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The aim of this study was to evaluated the efficacy of mixture of Lactic Acid Bacteria (LAB) and
bifidobacteria supplement, which are contained with Lactobacillus acidophilus, Bifidobacterium longum
SPM1205, and Pediococcus pentosaceus for the management of constipation in animal model and clinical
trials. 5 ICR mice and 4 female constipation subjects were orally taken mixture of LAB and bifido-
bacteria for 2 weeks. We investigated the number of fecal LAB and harmful enzymes activities before
and after mixture of LAB and bifidobacteria application. As a result, fecal LAB count was increased
and harmful enzymes activities of intestinal microflora were generally decreased after mixture of LAB
and bifidobacteria application. Also, 61 female subjects were randomly assigned to receive either
mixture of LAB and bifidobacteria or lactose and were taken three times a day for 2 weeks. Then, we
analyzed mixture of LAB and bifidobacteria effect through the questionnaires. Daily consumption of
this mixture of LAB and bifidobacteria improved the constipation in constipation group (56.3%)
compared with lactose application group (26.7%). Furthermore, after mixture of LAB and bifido-
bacteria treatment, frequency of hard stool decreased from 0.22 to 0.03. These results indicated that
mixture of LAB and bifidobacteria application is effective to improve the constipation.

Keywords: animal models, clinical trials, management of constipation, mixture of lactic acid bacteria (LAB)

and bifidobacteria supplement
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p—Glucosidase &4l

B-Glucosidase activity™ 2 mM p-nitrophenyl-p-D-glucopy-
ranoside 0.8 ml¥} enzyme solution (FEHAIZ0] e Fo]E)
0.2 mlZ A% ] A= reaction mixture 2 mlS 37°CollA] 30
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Tryptophanase &4

Tryptophanase activityx complete reagent solution (2.75
mg pyridoxal phosphate, 19.6 mg disodium EDTA dehydrate,
10 mg bovine serum albumin-S 0.05 M potassium phosphate
buffer, pH 7.5 100 mlol] ¥-2 8-<H), 20 mM tryptophan 0.2
ml, enzyme solution (EHAEZ°] & Ho%)+w) 0.1 mlZ +
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Table 1. First questionnaire
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Fig. 1. Changes of fecal LAB levels in mice and subjects. (A) All 5 mice were orally administered once a day for 2 weeks with 200 mg/kg
mixture of 3.0x10" CFU/g LAB and bifidobacteria. (B) All 4 subjects were orally administered three times (to be taken 30 min after each
meal) a day for 2 weeks with mixture of 3.0x10" CFU/g LAB and bifidobacteria, Before: before the experiment started, After: at the end
of experiment. Data are presented as means and standard deviation. *p<0.05 statistically significant compared with before mixture of LAB and
bifidobacteria treatment.
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Table 2. Reporting format during treatment as the second questionnaire
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Th(1)(Table 2). ¥¥e] % Hhde] S wwle] ), BE =
Ro Ba7, 87 wpEze ZARA,

SAEA

Avhs ey 2EEAE Ueth A9 HolHE SASE
ARS8t S8k IRC PH-2 Svhe|e} 47 9] wivlgixle)
ket BBl AT SR APl Qo] fraktaek frel
Fa o] A3t 5o FoFHR]I AolE £ WE ttestE AHS
S, p<0.059A frolide Adaisict

2t

EHo| Rikds

B9 fAHFSE IRC P2 sule]o] fakt 2 wvg

27 EFAA B2 Z 8.4 logioCFU/golA] 8.9 logicCFU/g2-
2 Z7FeFAthFig. 1A). T3 479 WHISRl] fiktg=
7.9 1og10CFU/golA] 8.3 log1oCFU/g .2 Z7}3lthFig. 1B).

Mol Huf o[MESe| |l S40| A

-2l A At 2 Bl E3HAAIE B-glucosidase
activity, B-glucroidase activity, tryptophanase activity2} urease
activity & 2-§& A3 52 vlwalr 2tz 26%, 8%, 12% 18]
3 83%7} 7ASItHFig. 2). HAFAM= B-glucosidase
activity, B-glucroidase activity®} urease activity”} Z+z} 47%,
49% 133l 19%7}F 7HAsHATHFig. 3).
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B2 EFAAE B85 WS8R 327(53%), lactose
S EB-83F WHuExE 7H(11%), ikt 2 vlagag EF
AAS B8 A3 Alet 147H(23%), lactoseS E-83F 74
et Al 8H(13%) 22 WEIth vel7A) e AlF(53
kg)ol HAE Aol folAde fidth@Z p=0.0999,
p=0.2015)(Table 3). HHPAEL 259 07Fdeel thaiA
38WL A3 Ho|tP(62.4%), 1992 ‘HE0|t¥(31.1%), 3
He cule A3 Holth4.9%) 2Elal 198L ASA] &
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th(p=0.8588).
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sh=7toll tigk Aol 3978(63.9%)2 “ul’, 2278(36.1%)S “of
yergiar digstack 7z & Alele] f94Le gidchdd
p=0.7099, 0.2353, 0.4874)(Table 4).

Akt 2 vjg g2 EFAAIL lactose S E-83F Fof] A
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AABHA AREAE, 11H(34.4%)S 27 ATy, 17
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‘Z2F PIEAT, 3W@2.8%)2 IA TP T3 29
(28.6)2 ‘t] IIE AT = dig3tAh fakt 2 vlTu s
SHAAE B8 1733 Aol A THG0%) S ‘Z5
HATP, 69W@42.9%) 1A 2T 183 19%(7.1%)L ‘T
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A 2W(25%)L ‘Fw WIEATY, 6W(75%) ‘LA 1™ETp
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(Table 5).
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Fig. 2. In vivo inhibitory effects of mixture of LAB and bifidobacteria on fecal harmful enzymes in mice. All 5 mice were orally administered
once a day for 2 weeks with 200 mg/kg mixture of 3.0x10" CFU/g LAB and bifidobacteria. (A) B-glucosidase activity, (B) p-glucuronidase
activity, (C) tryptophanase activity, (D) urease activity, Before: before the experiment started, After: at the end of experiment. Data are
presented as means and standard deviation. ** p<0.01 statistically significant compared with before mixture of LAB and bifidobacteria
treatment.

< 1Hp=0.5960). k]

=Ho| £y RS et 97 Aeke] AEAEA HE] AREE 0] 7]
WO & Y 3le) e AES YA 9}‘1: W7} gl I gk ARkAQl F7HA] wiAYUSFe] sl A WA, 2%

QAT B o] AElE vkl Jr o) Hlwy AT Table oA lactose= glucose®} galactose 0.2 71135 FZIA|A

H=7E &
6). WHBl IFIM ik 3 vvH A %’?éhﬂﬂ]a L Ris w2 A Stk oA, AFe] THEeR £4 % Y

5] W EE lactose S E-83 159 w¥ R & S BEgth st o] aste] AHeg Azl EWdsitt
o7 HAHAKP=0.0394). T Hro] HE HFX] (32, 34, 35, 36, 41).
7} kbt 9 vlagan EEAAE 58 $F 0.2200]14 0.032 Lactobacilli®} bifidobacteria= ZE AH ol Zl Y&
2 A5, lactose S B8 $= 0712 Y34 JEldTH Zo] AEoZ Z93}tK13). Lactobacillic AT 552 &
(Table 7). EH/] U]"gﬁ«] AR Z R F23}tH12). Lactobacilli+ lactose
= WA A7, A dEss waL wiEEe] HiE
Table 3. Characteristics of each group before treatment in the first questionnaire
Variables Total C-mixture’ C-Lac® H-mixture’ H-Lac® P
(n=61) (n=32) (n=7) (n=14) (n=8)
Age 27.15£11.47° 28.34+12.10 34.43+16.45 22.14x1.75 24.75+11.18 NS°
Weight 53.39+4.67 53.22+3.29 54.93%5.73 51.50%3.83 56.00%8.07 NS

Abbreviations: * Mean=standard deviation, " significance from each other at P<0.05 as determined by Duncan's multiple-range test, ¢ not significant, ¢

constipation subjects-mixture of LAB and bifidobacteria treatment,  constipation subjects-lactose treatment, ' healthy subjects-mixture of LAB and
bifidobacteria treatment, and ® healthy subjects-lactose treatment.
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Fig. 3. In vivo inhibitory effects of mixture of LAB and bifidobacteria on fecal harmful enzymes in subjects. All 4 subjects were orally
administered three times (to be taken 30 min after each meal) a day for 2 weeks with mixture of 3.0x10" CFU/g LAB and bifidobacteria.
(A) P-glucosidase activity, (B) B-glucuronidase activity, (C) tryptophanase activity, (D) urease activity, Before: before the experiment started,
After: at the end of experiment. Data are presented as means and standard deviation. * p<0.05 statistically significant compared with before

mixture of LAB and bifidobacteria treatment.

& ZRAZK13). Lactobacilli® =EA 7Hgddl] 7= 9l 7% v
A g o2 QbHsltial AzZbety] wiitel| 2ol B A

o] /\}% TH3, 11, 44). Lactobacilli Tl L. acidophilus o &3k
= 4 #FE5Y lactosed] M ES FFAIAAN Ao Sl Ein

HE FXE WFe A, ¢ disle A, 1A, 49 A R

Table 4. Characteristics of each group before treatment

she

=X 710l AES

=4, agja

G Ao A
U dRrsithis, 19, 25, 27, 30, 43). Bifidobacteriay 3
&3} uteg]olot}. Bifidobacteriat

zA

/\]_a]-g] x}q] g] x—l@_-&}
FE AT J=E w1, Bdad FHE gl o
A AES 3tk A probioticsel] EEHE O] &

Total C-mixture” C-Lac® H-mixture* H-Lac"
Variables (n=61) (n=32) (n=7) (n=14) (n=8)
n (%) n (%) n (%) n (%) n (%)
very good 3 (49 2 (6.3) 0 (00.0) 0 (00.0) 1 (12.5)
Health good 38 (62.4) 18 (56.2) 5 (71.4) 11 (78.6) 4 (50.0)
not bad 19 (31.1) 11 (34.4) 2 (28.6) 3 (21.4) 3 (37.5)
bad 1 (1.6) 1 3.1 0 (00.0) 0 (00.0) 0 (00.0)
Meat yes 19 (31.2) 12 (37.5) 2 (28.6) 3 (21.4) 2 (25.0)
no 42 (68.8) 20 (62.5) 5 (71.4) 11 (78.6) 6 (75.0)
B-rice® yes 43 (70.5) 20 (62.5) 4 (57.1) 12 (85.7) 7 (87.5)
no 18 (29.5) 12 (37.5) 3 (42.9) 2 (14.3) 1 (125)
Fruit yes 39 (63.9) 19 (59.4) 6 (85.7) 8 (57.1) 6 (75.0)
no 22 (36.1) 13 (40.6) 1 (14.3) 6 (42.9) 2 (25.0)

Abbreviations: * Constipation subjects-mixture of LAB and bifidobacteria treatment, * constipation subjects-lactose treatment, © healthy subjects-mixture of

LAB and bifidobacteria treatment, ¢ healthy subjects-lactose treatment, and © brown rice
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Table 5. Characteristics of each group after treatment

Total C-mixture® C-Lac® H-mixture” H-Lac®

Variables (n=61) (n=32) (n=7) (n=14) (n=8)

n (%) n (%) n (%) n (%) n (%)
change for the better 1 (1.6) 1 (3.1 0 (00.0 0 (00.0) 0 (00.0)
Health a little better 22 (36.1) 11 (34.4 2 (28.6 7 (50.0) 2 (25.0)
condition SO SO 32 (525) 17 (53.1) 3 (42.8) 6 (42.9) 6 (75.0)
change for the worse 6 (9.8) 3 (94 2 (28.6) 1 (71 0 (00.0)
have a condition 3 (4.9 2 (6.2) 1 (14.3) 0 (00.0) 0 (00.0)
be cured of a disease 2 (33) 2 (62 0 (00.0 0 (00.0 0 (00.0)
Chaneed equal 32 (52.5) 16 (50.0 5 (71.4 5 (358 6 (75.0)
as e%: " stop diarrhea 1 (1.6) 0 (00.0) 0 (00.0) 1 (7.1) 0 (00.0)
P relieve constipation 10 (16.4) 6 (18.8 1 (143 3 (214 0 (00.0)
others 8 (13.1) 3 (94 0 (00.0 4 (28.6 1 (12.5)
no answer 5 (82) 3 (94 0 (00.0) 1 (7.1) 1 (125)
increase 15 (24.6) 9 (28.1) 2 (28.6) 3 (21.4) 1 (12.5)
Weight decrease 12 (19.7) 8 (25.0) 0 (00.0) 2 (14.3) 2 (25.0)
change equal 30 (49.1) 11 (34.4 5 (71.4 9 (64.3 5 (62.5)
no answer 4 (6.6) 4 (125 0 (00.0 0 (00.0 0 (00.0)

b . .

Abbreviations: * Constipation subjects-mixture of LAB and bifidobacteria treatment,
LAB and bifidobacteria treatment, and ¢ healthy subjects-lactose treatment.

th(5). Bifidobacteria <ol &7 wABE Bifidobacterium TS B-83 vle2o) magxe] BHe] kTt
longum-2 1963'd°) A HJA BE AR 2F Hol| & 7RIS TSI Akt AFFEY 3 AR TS
Alghc}. o] #5= bifidobacteria ToNA YA DAHAES- Ave Uil BEIH@42), it Age i aAE3A
Zx(melezitose) 9} o}EHH] = Q2 2~(arabinose) S Lad 4 Utk (colonization)©] & € & JU== Zhljo] 70 ATgS vzl
2 Z vAES ZASE QJEEE B-glucosidase 2} p o &stE fARTS §-4F97) short-chain fatty acids”} T
-glucroidase, tryptophanase, urease activity?} short-chain fatty oAxa o]2 <13 Bl vBEFe] WHIE WHulE X8
acids®] &), 7ol EA3= 8| Z2=(enterolactone)2] & Atk At S AEZ bifidobacteriaS A3 s thE A9
= Sl 9J3iA A=) Hk22). A1 Hie] Fo] F7F StAAIRY Ewel 5714 et F71A4
Table 6. Characteristics of stool state before, during and after treatment
Variables Total C-mixture® C-Lac® H-mixture’ H-Lac*® P
(n=61) (n=32) (n=7) (n=14) (n=8)
Stool state before treatment
like water 0.16+0.42° 0.19+0.40 0.00+0.00 0.29+0.61 0.00+0.00 NS¢
watery 1.28+1.78 1.16+1.65*" 0.86+1.46"" 2.21£2.26 0.50+1.07° NS
soft 2.75+2.57 2.63+2.85"" 1.14+0.9° 2.86+1.96"" 4.50+2.56" NS
normal 3.26+2.10 3.03+1.66 3.57+£2.51 3.29+2.43 3.88+2.90 NS
hard 1.51+1.47 1.53+1.37 2.43+1.72 1.21£1.42 1.13+1.64 NS
like stone 0.21£0.55 0.22+0.61° 0.71+0.76" 0.07+0.27° 0.00£0.00° 0.0434
Stool state during treatment
like water 0.07+0.25 0.09+0.30 0.00+0.00 0.00+£0.00 0.13+0.35 NS
watery 1.10+1.41 0.94+1.16 1.14+1.77 1.07+1.21 1.75+2.25 NS
soft 4.11+£3.19 4.16+3.03 2.43+3.55 4.57+3.48 4.63+£3.16 NS
normal 3.28+2.44 3.31+2.28 2.71+£2.43 3.71£3.10 2.88+2.10 NS
hard 1.49+1.83 1.53+1.81 2.14+£2.48 1.36+1.55 1.00+£1.93 NS
like stone 0.07+0.31 0.00+0.00" 0.29+0.49* 0.00:0.00" 0.25+0.71"" 0.0330
Stool state after treatment
like water 0.15+0.60 0.25+0.80 0.00+0.00 0.00£0.00 0.13+0.35 NS
watery 1.00£1.74 0.78+1.26 1.00+1.83 1.21£2.52 1.50+1.93 NS
soft 3.20+2.79 3.00+2.75 2.57+2.57 3.36£2.90 4.25+3.20 NS
normal 4.20+3.14 4.28+3.22 2.71£2.36 4.714£3.20 4.25+3.49 NS
hard 1.69+£2.03 1.84+2.17 2.00£2.08 1.86+2.14 0.50+0.53 NS
like stone 0.15+0.48 0.03+0.18" 0.71£0.95 0.21+0.58" 0.00+0.00" 0.0032

Abbreviations: * Meanzstandard deviation, " significance from each other at P<0.05 as determined Duncan’s multlple range test, ¢ not significant, ¢

constipation subjects- mixture of LAB and bifidobacteria treatment, ° constipation subjects-lactose treatment, ' healthy subjects-mixture of LAB and
bifidobacteria treatment, and ® healthy subjects-lactose treatment.
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Table 7. Stool characteristics in each group before, during, and after treatment

Variables Total Before During After P
Constipation subjects - mixture of LAB and bifidobacteria treatment (n=32)
like water 0.18+0.54° 0.19+0.40 0.09+0.30 0.25+0.80 NS*
watery 0.96+1.37 1.16+1.65 0.94+1.16 0.78+1.26 NS
soft 3.26£2.92 2.63+2.85" 4.16+3.03 3.00£2.75"" NS
normal 3.54+2.50 3.03£1.66 3.31+£2.28 4.28+3.22 NS
hard 1.64+1.80 1.53£1.37 1.53+1.81 1.84+£2.17 NS
like stone 0.08+0.37 0.22+0.61* 0.00£0.00° 0.03+0.18" 0.0394
Constipation subjects - Lactose treatment (n=7)
like water 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 NS
watery 1.00£1.61 0.86+1.46 1.14£1.77 1.00£1.83 NS
soft 2.05+2.54 1.14+£0.90 2.43£3.55 2.57+2.57 NS
normal 3.00+2.35 3.57+£2.51 2.71+2.43 2.71£2.36 NS
hard 2.19+2.02 2.43+1.72 2.1442.48 2.00+2.08 NS
like stone 0.57+0.75 0.71+0.76 0.29+0.49 0.71+0.95 NS
Healthy subjects - mixture of LAB and bifidobacteria treatment (n=14)
like water 0.100.37 0.290.61* 0.000.00° 0.00+0.00® NS
watery 1.50+2.09 2.21£2.26 1.07+1.21 1.21£2.52 NS
soft 3.60+2.87 2.86+1.96 4.57+3.48 3.36+2.90 NS
normal 3.90+2.92 3.29+2.43 3.71£3.10 4.71+£3.20 NS
hard 1.48+1.71 1.21£1.42 1.36£1.55 1.86+£2.14 NS
like stone 0.10+0.37 0.07+£0.27 0.00+0.00 0.21+0.58 NS
Healthy subjects - Lactose treatment (n=8)
like water 0.08+0.28 0.00+0.00 0.13+0.35 0.13+0.35 NS
watery 1.25+1.82 0.50+1.07 1.754£2.25 1.50+1.93 NS
soft 4.46+2.86 4.50+2.56 4.63+3.16 4.25+3.20 NS
normal 3.67+2.82 3.88+2.90 2.88+2.10 4.25+3.49 NS
hard 0.88+1.45 1.13+1.64 1.00+£1.93 0.50+0.53 NS
like stone 0.08+0.41 0.00+0.00 0.25+0.71 0.00+0.00 NS

Abbreviations: * Mean=standard deviation, °
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