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AL B B SRR R 8 2 AN A (U351 1ERAE 3 BREY

FERE  ~ BARE - EBF
ANKRHEIAE SERBEBBBHRT - BEFABRTEIR S8R  BETURERRE B7Y

HES
=[]

ARG AETAILE A A S (Probio-S)
RILRE T RA G RBE R ER A T ik
HHE T/ (BMI) EFFHHRBHH -

Fik

UERILBEAA S RELTRARNE G 5
Mrasis B 2 RE > L PR AHF261L > EFBMI
W (HBa) 1942 - BT A £ XHF R M Probio-S
LM A SM6R » HFROEM £ (4.5g/day » &
20 =46 —FLEHEK ) > HR|EIK ° Probio-
S (A FSX10° CFU/g) B4 A EBILBRAFHA
LCR177 (Lactobacillus rhamnosus LCR177) ~
FLER K B PA318 (Bifidobacterium Adolescentis
PA318) B HFHEMIFHABA266 (Pediococcus
Acidilactici BA266) > 3t EA ALK EH 2 5
(BB 0 FFAE VAProbio-SHE &R IE H X R A E AR
B AR ~ 0 o B IR R G R B T AR A AR B AR B R
& (Vasfatin ~ Adipsin$2IL-6) » it $ZiE FBMIH %
R AT o

ZRFE SRR EFRBIG o G LT BB
T -BMISLR AS 7 R0 R A TEAL » et fah 2
FFAdipsinfe A Visfatin$2IL-6 A R & & 23L& »
AR I o FEHD L-CAA Ao I 45 R ~ 4T 3R ~ 2
B ~ Z 8 B F AR AR B ER - 3RS LDL/
HDL ~ TC/HDL ~ TC#2LDL-CH4 % & fo % 7% 5% 5
B F > Rl B LA AR 2 245 A2 SGOTA 4= 7 fo 7
4544 o o iE F BMI L33 4% BF I K 9208 o B R
T B B T TR FALE BCR o

O
e

2 Probio-S ik & L -F A 42 3 4 Bt & 7T A X
E R E AR B AR o TR By o0 o B R R B R oL AR 4R

BRES - £B5
WL - EPMYEREEAEER10185%
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RHARM B R BEREE - (BFEHEEHE
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Al

it

AEREE 2 A EEFEEKAZ — 2
e MR T A Y — (B B - R B S 2 AURE PR
Ji (T2DM) ~ MHS &% -~ B4 A - & B - fE
HE - PPk A ik~ EhAREEAL ~ BRALMERAER 3R - PREE
s~ E > R TENERERE - S5 SRR
HRE - MAEEBERE A S EB 0 ME RIH
&b PRI 4ERE - TR —{EER (1] 0 4F 2014-
2017 FEEE R = B (Y4 B (Systolic Blood
Pressure, SBP) =140mmHg ZEF5REE ( Diastolic Blood
Pressure, DBP) =90mmHg) ~ ZZfE=1fE (Fasting
Blood Sugar, FBS) =126mg/dL.) -~ =InAS (4EpE[E
iz (Total Cholesterol, TC) =240mg/dL ok =& HH
fis (Triglyceride, TG) =200mg/dL.) E&1T 2245 Bl By
25.16% ~ 10.129%6 k¢ 21.76% [2] -

EBCHME(R R 2 BE BRI S A - TR ~ &
RSEENREC D - RS TEF AR 4096 2 HEREZ I
CREAHIEREHY 1.9 £% [3] - A RAVAIEAIRELYY
15 509 ~ BEEREZELIME 20% « FESA = mEE -
FEPRIA ~ = REMUE ~ BFDhREERFEAIA - HACHHES
BERVHR T ATS [4] o S RHS E 2K B TAHIESERE
BEATHSE 8.6% » HrP 54 9.6% ~ 20t 5.2% [5] ©

ZIEBEA - 2019 02 B ; EZHE : 2019F 07 A
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MmEske B TILAFITCRR ~ B0 B TIR - H A i E &)
2R LT TR E SR BER &
HIE - 97 94% MREEMBEBERITR » HhBHM
17.4% ~ 201 5.2% » BUMBAITHRIEZERZE SR - H
AT SRS AR - Horh > ISR AR 52
T RATREE 34.6% © AL - BRITEERN o3k E
BEUE BT BRFRE S SR CENEBERE [6]

AE R 4H 4% 2 —(E B AN LS E - BEr
MR L EBXAERTNHAT(T - FE L AB
Hes B NECHUBZHSE AN ENIAERT - SRR T
HERT; ~ REREN SR 5 INHIAER - HIge R F=AHIE -
HRE 73 b 25 T8 AE R A BR M R B 9k FHET o0+ [1.8] -
WHEZE (Vasfatin) GRS Z 95w T HE
6 (Interleukin-6, IL-6) Sl (EAHAE %R 5 ZATEURN
M EARREZREDHIER SR - 2RSS REREEER
2 FERY B AR ER - B EHHE (B R IR A BA oY AE
B EEE —RUMERR I (T2DM) B » Hin s i
RS ZIHPIRTIEARED (Adipsin) BEAGFE
BEA b RERR4EE% § 1L-6 {238 3% (Proinflammation )
FEARAYZZEL [9] -

FLBE B L A AR AR IR DA S S e e
= ZFFME - B BIA AR Ef RS Y AR B A DUE &
FFan 2 B 0 AT B FLBR B Y HE F R 9C SR 2 2 RS
#H 2L HARRRSTOKER T Ja RS i B A I 1
BURE [10] - BADIERX - TELRIERLE - HEEH
S EZ D5 - AE R s e E 7 1 B A TR
B AHY TL-6 BRI HHYRILE - M CENEEEHE
AR TR BB PR B By A S A RUR [11] -

AL B E G S B e B RS HA A B TR R
RGHERT ~ MAS ~ FFE DhREFa i B R - (eI E
GRAERE A 2 AREHEAEREEAR A Visfatin, Adipsin &2
IL-6 ENE O HVERB E A EE - HIL » R g)b
DI BEERESR T fi# L) Probio-S JEEE A EESTHTAEAY R A
ZACEHHE(ZE AR IR 8 B A RS RE RER S 0 =2=
HRDPAIER - DIBSEIER# (BMI 18.5-27kg/m*)
FeAmRESE (BMI=27ke/m?) Ry g > HEFT(QHHE 2
BEREAR CHEE ~ MR ~ fobE ~ =B H hBsE =%
AE&E CI SRS ) FOREREERIZEH (Visfatin ~ Adipsin
S IL-6) HHRH I » LLEFAL{E R Probio-S LA
BRI G B I AR B REARAY 5228

- 10

MEETE
— < Sty

R IT 2 52 5l P 45 4 Rt B 8 1) o B e X
HHEARGIPRBERERINZ =6 — 8 T BE
¥y (Lactic Acid Bacteria Complex, Probio-S)
B S HAEFHEALEEARE LCR177 (Lactobacillus
Rhamnosus 1.LCR177, L. Rhamnosus LCR177) -~
H M . B H B & PA318 (Bifidobacterium
Adolescentis PA318, B. Adolescentis PA318) K
HHEEIGIEE BA266 (Pediococcus Acidilactici
BA266, P. Acidilactici BA266) Bl [ &
7| (Complex Enzyme -~ Xylooligosaccharides ~ Ma
ltooligosaccharides ~ Fibersol 2 Z ) - Probio-S #.
M B 8= 2 5x 10" CFU/g > S E XK BR
NEEhER -
— - iAR¥REREEIS4E

KRR LIRE— A - SBFGEE
e Nz B ei@i (IRB @9k 1 HP090019) -
2l VRS & & B8 e o B oy e B IR AR RET
2~ ttlE B R S ERT SR 2l EH Y
150 N - &KEEI2Er - &HEE - 5138 £ A S5t
N BRI HE B R OB EIHER - A 72
fir (BMHIAL~ 63 i) HEFREE @ K&
SERCAS GRS T By 45 iz 0 17 2B # E R K
PRV ERE N E (B4 24 /NIFER B A -
ARFERE AR ~ AR SR Ik 2 5 K
— A EERNAN2ERE) - 5A 10 LH
BMI #& ElE By 24-26.9kg/m? ©

AKAFEERE BRI E R 2 T7=0 0 AR E
ARHATE ~ EREBUESEE T - IRESEE 815
#; (Body Weight Index, BMI) 57 ERRI4H » 53 A1 &
FH Probio-S iB2#% 9 fir (4.5¢/day » NE& 2 =& —H.
BEEKY ) - EH = ERR 30 NS —K » B3
ML o HEE 6 3 [12] -

ZEE AN E N REEE ARG ER (—)
i 18 % LA B 65 B LA > BMI=18.5kg/m? 5 () 4
o ~ HERE - BFBE - N0l R A B B 2 B KRR
#F (=) IEEmREE . (1) FRMAEEY) - £77
& NIUEFARENZERE NSRS EARR - 1. 2R
BUNYRESE © (1) SB5—HBUERE (SRABRBEIR 5 P
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R Z R KPR ) BEESEMENER I (AEERK
POEBERF BRI AL AE ) 5 (2) FEEE 6 AN
WS AR S MR PRI 2 B B OFSIE - Ol EE R e
=2 BRIENR IR R (2R ) 5 (3) AEEEAHE
PRI P35 ERR S - AE IR TE B EAfaEm s ~ (14
RS B S © (4) TR —R[E22 2 ARy U 2E
W - B AT RE 2 BT RE PRI SRR - I [E]R
A H A AT e 1 F 2 sl AR 2 B R e s
THEEN S - 2. R AN E A NE AU T
fa] —FEIE N © CFILFEZE (Myocardial Infarction) -

FREE LIRS R R~ AR ENAREEE T ilr sk
R ARBINRT ™ AERE ~ JABEZ 8B A Feli O
fg g - 3. AU N ARV LEREE - (1) A
A Torsades De Pointes ~ FF&EM: ~ EEIRTHEE 2002
PSR - Sick Sinus Syndrome B0 EEE (B£)

g () BERGEMHEEE - E=mEEE
FHET : (3) QTc ZEf (i 500ms) : (4) &tk
PR 3 R A G R B R IR EE E © (5) 1Ei

ERFENEA B MR RN (C~ & A R AR
) e HAEMERERT o 4. AR - WORFEE(LEGE
MEEENMERF R - 5. —Hfiz (500mL) =¢—F ALl b
ZIRMmE ~ fEEA T EN g AR/ B LB
MmE > SAEBEE/GENYEEME - 6. #BENEHN
H 2 RIIRE ZaF (2 RD2A 4 A pin

MR > BEZVUMELL EAERE) » 7. (A la -
Ib & Ic B¢ M PO RN BEAVEEYIE G - 8. w2k
=EARN - GLUEMEEESE RFEEATCAA
SR MEAVEEY) (BI4HREINHIRED) fE)a% - 9. B
DUNEAEEEERRE © (1) B—REHEIFAY
ALT ~ ASTHEELIEH #E ~ ERESH =% - (2)
BB —REEH 1Y B S AT ZELIEE #E FR &
H 1.3 6% - (3) [M0% AL B {8 =2.0mg/dL - (4)
BE—REREy - KEERNEMRE . BERRERNVER
EHE o (5) E—REHERYZE IR =B HOHEE KR
500mg/dL - 10. #BERFNFYE RN (BEEEHE)
HIRT S~ RE TR R B T RE R B R BTS2 al -
1188225 - 12. B RIEGETERRE - 13. BELiE
B AR
= - ARBEIEE MG E

it 7 52 5l 3 1 sl BB A 1% 47 S 58 I R A 4
i N FEEARZE R - 5F Ak DL Probio-S #& 5 Jak e & > i
FEAREE (121« (—) BBM43HTIEE @ 55 ~ #85H -
B e 5 DL 5 g = 25 & (TANITA 88 E RS Hs
BriEt BC-519 » HA) - BB EEDILZ ROAE - DL
B BEEEEETE BMIE - () MRS A
HERE - MBS AT 4 B 8hiimEk s i (Cell-
Dyn 3700, Abbott, USA) ~ ZEREIMKE (Fasting Blood
Sugar, FBS) ~ [ff5® (TG ~ TC ~ LDL-C & HDL-

S S
=8

R

SE 4
%AIZQ

Ra BB B AT
FI% ~ ttlm R R 3 Rl

}

HEXWE
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C) ~ M ohaE ( KP4 % 8 B 18 (Aspartate
Transaminase, SGOT) ~ ZEAEElzEEZNS (Glutamate
Pyruvate Transaminase, SGPT) ~ il ¥E %k fr i i %
i ( Gamma-Glutamyl Transpeptidace, v -GT) ~ H%&
i twkle s ( Alkaline Phosphatase, ALKP) ~ %&Ff
Dhge (PREZEE ~ AILBEET ~ PREE) ~ BHIRBRTORE (T4)
F (7] DLRCHIE M gh ~ 8~ &~ §5 - whElEE(E
FIHH - DUBE R bR AR &R 2 iR A b
H #) 57 ¥ 85 93 M7 (Hitachi 7180, Randox, United
Kingdom) - (=) Vasfatin ~ Adipsin k& IL-6 &L
PRI 8 1 25 I 4 RE AE I R o0 A A 28850 - IS
ARG (Enzyme-Linked Immuno-Sorbent
Assay, ELISA) BFZR I ofmAsofr 8] - (MU) &
EBRAUT  DIE=K (2 RABBE®E 1 XRH)
Z 24 /NEFEREEIEACER - (71) [ER (SBP ~ DBP
B EIRER (Mean Blood Pressure, MAP ) 4C8% ©
M ~ &t o1

AW A R BB DK E R
7% ( MeantStandard Deviation (SD ) ) 7~ » {# 3 SPSS-18
R TSR s (SPSS Japan Inc., Tokyo) » DL Pair-T
Test fll One-Way ANOVA F3Afr4H ] S THEUE 2 22 F 4
LA p<0.05 TR EAET EAVESE -

RAProbio-SAKEESYIRRERES T

AR PR A B ST S - &S RBUREES
BB SE H o s EE R EE B AT 45 % (FR—) =&l
FHLAZMEEZ (M40 %~ BES %) » H BMI
TEREAE B (BMI 18.5-23.9ke/m?) HYFH 19 % > HE
FE (BMI=27kg/m’) 26 A > SEEEES 36.22111.16 5%
TE ' 4H BARE R 4H > A 22 52 (p>0.05) ° FERE
GHEBRRT > EIERSE - BMIH - ASASH 3 s E
BUEE SR IR 4H - IR 4H B R RS 5 B RS B e
F72H (p<0.05) 5 AERESH Z B FRAS B AEEE S 0
AR E (p<0.05) -

‘& FJ Probio-S #6 B R E B AHE KN+ =
WEBIEME TR AR E R E 2
~ BMI~ #G H5 B % ~ AR -~ SBP ~ MAP ~ TG ~
LDL-C ~ LDL/HDL ~ BUN ~ SGOT ~ SGPT ~ ## ~
$£ ~ Vasfatin &z Adipsin ZE 15 H I Z 2R 3% 5096 -
AERE4H A B E EWIEE & - BEE - BMI -~ B
Hg B %~ SBP~ DBP » MAP ~ TG ~ LDL-C ~ LDL/
HDL ~ SGOT ~ SGPT ~ #f 5 IL-6 5IHH - IEH4HE
FEEE ~ BMI ~ #EA5R% ~ Ak#H ~ SBP ~ MAP ~ TG ~
FBS » TG ~ TC ~ LDL-C ~ LDL/HDL ~ SGOT ~ $ ~ §£#
K Adipsin ZEIHH o

LR = > & A Probio-S 2 FT 5 8 = K
F (=) iR RNE S E e RS =
5 (p>0.05) - IEHEHEER{% > adipsin {HH #HF
f& (p<0.05) - RERELHATA R INAYHEES ; (HIEH

RZEWIE N BIR B E&F & B P A 5y e bR Z IL-6 (EAERBEEIEIN (p<0.05) - AERE4HAIA B
REEIFTS ~ & B R E T 1T & AF9e [ (p<0.05) -
Fx— S 3E R A Probio-S &2 88 E B *

IEE4H AER4R #st

A n=19 n=26 n=45
FEE (cm) 73.83+5.34 92.17%£9.05 83.00£7.20
BEAEIAE (%) 30.98+1.91 37.51£9.30 34.25+5.61
BMI {& (kg/m?) 22.28+1.09 30.75%£2.90 26.52+1.99
EEREEE (kg) 56.44 +3.71 81.84+£12.54 69.14+8.13
BEES AT EIEINAZ (%) ° 7 (38.88) 11 (61.11) 18 (40)
BE= (kg) 0.43%+3.70 1.32£5.12 0.821+4.90
BEESEEREAE (%) 12 (63.18) 15 (57.69) 27 (60.00)
E= (kg) -0.92%+0.53 -1.61%£1.22 -1.30%=1.02
#E (kg) -0.10-2.20 -0.30-5.00 -0.10-5.00
p value* 0.0029 0.0001 0.0001
EERNEELITHECIFREERTE > A—HRBEREASBETFSIEIMAZZ ZE L Cochran T TestOHT » Ep<0. (0B FHEEERE -

BEERE  AROCAREERE0. ke AR - 2HIRINSHES - HROCAREEIRIN=0kg AR -

=12
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< & Probio-S BB RS E B RBA T 2 SR

IEE4H AEREAE ZER IEE4# AEREAE FE0

IEH EB

AE (%) AE (%) AE (%) AE (%) ABL (%) AE (%)
FEE 7 (58.33) 13 (86.67) 20 (74.07) MS 1( 833) 5 (33.33) 6 (22.22)
BMI 11 (91.67) 15 (100.00) 26 (96.30) SGOT 6 (50.00) 9 (60.00) 15 (55.56)
AT 7 (58.33) 11 (73.33) 18 (66.67) SGPT 4 (33.33) 11 (73.33) 15 (55.56)
g 7 (58.33) 7 (46.67) 14 (51.85) Y-GT 3 (25.00) 5 (33.33) 8 (29.63)
SBP 7 (58.33) 14 (93.33) 21 (77.78) ALKP 4 (33.33) 6 (40.00) 10 (37.04)
DBP 4 (33.33) 9 (60.00) 13 (48.15) BER 2 (16.67) 4 (26.67) 6 (22.22)
MAP 6 (50.00) 11 (73.33) 17 (62.96) #HwEH 2 (16.67) 7 (46.67) 9 (33.33)
FBS 7 (58.33) 2 (13.33) 9 (33.33) BRER 3 (25.00) 6 (40.00) 9 (33.33)
TG 7 (58.33) 9 (60.00) 16 (59.26) A/GEb 5 (41.67) 3 (20.00) 8 (29.63)
TC 6 (50.00) 7 (46.67) 13 (48.15) i 9 (75.00) 8 (53.33) 17 (62.96)
HDL-C 3 (25.00) 4 (26.67) 7 (25.93) £ 4 (33.33) 6 (40.00) 10 (37.04)
LDL-C 7 (58.33) 9 (60.00) 16 (59.26) =) 5 (41.67) 6 (40.00) 11 (40.74)
LDL/HDL 8 (66.67) 11 (73.33) 19 (70.37) iz 1( 833) 1( 6.67) 2(741)
TC/HDL 5 (41.67) 7 (46.67) 12 (44.44) i 5 (41.67) 5 (33.33) 10 (37.04)
BUN 4 (33.33) 6 (40.00) 10 (37.04) i3 8 (66.67) 8 (53.33) 16 (59.26)
ANESET 2 (16.67) 1( 6.67) 3(11.11) Vasfatin 4 (33.33) 9 (60.00) 13 (48.15)
PRES 0 ( 0.00) 4 (26.67) 4 (14.81) Adipsin 10 (83.33) 6 (40.00) 16 (59.26)
T4 5 (41.67) 4 (26.67) 9 (33.33) IL-6 5 (41.67) 10 (66.67) 15 (55.56)

THRECRALBREEAWGEZRHEBR T RANER A ERASERTERANFEHE (IBEE) (%) IBIEEAHAI2APRE
DAELE (%) 5 B: EHASKERTFEANFEE (BEE) (%) BIEHEAIDBAFBRDASEL (%) 5 C: FIESHEZERTR
DHFEE (FBEEE) (%) R ABRT AR AL (%) o AT : 830803 ; BM| : BE8E =82 ; SBP : HEE ; DBP : &Fik
JBE 5 MAP : SEABHARIER ; FBS @ ZEEM0HE ; TG : —BAHIMAS ; TC : 4AfJEERS ; HOL-C : @ZREIEHEREE ; LDL-C : EREREAEE
B2 ; LDL/HDL : (BB ERREAREERE/ SZEREAEER ; TC/HDL : AEERE/ S5 ERE A EERE ; BUN : MAARES ; T4 : OB
HRISEE 5 MS @ (S AEIRBEREAREL 5 SGOT : RPIRMRMEENRES ; SGPT : MR ESH ; v-GT : NS IREERE ; ALKP : @R
5 ; A/G: BEH/BRER ; Visfatin : AIEE ; Adipsin : [RIEEB ; IL-6 : MNHE6 -

= & Probio-S 3SR E < B A& A BRSO

EEREE IEREHE BB+ 4E
BRI 2l BRI gl BRI 2l

FHR (BR) 36.22+11.16  36.30£11.11 38.17+10.64 38.17+10.64 34.67+11.69 34.80+11.62

55 (cm) 161.25+8.50 161.32+8.44 159.18+5.78 159.22+5.84 162.91+10.06  163.01+9.93
0.07%0.36 0.04%0.14 0.10%0.47

BEEEE (ko) 70.55£16.00  69.25%15.72 56.44+3.71 55.563+3.89 81.84+12.54> 80.23*12.57°
-1.30%+1.02 -0.92+0.53 -1.61£1.22

IBAEEE (ko) 57.36+6.11° 57.41£6.08 55.83+4.03 55.86£4.08 58.59£7.28 58.66£7.20
0.05+0.25 0.03£0.12 0.07%+0.33

BMI (kg/m?) 26.99+4.84 26.46£4.74 22.28%1.09 21.91x1.14 30.75£2.90° 30.09£2.96°
-0.563%+0.44 -0.38+0.20 -0.65%0.54

AT (%) 34.61+7.68 33.95+7.73 30.98+1.91 29.63+3.35 37.51%+9.30° 37.40%8.57°
-0.66+2.73 -1.34+2.49 -0.11+2.87

Vasfatin (ng/mL) 1.97£2.05 2.46£2.33 1.712£2.26 2.88£2.86 2.17+1.93 2.11x£1.84
0.49+1.76 -41.06 £70.87 -0.06%£1.29

Adipsin ( 1g/mL) 241%+0.49 2.33%+0.39 2.60+0.47 2.23+0.37° 2.271+0.47 2.41£0.40
-0.08£0.59 -1.17£2.08 0.14+0.49°

IL-6 (pg/mL) 22.99£38.96  20.54+25.47 9.96+4.50 18.62£19.60° 33.42+50.41 22.07%29.96°
-2.46£26.06 -0.36+0.59 -11.35£28.71

FTERELTFHEEREESRR - EFE

HEEFI2A - BHEB A - A—zREAEEEZEZRELPaired T-TestD#7 » EpEiE

0.05FFEBEREEERE > Ll ", X MAZAPAZEREEZEUnpaired T-Testo#T » EpBUE0.00FRFEBREEZEZRESE - LI ",
F o WAz EELUNpaired T-Test O EpBUE0.06REBRAEERSE » Ll ", F£5; AREMAREEELUNpaired
T-Test DT » Ep#(E0.006FEBHEERE » Ll T, TR - Lra@BRETEM -
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{5 F Probio-S #& B &/ # A 6 Hal gtk - B
7 FBS B1 HDL-C H A ¥ hnny#g s 4 (&™)
P~ iR B A B A R AR AT B 52 0 (H AR RE
=5 (p>0.05) - 1t BB Bk 4H = 1M A B Qs 122 B
JEARAHBE R TRk Ba AT - B EE SN IER
4H (p<0.05) - FBS &1 HDL-C {# t B% = 54 1E &
4H (p<0.05) -

1175 B8 47) 88 B A B Th e A R R 7 43 A (3=
F) o FTA RS E RS 2 S5 E Y 6 B TR
S8 BT 0.226£0.354me/dL (p<0.05) - #F 4H th
EE MRS - (BIMCE R ~ SR E RIE R
4 (p>0.05) - Brheefs AT I HE > AEREAH S
Al Z PRZFPPR BB R S N IEE4H (p<0.05) >
s BR 1% ML BT B PR e th A AH EIT B 52 (p<0.05)
{E R A s B 1% 2 10 PR 22 SRV IR BE A TE
HAH o T2 RS RS ERES 2 B ThRE FEAR R T B A U

WANEYFR SR - (HPRZR EE LA BB AR L
W - ERTFDhRETEIRAN T J5H - e el & slBRAT -
&l fREE A2 52 - ZAACRE4HZ SGOT ~ SGPT ~ 7-GT
K ALKP H & &R IEH4H - HHE - SGPT Z#E =
5 (p<0.05) - {HAERESH SGOT ~ SGPT fHIF el %
FERAIME KT IR 4H - FRAlHTE - HUIRBRDIRERS
BEAT T4 - AEREAHAESUERAT ~ 12 BRI E (RN IERE
& EFEUERRIT IR AR IEE 4H -

AWtge LA g 2l 2 e H1E 7 U
fralle (R7N) - AL 2 He 58 5 RS & 12 5l R
AR ZEERBEH RN EERFNE & REE
Z5 (p>0.05)  sEEAT ZEHHEREZVE - B
75 BEL TR 5 ) 4 B B B = Y IR & (p<0.05) >
EalEEt Z 50 HE SR B EZ R IER
&H (p<0.05) - 1 IEH 4H AT AE A & RR N fsE 4 L EX
BIEB R ERFBIEABENI (p<0.05) -

Z= 9 Probio-S ¥#f§2

B 2 MR EAACHE (R BHEAR AR RS R T 2 47

EEEEE EEAE AEB+#E
BR) el BRI 2 BR) el

FEE 84.02+11.93 81.42+11.15 73.83%£5.34 72.16£4.88 92.17+9.05° 88.83£8.93°
-2.60£2.82 -1.68+1.96 -3.33+3.23

IK¥8 (bip/min) 77.37%+9.60 76.07£9.69 78.331+10.45 79.00£10.18 76.60£9.16 73.73£8.92
-1.30£8.78 0.67+7.92 -2.87£9.38

SBP (mmHg ) 124.15£16.28  118.11113.43 116.50+15.68  112.58+£13.94 130.27£14.44>  122.53*+11.63
-6.047.75 -3.92+7.17 -7.73%8.01

DBP (mmHg ) 79.15%x12.67 77.11%213.14 7350+ 11.45 71.67£11.13 83.67+12.08"  81.47+13.32°
-2.04+6.98 -1.83+7.96 -2.20£6.37

MAP (mmHg) 94.15+13.37 91.5624+12.53 87.83+12.25 85.31+10.64 99.20£12.35°  96.49+11.96°
-2.63+7.17 -2.53£7.21 2.71£7.40

FBS (mg/dL) 81.70+8.05 84.26+10.84 81.00%7.25 81.26+7.51 82.27£8.84 86.67+12.65
2.561+6.92 0.73%0.71 4.40£6.70

TG (mg/dL) 110.78+80.94  103.37+64.07 72.00%33.08 64.00£28.35 141.80£94.80°  134.87£67.83°
-7.41+48.02 -1.17+15.41 -6.93+61.23

TC (mg/dL) 177.70%£36.51  176.85+40.04 175.75%x45.70  174.58£52.79 179.27£28.718  178.67%x27.93
-0.85+15.00 116 1.77 -0.60+15.19

HDL-C (mg/dL) 55.19+11.82 56.52+11.25 64.751+8.86 66.17+7.64 47.53£7.53 48.806.74°
1.33%£3.93 -8.00%26.01 1.271£2.91

LDL-C (mg/dL) 105.96£31.26  103.11%£35.69 100.0040.58 96.92+47.23 110.73£21.59°  108.07%+23.53
-0.11%+0.26 -3.08+13.12 -0.13%+0.28

LDL/HDL 2.00%+0.67 1.89+0.67 1.55+0.57 1.46+0.66 2.37+0.50° 2.23£0.46°
-0.11+0.26 -3.08+13.12 -0.13%+0.28

TC/HDL 3.39%+0.87 3.34+0.90 2.77%0.58 2.73%+0.68 3.88+0.75° 3.83+0.75°
-0.04+0.33 -0.08+0.23 -0.05+0.39

RR= - BrARERIKR MR -
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CHERBHER ~ EHERFEEMHEERTF 217
Ft > & F Probio-S #% 25 JRHE 3 > (X HHE (5%
BREAREH (MS) BifE[E ~ SBP ~ DBP ~ MAP -
FBS ~ TG ~ LDL/HDL - TC/HDL ~ BUN ~ H fi% EF ~
PR B ~ SGOT ~ SGPT ¢ #% F & 8 & 1E AH B
AT PR [E ~ IL-6 {8 3 2 1EAH B 5 B [E B SBP -
DBP ~ MAP ~ TG ~ LDL/HDL ~ TC/HDL ~ Il E& BT -~
PR % ~ SGOT k& SGPT 18 21 = 1 #H [ ; SBP &2

7 B Probio-S §2

DBP MAP ~TG ~BUN ~JJLE&HT ~ FREE ~SGOT ~SGPT

B < MEHEY)E ELfT B Thae A B A T D47

Fe $75 4 FE BE = TEAH R » DBP B2 MAP ~ TG ~ BUN ~
AILEE T ~ PRI ~ SGOT ~ SGPT K $5 & /& 58 % 1F #H
% s MAP 84 TG ~ BUN - FJLEZHET ~ FRIE% ~ SGOT ~ SGPT
Fe 5 e A TEAHRE © FBS Bi1 TG ~ TC/HDL {HEEZ
1EAHRE 5 TG E1 TC ~ LDL/HDL ~ TC/HDL ~ BUN -~ HlL
FEHET ~ PRIEE ~ SGOT ~ SGPT Kz $5 B IEAHRA  TC
B3 LDL/HDL - TC/HDL -~ FILEEET ~ SGOT K §5 R

EERES IEREAE o
BIA gl BRI el BA gl

BUN (mg/dL) 11.89+3.08 12.33£3.50 10.256£2.34 11.42£3.15 13.20+3.03 13.07£3.69
0.44£3.27 -0.03%0.257 -0.13%£3.09

ANELET (mg/dL) 0.90%0.22 0.93%+0.18 0.82%0.10 0.86+0.10 0.96+0.26 0.99+0.21°
0.04%0.09 1.17%3.49 0.03%0.09

FRE& (mg/dL) 5.93+1.83 6.44+1.55 4.79+0.87 5.52+1.03 6.83£1.971° 7.18£1.51°
0.52+0.97 0.04%0.09 0.35+1.14

SGOT (mg/dL) 21.37+10.28 19.81£7.22 17.83£4.26 19.00£6.82 24.20£12.76 20.47=x7.70
-1.56£6.95 0.25£6.77 -3.73%£6.99

SGPT (mg/dL) 26.04£27.12 22.22+18.77 14.58£6.39 14.33%6.01 3520+33.63"  28.53+23.02°
-3.81%+10.58 1.17%6.12 -6.67+13.57

Y-GT (mg/dL) 29.00+16.88 29.59+17.19 26.08+17.20 26.50+16.49 31.33+16.84 32.07£17.90
0.59+4.14 -0.25%£2.26 0.73%+4.08

ALKP (mg/dL) 63.96+12.22 64.59+11.87 61.17+13.31 62.33+13.01 66.20+11.23 66.40+10.99
0.63%5.56 0.42£4.40 0.20£6.47

BHER (g/dL) 4.39%£0.24 4.43£0.21 4.43%0.24 4.50%0.15 4.35%0.24 4.38£0.24
0.05%0.16 1.17%+4.39 0.03%0.15

BER (g9/dL) 7.39%+0.33 7.45%0.27 7.38+0.38 7.54%0.31 7.39%0.30 7.37%=0.21
0.06%0.34 0.07%0.18 -0.01%0.30

¥HEB (g9/dL) 3.00%+0.29 3.01+0.26 2.95+0.31 3.04+0.36 3.04£0.28 2.99x0.14
0.02+0.24 0.16£0.37 -0.05%0.21

A/GEE 1.564+0.17 1.564+0.18 1.568+0.18 1.56+0.24 1.51x0.17 1.562+0.13
-0.00%0.12 0.09£0.26 0.01£0.08

T4 (ug/dL) 6.79%+1.00 6.99+1.12 7.26%0.96 748+ 1.17 6.41+0.89° 6.60+0.94°
0.21%0.56 -0.03%+0.15 0.20%0.53

£ (mg/dL) 140.37£1.69 139.63£1.47 140.67%=1.61 139.50£1.51 140.13£1.77 139.73£1.49
-0.74%£1.48 0.22+0.62 -0.40£1.55

# (mg/dL) 4.29+0.32 4.34+0.35 4.23+0.42 4.31£0.51 4.34+0.21 4.36+0.17
0.04+0.33 -1.17£1.34 0.02£0.20

& (mg/dL) 102.30%+2.07 102.63%+1.21 102.50+2.28 102.92+1.16 102.13%+1.96 102.40%+1.24
0.33£2.09 0.08%0.44 0.27+1.98

£5 (mg/dL) 8.79%+0.38 9.01£0.32 8.78+0.44 9.01%=0.30 8.719£0.34 9.01x£0.34
0.23%+0.35 0.42£2.31 0.22£0.31

% (mg/L) 3.45+0.46 3.54+0.42 3.563%+0.60 3.56+0.53 3.39+0.33 3.52£0.31
0.09%+0.33 0.23£0.41 0.13£0.33

# (mg/dL) 243%0.20 2.39%+0.19 2.52£0.21 2.46%0.18 2.37%x0.18 2.34+0.19
-0.04%0.21 0.03%+0.35 -0.03%0.16

RER= - ArAMRERK T -
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Z1EAHRE ; LDL-C B2 HDL/LDL ~ TC/HDL ~ HLE&HET
K SGOT {H#HZ 1EAHRH » TC/HDL E2 BUN ~ HILEZHT -
PRE% ~SGOT Ko SGPT B #13 TEAHRH s BUN EAFLEZ T -
PRI K $5 0 s B2 TEAERE 5 FILBR T BAPR IS K 55 R R
FEEIEAHRE  PRIEZEL SGOT ~ SGPT K §5REEREZE IE
#H[EH 3 LDL-C B Vasfatin {6 2 883 & +HE] - HDLC
B [L-6 ~ PILEERET ~ LDL/HDL ~ TC/HDL ~ HILEEHT - FR

1% ~ SGPT ~ MS ~ AT ~ F# & - SBP ~ DBP * MAP ~

FBS K TG {HEEE EMHEE » SGOT Bl SGPT ~ $52E

ERE AR -

=LA
S

AbHTERE LR B LR & S IEH BMI EAY 250

HRTre R > R ZEERR TREE ~ BeEE -

MREERIEFEZIN - HigA  bEEENEAE
EAEIEH EEEN - Fra 2l &2~ EAL

SEEET - DLE BRI A s st - Had
S ANIRENTZE > &H Probio-S RASEECE + —

Z e H BB TR AR E R Ny N RS RS EE - BMI
ELRE G I R AR PEAK » — ~ (REHEREHER >~
B (SBP ~ DBP fil MAP) ~ BEE - TG {H B HEFE
TNHIR=RERTSHER

f& > HDL-C {ERIEHIIAVEEES - =
b% X7 (LDL/HDL ~ TC/HDL ~ TC B LDL-C & )
HIEARREEES » U~ 1% Adipsin A8 NET#%% -

Vasfatin 81 1L-6 F[#{RAVIRE : 71~ AFLIREFEIE SGOT

TN ABEE S YHEE R T Z KRR

Bl SGOT B AR EAVEESS © /X ~ MUBESSEA Y InHY
e -

A7 4E &7~ » B F Probio-S 1% #6 B (S
2 ACHE 8 B 2 R (MS) B [E| - SBP -
DBP - MAP ~ FBS ~ TG ~ HDL/LDL ~ TC/HDL -~
BUN ~ Al B% BF ~ PR B% ~ SGOT ~ SGPT k¢ #5 {6 #4
# IEMH B (p<0.05) - {H B1 HDL-C £ 8 # & fH
Bfl (p<0.01) - Tanida £ A [13] iHZEE5HH - DLsiAE
EREEE KEFLL L. Paracasei ST11 (NCC2461)
FBEREERE 11 8% KREZH ETWEHRIER
BETRTT - H ks s B 4H 8% Ay 72 BB B
T RE AT AH e RS R E - PR LA BUARREIE R -
Lactobacillus Plantarum Strain No. 14 (L. Plantarum,
LP14) Bk E: 2 A8 m Bl S fE e &tk e &/
B [14] » 10 L. Gasseri SBT2055 &% A B LR &
Zucker B AT DA RS 205 ~ K7 TN RER S 12 BB R RS
A& FeR/N [15] « © AIREBRYZ - RS R AR
HR/PFEA 60% 0 IEH BMI&HED T 0.1-2.2kg
AEREAH A 2 8/ T Skg o HF 4096 HYZ 5 E RS EE 4
Frekbyhn - &7 % - BlzatE 2 IS S isEhig i - Bk
{EEE AN ENFS ~ IZ SR PEECA R ke B R B i 5
RARE » Ao AstEnig 2 56 B <z el & 2 &R
BRMEBECE - IR LE Y Bl bR RT R
AR HEVE - EOEVRERE SRS

EERREE IEEAE RER+4E
B8 el (IRl ZA [zl =M

#E (kcal/day) 1974 %633 2040715 1704 297 1763605 2189=x751° 2262737
66.50+601.55 -0.06+0.26 72.80+655.50

EEE (%) 12.88+2.89 14.21%£3.41 12.45+3.26 15.50+4.03° 13.22+2.62 13.17%£2.49
1.33%+4.75 58.66+555.34 0.00%0.04

BERG (%) 33.91%8.78 34.23£8.17 29.50+7.58 35.47£ 9.72 37.45+8.25° 33.23+6.88
0.31+12.09 0.03%0.05 -0.04+0.09°

BE%E (%) 54.10%+9.76 51.93%+9.21 59.07+10.06 49.69£11.02° 50.13x7.771° 53.72+7.37
-2.17+13.92 0.06%0.14 0.04+0.09°

EHE (g/day) 56.40+12.66 62.22+14.92 54.52+14.28 67.88+17.66° 57.89+11.49 57.69+10.91
5.821+20.80 -0.09+0.162 -0.20+16.54

BERS (g/day) 66.0117.10 66.62£15.91 57.42+14.75 69.03%£18.92 72.88+16.07"  64.68%+13.40
0.61423.54 13.36+23.72 -8.20+17.34°

BELE (g/day) 236.93+42.76  227.41%40.33 258.67+44.06 217.61%x48.27*  219.55%33.78" 235.25%£32.27
-9.52+60.94 11.61£26.25 16.71£37.63°

RRT - RAMEER R -
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AEA PG INATER G2 > (EACREAH Y & B SRS
HY & AR o 5340 » 2alE s HhiiFseRs T4 21
EAEM LTSS - FEERR T4 A2 HRIR R
STUAEIVERS [16] - HHIbHESR - AsBREE S rTRE A2
F GRS HRIER » ATl S 163 i U
HITE R T RS A A RSV SR o Rk > AR
AE R HHE A Probio-S JEREA XY HFFEIGERSE - 78
HER= K BMI {H - IE% BMI #HIFEA FERHERERY

& -~ [fBX (SBPELDBP) ~FBS (FBS) 1 TG
B R =l HDL-C R RS 71 A (s B e A R+
th > B ZIEE I DB A BN & (EHE R
BENES - THRSIAEBIRE - LBERE ~ HEPRE -
e TR S5 2 s ) R 97 5 (EAH B - 2208 A YRR RS
HAMEXGREIE A > HIEEEE BMIE T » 278
Ay ILER ~ BEPRYA ~ S PR EZ MR SR 1T 3R EE R
H NS 0 & BMIE I i =B HohES R Ry
BV E M EGS [5] © {E & M Probio-S JEELHS
B 2\ RIS PR AREHE A REEAR YRGS
WIRE EEAREE (B M >90cm ¢ 201 >80cm & ) -
FORE B AGHHE R RS2 — AT 4-6 5% >t
o T A 2375 e 78 SR\ B B2 v O R B - (EL AR 98 2 42
RS 75 2 R E SR D T 2.6042.82cm - H AERE
SHEHS =L TE R 426 - (L& H Probio-S IEA L E
SO R SRR Y 52

BEAE » AEHRE B BHE R A T 2 — /Y= fER -
5 | B T B B B I R R o R I
JBE > FRAERF R R R RR 40%6 /5 - BEFE =R
SEEEFAE (NHANES 111) 4558 0 50 57 LA
EEY A - HARENEEEAEZ AR Y A8
TR EIARIER FE A 149 » AL T RACHHEREEE
B REIIE RSB EEERRE L — - EHe
L ERRY S A H B A JE e L. Helveticus LBK-
16H Bl 7L > B PR BR A &CR (171 > 1 19 %4
ZakE (R4 10 & - #ZEHI4H 9 %) - FRER
FH 150mL & Lactobacillus Helveticus 1.BK-16H [i#
B 21 78 - H SBP “FHFFEK T 6.743.0mmHg > &F
TR BRSPS EAR T 3.641.9mmHg ° ifi i A2 SBP
kb 2mmHg > 5 o B O H LA 2 A B e R R L

- 18

749% > HEMATREEE R AN 2 — SAL S A RE
ARUEZ A N IE B S - A 1T R [18] < A&
WH5eZ 5l & 1E & 3 Probio-S 1% > UL 4EBE -39 T %
6.0417.75mmHg > &7 5EEE /& 2.0416.98mmHg » 15
FINRER fy 2.63£7.17mmHg - HAEFRAE FERAYIE RS =
FAIEHS4H o HHIbHERR - Probio-S ¥ 8BRS > [
I BR Y 5 #es H R - B] BE A P (B o VAL O LR ZE 1Y
JEB > ELHCHFSH S BOSUBTR IE 4 -

s B IR B AR PR S R Y S br AR
7 TC ~ TG ~ LDL ~ HDL ~ LDL/HDL ~ TC/HDL %
A7 [19]1 > HDL-C RIJE P Co 0L 530 B — B 22
HVFERR - FE AT BAH & - MR 5 B [ B2 09 % B
R » 35 LA& L. Casei Strain Shirota 5 FLEE &
LT EEEFEENE R - 14 RIZIE TG EIF
{309 [20] - 5545 T & BB & = BE [E iR e &
HHIE L. Fermentum 11976 3= A EHC /5 (12.51 Log
CFU/mL) - 4% 18 ¥ 1% i1 4% LDL-C {5 B & [
K 31.43 9 [21] » 1999 £E James[22] ZHE EH D & FH
L. Acidophilus 1.1 WBESHL » 4558 AHEH 200mL >
FrEEEH 4 Bz - S IEEIER ME 2 2505 B 3
FEAE o &R 196 A RE S RE R E - w00k 58
22 kg a A 2-39% 23] 0 HEERES
H L. Acidophilus T]RET] DAFFAR 6-1026 7. CaJA PR
[Elfg - HEfeH - BB a AR B AT R e B A RE
(5] Ji - [5G s ] P 19 Whe WS T HDL-C ~2 3958 0 1
1.33%3.93mg/dL[24] - ASHF 2 Ffr {5 F =2 Probio-S #L
W% B R S e A A s T BA HI 3T3-L1 sk 4l
REHY AL B bg 4E - [EIHG A (R HERS B SRl =i o
HEE oy g BhalEe B A E IR RmEE TG iy1E
FA [25] -

HEEEERE Azl EH el 6 B
W% B ZE i % » HDL-C R = i elBsAy - LDL-C &
FEARREERAT - HAEREAE P EAY B ELEIEEE S -
Bt s SR HESR > Probio-S AFE(E TC ~ TG Tk - H
HA$EE HDL-C B LDL-C RBEMNR A » BEIR
| FEA B FEDT BRGSO S R 2 M - R
Y& » ARWFSE > Probio-S FLIE & & & WAL B EA
BEg - LERa s EE 8 HIZF AT Probio-S
AREE G2 KE > BT 8= TG E - A
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9 Death Receptor Dependent Pathway #1 Mitochondria
Dependent Pathway Frak & Hy O HLAHAE A T E H /Y
FIR > [FEIRFAECEE p-IGFIR ~ p-PI3K 2 p- Akt ZL [N
B H BT RCEH A RS B AL - BESRAL R B L AL
REAFER - HAERR R R B E S - ARy sy
[EEF - A icsE BTt BAFRE LAY
R [25] - HILHERR > Probio-S FLELE & &Y% ARE
ME - INEA LM E &R T M B A RE O
AILAHBERYTHRY -

A B T2DM ~ (B (2 B 8 & PR S 1 T As
AIAH&R AT o 1L-6 i as R ALY RIR [7] - 1A
WF5E 2 R A 4H AS BB RS & 1 TL-6 {EAE 6 BRI
e A I TE(R (p<0.05) - Fh&SSREHIR Probio-S
AMEEEYH N EZ R RIEALEIL-6HIIEN -
Fukuhara 825 [26] 5% PR BLACIHE (2 B e IR AH BR
RE R SRR 2R - A ARG HYHE & Bes T AE A 4H 4 =
BIE S TAYRERG4HES - B RS HERE A
fBF - 3B A — SR B S 2R AH [E AR - T ARSI
th Visfatin e/ BLECRE B RS HI7 4H 4% i iE B Kz TS HE AT
sH&R TR (A CT Scan JHIE ) 77 Al = IEAHRH -
Rz T HER4H4% S Visfatin/PBEF mRNA FI8RFTH
ik 5 RIS 2 EE AR - (AR S RIEDUE
12 Homeostasis Model Assessment ( HOMA-IR) 2R
FEEIEAHRE - BT Visfatin B R S ZERN
AEHIIRE - BTLA T2DM B E A% Visfatin RS S
TEHEHIRLE [9] - (NI - B UR RS ZER R4
HHIhEE Z Visfatin @ [E{REEREHHYREEE > |
RE T LLFHZRCE R S 2R bUI: » $OPEIR P - ACRE &
R B R AHBA SE EZ AR OREB) - BAEN = - 2
S EAE B FH Probio-S 1 #G EEIRES - BEHE =R DT
%3 Visfatin Jz 1L-6 ZEN&E 0 FIREFFEAEZ -

AWt rE AEREAH 2 58 £ & ] Probio-S 1% Z 11l
78 Adipsin A OIS - BRI - BLAHE - BR
BEZ{E 2 AMEEY Adipsin & AJHRERIHRT > As
R HEFF R RE B 8 “HAEIE R DhAE - 3% B
A Adipsin @if= FYRRE - RIlE PRI S 22 75 e/ U i
H R A A HE T 52 R AR - 5458 PRI /)N BE A
76 Adipsin - RIl& RB IR S 2R /0 b M ZFVERE =
MUBERIIER - £ B 4liE=IEHY T2DM £ i

Adipsin = FYFR S [27] - HELFE AR 81 BMI -
g E L S B B ~ FERE 2 EAHRR o L > Probio-S
] gEA B A AR (B B AR B BE Bk 2 FE S [ ks
it YRR

788 5 {5 FH P ik B 5 s 5 TR s A =2 i PR Bl
FERSIFAETSHTRE ~ 8% ~ /NS ~ Beflg 2 » H L
HERE JTHI PN » I MERF 3R ~ [HEEMRIE ~ BESS
A~ AL - B B IR P BUE A EE EHE
2 (IEH1H 40-129mg/dL ) -~ Probio-S ¥f SGOT ~SGPT
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Abstract
Purposes

The aim of this study was to investigate the changes in adult metabolic syndrome
factors when the lactic acid bacteria complex (Probio-S) was used for weight loss and to
carry out a comparative analysis with subjects with normal body mass index (BMI).

Methods

Forty-five subjects who consumed Probio-S for weight loss, and for whom gene and
protein analysis were performed, were enrolled in this study. Of these subjects, 26 were
allocated to the obese group and 19 to the normal BMI group (control group). All subjects
consumed Probio-S for 6 weeks, 3 capsules after each meal, totaling 9 capsules per day
(4.5 g/day, containing 2 g of 3-in-1 lactic acid bacteria powder). Probio-S (total number
of bacteria 5x10" CFU/g) contains Lactobacillus rhamnosus LCR177, Bifidobacterium
adolescentis PA318, and Pediaococcus acidilactici BA266. Basic personal information
was collected, and blood samples were analyzed. Metabolic syndrome symptoms,
cardiovascular risk factors, and obesity-related genes and proteins (visfatin, adipsin, and
IL-6) were compared between obese and normal subjects who consumed Probio-S.

Results

Body weight, BMI, and body fat percentage were reduced with Probio-S consumption
under increased dietary caloric intake. In the obese group, adipsin levels were elevated, and
the gene and protein expression of visfatin and IL-6 decreased. Plasma HDL-C increased
while systolic and diastolic blood pressure, waist circumference, triglyceride levels, and
other metabolic syndrome symptoms decreased. In addition, LDL/HDL, TC/HDL, TC,
LDL-C levels, and other risk factors for the development of cardiovascular diseases
decreased. The liver function marker, SGOT levels decreased while serum calcium levels
increased. The normal BMI group also showed similar effects on metabolic syndrome
symptoms and risk factors for cardiovascular disease development.

Conclusions
People who consumed Probio-S for weight loss seem to experience health promoting
effects, improvements in metabolic syndrome symptoms, cardiovascular disease

prevention, and delayed risk of developing chronic metabolic-related diseases. (Cheng
Ching Medical Journal 2019; 15(4): 9-22)

Keywords : Lactic acid bacteria complex, Obesity, Body mass index, Metabolic
syndrome
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