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Abstract

Lactobacillus is one of the gut microflora in human and it is good for disease prevention and
health maintenance by some previous studies. Lactobacillus played a role in the improvement of
diarrhea, constipation, stool pH, inflammation process, serum cholesterol level and immune system.
The aim of this study is to evaluate the effect of a designed compound of lactobacillus

( Lactobacillus bifidus, Lactobacillus acidophilus and Bacillus natto with the total amount of 10®
colony forming unit ) on bowel function, acute infection, serum lipid level and immunity. This is a
randomized, double-blind, placebo-controlled, cross-over design study. There are 43 participants
with age of 55-94 years living in the nursing home of a community hospital in Yun-Lin county.
They were randomized into two groups, one is the study group with active compound ( 6g/day )
and the other is placebo composed of glucose polymer (3g/day) . The initial period is 4wks,
followed by another 4wks cross-over period after 2wks washout. We collected the data of daily
activity, length of stay, number of hospital admission, hospital re-admission rate within 72 hours,
bowel movement, laxative amount and category during the whole study period without changing
their diet, activity and usual medication. Besides, we checked the laboratory values of hs-CRP,
ESR, WBC and differential count, cholesterol, triglyceride and Ig A at week 1, 4, and 10. The
result revealed lower triglyceride level and more monocyte count in study group compared with
placebo (P <0.01) . There was no significant difference in the lymphocyte count and the level of
ESR, Ig A and hs-CRP by Student t-test. In addition, the frequency of enema was decreased at
week?2, the stool frequency was significant( P <0.01 ). However, there was no significant difference
in the stool amount and color between two groups. In conclusion, this study showed that the
compound of lactobacillus can increase immunity, improve bowel function but no change in the
markers of acute inflammation.

Keywords: Probiotics, Bacillus natto, Lactobacillus acidophilus, Lactobacillus bifidus, long-term

care, bowel function, Institute residen
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Pe L b e [L-12 & it

—\\

s 7 450 IFN- 7 A8 e jE 1 > 1))
e N i o T RIMA IR Y o s Et T

g S L e pAAK T me R R AR pA R S

Lo

K3
b=

A”x‘a
W

—\\

e A ofpimty § 1 6 Y G DERM S X e

Wi

(4)~ 448 s 3 (complement system ) > & A 7% b dn Jf‘i}w B oo

TR T N SR T LRE TSy TR



B oo ST K mre chm e W A A AR FOh
AT RS PSS > B i FRBE B o
2 B AEF &
AL BHTHOEREELEZE THT Rehme iR LA
( cell-mediated immunity ) :
(I~ RRELEF LRI BHTHRrE il 2d 3054
F & 4& (heavy chain) % & i%ig44a (light chain) AT i
F Ak o FlE AN b oo Al A T A7 e AR R
(isotype ) ~ % 5 IgA~IgD~IgE~IgG ¥ IgM - §8% 7]
B BT R G A IgA~IgG - IgM e IgA ¥ &
BIA T E15-20% 0 5 ARVEE B ens A FRER 0 1330
FRESE GG LA BT R chitl 0§ 51 il
W BN R DR EFF B2 g T BT A
% K o
(2)~TH=3k¥ A 53 BAT wrefeif 244 T % (T helper cell
AL Th) o e+ 3| T w22 & % - 3484 w2 (Thl) fr ¥
A4 24 i (Th2)eThl 2 & 434 IL-2~ * 4% (IFN)~ TNF
fell-12 £k > § F 0 Ewep opF - ;‘/,@5@&:}%% A

B4 B RHEE R % 0 ¢ fitp 3 SRR 2Rl

15



9 wmre o Th2 2 & & % IL-4 ~IL-5 2 IL-10 & ‘wmP2 ek > §

T IEEA A~ R AER L (Lauralee, 2001) o
ELARIRE i SN

- ~BAR R C-F BH0

B AcR B C-F J& 3=v (high-sensitivity C-reactive protein, hs-CRP)
d Tillett 2 Francis & 4 > »* 1930 # & % 38.(Luna, 2004) » d %
LATHES T BT o r e H LR ENC SIEME A2 F
s CF R dv o2 3 Bk pentameric 5422 2 b $ LR

chffic > 4 T B 24-kDa protomers ( 7 206 & A fk) m2bx i

FRER AR+ > Y 23 1,000 B F o gk
BfRiss €T o hs—CRP # 7 k>t r2jr CRP 2 2 { &%
B el 0.5 mg/dL CRPCUE* 1 ¥ R kR -

“r 11k 5% hs- CRP ¥ * % £ Bl & f88 k% o & i hs-
CRP Bt P A BAEMIH F o v B L L 5E2
¥0 0 Tyak R 4 K Img/L > &8 hE g A R8N e hs- CRP &
o ¥ <Ilmg/l> -8 4Afh  FREEN R

5-10mg/L » A5 T & LM F ¥ 4218 400mg/L - 2 hs-CRP ¢ 4§

16



I VNI L EN 7}%}]'\/}35 SHUE SRS ERA i%%\:(lgt » 2004) °

SN R 5 ST BT -

u»’<

R T kT weniE 50 T T L m A A LY
g R o 114k % (Westergren) 3¢ 8 LB - /[ PF{S > § b ln
IR % g ¥ < 15 mm/hour © 4+ 4+ <20 mm/hour BT ¥

(Ft > 2006) °

- ~ ¥2 &/ ( probiotics ) E &K

1908 p& 5k ®#% b £ ¥ i Dr. Metchnikoff 3% 1 ¥ 4 3
FE o HFTHET  ERJIL R R R REEPRR

ol A

éﬁ»

g 24 0 Fla &

T

Probiotic— ¢ # "M:E ™ k- g 5 “forlife”> # % _& % 1965# - Lilly

5 Still wall @ — fifc? o A s chige o £ § Fo ] T - fhficd 4 e

1971# - Sperti © ¥ BiEfcd 4+ 4 & 2 B R E D 3042 o

4

1974 > Parker : “jEsc ¥ fed TG A $H AT F 2 FM

g 2
R R FRE S E R TR 0 BRI REL -
1989# » Fuller : £ &1 2 ficd 4= » 7 s %5 2 % ) B4R T -

17



w
¥l
o

1992+ probiotics ¥_s # Huis in’s veld % Havenaar { #7 ;

T HEA AR FE R HFLF AL T&@fé%iﬁ
(Schrezenmeir, 2001) o 7= € & : fcif § 7 £ F LA LITH 2

Fefd o 2R E R EF R E WHO 20024# + 0> §

AP E R R e IR BT BB - GGR SRR
(Lactobacillus Rhamnosus GG ) ~ #r¥ 5 i #299v (Lactobacillus
Plantarum 299 v) ~ Shirotagz it 5* fi& 7)(Lactobacillus casei

Shirota ,LCS )~ Lactobacillus Johnsonii Lal 7 & ** & # /5 & 9
FHE AR &2 FY BT 2B A T A 2

(Hamilton-Miller, 2004) -
~ £ /2 (prebiotics) 12 %

Gibson (1995) #& 41 & /2 (prebiotics) L4 R
Aitendd o TERBTEE LS F 2 F (probiotics) 2
LA R 2 B A

FFRLEL T HE AR EL S B100 %t T8

N
N

LB CESERARERE SR e B E T R

18



(isomaltooligosaccharids )

+ B 58 (lactulose) ~ 5 % % 4%

(lactosucrose ) ~ & L 5L 4 (Gibson, 1995) -
= ~ % 2 # (synbiotics ) hZ &K

fe FF £ probiotics £ prebiotics 7R & = B & £ 2 ) (Gibson

& Reberferide, 1995 ) -

e~ F2 AR F R

$4 OB ER AL AH L BEY Mo W

o3 ) =
LIHAEATE 82

_—

Py aiZa

ngﬁﬁmﬁ’»z‘v}% I:j-‘] ° i m/n f”ffi?jﬁ g 21~37

oo B EX16.5F § I 0 #4295 L (Necrotizing

enterocolitis ) ¥ % & 52& & % i 5 T Hogk 4 % %10-50% »

F R B = 520-30 %0 3 A K 725 %

~=h
b
Moty
=
[
(e

SR BRI EEE SR o "%LE v ;};5}%7 ﬁ*’%;ﬁ
&R % 4ets 74 (Clostridium) ~ = % 4% # 4 (Escherichia)

@ v % FE (Klebsiella) ~ i < g (Salmonella) -
B % A (Shigell ) ~ $* ¥ 4% 7/ (Campylobacter) - i ¥

## 76 (Pseudomonas) -~ 4&7k 7 (Streptococcus) -~ % 7

19



7 (Enterococcus ) ~ £ & ¢ # F ¢ 7 (Staphylococcus aureus )
25 fis 151220 % 3k 7] (Coagulase-negative
staphylococci) = o & FfEH S v 1] B 55 L B et
B ORRET 0 2R RRAR R RS R
o R AR g R ( Blakey, 2001) -
AR TR AL RIFERFAEER B LN

ToBRE A FRINMCEREA AFARS ) EY X
(necrotizing enterocolitis)fiz » (12 %' 48 % , P<0.006)
(Blakey, 2001) ; ¥ #2 7 & ¢ & * 2.5x10° CFU 7% e i
'k & 2.5x10° CFU ( Colony-forming unit, CFU ) i e =

7' 4% 7 (Bifidobacterium) ¥ %> 60 % 37 |+ % 5% L

\

e y W

L 7= &% (Hoyos, 1999) - & R} & 15 i

i
& N

=)

| 27 F g 624 F 473 2en]

A&y
S
‘—“g. \4

c*
—=h

» & 1¥ 6 % » & % v Lactobacillus rhamnosus GG > 15 & ?

Ay
I\S7

BT B FALE R LUEE 2 R (521vs6.02,p<
0.028) (Oberhelman, 1999) « i % » WHO 2 ;5% & 171

WY SA L SR S U

ol

T f# 5 %+ (World Health Organization, 1995) -

Sy

| AT -
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FiEA 2 FREAN AL LAY L E e 4

SEEELTE ERNE PR B E C N R

\

fe A1 0 b St R AT e ) 3% (Bjprksten, 1999) -
(=) ~ SR AT PRIGAT | g *
1.5 ff]'ﬁ_”% i % (Bacterial gastroenteritis )
i * clindamycin ~ cephalosporins % penicillins 2_ 24 % >
2 I8 ¥ FIHR 5 % 45 7 (Clostridium difficile ) 2. # >

ST - AL TATEA R AIRY 10 X 3 AR

J
E

. p¥ > 4v Saccharomyces boulardii (1g /day ) 5*p& 7 28 = >
7 RARRS T ¥1% # £ vancomycin (2g /day) ig = 50
(16.7% vs 50%, p<0.05) ( Surawicz, 2000 )

2.

pOARARE fmde 0 VR AT R mre 4 a2 TE
( Hamilton-Miller, 2004 ) -

BFF P At CEFR RN O REFE S
BHIYORE S FET AL RORREE 0 B S ROR

SR 0 B RS BHORES o LA S RIBIEE ¢ BT
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% ¥ pEpapr (B-glucuronidase )~ % ¥ 7 & /i f% % (azoreductase )
2 R R 2% (nitroreductase ) (Goldin, 1980; Goldin, 1990;
Ling, 1994; Marteau 1990; Pedrosa, 1995 )

% 2 A ® RpE#% (Azo- and nitroreductase ) €

IR F o RALLFAE HHRBARRBEREALRE DS

%

b F AT TA R ® (Walker, 1990) - %2 (ammonia) §_
BenS R DGR 0 ARG g AR AT A enA) s o

Flo T RFERLH G THF 0 R B AERA o i H TR

il
=

ce AR S B me > A A R BIER Y > L W nbﬁ}q\
Jp e iEi& & (Cheah, 1990 )
Bifidobacteria® 3 5 i i > R > shI2%

Bifidobacteriumevi ¥ 5L b2 7 B2 50 % f fldk B ~ AL BB R R
LAz RRMEEEZ B ARREEF VRO F R
' (B-glucuronidase ) 75 4 o ¥ — 2 3 » vh = i¥Lactobacillus
acidophilus, Bifidobacterium bifidum,Streptococcus lactis %
Streptococcus cremoris > 8271 3 ¥ {op g § wEiE L pe

( B-glucuronidase ) v % AR h %% (azoreductase )

U R e R R B2 enE 4 (Marteau, 1990) o

AbYEl 4% (Mucosal immunity )
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TS A > fedlez A g9 % 0 & 7 Bifidobacterium
lactis HNO19 ¢¢ Lactobacillus rhamnosus HNOO14g 7+ » # 3 53 &
# A g 18 * (Sheih, 2001 ) » rzLactobacillus Ftkis it 5 v im
o Pl isIg ASRR Pl TR TR B L A
( Gardiner, 2002; Reid, 2002 ) -

4.5 2 F& * i 4 (Probiotics for surgical infections )

FARMLIEY SR URAR S GRS

Lactobacillus plantarum 299¢2 v JR& 25 & 2 F % > ¥ 50 W+
v s ?,'?;TL},E\; A~ vReb 225 = & (Rayes, 2002) o igdt d
EF2EY R R2Zp A R R A FR FEHS N FF
B a sl g o REEAAR 7 B240 B4~ 63 0 B HR
234 %~48 %t > F Bk 213 %R 4 55k f?] RGN G £ &
JE ~ P23 L7 (Rayes, 2002) o

5.8 EX % "f;8 (Viral diarrhea )

I\

Lactobacillus rhamnosus goldin-gorbach¥t i fr 2 2L @ f2 | 7
v 45 el % ALY R 4 4 ( Teitelbaum, 2002 ) Bifidobacterium
bifidum f=Streptococcus thermophilus LGG 3 48 & # & *5.85

WHED R PHIE A DT IEB R R AL e | 3%

AL BER R T A e ) SRR Ig AP HRZ T 0
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Fa s Bk R TER 0 SRR A AT IS ARk (E
( Teitelbaum, 2002 )
6.4 X 2% i A 5 (Inflammatory Bowel Disease )
(1) ~ g3 LA 4o F L (diverticulitis) £ 5 F2 X (Crohn’s
disease ) ¥ iv i = 24 & g A Foaet R o A wEIRER
i ph APl - S A @ (Prantera, 2002) - # 7 &m0 40
BIRAEW R FAEPPEL VSLI3 o P F 3 B
Bifidobacteria §f& /% 1 & Streptococcus salivarius subsp.
Thermophilus s 5+ (& 5§ 5x10" &0l i Ftk) %S
9 i * {4 » 3 IFEP VSLH3 —ﬁ ] T[%rf}% A AR 0 RS A
B 15% > ™ % FA e 20 A 5 3 Lm0 A A #100% (p<
0.001 ) - AP VSL#3 iﬂ” » & i{ ¢ Bifidobacteria 3 S
thermophilus 7 & &3 +x (p<0.01) - Lactobacillus bifidus &
FATFIS G R AR < A R A A R RN RO
7= 12 (Gionchetti, 2000 )
QBB H i L BB N AR L R FERT R
B S o FARBE LG E R RORRFA LT 0 SRR
B2 AT X @AKotk 0 A R YR EF 2 Fde VSLA3

Fiek gy L2 3 0 £ # (Gionchetti, 2000) -



(3eed HE FAPF vt 59 B SR H o BidBR g Fde LT
# Ffe > # X 2 X PR* Lactobacillus acidophilus La5 &
Bifidobacterium lactis Bb12 AB-yogurt ( 10’colony-forming
units of both La5 #~Bb12/ml )> & 5 6 i% & > 12 C-urea breath test
PR E 95 i da PR R ] 0 3 FL Bifidobacterium lactis Bb12
BT sl PR R4 F R 4 0 @ Lactobacillus acidophilus
La5 Bl ¢t i * (Wang et al., 2004) o

()~ FRIRAMTAE L DREAT L R E A

o

( Lactobacillus acidophilus 303c) A #ic™ % faz A 1 3
PooFRETRELRE T LR 03 NERIAZIR L FE A
A A it &y e LG FFE (bacteriocin ) (k-
2005 ) o

(5)~ ¥5 pes pk 7] SBT2074 F = % 1% 5 s drdiE% 2 g A =
%4+ F(E.coli)e v & - E 45 27 SBT2074 o e 5+ i 3] > 7
TR < S F (Ecoli) 2 RE FF REFFY > <7 B-
# 3 MEFEpaps % (P-glucuronidase ) iEx € 7 & &F S (Heo
2005 ) -

7~ HE % g iz 3 (Irritable bowel syndrome )

Kimetal # R > & * VSL#3 G X A\ o 7 3 R ARFC K
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" o Lactobacillus plantarum~ it 5 & & > HIREF » SiElE
e R te 0 9T B R g 35F X & fR i (Lin 0 2005) -
8 ~ #EaT (Allergic diseases )
EART R R BEACE A o 0 107 8 B
T FRAEER A ERALS R R ERF R
(Bjprksten, 1999 ) - Isolauri etal. 3 3R> & 2 77 & % iy 387 -
¥ qy A 3¢ F 4 f# (protein breakdown ) - & IL-1022IL-4 > i
* 2_¢# (Pessi, 2000 )
9 ~ o £ & % 2 (Stimulation of the immune system )
- RME TR FAE FH A IgA SE R
(Erickson, 2000 ); & 24 F# fl#c¥ & L& & % Gill 2 Colleagues
R4 o R E APRY = % Lactobacillus rhamnosus HNOOL 2
Bifidobacterium lactis HNO19 > + 3 4r a-+ # % (o-interferon) ~ it
HTIkE >~ JFTRY CD4' 2 CD25 wee dics B mie il > » 3
¥ ERE 70 1 ok & A 2 4B # i (Van der Water, 1999)
10~ 22 R
(D)~ #EE Wl s i e g2 B 2 #ox

Blokhina % 4 - & * i “Bifeedock” 2z e 2 45 % 5% 7

‘v B 4y e “Litovite” 4v “Pektsecom”™ o 5Ky A i FL 0
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WP T oL R G QREA 2 TGRS A P AR
4 £ (Blokhina, 2001 ) -
(2)~ F'ErPES LR E) a2 4 2 f 2 Zp9enink (Lactulose,
lactic acid bacteria, intestinal microecology and mucosal

protection ) Salminen % % # F 4p 1 » 4e Rl &2 SR PR AL
AT Mg A S AR 0 2 T IR R T B AL R AR B
SUBRRE FE R TP o 2 #4825 L (Salminen,
1997) »

(3)~ % Lactobacillus casei shirota z g2 4cAl# =2 5§ % s
{ FoE 4 Koebnic 3 A M BER ~ & FA&| ~ dpdle > SEPT Y
Lactobacillus casei Shirota (LcS) ¥ #2825 2 4% > §F 5%
A 70 A > & Xeh g 65mlLceS Ak R A AR e e & A Ak

Lo MR B E S Fopp o BEET D F % F - iF LS el

=

B2 T fEH (p<0.0001) g ® REEZ s 7O
% 4 > e g% (flatulence or bloating sensation ) J & & P? &g :T

BB 189%LeS mil faf sr L (p<0.003): iR F BliF

L

P ELE R o LS F 4 T o 0L en B i #ogg  (Koebnick,
2003 ) -

11~ % Fjs s e A
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FHET PSR B A PET FFDEARE 2
12 Wistar strain + &% Ecoli 3 2R 224 » % @Emh g
1y e Lactobacillus acidophilus f+ Lactobacillus casei /i » 75 >

B E A FATH Gl  FURERBEE SR %

T
=
&
>y

1+ 3 %#iv* (Ehud, 2004 ) - Lactobacillus acidophilus # 3% &

B 5 EE AR 222 F 2 2 - (DeRodas etal., 1996 )

FAFTFIBAER 0 A2 B > MUHIE 6 G B
(Fooks,2002) ¥ 2 F¥ j* " 4F fecnif B4R ¥ i F 4 0 o
Mattar et al. # &) © 5 2 F¥ #5376 -2 (MUC-2) Ak 3 A F &

Caco-2em4 Z » M 3 X K & (Mattar, 2002 )

=~ PRI R o eniE R

F 2 Ry i R 7 (enteropathogenic) # # % Zki% » &
Escherichia coliz:-* %8 ¢ » Enterococcus faecium 62Y6 2 # #f ‘w7
ZIrdly B prdlAsE LR AF A £ > ]t Enterococcus faecium

62Y6% 4 BT #1455 cnim ] (Kelly, 2003) = ¥ 4 FVSL#3
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Wt 4 e B ] B0 F3 2654 (proteasome ) @ 17 F]
+ #4524 ¥] (nuclear factor-xkB, NF-kB) 2 2 # ik 3¢ F (heat
shock proteins, HSPs ) 12 i%z£ % + & m?2 (Petrof, 2004) - HSPsH_
A Fob 2 - fho LN F CEAL G ANTF med 5 7
Wi TR L v T %4 (denature) X ¥+ (chaperone) - ¥
PB4 g 4 4pE (antigenic peptides) ° % ¥ ‘w?%e X | F 31 ¥
4AERRESSOCEZ 4 il T > T g Ripimie p I AR (7 e
mRNA 3 Fi7* (translation) M #rd|d ¥ hd-d HE& = o L fd =
BRDFOR G A £k F & (heat shock response) o HSPs ",’TT
TRES R € alAsF R F Bt Tk R 4 (environmental stress )
2 3% 2 32k iw (pathophysiological state) - 4v % ~ 3 &L ~ s
A AR L ETEA A s 3R (kDa) * T U RA S
HSPs100 ~ HSPs90 ~ HSPs70 ~ HSPs60 ~ HSPs40 % small HSPs (<30
kDa) % » Hi & ¥ 5 FiEwe > FALLRERS F 59 7
BHEGE o I T2 Y TREBRS KR IR e
F A I g o FP A o Bk Fen fadE D F end s
g ER cHSPstlmie (R iF* b o FER &4 > bldrdt A1
fEfig VR4 % 7 (7% (Ropeleski, 2003 ) ° %%+ &8 7 HSPsz #

5= - A

B 0o g A FTE R ER o
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= ~ ¥ 3% A % B % (Human B-defensin, HBD-2) #
EART A RIRERE GERES L FEE AT L
% % F & (Kallioma, 2004 )
T~ A2 LR Y F

FARATF R SRR BB K L eni®* o Dasfy it & 4
% &7 forgipnpk (LC-PUFAs) & & 2 & B % T-helper 14-T-helper 2 >
GERCUE R e 2

X PFEH T

GREE ==L & LN Rt

& =+ 4,
e e

(Bernet, 1994) » *R AE&X F

e &R B pm BRI E L R

;ﬁurv topaE e Rt
AR o s L R B fmrE > [}ia

SEMLIRI2IFE S BE
F 8/ % 4 ANSPAFr 4R A TR T F R Ry
TG F ETE A RE B BoRAK Y A e s
Flet A& 24 878 (Lundgren, 2001) ° F'E& R4 » o fop 4
VA e fend R o R R AR GE

B
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(=) ~FREFHRLRDEY B (132 7)) WHLE &

(

4-6% FfL ] T el KPR TY 2 pd G T o B PR
Bt o BICRFAT M A IgAS R B i Lihme F oo &
BopF A FHGEXTR ]V UBRPFH T A wie o
T o T cells A 4 gamma* ## % %% & i* 4 (chloride) » %

A MY > uPrFFRIg e ¥ - * % 0 Gregordt 1) L& ﬁﬁ‘!

2003) -

=)~ AEFDE SE (signal) o A BuEd PR B A L IRES T

- v en] 7% 4E% (glycosylated intestinal mucins ) #7413k B X
:,f%i & (151a) 2MUC2 {rMUC3 mRNA 4 IR » 3 3% 5 ik 77
L sk e 4 B F s F (Mack, 1999) -

() ~FREAZZF I pFdoEs o WP %D
Lactobacillus rhamnosus GR-1 frLactobacillus fermentum
RC-14 %104 4 » 7 14 2 1k % 4 (adenovirus ) % DNA10’
Mekegz-kie o k4 (vesicular stomatitis virus) s o H
e A pLeni®® g > {5 FaRPupS (T8 1L
%’Wﬁﬁ@ﬁ%i%ﬁ?ﬁﬁﬂﬁ%°i?%&ﬁ%@%

F1PEiHe £ -k i $ & (rehydration therapy ) & & 7 f% ( Cadieux,
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FiEE L2 v
*EA R

LA

e -

L

b

R YR

iEF ) e

B> m a&_20 £ % & Metchnikoff >

TfEd > BRERIRAE RS ES E A0 e

RN HAEE S (P ENALAR SR

lJ_./\
% 1B Z

&) 3 20 & % % > Metchnikoff % i

fﬁ%»ﬁ \:W—‘ Jﬂ- D‘:]ﬁ? «fﬂ’ v mﬁ'{—v\ & & 1950 = mPM » 3 ﬁ;ﬁ?

PR

=R

L

ek

& 32 24 (Tamime, 2002) -

A~ R LELFE L IEH o7 o

Mo #d A F A 0 AT e

Lactobacillus acidophilus - Yoghurt organisms ( %

Lactobacillus delbrueckii var bulgaricus 4= Streptococcus salivarius

var thermophilus ) -

Bifidobacterium

lactis Bb12 » ¥ 11 :%

2002 ; Marteau, 2002 ) -

A

TR A Sl 7]

Lactobacillus plantarum 299v %

g

% 4 74 &7 2 (Saran,

Exad 2 B

w
SHE
=
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WY BEF 0 4ofk -9 #phfs (casein phosphatese ) % i3 FfF 0 T H
5§ & & 4 £ 22 3of(Gibson, 1995) -

EEA K TG AP ORATR # S g7 RS 7 ok
EAp o AT TP K R PCW PR PR S o Bl o T
WA E AR D BRI RS A RET A TR
Bz K 42 (Ouwehand, 2002) o

ERZATBE S GRS FERTERF 40507 Y
BAAT A I o R Rk F P20 Rk R4
TR AAT TS 16% 0 2 RE R AT EFTE 0 T A R L £ Y

'ﬁ%'&};f'\ﬂ ﬁ'fg#’k‘;ﬁ ’ rﬂl—b "R %éﬁi?;g}x}-% F—Eﬁ%:[&:o
( Heuvel et al., 2000)
FHRAFRT R 4 PR TT 5 4 RS F (AR

PrE eSS B e Ty it aesms e g

X
5}

FAAFALG S TR TR o e G oy g B
A FFTRE £ P22 EB 4 2By B2 #Bpo

g4 HCe Ep(E > 2004) -
CE2RACFRZEAR
Aes A FLpk o EQ AL ¥ Eda ¥
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Fid AL E A F Y Tl v gy HE L Lig -
4 OET e AR o

F & 1935 # At AT 1 E fr i 42 - Ouwehand et al. &

(:;n\&

AN BT B AERE T2 N EF DAk ST BTG S
&dR 2

Lp AASRL % BREER FUEFR PR E AP T
(Tanaka, 1982) ;

2.;®8 & Lactobacillus rhamnosus LC705 4= Propionibacter
freundreichii JS # 3 v & & 4 24%3%¢ i = #c(Ouwehand, 2002) ;
3.3F 2 iBH 4e B. lactis LKM512 #+£ i 3 %2 % =z 3 (Matsumoto,

2001) ;

4. Lactobacillus rhamnosus GG ¥ 123 e i o & £ & 3F i

#i€ 2.1 ¥ 3.1 & (Salminen, 1997) ;

o

5. Lactobacilluscasei Shirota 7z 3 if 4% 4 (Umesaki, 1999)

S

CE2 RS R

AR Fd F 47 A 4 anhglit* > PR* cephalosporins fr

co-amoxiclav z_ o4 2 pF > MLgE 4 T2 030 5% 0 2R s



¢ i % ¢ Toxigenic clostridium difficile :& & # & » £ H @ pr¥
£ A { % % B E(D’Souza, 2002) - Yeast Saccharomyces Boulardii >

B SNA T R TIRA FA A I R4 F R

i

Saccharomyce boulardii 74 ¥+% 4 ¥ & 7 > win%rv i 2 226
v/ % B B % K2 (Lewis, 1998) o

¥ Lactobacillus rhamnosus Goldin-Gorbach (LGG)** © PR {& it
ARwWHEY > A4 iEF tE oMy EpHEE ¥ ER Kt

BE o gl R A2 & (Gibson, 1995) -
r ‘£4ﬁ‘ém;%@ﬁ»£’i

EEAZEIRAAND > Fl PREA R gL E#
o R CD3 T A f AM L m HAASANE T £ R
o ¥ 2 77 Yoghurt organisms, Lactobacillus johnsonii Lal,
Lactobacillus acidophilus, Lactobacillus casei 7= Bifidobacterium
lactis Bb12 » 2 B 32 H 38530 F LAY » ST AE
cytokine & 4 » M 4r A0 w IR B EE M 0 BB R LA
it » T lymphocytic #4 it fr p A8 £ ' E 4 ( Meydani, 2000)
PR E2 R TR A L kst Gill and Colleagues,
2000+ #F 2 ( Arunachalam, 2000; Gill, 2001; Sheih, 2001 ) - = & & &

L pR* = i¥ Lactobacillus hamnosus HNOO1 : Bifidobacterium Lactis
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HNO19 > v 3 4ra-+ #§ % (a-interferon) ~ Sk = 3k % ~ P55 @ CD4”
2 CD25 imve ek ML v S 1 0 4 B ILT MEET0/K 1 b chk E 4
2_ ¢, F F iv o Vander Water et al. & % 1999# 2 I > =B £ & A vh-
£ RS TR E XS L FIgEE (Vander Water, 1999) -
Guigozetal. £ A 773 » LRz REXEL > E X8 %54
BHF = TR LY R PR EE RR AH T e CDY e
CDS" fm% » ¥ R/ B T 5580 L DB EEN o bR
> interleukin-6 mRNA 7 i¥ i# & & H $2 ¢ & 2k e I o Turchet et al.
% A A4 a P x4elactobacilluscaseiss s & & 4 &% = 3% » TR
BT ES T2 ER L (F % &ef) 20% (Turchet, 2003) -

2 ’
%= ;«
2 3

E{:—"]‘ 7 '% 7k‘l%7~€7\‘fg$6‘ig{§é\§u&

h \

e R R o

' 5 (Lactic Acid Bacteria, LAB) i it 1% sk i & 4

FEE o AL A RAE (0% L) himEa g o A E L
eEoo B RF X B 1 (Gram positive bacteria) o & b ¥ iy e

B 7 © $'pet: 7 (Lactobacillus) ~ 43k i (Treptococcus) ~ 4 %
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] (Leuconostoc) % » FIFER F 8 F g A 2 S B2 frph » L if
<50% > #T 0Bt A Rl B SRR SRR R VAR o B
3$2003#8% » ¥ ﬁ’;ﬁg d 5 #p chw IB; (genus) A R P oL

5174 ~ 2733 48 (species) o T B4~ w3 p AR » B 5 e

o

53

h‘\?&

FE S Tk P DT S TSN P

LI N LA R Y - Y E

(=)~ EE B E s R
(=) ~ 315 F& A
(2 ) ~fAf% (catalase) 32 3 512

() ~*%7 335 F%E (sporolactobacillus )t >

N
3

(#) ~F%F R4 FRACKN S A~ PpA2
oo A2 54 EE 2L (4 2003)
- fRREA N
(=)~ EEPHRE2 HEAS 23R 7 A4S FAME2 2

UBEENEEF SRR Rk 52 R0 Mk

—\

S0 B EBR K 90~100%05 0 @ 8

£ 45~50%3L 4% B chi pa ¢t > 72 ¥ 45 d phosphoketolase i®
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$ATR 7] > Aot aaTk F 2 vE F4ATR 7 (Strptococeus spp.
Strptococcus thermophilus )« % FR| 7 5 f 1% F/6
(Lactobacillus spp.) % g~ 4 /4 (Bifidobacterium spp. ) e
Poane R EAR o &G FOEFA LR E
(Lactobacillus bulgaricus ) ~ = 5 1% ] (Lactobacillus
bifidus + Bifidobacterium bifidum )~ V%’ pé 5 f& 7 ( Lactobacillus
acidophilus ) ~ F%’ #4837k 7] (Streptococcus thermophilus ) @ =
BN FRER R BRI PIE A E B H Y F A
i )+ 7 Lactobacillus fermentum - Lactobacillus casei
Lactobacillus salivores ~ Lactobacillus plantarum { % ;i 5t

fe /) ¥ (Gibson, 1995) -
N

R AU fE e 1889 & o 2 B Br4E AT 3 7 ef Tissier < p
EaA S TR 2L QP FAF RS B EE R
2 - @F#a ( Lactobacillus bifidus) > # 2 & % 45C » v 15C %
A E o B R R 37-41C 0 B2 BB A L 25-38°C 2
43-45°C - FAE F FR A2 > FHBRE Fo * e
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(catalase) /=12 o B2 518 A b4 L pEdEpF (adolase) fo i

% tEerpa 2 @ p (glucose -6-phosphate dehydrogenase ) /%

Moo @ U * & bE-0-Brpi-RApL R fF ( fructose-6-phosphate

phosphoketolase, FOPPK ) 1% * & {7 pE4F > L 5 bifidus i
T o FOPPK # #-% #&-0-Bifk & 2 = & fip-1-Bifik B

( acety-1-phosphate ) o SFeitE-4-FEpa @ - w Al

g3

SHA RPN R H w5 151 R S
LB p R4 FY CRFOFA vRENS RS 3 BHEZ

4% Kaigamks (3 0 1998) -

B ok AR

a2

v%’ fié 5 f% ) ( Lactobacillus acidophilus) % 2£2 3¢ & fF < 15
BRE 56 LA 3022 5% £06-09um> & 1.5-6um
FouH e 8 BRSNS EaR A B HERE B &
A5CA4 K 2t o] B2 FEz - % ugarad 3 BESE
* oo ¥ L2 ARG PE I FEE A (Lactobacillus casei )
Lactobacillus reuteri - Lactobacillus GG strain ~ Lactobacillus
borevis - Lactobacillus casei subsp rhamnosus 3% & &8 b % #17 - i
AP SURAE - ARG AR E ) T AL EE SRR
& 0 WIGEACE 2 R ind ROAAR o R AT PR A BOR OB R
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BB R E R o T dgd LR IR e L R

I g it & § (Blokhina, 2001 ) ©
I~ ANEBEME P B

AREBE Y G AEEA WS 0 T H 4 KRR &
2 Ak 4 hE i ¢ AR KRR D O EAS C F 40040 2 ¢ 94 30-40

R BEREN LR FE -0 BERE L& )6 A Bifidobacteria

FeLactobacilli » = iﬂ” RE LR R A ]}‘] % (Lactic acid bacteria,

™

LAB) » -3¢ g R RARDORFF > it v R DK
g P s REE o 7 AR 4 (Kailasapathy & Rybka, 1997)

ATd QN FA OB AR e B AR PR At P Y
FRAFRE RN 24 BEAFE LT HE
(enterobacter, streptococcu and staphylococcus ) % %g@ O3 ¢
(Teitelbaum et al., 2002) » — #4355 2 £ HRF F4o = F# 5
(Escherichiacoli) -~ % 3k /7 (Enterococci) fr# § 7 &
(Staphylococci) # 63t 474 2% » JHEFEH P hF > E 2R
FHRE -BAFRSFAY > N2 EFAEIETY AET
AZiE10'°CFU/g » p P4 5 B F 1 2 RF 1+ o

22328 PREAEBERICBERIR NAEE8R 0 F

£ 0B A2 85% - 90% 1 b 0 L ATA 2% N 2 A
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FfE o B IPE R SR 2 FfA L 5 Bifidobacterium

bifidum -~ Bifidobacterium longum % Bifidobacterium infantis

(Moreau et al., 1986 )

A A mn% F];%{ ZL*EFF] %}t’}é]ﬁ‘)\]‘@ ]V} F]_VZ}:‘:FI

( Bacteroides spp.) B~ » =

30% (Ishibashi & Shimamura, 1993 )

> Bifidobacterium spp.» B 457 " > f3F §

z 9

F|Bifidobacterium spp. ( Hamilton-Miller, 2004 ) * #

Clostridium Perfringens =t 3 fedic & p* 234 4o - Lactobacillus

gl

spp. ~ Enterobacteriacea spp.f-Streptococci spp.~ 7 = B &%t

14~
=
o

TR RS LR T (R D

AR FERE TR

AR A oA TR S~ TR

R AR RS T CCETERE SRR LR T

F]+ e
(=) ~4&=:
IR Eap 3 HALTRHEZEE  $#R3 8

&4 H L i ¥ 2%} 5 (Enterobacteriacese) % 3 4a3k

B (Streptococcus) 2 f5* F% ;@ & v H ~ 3 3%k
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%ﬁ’gﬁaﬂmgﬁéﬁﬁgﬂﬁ(ﬁmmmmm)o
2~ MOEFARAL &V ' A F 5 32 # F(Clostridium
perfringens) 2 & ; &% S48 (% E -2 F & L1 %
¥e) ¥ A2 3 pk > T4 Bifidobacterium spp. 1l #* o X $HE&
a3 R kAfra R g R 844 g% fpHE
FA L g KA B Y IRT R~ B g ¢ B 78 (Bouhnik et

al., 1999) -

]

AT A2 A RAl LA TR R (SIgA) FFx 5 IgA
[gGHIgME LB Iy o EE A EZHE P LA RS M1
¥ g A e B R R e~ B
g i ¥ ogFaEE e e % (Tannock, 1990) -

(=) ~ &4

4 % 2 2L FAE 2 s L Z (non-steroidal anti
inflammatory drugs) - 5142 % FE e ¥ R % £ it (Arabiet

al.,, 1979 ) -
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P

R R

4

-8 -FI%E
AFH L ENEEAL T AH T /A ER AT

( double-blind, placebo-controlled, randomized study ) & F Z L iF o

$*§§§&Wﬂ%%‘@$%%ﬁi§€%ﬁ(wﬁlﬁ

- SR %H R

(=) F®RPEF X 3 B RXBF LR HES 2o
F e F XA AF & 5B F (Zen-u Biotechnology Co. Ltd) 10°
CFU= X 6 25 o X A% X FH=X 353 vk

3R R

X3 AH1BEE o
(m )~ Bk 2 ke T e B@ " KRB EY U

BB g P BRENE () BT E
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FqEe - LqHEHR -

FTS
=4
A%
=
=4
A%

(T)~ M & aE LRz 3 Lhikksn ok
Ié‘?fv 4311’5’?}: 10 3= o
(7 )~ FRF S o n B A 5 R LN BTG > P di-

v

B EIE S B - oo i M L 2R S 2T 12

o i r2AFENEAL XA EAF (F2) % FH e
B BT R s (B3)d 3 Aol (FA R

TR SRS RELEE o B R L 88 L RAR

-l S ] B

ETINS

LA TRESE L 7 A 2R
RO
FoReSZFHNe S 2FFITIE  HF5 102 P2 &
[ ERE T LA TRASEIEAMIET > SR EY 2
FA GRS L fadeE > TE2FFRD S BRI A A
BRRAEEFHAT > SR RS 32 b2 & (e E -

E%iEI4 );‘; ég‘lé&fk\Zit%; s ééé\j\?,%} 3
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e — ——

AR % = =
B Lrmpad || = [P | g
— | AR B
el 0w ||
. — . 2 ) | 2
X || s gl |
LR || R 45 A z : q
R | 4 a -
AR (£
(5 /BB &) ( o /BipE) PANNE - Bl

l

viv2 "v3 v4  v5v6 "v7 v8 Vv9 vIOvllvi2® v13 vl4

AW OW T 2 3w 4w S 6w 7w 8w 9y Thw liw  IPw

B 19 %42

o8 FRE%

s

- EREHL

AR R R FREL L FAAIH R KERLD

B E A ER (T 2) e
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S RBEFERRE
LRE AR REFRAGEE L R B RRE

RUER GRS FEA AR

oo fhp ERAFALFYES X RES375C  FEFUELHL T #

FICRA QBB R L o P

FRFHSARF=375C AR A -

NRELCEE 3 :

—

- ~ R E&MHE

F &5 PR 3% & ¢ Zen-u Biotechnology Co. Ltd ) &> 7 3
B CCRMAEE B S F AT 10°CFU/ml - 3w A §
Lactobacilli mrs broth (DIFCO 0881 )~ Proteose peptone NO.3 10.0 g -

2 ¢ (beef extrac )10.0g~ fi¥#+ ##(yeast extrac )5.0 g~# #F ( dextrose )

20.0 g~ Tween 1.0 g ~ & fgfk 4 (ammonium citrate) 2.0 g ~ fiy e 4

(CH;COONa) 5.0g ~ Fifizdt (MgSO,) 1.0 g~ -k & Fifiede

(MnSOH,0) 0.05 ¢ ~ #ift & 47 (K,HPO,) 2.0g - H ¥ & Fk

2 BNC-280 » #r4 4 #7_: biomerieux 2. AP150CH AP120E 1/ %

GP2 Microplate > & 2 16SrRNA R 714t $ 4 45 F iR 4542

Biolog 2
FEa P2 Fo B2 5083 5ume F t&&d 2L &S
3= o
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100 25,380 *F » g MAEAEI&KGIZEF3I o HY R

Ol R RPA BT RS A

¥R E 100g 3¢ ¥R E 100g 3g
#.8 (keal) 380 11 #4 % C (mg) 60 1.8
= (g) 0 %24 % Bl (mg) 1.5 0.05
w9 (g) 0 @4 % B2 (mg) 1.7 0.05
Aokt s (g) 95 2.8 24 % B6 (mg) 1.5 0.05
wagay (g) 0 w4 % B12 (ug) 45 0.1
4 (mg) 430 13 A p: (mg) 15 05
4 (mg) 8 02 2 (mg) 75 02
44 A (pg) 751 2% Epk (pg) 300
a4 %D (pg) 5 02 2% (pg) 100 3
“4 % E (mg) 30 0.9 4k (mg) 50 15
“4 % K (mg) 38 1.1
ERN S <
EAURR F SRS B A R e R o A £ R FF

oy
\®)
“ﬂ -

s

R0

1 255 0 B33t 28C T 23] o
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VR Rl

PR AT YA FER R R X e p W E S

FREFAEA B SR EB LAY B B k- o

N

FIARLLE ST RE2 AT REFE L (F4)-

it
!

el

Fu & TR RA R

- S AATH

FHRREZXFFTRFTHEAMRET KT -FTRE

Ko drEde o BEBERARBL G AT ABEFL Y R
( cerebrovascular accident * CVA ) ~ ¥ £ # = Jx (Parkinsonism ) ~ *%
AR TR R RO TP Rk B0 FIR (steroid)
i % g # 0 4ot Dulcolax ~MgO ~ ¥ X #2 & * faug ('Fit3)e

ARERIEE M AR 23 ML PR T LT E 48k (body mass

index, BMI ) ~ = 8“4 #1 & & ( Triceps skinfold, TSF) ~ & ¢ F] ~ 3+

BFEIECE G MR D - AR oD

PP AP ZAE R R BRAERE ks S ERE S FE g

BAPME 2 B o
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Z ~RBEEE

?:Eﬁﬁpﬁl&&ﬁfj‘,‘ﬁ%léﬁéy é;}»‘;—,q?\}%\%ﬁg iﬁ-}\; _J:ﬁ_l g

i

PERY /A /R o

CE AR R

n

Fe R BRE LU e R AT Dl

Al B ~T72 ) L Gfatli~ TN FHR?P L3ty CF R

}w B g TR 1}‘ °

=~ BRI TR ER

—

Wep B Ehede: LF S HE LR PHTE

ip e (body mass index, BMI) ~ &* ¢ [§] ~ + BFsvp & ff - HiplE >
(- )3
A EFpE o R F’J'ﬁ’;ﬁﬁk (6 > RF~ B2 ”33?? FRE

b2 o AYPER > ARV D o DY SHERIELE S FE A

AL R A A R0 B BT AL R4 T R R T 0 1

R SR BRRE R A S

(Z )~ M€ - B pscERE £ 12 22 Marisa 5.7 # #
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PR fEAEE o
(Z )~ ¥ 8 2 dp % (body mass index, BMI)
BMI:=#¢ (27) (&8 (2% ) 1?2
(= )~ B¢ F (Midarm circumference, MC) :

Bl CRB LSRR TR RE R S B R

(I )~ =g g T "3 % & R (triceps skinfold, TSF) :

4 & 4 (caliper) B & » #48) EJ—%—{ CCRE R R
ERELT EREA 00 K0 ki B RBEE R DY S BLRL- el
B S AR S AR LT RIEF A B frsdpicFR Y
h- oA e BT P A T s 2 S g
EHARAKEEE B ER 0 F lcE o FXE LA >
0.01mm » €4 = = » BrL 30 E ¥ & 4 o
(= )~ FREEvep G (Arm muscle area > AMA ) & » 250
MAMC = MAC-3.14x TSF

I~ ~208p - Li0ch

(= )~ v w3ke 8 miE & 47 (leukocytes and difference count )

hs-CRP~ ‘= xi 330" 3 S PEFiE~ = i b fin 2 £ {{ padk(pH)
B AR LY SAFRIFARTRBEELS 1T K%
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> E ST
1~0 w3k & 8 g 245 W EEF P 7 EDTA (K3) #CBCHa %
o ff o EES8F L o B T L B
2.hs-CRP & * TBA-120FR% it » 451k » I * iR -FF & ° &
2. CRP &%t & latex particles 2. anti-CRP 2 = 3 § &
Jeo 1% & 572nm RIE R R MR £ FHRIEE CRP K
BRiEx2 €M EHHY CRPER - M@ U 5E g
M % polymer gel and clot activator ( B & &% % BUEHH] ) # 5
10-304 4218 i {7 -

3ESR: 12 2 ¢ ¢ P 73.8%1M% Hfcdpr (sodium citrate ) 2« 2ml >

-L,.»L

P fs o EES-8 U o AR FeTdg T 28 B 0 R

PR o

4~ PERIEE 2 = B b fig 2 cx % 1% EE F M 7 lithium heparin gel
(FFR4L) Fa (8 FE S8t R EE L "dp T2 d £
PE% - fE% i 52 &% (enzymatric, colorimetric method ) °

S L@ pHE B EATHE g1 25 I0GE L e F P
L PR AR HRRIPF > 4o r 9B EF- T2 83k p gt

Bk MRFTEHSE > £ pH E# P &R (Delta 520, Mettler,

England) » 2 #3& » 325 % ¢ > B2 4 i{ pH & °
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(=)~ IgA sty RFEF AR F IR LA 47 o {17
Sandwich ELISA = ;% 4P|
A s AT RR
Te B2 P A B R TS L R Sl B B
WA e R R RN BT A A
EQge ~qigTs (it 4) - Hgpml s A rwhigd
W2 %5 gk~ P BRG] F S
(=)~ L HA 2R A 55t A =5 Lk ~ 2,00~ 3
TFBR 4 B S LA R
()~ ETHREE (x#) » 55 28K 1-5>1.2 % - =~
22X - N3 E X - 4B X 25 REQE LY ).
(Z) EqBMRAEA S & ABKE 15> 1.ix" (508 1T ~ 45
£ )27 (50-100g ~ ¥ & B dbk + )~ 3.4 (100-150g ~ 4
- Bk~ )~ 4.5 (150-200g ~ %) 2/3 - fdxpe )~ 5.25% 5
(300g 12+ Yo
(w ) EWEES A AR 1-3> LABs ~3.3¢ 5. 24

¢ (M2 4) e

52



S S ESTHEKE

<—-> axﬁ‘ﬁa’ﬂ:”ﬁ;&ﬁfé’%raj

L ERBNG S B p
}llylj)é& )]F—%

A4 o d XA S R

N

27

B A flpar  FEDREIIFPESH 0 -

5 z- B
JBp > TMEA R ST ALSEE R FAPTRE A7
Yo A 4rd HEFEY &
AR etk Kordde ('HE6)o
(=) FRarE AT

LA FERR ki (S

d -1

I E

FrEiEa g ey
PR L
(Z )~ gmpt s BB RS L1315 25 g3t~ 7
P F D10 D5 Bt 0 B e E L8 At W EE o
F RS AR (OB FRE § igc) 2 -
7T & -

AT B 18 02 excel 4% 0 11 SAS 9.0 MR AL E g A 4T o

21 =
",'

\

LL
o

¥ 35 mean = SD ~ percentage ° ¥ 12 one-way ANOVA (¢

o~ XA e pr L% E ) 2 Duncan’s multiple-range test ¥ 2 fF

£ B g > % Student’s t-test (F Bk 27 %

R %) ~ paired t-test
(Fehais) 32245 p<005pF > 457
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ARBREFEE S o B IR R RE FrR RO -
“»]Ec;%;#’]( 43 4 > He 1 K¢ i F]i917
MR T AN TNF PR RGBS E R A
= MR RFRIRHKY I8 A 0 T16 4 (422%) L1
22(57.8% ) ¢ - i & 55 R T 94 gk > L3535 80.1+8.4 f&k (%
1)e §H4T3580+9 fk ~ 4 M TEHB0£8 & » 12 Student’s t-test +*
AL RopEE<08 XFHFLB(E2)-

S A GHRR

%@?&_%E&%Eﬁlgmw <+ /% 3 2050 * +/% o F 7w 1685+
195 4+ /% BT AHETIH1699+217 A+ /% > F 5wl
1675 +232 ~ + /= ; 12 one-way ANOVA 't # F 5k 2~ & & e 2s
AEE S pEL 043 AL R o

B0 THRPRE O FHRT LA e TIH50+3 25 /X s F S

FRAETIZO0112 /% > FHRETIHS9+£13 250/% > U

one-way ANOVA ' g e ~ X FHle e A% E -piE i 0.19
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KT S G

PR EP R B T 63 £ 18 R/ B EEX FA e 263
+18 O5/% ~FhEeTIH6E3+19 25/% spiE L 0750 &AL
P o BAERERT TH212437 20/% 0 BT A e TS
208+30 25/ ~FHETI210+33 /% > mATLR oA
FP- P& TIE11206 25 /% ~FHRUSE/HETIH11£78 2
PL/R SR ERETH9+68 2 5./% 5 141 one-way ANOVA b i F
e s A A e B ARG opES 051 mHFELE o kAL
B E 5 2534 +493c.c/% 0 X A BT 352486 + 504 c.o/® ~ F Bk e

T352504+533ce/% opEs 0520 mATLE (£3)0

S5 -prpd

ZREFLFEF 1T 24 B 135 24 ~ TH5E 3 156+0.1
N e TP LB TI64£01 A ~ AP TI151 0.1 A > 1
Student’s t-test $23+ > p £ 5<0.0001 > § * 3 g F L & (£ 2) - 4
EHM3322 7 5 F 687 2T TIMEF KD 5 502+£8 27
DEGETRMETIL 503+£79 207 A% eTE506+7.8 2
T mkFLR o 2 one-way ANOVA & 74 #0F B e~ % A e
GARE PDEL 03 ZEFLE - BMI &3 28mi/kg ~ B X 15
m’/kg>F S L 1220.6+8mikg P iEE BA e TiE% 206+3.2
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m*/kg ~ ¥ % 2T 208+ 3.2 mYkg > F 7 5 11 one-way ANOVA
ATt SR AT o pE S 08 mEFALRE o
% 1 Student’s t-test }“ i §F 4+ 5 > T4 T35194+3 mz/kg s
T30214+3m/kg p <0040 T~ FEFLRE(E D)o

m;\’l‘ﬂ B;;L%_)i ,%Eﬁli§—7176i32mm‘?:5ﬁ%;3ﬁ

\:n

A B T39245+£33mm F % T35 189+ 6mm > ' one-way
ANOVA » 47t g sk e ~ x A e A BE -pfa >047 > &5
FEE (£4)-
Frd o XRFEApET ERR

A?éﬂ)\n]:‘!%f‘[r%;]%,\i’au” Y R A F o ERXFEAH34.2% o
R 0 1 28.9% (RIS) - F A WO B 59 = ~ ik
B215 % o FPWH LR 125 0 FAREE L ER3 K B 10 7 A
PURECRBLMSCHOREE R T2 E g 0 M ttest g T
X pE>020 A kalis i (B6)-

38:*"”55}3 v R 23 R gl A o i 60.6% - H ¢ 3
ERH S A oo 2 1 * dulcolax 0 15 AR F g A o 1 =

& v AR (R ) -
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FIEAHEPBARL AEF

X H AR L2160 £47 me/dl > F S 2 PE T T 19162 +
44 mg/dl » % A 2T 39169+ 36 mg/dl s = feH b fig A EE L 127 +
59 mg/dl > rF Bk {8 R B B % R vt i Bk 2143 £ 68
mg/dl~ % & 2180 + 102 mg/dl; 7 %% £ & % & &2 Student’s t-test
o piE<0.050 Rt BEEF LR o 2% Mone-way ANOVA fix
BRAE P PpES04S BB LR ML AF AP AR R

BHEFYA (45) LA FRLAFETRAERZEY NG

Kéz: 'J?’ /P “E“ j-b E—FA\.L °
FAE P ERREHLEE RE Y

v ox 3k (WBC%) % 3% 3982 +32% ~ % 315 T 19114+
1.5% > rpaired t-testteg T_F & 2 F Fis > piE 5022 &5t 4
B oo v 3k (NEUT%) £ 38% T 35624+ 11% ~ £ 3214 % @A oo
39644+ 11% > F 5% 264.1+11% » 11 F %% {4 paired t-test . ' p
B503>mitit b AR o TR ESR-F kR ie T mnit LB o
fhIk R (IgA) AR EXFEHRDPEFRD DL R 28
FAB - HP(MONO%) Z £ o » P S AR E T 356.8+2%

FERisF HeT357.2+23%  one-way ANOVAL &3 57 {8 > p
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B 000> B3 5L R o e § R ke FH e paired t-testht

BREOPEZ04 AHFAR HIEPAHLEI KA BYHEFH

S HPRZE o ok w FRT (£5)

S H AR REHE LF REY

hs-CRP &9 % 2T 3591.7 £ 1.9mg/dl ~ % & 2T 3512+

1.7mg/dl » 1t-test3izt » piE 5 0.36 » & L3t} § & o M one-way
ANOVA I $i % 2 0 27 %1 B8 0 2 hs-CRP » pig 5 0.3 » 2 £ 1
Duncan’s multiple range test # #|hs-CRP » 5 fi& 72T 3212.5
mg/dl ~ % A e-T 3512 mg/dl» &2 F 2 E32 mg/dl # 0 & o
PR RS BEF B 4chs-CRPZ & » IRV 47 £ 7 ﬁx?]ﬁié#iﬂ’
2.hs-CRP > 3 F 22 18% oz x 305 ¢ 5 (ESR ) 12 unpaired

t-testiizt s R FHKEE T RAHELR > BEpE G011 (£6)-

GRS R IRAS S 2

ARk i;é'ﬁi‘gx.l_l‘%% b5 215 % kR
527% ~T3335464 % FHREE S 191 ~ T35202+45

2

TooorlttestiEopEE 021 mi LR o
FAE CHLIPBARB{H NP

PR AT ALY AR S AR o - RS RS R
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iz 2 ?]/F\lrr%' ’ 'ﬁéﬁ‘iéf‘]?\‘—g”}‘iﬁﬁﬁp ) BB A
%’fﬁ'ﬁ‘iﬁylﬁfﬁa Fumptigows ¥ fRE \%A%;gpgig{‘

L S TEE L S SRR SRS R

~ #{§ (stool amount) kR

(- ) BEREEE R

RPFF XA eARFRTES NBIESTI 225 /% » &

- T o § 97281618 MR/x > X FH e

ttest i T_> % - F2ZHTEHEFR pEL 001 EAF

P AR Ee T R5 11394468 25/% 0 F- T

o § 11672689 25/ o F B e 5L

“’&\\

Myido

A0 0.05 FEFEY - FETRERLG H o AR
BL R (2 T)e

(Z)~ 2 kg

(stool weight ) = % e % Vb iz

I F 300 2 a3 4

F oG 300 2 QR TF AT FHES - pF
BARE R Y

TE ' M 1 t-test ¥ 20 p B & 0.03°

k2l L 2

VL»F _ & ’ F'IE.:"Q @-E?I ES

A FREA N FRERE o BRI R LR
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21
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1
Table 2 ~ The characteristics of subjects

Male (n=16) Female (n=22) Totaln=38)
Age (yrs) 80+9 80 + 8 80+8
Height (cm) 164 £0.12 151 +0.1b 156 £0.1
Weight (¢cm) 52+8 49 +8 50+ 8
BMI (kg/m*) 19.4+3b 21.4+3a 20.5+3
Resident days 590 £ 441 1012 £ 1129 590 + 906

1. Values are presented as the means + SD.

2. Values sharing differently superscript letters are significant from one another by

t-test at p < 0.05.
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Table 3 ~ Average daily intake of energy, protein, fat, carbohydrate, water and fiberl

placebo treatment

baseline week 4 baseline week 4
Energy (kcal/day ) 1685+ 195 1699 £217 1685+195 1675+232
Protein ( g/day ) 59+3 60+ 12 59+3 59+ 13
Fat (g/day ) 63+ 18 63+18 63+ 18 63+19
CHO (g/day ) 212 £ 37 208 + 30 212 +£ 37 210+ 33
Fiber ( g/day) 11+0.6 11+7.8 11+£0.6 9+6.8
Protein (%E2*) 14+0.3 14+2.9 14+0.3 14+£3.1
Fat (%E* ) 34+3.1 34+9.6 34+3.1 35+ 10
CHO (%E*) 50+8 507 50+8 507
Water (ml/day ) 2534 +493 2486+ 504 2534+493 2504 + 533

1. Values are presented as the means + SD.
2. *%E: 9% of Energy
3.Analyzed by t-test p>0.05



3 A~ P e T A R

Table 4 ~ The anthropometric of placebo and treatment groups!

placebo Treatment
baseline weeks4 baseline weeks
Height (cm) 156+0.1 156+0.1 156=+0.1 156 +£0.1
Weight (ecm)  502+8  503+7.9 502+8 50.6+7.8
BMI® (kg/m2) 20.6+8  20.6+32 20.6+8 20.8 +3.2
TSF? (mm) 176 £32 245+33 17.6+32 189+6

MAC? (¢cm) 245+33 249+33 245433 252+34

1. Values are presented as the means + SD.

2. BMI:body mass index, TSF:Triceps skinfoldF, MAC=Mid-arm circumference
MAMA: Mid-arm Arm muscle area

3.Analyzed by t-test p>0.05
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Table 5 ~ Comparisons of the hematological and biochemical values in the treatment

and placebo groups. of subjects between baseline and after

placebo Treatment
baseline week 4 baseline week 4

CHOL? (mg/dL) 160 + 47 169 +£36 160 + 47 162 + 44
TG? (mg/dL) 127 + 59 180 + 102 127 £ 59 143* + 68
WBC? (10-3/uL)  82+3.2 83+3 82+3.2 11.4+1.5
NEUT? (%) 62.4+ 11 64.4+ 11 62.4+ 11 64.1 + 11
LYMPH® (%) 265+9 254+ 10 26.5+9 25+10.9
MONO? (%) 6.8+2 63+2 6.8 +2 7.2°+223
Ig A (mg/dL) 405 + 162 379+ 161  405+162 395+ 181
pH 8.4+0.7 73%+0.7  84+0.7 73%+£0.6

1. Values are presented as the means + SD.
2. CHOL: Cholesterol, TG: Triglyceride, WBC:White blood cell,
NEUT:Neutrophile, LYMPH:Lymphocyte, MONO:Monocyte, TG: triglyceride

3. Values sharing differently superscript letters are significant from one another by
one-way ANOVA at p < 0.05.
4.Values sharing differently superscript letters are significant™* by t-test p<0.05



Table 6 ~ The inflammatory response in the treatment and placebo groups of

subjects
placebo Treatment
baseline week 4 baseline week 4
hs-CRP(mg/dl)* 1.5+1.9 1.7+1.9 1.5+1.9 1.2+1.7
ESR(mm/hr)* 59 +33 52+23 59 +33 68 +40.1

1. Values are presented as the means + SD.
2. *hs-CRP:High- sensitivity C-reative protein, ESR:Erythrocyte sedimentation
rate

3. Statistics by unpaired t test at p < 0.05
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Table 7 ~ The GI function in the treatment and placebo groups of subjects

placebo treatment
baseline weekl week?2 week3 week4 baseline week1 week?2 week3 week4
+ + +
stool amount/g 1;3; 967128b T3T£T08 11070410 10492 686" 1139+ 468° 1167+ 689" 1113+ 718" 1197+ 52" 1096+ 696"

Lavement/time 0.4+0.5° 0.5+0.7° 0.8+08 05+0.7° 0.6+08° 0.7+09° 09+0.9° 05+1.0° 0.8+09° 0.9+1.0°

o 094
Handing/time o | s 00023 0.1+ 04°% 0.08+03% 0.03+01% 00803 0.1+06° 0.1+03% 0.1+04° 0.1+05°
Diarrhea/time 2.3+22%°22+14°% 2.1£34°% 22+33% 15+26° 21+£31° 23+31% 33+39° 19+23% 39+47°
normal 20+32°29+22° 30+2.1° 32+26% 43+32° 3.1+24% 34423° 34+24% 48+25° 46+29°
stool/time

stool  62+51°59+38° 63+3.5° 67+43° 7.0+46° 45+18 88+45 69+41° 67425° 60+4.1°
frequency/time.

weight 300g 55, 13b 21417 23422 23+20° 22+21° 25+21% 25+1.7° 21+2.1° 24+15% 2+18°
200g 25+21%17+£1.7% 26+22% 25+23° = 25+2%  2242% 26+£20° 25+27% 25+£26°
75 1.0+£13% 1.0+1.7° 09+1.9° 13+22° 14+21° 13+20° 06+25 08+12° 12+14% 14+22°
25g 03+0.8" 05+1° 02+06° 0.1+0.5° 0.05+02*° 03+08° 02+07° 02+08° 04+07° 04+08"

1. Values are presented as the means £ SD
2.Values sharing differently superscript letters are significant from one another by paired t-test at p < 0.05
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Permission of Clinical Trial

National Taiwan University Hospital

Date:May--2004

The protocol entitled " " [ ] submitted by investlg Ator Dr. , Department
of , has been approved by 96™ the meeting of Research Ethics Committee of
the National Taiwan University Hospital on March 31, 2004.. The committee
is organized and operates according to gCP and the applicable laws and

regulations.

Pan-Chyr Yang, M.D., Ph . D.
Chairman Research Ethics Committee
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