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Abstract

The preventive effect of RIBEX against the common cold syndrome was examined on elderly people. RIBEX,
containing arabinoxylan derivatives Hydrolysis Rice Bran (HRB), was prepared from the water soluble dietary fiber
fraction from rice bran through partial processing by carbohydrate complex of Lentinus Edodes mycelia (shiitake).
Using the non-chemical and non-biological treated water soluble fraction of Rice Bran (RB) as control, the examina-
tion was conducted by the cross-over double blind manner through the administration term of 6 weeks for each ma-
terial. Fifty elderly people who stayed in a care institution under Japan's Long-term Care Insurance participated in this
study. The results of thirty-six participants who showed comparative data in both terms were analyzed statistically.
The most popular reason for withdrawal from the study was "leaving from the institution by a care contract”. There
was no withdrawal due to the side effects of test foods. We observed symptoms such as "cough”, "fatigue”, "fever”, "sore
throat”, "sputum”, "nasal signs’, and "sore breast", and calculated them, based on the judgments of the medical staff.
Although thirteen participants (36.1%) experienced at least one symptom in the both terms, the total scores were of
significantly high value (p<0.05) in the term of RB. The average duration in which the participants experienced symp-
toms was 2.6 days in the term of RB whereas 1.2 days in that of HRB, which was not statistically significant. While
there are many reports that HRB increases NK cell activity, no significant data was observed in this study because the
participants had enough NK cell activities from the start.

HRB shortened the duration of the symptoms, reduced the worse and the necessity of symptomatic therapy, and
was useful for the reduction of physical burden of acute respiratory tract infection.
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Table I Background of elderly subjects

Total

HRB & RB

gender

Age
(years)

Height
(cm)

Weight
(Kg)

BMI

BT
(9

36.5 + 0.21

36.5 = 0.21 36.5 £ 0.21 36.5 £ 0.21

Total, all subjects participated in the clinical trial; HRB & RB, subjects administered both HRB and RB according to the plan; HRB,
subjects administered HRB at least; RB, subjects administered RB at least.

Table II Background of elderly subjects - Major concomitant syndrome

Major concomitant syndrome ‘ Total HRB & RB HRB RB
Dementia | 22(440%) rrrrrrrrrrrrrrrrrr 1 8 (500 %) 777777777 22 (45.8 %) 18 (47.4 %)
,,,,,,,,, 20(400%) | 13361%) :
1240w | 12(333%)
,,,,,,,,, 10Q00%) | 40L1%)
,,,,,,,,,, 8(160%) | 40L1%)
___________ 6(120%) | 5339%)
___________ 6(120%) | 5039%)
,,,,,,,,,,, SU00%) | 3(83%)
Diabetes mellitus 5 (10.0 %) 3¢( 8.3‘ 90) 4 (8.3 %) 4 (10.5 %)

Values are number of subjects observed concomitant syndrome(observed rate %). Total, all subjects participated in the clinical trial;

HRB & RB, subjects administered both HRB and RB according to the plan; HRB, subjects administered HRB at least; RB, subjects

administered RB at least.
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Table I Comparison of the common cold syndrome(CCS) conditions treated with HRB
compared to RB in all subjects participated in the study

Group HRB RB
n 48 38
Duration of administration(days) 38.41%9.55 30.8+18.10
Observation term of CCS (days) 1.8£3.86 2.41+5.80
CCS symptom n (%)Y ‘ Score?) n (%)Y i Score?)
12 (25.0 0.034410.10578 12 (31.6 %) 0.074271+0.15143

0.0089+0.02890

1653

0.0040+0.0

0.0010£0.00481

0.064910.17966

0.0548+0.17805

0.0207%0.06018

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %) .. 000060.00386
Sore breast 0 1(26 %) 0.0006=0.00386
TOTAL 21 (43.8 %) 0.10130.32429 15(39.5 %) 0.22250.48250

+

Values are mean

S.D. HRB, subjects administered HRB at least; RB, subjects administered RB at least.

The study was planned as a crossover method in which subjects take both foods in turn for a term of six weeks. Above are the groups with

the observations for each and their evaluations.

1) : Number of subjects observed CCS symptom(observed rate %)

2) : The score was calculated by the following methods. The medical stuff recorded the worst condition of each CCS symptom once a day.
Zero point CCS symptoms was not observed. When any condition was observed, one point was considered as slightly worse, two points
required symptomatic therapy, and three points was considered as a serious phenomenon. However, a serious event was not seen in the
study. These were integrated according to the observed term and it was divided by the duration days individually.

Table IV Comparison of the common cold syndrome (CCS) conditions of 36 subjects treated with HRB compared to RB in
both HRB and RB administration according to the plan

Group

HRB

RB ~ HRB vs RB3)
Duration of 41.6+1.78 41.1%4.08 -
administration (days)
Observation term
+ + =
of CCS (days) 121220 2.615.94 p=0.2721
CCS symptom n (%) Score?) n (%)Y Score?) HRB vs RB
Cough LTQA%4%) i 0.0180+0.04778 | 10278%) ' 00501+0.11160 | p=00626
_________ 2(56%) . 00079003367 | 8(222%) ' 00423%0.15070 | p=00506
,,,,,,,,, 5(139%) | 0.0040£0.01065 0.0377+0.15382
777777777 3( 8.3 %) 0.0053+0.01897
1(2.8%)

0.0119:0.03439

0.0015%+0.00633

_Nasal discharge / Sneezeing | . 5(139%) ;001191003439 | ~ 2(56%) i 00015000633 | ] p=0285

Chills 1(28%) | 00007+000397 | | 1028%) 0.0007£0.00397 | | p=09680
Sore breast 0 0 - -
TOTAL 13 (36.1 %) 0.049110.09083 13 (36.1 %) 0.1535+0.38591 p = 0.0426*

Values are mean = S.D. HRB, observations in term of administered HRB; RB, observations in term of administered RB.

The study was planned as a crossover method in which subjects take both foods in turn for a term of six weeks. Above are the observations
of 36 subjects for which both terms can be evaluated.

1) : Number of subjects observed CCS symptom(observed rate %)
2) : The score was calculated by the following method. The medical stuff recorded the worst condition of each CCS symptom once a day.
Zero point CCS symptoms was not observed. When any condition was observed, one point was considered as slightly worse, two points
required symptomatic therapy, and three points was considered as a serious phenomenon. However, a serious event was not seen in the

study. These were integrated according to the observed term and it was divided by the duration days individually.
3) : It evaluated by paired t test. * p <0.05
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Table V Laboratory tests changes
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Fig. 1 Comparison of the common cold syndrome (CCS) conditions of 36 subjects treated with HRB compared to RB in both HRB and RB
administered according to the plan

Items Normal range e HRB e R B P
Baseline : After | Baseline : After

Total serum protein 6.6-8.4 (g/dL) 6.7%0.51 6.851+0.37 6.85+0.43 6.81+0.38
Serum albumin 3.5-5.2 (g/dL) 3.75+0.30 3.80+0.33 3.8410.32 3.79+0.31
A/G rate 1.1-2.0 1.31%+0.23 1.27£0.24 1.31120.24 1.29+0.25
Blood urea nitrogen 8-20 (mg/dL) 22447162 22.15£59 22.23%6.5 21.56*59
Serum creatinine 0.7-1.5 (mg/dL) 0.95+0.19 0.95%0.18 0.961+0.20 0.93%0.21
Serum total choresterol 130-219 (mg/dL) 19634 200%33 19630 200+£34
Serum HDL-choresterol et Eﬁgﬁg 49.13711.62 | 49.23+11.89 | S1.87+13.06 | 49.71%1233
Serum trigliseride 50-150 (mg/dL) 141£55 164+84 12656 14062
Alkaline phosphatase 100-350 (IU/L) 295+76 31694 298+77 318£89
Cholinesterase 100-240 (IU/L) 125+29 129131 126+28 128+31
Asparate
amli)notransferasc (AST) 8-40 (IU/L) 184*+53 19.9£8.0 18.41+6.6 185*6.4
:IL‘;'I‘I‘O"twa forase (ALT) 5-43 (IU/L) 12.6%6.9 14.8%10.9 12.819.0 129494
Lactate dehyrogenase 210-470 (IU/L) 338%57 351100 336E56 357145
7 -Glutamil transpeptidase I\g :;,(5) gg//LL; 16.5+7.3 17.8%7.6 17.3£75 16.8£6.4
Leukocyte alkaline 30-80 (IU/L) 45+8.5 448+86 454838 441490
phosphatase —o. 8T8 4T8. 119,
Vitamin A 431-1,041 (ng/mL) 428102 4511+96 4111121 445199
Vitamin E 0.75-1.41 (mg/dL) 1.10610.304 1.104£0.285 1.153£0.315 1.155%+0.291
Vitamin B12 233-914 (Pg/mL) 451.41+254.1 443.41349.6 468.1+£323.5 414712414
Folic acid 2.4-9.8 (ng/mL) 8.46+3.69 9.00+4.77 8.17+4.24 8.871+3.43
Serum Zn 64-111 (1 g/dL) 60+ 10 63+11 6219 60+9
Serum Cu 70-132 (1 g/dL) 118£19 117£23 1231+22 12017
Serum Mg 1.9-2.5 (mg/dL) 2431032 2.38£0.31 2.37£0.23 2.44+0.28
Serum Fe T 20160+ LD 58455200 | 60581204 | 6206%260 | 60.06%21.1
Transferrin 190-320 (mg/dL) 212%43 218+42 20741 211%37

Values are mean * S.D. HRB, subjects administered HRB at least; RB, subjects administered RB at least. Difference from baseline was

evaluated by paired .t test. * p<0.05
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Table VI Laboratory tests changes

B It Normal ran e e BB
ems ~ ormal range Baseline | N Baseline ! After
Leucocyte count 4000-9000 (/mm?3) | 63711770 | 637412386 59972035 | 631012042
M: 420-570 (X104/mm3) + + + "
Erythrocyte count F: 380310 (X104mm3) | 3859F418 392.8+460 | 3923+38.6 390.4+41.7
: M: 13.5-18 (g/dL) + " + n
Hemoglobin R 12016 (L) | [142E117 11.58%1.54 IL6sE124 11.55+1.29
o M: 39-52 (%) 4 4 + .
Hematocrit F. 3446 (%) 352%3.1 36.1+4.2 36.1£3.4 359+34
Neutrophil 40-71 (%) 670193 | 669%83 66.67.9 68.518.4
Eosinophils 0-7 (%) 3019 1 28F22 28+17 1 29%20
Basophils 0-1 (%) 06103 | 06%03 07£03 |  06%03
Lymphocytes 27-47 (%) 256£79 | 256%+64 259+66 | 243170
Monocytes 2-8 (%) 38%1.6 i 42%15 4.1%1.3 i 38%13
platelets 13-35 (X104/mm3) 223+71 | 228%78 25+t78 | 218+74
C-reactive protein <1.0 (mg/dL) 0814 P07%12 09+1.8 P 06%13
a 1-acidglycoprotein 42-93 (mg/dL) 93.130.9 88.31+32.3 95.9%39.0 90.2+29.8
NK cell activity (%) 36.9£17.0 3641157 38.816.1 38.8+18.7
peuttophil phagocytosi 70-87 (%) | 79.6+84 80.28.4 76.5+10.2 795%9.5
unction
lymphocyte blastgenesis. 41000-79900 (cpm) | 5460517372 | 504877 15807* | 4747020582 | 37146+20506*
mitogensPHA ; :
lymphocyte : + + + +
blastgenesis (control) 180-660 (cpm) 298189 367221 337£205 400%142

Values are mean = S.D. HRB, subjects administered HRB at least; RB, subjects administered RB at-least. Difference from baseline was

evaluated by paired t test. * p<0.05
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