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Effects of Lactobacillus acidophilus on innate immunity
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Probiotics have many effects such as antihypertensive, prevention of cancer, antioxidation, reduction of
dermatitis symptoms, improvement of mineral absorption, reduction of allergic symptoms, and decrease
of cholesterol, However, the main role of probiotics is that they balance intestinal microbials
proportion. L. acidophilus is one of probiotics and microflora in intestine. It has an acidification activ-
ity, aroma production, texture formation and probiotics properties. We studied on the roles of L. acid-
ophilus in mice. In this study, body weights of mice were decreased when administration of L. acid-
ophilus (1x10" CFU) and swimming ability has been raised than a normal group after feeding on L.
acidophilus (1x10" CFU). After taking L. acidophilus (1x10'" CFU), total white cells were increased
than a normal group; hemoglobin and thrombocytes were increased. The level of cholesterol and tri-
glyceride were decreased in blood analysis. We knew L. acidophilus is related to innate immune
system. We found out the secretion of cationic peptide was increased in the Lysoplate assays as a re-
sult of L. acidophilus (1x10'° CFU) administration. Appearance rate of lysozyme was also increased
than the normal group on an immunohistochemistry stain. We confirmed L. acidophilus contributes to
host health through innate immune system stimulation. L. acidophilus more than 1x10"° CFU are
thought to be beneficial for the host health and prevention of intestinal diseases in field condition.
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EXReEN 43‘21‘5& 4ge Qo) k.
ole gt R Tt ALgo] gt BA7 A7)
o wet Al 2Bk A% G g Balo

=3 Aol gt AL7F 2dshA %l
1L Qlt}. o] A probiotico] g} =4 probiotico]|
2 =40l Ao FAOLH WHOo[ A “Aro}

A=A 7 A Wl A FiAlet F9 +38=
7ol S FAHY S e Aol

39 THFAOL}F WHO, 2001). Probiotico]] AFE-E|
= HFEA Wo] AMEE= ASL Lactobacillus spp.
@} Bifidobacterium spp.2 4T HTHGoldin 5, 1992;
Perdigon 5, 1995).

Jo

Lactic acid bacteriaz= £321-& AH3lsl= S5, &
9 Fy AL B4 FEgA B3I 2
4 Fof 0|28 F wjEo] LRy s Ua
Al AAke] w9 Fa%h Alatolm AlES WREAY]
g glo] LA AMSE I QTHFonseca =,

2003; Wang -5, 2005). Probiotic®. &2 E&5% MA4E5S
o AA 733k £3KGaldeano 5, 2007), F1E S &
THYeo®} Liong, 2010), 3¢2-8-(Hirayama?}l Rafter,
2000), FHAks} A7 (Songisepp 5, 2004), ¥R 4t
4 AIK(Weston -5, 2005), vjulE A& &5 53
B 7(Scholz-Ahrens 5, 2007), TAYE E= |4
(Baharav %, 2004), & =27] ZAF 74 (Ouewehand,
2007), o1/428417] A Woll A9 Candida % 714 A3}
(Falagas 5, 2006), & U] cholesterol 74~ &3}
(Pereira?} Gibson, 2002), H}o]& 20 9J5F HAE %]
7 9 oY a3k(Hajela 5, 2010) 5°] &= AC=R
B E Q. L acidophilus+= Lactobacillus spp. = 3}
b Al FEe) A, o, ok Aol A )
of FHAeE AXst= BAAREEY shtoln o
Ao A7 A WA= AZ AAkste] Co albicans
T2 Yotk =S I AolA {3 &
< 3t pH 5.0, 30°CollA] & Aeh= AR dF
E}(Forsum , 2005; Ljungh®} Wadstrom, 2006).
24 01]/\1 probiotice ©]-&3F AL 1rhA| WX
W Ak AYAHEO) A probiotic ©]-&3%F Ao R
7_(_‘ ] _Q_?_EE }\H/\]—O]D:] Z]FSX—] og }\]—

ol

Y2 @A A o] A} wiEo
FAAIAS 1%t Al 018, 47 vl
/ol QR 23] ARe Eol7] sk

AAE o]-&stal glout dxox= A
Amel el 2 ABE HA ok Yeh. oo A
A9l sht L. acidophilusS ©]-835to] 11 &

skal @AFo A o] AatA] olgofl et 71ES AlAISH
IAF sh=d olF AR O] F2o] Ut

W Y

SMZF

o] A oA ALt tFE L. acidophilus 314 (AT-
CC, USA)E AFg3Sich. @i ATCCARA W)
= MRS broth (MB cell, Korea)?} MRS agar (MB cell,
Korea) S o]-&sto] wjefstalon, viAl 24+ MRS
broth®] 72 ZF4= 1 Lo MRS broth powder 54.3 g
2 92 & Tween 80, | mlE ¥ & powderE &7
3l el & 2ICOIA 1SET Wit ¥ ALk,
MRS agar+= =3 1 Lo MRS agar powder 67.3 g2
g2 & Tween 80, | mlE B2 § &3] 59

121°Coll A 1583 Bat & ARESHAT

SMSE

FAFEE ICR v A (Y gtdflo] 2.7 3, Korea)S
Fojstel Aol Agston FRe aFuE 4
A5 uA 2k, AL 1 a8 A 28 B
Fol9th AFE 23-26 g Atole] vHEAS g5t
R AR A AMRE FAC R FEThal 5
o2t AW 2E2S ATt A 10
vjoFE L. acidophilusE 1x10° CFU, A& 29
1x10" CFUE 13)/1Y, % 10947 £olsglon Fof

09 BAFEE dletol 2 Aol Aaoc

fr e o

Nz Biot
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L. acidophilusS F13t & 3.6% chloral hydrateE
A% 10 g9 01 miE BoR Festel niFHAY
5708 Ahete] BrjgumozyE Wohg A3

3}of EDTAZ} 24958l A% BHolA #43t A7 5
HEMA VET (Drew, Italy)%
SRAME L Px Tauy
AR, & HaT B
AApsglon] & e gl
s7] 9istel 1A & BRE Helel
715 o] &35} cholesterol, triglyceride, albumin, total

protein, calcium 5 552 =43}

40"

Cationic peptide F=

S

L.%j o %

tideE FZ5Fo] ARE-St=| —?—%% Cole
WS 385t 715 200 mgH
Zhe} 1.5 ml 7 g, 0117]"1] % OV\ﬂF’]"ﬂ/\]EE
400 WA golE o3, 250 w72 24& uh
SHoith Z2Sute] oJsf argo] WAYsHH FEskalat
3} cationic peptideZ} ©AFE 4= Q7] wFo =
gt do] WAsHA] g

A 3087 94 A7 F AFAS M2 FH &

£(1999)2]

7], Macro-Prep CM cation exchange support (Bio-rad,
USAYE AFet AFole] Ak 47202 Yol ¥ &
0_1'40] ZF Ho]Ei 1:11:317.]] 3/\]7]. Eo]- 7]_1:1:174] 3=
o] Z9ith 13,200 rpmo]| A 3057 YAl AJ7] & AF=
NS A| A3}l Macro-Prep CM cation exchange sup-
pOITJ s YAES ALy $HsA WAt o

d BEHo| 0.1 N gAF +0.1% OMAfEloAI = 250 ul&=
Yol B T3lor Hojz F 13200 mpmel A 30
B7F AL 35 q—.o_ Azl e Al EHo|| "o —20°C

of Eastas Ao ARgstAt:

Cation peptide A&

Cationic peptidex= Lowry< --83 BCA Protein
assay kit (Pierce, USA)E ©]-&3}o] A ZAZ} A5}
< YHeR HA S tHLowry 5, 1951). 8-oFshH,

vfcto] W sl Microplateol] A XA} Al Eots BE

iy goig olgate] EEFA AL FET
cation peptide Z} wello]] 25 ul® B3E3}9ch ol &
28 Fo7] Fetol o AR 2 wellg oL
BCA Protein assay kito]| 4] A A]2Fof] B A]2F& 1/509]
Bl &R gHEo] WHSl 200 wls 7 wello] ¥ich
Microplate®] -2 2s|%A| €3 37°Co] 4 3087+
TRSAIZ microplateE Aol 70% o|ErEE mi-
croplate BFEHS trol e AmE 2 0] E](550 nm)o]
A OD#= %1‘01 cationic peptide FS A AFFSITh

—

Lysoplate assay

A lysozymeo| =S ZH3}7]
Qste] o] “%‘% SIS s e Ossennam} Lawlor
(1966)2] WS Waslo] A3l 84 AL 66
mM sodium phosphate buffer (pH 7.0) 50 mlo]| heat kil-
led Micrococcus Ilysodeikticus (Sigma, USA) 0.125 g&
go] A3} sttt 89 B 66 mM sodium phos-
phate buffer (pH 7.0)°]] low melting agarose (Sigma.
USA) 125 g2 ol AN ¥ 89 B 28 7}
slo] 591 & 42°CE FAAF T o]F & A(l6
mi)o} £ B (4 mhE #2517 4lo] ol AAR
4249 =GN ol golt RS 2
Gelo] 2o AZolo| LHL Yo ATFo] Ert cat-
ionic peptideS FU3F FFo 2 Wil Al oA [8A]

2 F AES ZAshech

AAA HAEZ Q] |

O OE NOIXIZBUW L. acidophilus 2

L. acidophilus= #o| X FAZ O Z AAsH= &
5 % shpolnz vpe] Feel het o] ofw
A FeHEAE B flste] PORYS olg3te] 4

AVs}Ae}. L. acidophilus strain CECT 4529 16S riboso-
mal RNA gene (FJ 556999, Genbank)© 2 primer 47|
X B2 forward 5'-cat ggg tag cga aca gga tt-3', reverse
S'-taa ggt tct teg cgt tge tt-3'C 2 R}A| A|Z5lo] ALE-
skt %
DNA Extraction Kit (Bioneer, Korea)E ©]-23}%1 .01
Z2EUe Az AASHe Ao whstth fof
ShEl, o 30 mge] Alo|A4 22 AHste] tissue
lysis buffer 200 pl& o] 222 343t t}2, protei-
nase 20 pwlE go] x2Zo] A3 lysisE o 7HA|
60°C Geszol A 147E Fob nEsGTh 1 5 ¢
AL sto] AHAES A|ASIE &Hof binding buffer

= genomic DNA %2 AccurePrep Genomic
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200 WIS Qo] A Balalal §FL4=2(60°C)0] 105 7 1}

7t {48}k Isopropanol 100 W& gz —.—‘3347-]]
Aol o NS columno] EIHE FHO| %
8,000 rpmo]| A 187F ¥A18 3131, thA| washing buf-
fer 1,500 W& Y31 8,000 rpmofA 187t 1831
washing buffer 2,500 ul& g1l 8,000 rpmoj|A 1&7+
LAHE 319k 01014 columnoll OFEAE WA gk
8,000 rpmof| A 277+ A4S SHHA] columng 7123
O 52§91 50 WS Yol AMS dhol & DNAZ
27]5H9ick. DNA e Baalr] Slstel | pge At
gteie,

o

(Invitrogen, USA)E AlE3slgo I A AR
2.9 Aolalo] sH7by 3 F<t woh 22 U v}
A& AASEAL, 100% oI§HE, 90% oflgh, 80% of&
&, 50% ofehE 2O 7] SEHH Fol g AlA
2Ho] Bl A FES 3 o} ARA A A FoH
7+ Alatel 27 U ]
Eo] H8-S QA 3tal, 1} anti-rabbit human lyso-
zyme (Dako, Denmark)2 PBSZ= 200ul] 3]A3}0] 14]
7F§<k A ATh AT 24 PBSR S8 2
9] Aol th5 AlzARIA AlESh= 22 FAIE 30
w1F Ao AAAIR thE WA R 3027t BESA
& AnAol A AArsEAT

serum blocking reagent®= 10+

Table 1. A variation of body weight after feed a mice L. acid-
ophilus for 10 days (g: mean+SE)

L. acidophilusE = up A0 AFHIIE W
2t Aib= Table 13} Al Hat AFolA AdS
Al ZFek A 24.44 gof H|Sto] Fo Sof= tfyto]
3.56 g0 2 37% =7} ATt 1x10° CFUE 4ol A%

oA 3528 gO & 44% Z7}Ea, 1x10"° CFUE
et Aol A= 30.08 g0 & 23% Fko] HEE
on, 1x10" CFUE #el 45 A% #stolA tlzit
EE} Wit 348 go] E¢lot 1x10° CFUS 333t 4
ol 23518 AFo] Hdt 1.72 go] ¥ F7tsto]
1x10° CFU AxE 93| A= $e] Sdodis &
ofsx) gk Aol £& AeE vedeh

A Zmsto| A L. acidophilusE 1x10° CFU 233+ 7
Qo= [foXo] AAER] Uk O L acidophilusE
1x10" CFU 333 Z-olle fo4o] 4=k

AZAEE 25 93 el st 98

A &8s A7t Wt 2459 o I Z3l= Table
20} A tj2tol M= 9 AL Algbe] Bat 145
22 Yelhgdow, L acidophilus (1x10° CFU)E 9]

Agole 9 A& Agto] Bk 248%, L. acid-
ophilus (1x10"° CFU)E wol Ad Lol Bt 446
22 UERTh

L. acidophilus (1x10° CFU)E w9l #HSo= L
acidophilusS 9 o)A &2 iz Rt} 103% ¢ 2
PEol 220 A7HS HHOow, L acidophilus (1x10"
CFUYE HQl Af-oli= izt Hrf 301% ¥ 2=
S 0] A7HE ASHAT. 59 SN iz
I v o L acidophilusS /433 Ad oA =
T P<0.05 2 1 go40] QA=)

HHJ"’

1

Table 2, Swimming ability after feed a mice L. acidophilus for 10
days (seconds: mean+SE)

Thf.t body L. acidophilus (CFU) L. acidophilus (CFU)

weight at Control . 0 Control

beginning 1x10 1x10 1x10° 1x10'
23.6 32.6 34.0 28.5 Swimming 206 182 248
254 345 36.0 30.2 times (seconds) 162 203 408
24.5 32.0 35.6 31.6 130 216 476
23.0 33.0 343 29.8 117 314 548
257 35.7 36.5 30.3 110 325 550

Average  2444+046 33.56+0.6  3528+0.43* 30.08+0.44" Average 145+15.8 2484266 446x50.1"

*P>0.05 (compared to the control), p<0.01.

*P<0.02 (compared to the control), TP<0.01.
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Table 3. Blood cell analysis of mice after feed L. acidophilus for 10 days (mean+SE)

L. acidophilus (CFU)

Classification (unit) Control Results
1x10° 1x10"
Total WBCs (K/ul) 5.12+0.45 2.64+0.27* 4.14+0.04" N
Neutrophils (K/ul) 0.56+0.12 0.3520.12" 1.15+0.02" N
Lymphocytes (K/ul) 430+0.38 1.99+0.25" 2334027 N
Monocytes (K/ul) 0.18+0.09 0.1420.08" 0.2120.13" N
Eosinophils (K/ul) 0.06+0.03 0.13+0.09" 0.33£0.20" N
Basophils (K/ul) 0.03+0.02 0.04+0.02" 0.12+0.05" N
Total RBCs (M/ul) 9.39+0.45 8.8540.36" 103420417 L'
Hemoglobin (g/dI) 12.60+0.46 13.00£0.43" 13.50+0.51" N
Thrombocytes (K/ul) 650.00+49.38 752.00+62.09" 897.00+51.27* N

*P<0.05, P>0.05 (compared to the control), tp<0.01 s §Normal, " A little increase.

o7 o HNOLLK| 24

Afol| gt BAO|ME= L acidophilus (l><106
CFU)E Jolgt AdioAE di2atd) v|sgt A3t
= ol QAT L. acidophilus (1x10"° CFU)E &
gt A F FEet slmFEyle] A7 F
7¥ato] goFEo] Fo] A o]FolA Rt

Hste] o A7e Aelets AL HoFa gl
agbo| tidt BEAo A= L acidophilus(lxl()m
CFU)E Foist Addto] A4 M9 HollA tix
O} L. acidophilus (1x10° CFU)S Fojat A8 5
oF A UEbsth

Table 4= AR E EASH A2 =2 cholesterol o]
A L. acidophilus (1x10"° CFU)E FoI3S o 76 mg/dl
2 23 137mgdl, L acidophilus (1x10° CFU) 107
mg/dlof Blste] @AREHA wokrh Ae] HMEAQ]
triglyceridet= o] 173 mg/dlo|al, L. acidophilus
(1x10° CFU) gojite] 171 mgdiel™, L. acidophilus
(1x10" CFU) Fo2o A= 56 mg/dlz thxto] H|a}
of Wl @2 AoR EAEQIh iR, L acid-
ophilus (1x10° CFU), L. acidophilus (1x10"° CFU) o
of| 4 albumin (g/dl)2 2.66, 2.66, 3.82, total protein (g/dl)
2 2.4, 2.1, 3.5, phosphate (mg/dl)+= 16.45, 12.68, 25.86
S & A9 v55HA e o™, calcium (mg/dl) s ol

X

Table 4, Serum analysis of mice after feed L. acidophilus for 10

days (mean+SE)
L. acidophilus (CFU)
Classification Control
1x10° 1x10'
Cholesterol ~ 137+5.678 10745.31%* 76:5.34%
(mg/dl)
Triglyceride ~ 173+13331 1714755 56:+7.04%
(mg/dl)
Albumin 2.66£0.251 2.66+0.22" 3.82+0.19"
(g/dD)
Total Protein 2.4+0.196 2. 1i0.05T 3.5+0.205*
(g/dD)
Phosphate  16.45+0.859  12.6840.481"  25.86+1.94*
(mg/dl)
Calcium 7.340.446 7.6+0.46" 724+0.32"
(mg/dl)

#P<0.01, 'P>0.05 (compared to the control), "P<0.05, $P<0.02.

N 73,76, 728 B)%3t 22202 vpehytt

Lysoplate assay

Cationic peptide®] €= & #2gt A= Fig. 13+
th 7t Ao|xAy, 13k 2Tt RT} Lo acidophilus
HoJgt 7§ cationic peptide®] =7} {oto g
2 ¢ A& A== SA UEs o L acidophilus
(1x10" CFU)¢] A$oll= FAsH Be=rt Eth
o, vl A= et Eoh @) ot Sk =
st dARE Afol= AR A ekatrh

TN

Z80l M2 L. acidophilus9] o1

Aol A Lactobacillus acidophilus®] W& Fig. 29|
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Control
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Fig. 2. Expression level of L. acidophilus according to growing
days. Lane M, 100 bp DNA marker.
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o] xR oA= ARHAR] & §H AEE Holil
Qo™ L. acidophilus®] Foo| T7VeeE & &
mol M) ppo] EEATA FAH FW T2
7} B2 E ]It} Lysozyme?| H3Zo|%= L. acidophilus
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AEFsE o YR Ao de] dAskal Uk
AA APEEI Q= SAHE Al BRRAIRR A
|5 o F2 7IRFPHE FAIsL k. o]
e AlEl 7 wol AREEAL Q= wtF7F IHGA
9] Bacillus subtilis} B RujFEo|H S5 7|7H2 Ay
AR 1Al WaRE F @ F8 L
acidophilus'= Yol Al AAH o2 X ASHHA <=
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3t ofifo] © &y o & yehtal glo] SAb do)

Ao AHAE Dgol gk o] TEE L glom
AT AR Y o)Estar HQIE AtA
WS F9 o8- A3 AAIup whE Aol digh
A% A0 RS ) o] AP ekt o] A
HollAl UeRd vRe}l o] HF HEl SHoA= L
acidophilus®] dF|7Foll we} o274 Yelgts L
acidophilusE 1x10° CFU 4302 A3 uf Al
A AF a4 Boh= Als S 92782 7HAE

G ogloy wy] MRE Brow st S|l W
27e] Fol7h 2sle] I B G Ao
2 24,

£o] =gHAE L acidophilus (1x10" CFU) &
o] A3 T,—_Loﬂ/d‘— 44625 YENY L. acidophilus (1%
10° CFU) 248%, T 23t 14522 e} o= L. aci-

dophilus 2] /}jHeJ;o] 2712 9= go] FAls)
B ACR Holy o]k &L T4 Myt ofe}
A e A% SAE Bgo] dos As o
A

s

FNE ZWHo|A L acidophilus (1x10"° CFU)Z
Fogl Aol F WA S oA dx2t
H|5lo] =2 $=2& Holil §lom EJL 11 42X]of A
T A FHES SAE YERR AL glo] o]=
A F7b w2 WY S-S B Folgkal 8t
o o= Goldin 5(1992)] H 113t W&} A5t

L AL g 5 ANk AP BAA Lo acid-
ophilus (1x10"° CFUYZ Fol3t Z2olAE & #d
2} aniliulel #im wol % }alo] gorel ¥

d

7&@ *JEHEP—: e li“’%*rﬂ ‘Rlift] ol dHAFA

Fig. 3. Duodenum section according to
feed mice on L. acidophilus. (A)
Control. (B) L. acidophilus (1x10°
CFU). (C) L. acidophilus (1x10"
CFU).

Fig. 4. Distribution of lysozyme in duo-
denum. (A) Control. (B) L. acid-
ophilus (1x10° CFU). (C) L. acid-
ophilus (1x10' CFU).

Fe Holar qlof A¥bAQl g W A&t Eo
S oz oF AAREE Y 73E A=
TS st Ao FAHEY @A A A EH
W Ze2"E ZAHANAE L acidophilus (1x10"

CFU)YE w013 4 76 mg/diQld] H]sto] 22
137 mg/dlS YENY L. acidophilus (1x10" CFU)E &
ofgt A9 tixE) oF ZHH qu iEﬂ*Eﬂio} &

Sjel) 3—1\3; Aﬂ71—5]o1x]q.
A2 Ho £4 Eolof gk AddelA 1L, H, H
2 Ao] x| o] A 9] cationic peptide ==
ZRTy L oacidophilusE Q1 oFo
LZof o] kst Ae & o AU
[N L acidophilus (110" CFU)
23}t L. acidophilus (1x10° CFU)
H|5}o] 28l A= 9] cationic peptide®]
Ao g2 yeh dradsrt ol =g
& AR A A S et
He g dr Frtd= &yt
AATE o= H&E FAoA HojF=
sk} lysozyme HH] ol oA =
Uubeli=gl L acidophilus (110"
7A$ 22T} L acidophilus (1x10°
13}04 lysozyme©] Hu]7} o wf
Aol Al L. acidophilus )
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