four events in three subjects in the placebo group) were
observed during the trial period (Table 9). The principal investigator judged that
all of the adverse events were “not related” to the trial capsules because the

events were accidental or occurred outside of the intake period.

4. Discussion

Lactococcus Jactis has been traditionally used in foods such as cheese and has
been listed in “Qualified Presumption of Safety (QPS)-recommended biological
agents intentionally added to food or feed” issued by the European Food Safety
Authority [13]. Pharmacokinetics of LC-Plasma is thought that orally admini-
strated LC-Plasma are taken up by immune cells in Peyer’s patches of the intes-
tinal tract and then induce expression of IFN-a [6]. LC-Plasma which are not
taken up by immune cells are thought to be excreted in the feces. Previous
pre-clinical studies in rats showed that single oral administration of 2000 mg/kg
of LC-Plasma to 6-week-old Sprague-Dawley rats had no toxicity in general
conditions, changes in body weight or necropsy, in addition that no toxicity was
associated with repeated administration of 3.0 x 10" or 3.0 x 10" cfu/kg of
LC-Plasma once a day for 28 days to 6-week-old Sprague-Dawley rats: mea-
surements of body weight, urinalysis, hematological and blood biochemical ex-
aminations, histopathological examination of major organs and observations on
the general condition of the rats were all judged to be within the range of physi-
ological fluctuation. In micronucleus test, LC-Plasma was considered not to in-
duce micronuclei in mouse peripheral blood with oral administrations of 500

mg/kg, 1000 mg/kg or 2000 mg/kg of LC-Plasma twice in consecutive 24-hour
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intervals to 7-week-old ICR mice. Previous clinical trials also showed that the
intake of a beverage containing 150 mg/day LC-Plasma (3 times the anti-viral
infection effect dose) and 15 g/day indigestible dextrin for four weeks and intake
of a beverage containing 50 mg/day LC-Plasma (anti-viral effective dose) and 5
g/day indigestible dextrin for twelve weeks were safe [14]. Moreover, products
containing LC-Plasma have been marketed as soft drinks and yogurt from Kirin
Beverage Co., Ltd. and Koiwai Milk Products Co., Ltd, and no health damage
associated with them has been reported.

In this trial, the safety of ingesting LC-Plasma (250 mg/day) for four weeks
was assessed in forty subjects. The examinations included physical, hematologi-
cal, biochemical and urinary examinations and a medical interview. In the uri-
nary examinations, there were no significant changes within the LC-Plasma
group and the placebo group when compared to the reference values (week 0)
and no significant changes between the LC-Plasma group and the placebo group.
Significant differences and measurements outside the reference range were
found in various parameters of the physical, hematological and biochemical
examinations but none were considered to be a safety concern by the principal
investigator. Significant differences in various parameters were also found be-
tween the LC-Plasma group and the placebo group, however, all of these differ-
ences were within the range of the reference values and within the range of phy-
siological fluctuation. Thus, these differences were not considered to be a clinical
safety concern attributable to the intake of the LC-Plasma capsules. The investi-
gator determined that the adverse events noted in medical interviews by physi-
cians and diary records by subjects were not related to the trial capsules because
all of them were accidental or occurred outside of the intake period. Therefore, it
was concluded that there are no clinical safety concerns associated with the ex-

cessive intake (5 times the anti-viral effective dose) of LC-Plasma.

5. Conclusion

There are no safety concerns associated with the consumption of heat-killed
LC-Plasma (250 mg/day) for four weeks in the results obtained from physical,
hematological, biochemical and urinary examinations and medical interviews in
a randomized double-blind placebo-controlled parallel-group comparison method

using 40 healthy adult males and females.
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