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Deconjugation of Bile Salts by Lactobacillus acidophilus
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ABSTRACT

High concentration of cholesterol in the blood streams of humans has been recognized as a risk factor
in the coronary heart disease. Recently, lactobacilli having high bile salt hydrolase activity have been claimed
to decrease the concentration of the blood stream cholesterol in humans. In particular, many studies have been
reported on the hypocholesterolemic effect of Lactobacillus acidophilus, a normal component of the
microflora of the small intestine. Bile salts are excreted as bile into duodenum in the form of N-acyl
compounds conjugated with glyine or taurine. Bile excretion is the major route of eliminating cholesterol
from the body as well as one of the important pathways of cholesterol metabolism. Since conjugated bile
salts are necessary to emulsify cholesterol, deconjugation of bile salts by lactobacilli could decrease intestinal
absorption of cholesterol. Free bile salts as well as cholestero} are less soluble than the conjugated bile salts.
Therefore, few free bile salts and cholesterol are absorbed through the enterohepatic circulation and most of
them are easily excreted via feces. Thus, serum cholesterol could be removed from the body pool by
synthesizing new conjugated bile salts to replace the excreted ones.
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X 2 322 M(Turleyst Dietschy, 1988), A chole-
sterol TIAIE ZAsle 0% FHoltiChen T,
1995). Al A FFA AW 35 FIANL, A
ukAE monoglycerides, cholesterol, 127 ThE AHH]
F48 ek AU FEHS 41% cholate, 39%
chenodeoxycholate, 15% deoxycholate, 4% ursodeoxy-
cholate, 1% lithocholateZ. T35 A28, Ejo}7dl
= gZae) hiie] taurine EEAZ FulgA,
A2 glycine ¥ 71 Z713e(Fig. 1), 34 o] F A
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tavrine B3 2] Blgo) 22~3 o) | AEI} He AL
2 237332 Ak Mallory &, 1973).

ifw
N CHLCH, SO

Taurina

Cholie aicd

Taurocholic acid

ggENy

|

HE

) oA BELS BYRFAY amide TS 7t
B st fa] gFARS AAIsL, 7 carbon hydroxyl
group S AABHS 23F FEAE 4 *é &}u, & hydroxyl
groupsE Atz), @t ot deo) FELLE
ABAY 4 SlHMacdonald 5, 1983). o]2{gt “hi
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Fig. 2. Major primary, secondary, and tertiary bile
salts of humans with sites of synthesis and
metabolism.(Carey and Cahalane, 1988).
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Table 1. Biliary bile salt composition in healthy humans(Carey and Cahalane, 1988)

Bile salt Percent in bile* Percent of total
Trivial name Systematic name T GC s* G
Common'
Cholate 3, 7a, 12a-Trihydroxy- 12 23 0.1 01
5 A -cholanoate
3a, 7 a-Dihydroxy- 02
Chenodeoxycholate 5 §<holanoate 12 23 . 0.1
3 a, 12 a-Dihydroxy- g
Deoxycholate 5 B-cholanoate 8 16 nd. nd
. 3 a, 7R-Dihydroxy- W
Ursodeoxycholate 5 3-cholanaate tr—2 tr—4 nd. nd.
Lithocholate 3 a-Monohydroxy- 1-2 34 60~80 tr
5 8-cholanoate
Uncommon
Isocheno- 38, 7 a-Dihydroxy- =
deoxycholate 5 B -cholanoate =10 nd nd
38, 12 a-Dihydroxy-
Isodeoxycholate 5 3-cholanoate tr—0.3 nd. nd.
7-Oxo- 3 o -Monohydroxy, 7-o0xo-
. d. d.
chenodeoxycholate 5 B-cholanoate =06 " nd
[2-Oxo- 3 a -Monohydroxy, 12-oxo-
deoxycholate S B -cholanoate =17 nd. nd
7-Oxo~cholate 3a, 12¢-Dihydroxy, 7-oxo- tr—0.8 nd. nd.
5 A -cholanoate
12-Oxo-cholate 3, 7a-Ditydroy, 12-ox0- 1r—03 nd. nd.
5 8 -cholanoate
3-Oxo- 12 @ -Monohydroxy-3-oxo-
deoxycholate 5 B -cholanoate =005 nd oo
3-Oxo- 7 a -Monohydroxy-3-oxo-
chenodeoxycholate 5 A -cholanoate 0.1 nd nd
3a, 78, 12 a-Trihydroxy- '
5 8-cholancate i nd nd
Ursocholate
-Monohydroxy-4- .
3 B-Monohydroxy-4 r nd. nd,

5-cholanoate

*Unconjugated bile salts comprise 0.1 to 0.4% of total biliary bile salt, FC= Taurine conjugated, “GC= Glycine conjugated, “S= Sulfated, ‘G=
Glucuronidated, ‘Comprise 92 10 99% of total biliary bile salts, ®n.d=not determined, "= trace, 'i; Infrequent.
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97%7t ©) 22 FoHed o HEE HEN B
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FAL 3 AoA BEFA 2 AEFFEL, f2
ZAe 2 2 F4ER ¢gon, 89 Eid
ARt o wEZA FHOIHE HEFHE AR
27 gltHChikai £, 1987). o] A& BF4te] &3
o 93 Aoz AHaele] A2l pH(pH 5.5~6.5)
A g GFAre] ¢F 50%7F SR E 2 Hest H
o} ol &zt x| AT, glycinez AFE FFALS ol
FE 0123 ¥ taurinezt AYE HFELAS AY EF
fa)e Ao 2 <A sltHCarey 2} Cahalane, 1988).
De Smet S(1994) 7% AghelA @EAE pool 2]
ok 75%71 B3rEA Fe 2 A FeE L, v A 25%
= oA 7k R s e, gE4 poold) 15% =7t
£2 254 U2 AF5E0T 88 A, 25 &9
BEA) 60%7F EHOE FHHIL 0% EHL
2 epd gty st thFig. 3).
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Fig. 3. Enterohepatic circulation of bile salts. Daily
bile salt fluxes are given as percentages of the
bile salt pool.(De Smet et al., 1994).
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SEdMETOE HY #38 e 559
lesterol =7} R& AMAFE Aol Utk
I AtHMott 5, 1973).

gy, GEAte] ArEdo] 923, B, W
A 7H44E 9 HE, A GEA §3e] F7HE
AL}, cholesterol &77F Z718=dl(Vigheevic &,
1990), 210 2 @F4ate) R4 MEL FFET I
& 93t AL EAZ cholesterol S BRE &4 o}
(Driessen} De Boer, 1989; De Rodas %, 1996). 7+l A
gEate AL 710 Folo s FHEAY Y 9
8} %74 =] v (Danielson} Sjovall, 1975), Atede] 7+
AR WS Ho) BEL GHEe £2T o
A F7ksle ReZ BRIHI IthDowling 7,
1970). wh2bA cholesterol 279 %712 7HollAM cho-
lesterol §H41-&0) Z713te] =3k ZHo|A plasma lipo-
protein cholesterol®) &4} ¥32tg-0] F7tetA 4
t}. 7 Az gurdod ¥A cholesterol & 7HA 37|
He ReZ 1357 glckSmit 5, 1990; Suckling 7,
1991). @ AW¥Z fzle] 5o AMEHIT e
Cholestipol (cholestipol hydrochloride)} Questran (cho-
lestyramine)2 Aol A FEAts FA7HA ARE
B3l @FAe] Eyo g wEE FiA7IL, A7
&8 gAstd AxHoeZ ¥F LDLA & cho-
lesterol ¥ 7Z+AaA 7l Ae2 22X UrHLyons
=, 1994).

2. HakRol gstetzA 26l (bile salt decon—

jugation)

Ao Eshe deigolEodM EFHFLY |
gol= AfS stRsists 8ol IAE ol F,
Lactobacillus sp. strain 100-100, Bifidobacterium longum
BBS536, Clostridium perfringens MCV815, Bacteroides
fragilis ssp. fragiliss) Al B-3FEFAE B L2 (bile salt
hydrolase) 7} #2] A€o} $tr}. Lactobacillie] &g
A B gAY njAESE FoAd da B2 2
Fgo} HIHT YA o}A FAsA FHHAE
orsker. De Smet S-(1995)3 Savage(1992)+ E3d%
A B3 = Lactobacillus X Q) AE] o] 22T =
AAA oA, A XY HY3E fdaks f714E
Ay AeiEA) g2 GFAe] Purt 54z FEF
ot gk 28Y taurine & glycines} A §3HA]



e wel Dol BABFANT oA B 4ol
A3 2D o4 BEAN 2

3
A 2oz HylE o
(Floch &, 1972). 18]
2= 2Lo] steroid moiety S A X 9
VAo sl A Tannock S(1989) lactobacillis
steroid moiety 2 M| %22 AFEAZ o] 4-&lx] X3,
taurine IEE taurine-2 3HE S ARS lactobacilli2] 4§ 7ol
ogeks F2 Zatty Ryt

Fig. 4= AgrollA %219 L. acidophilus SNUL020
@ SNULOL, Al wafolN EeE L acidophilus
FMO1 2 FM02, 18] 2 SR el M B2 8 L. acidophilus
PFOI2] 24t 2 al(Table 2)o 215 MRS @37
T Alel M Udehtbs @402, taurocholic acid(TCA)
9} glycocholic acid(GCA)Q] #&ff A3} 4t FH A
A 3gho] taurocholic acid(TCDCA)$} glycocholic acid
(GCDCA)9} ZA%ell= Fa7t le A gho], tauro-
deoxycholic acid(TDCA)$} glycodeoxycholic acid (GD-
CA)I Z$ole AWB BERS WA A4 23
E(opaque granular white colonies)e}, 18] 3 taurolitho-
cholic acid (TLCA)®] A ¢-of& @& #9471 EFHE
gl A TR Z(zone)o] HARL HAFT ok

FARDN RAFFES] BYRFL a2
UelUE ol @42 254 pHel & &84
3 A7 de ReE BIHI Yk FLYqA
taurine-E- 3@ 5 4H9] pKo& pH 1.90] 3 fr8] @&

Fig. 4. Deconjugation of bile salts by L. acidophilus
SNUL020 (1), SNULO1 (2), EMO1 (3), FM02 (4),
and PFO1 (5) on bile salt-MRS agar plates.
(a): TCA, (b): TCDCA, (c): TDCA, (d): TLCA.

pK.= thef pH 5.0(Small, 1971)0] 22 A4 pHo A=
F2) @Eatel YAE ol WAL taurine-E 3} HF
AL gx3) o] 23td A2 §oel HA Hoh why,
glycine-E-3te-5 40 pK,= thef pH 3.9(Fini?} Roda,
1987)2 44 pHoM RRAH o2 dA=e ez &
A& Aok )RS L. acidophilus FFE2] SEE4A

Table 2. Deconjugation of bile salts ( 1 mm) by L. acidophilus on bile salt-MRS agar plates

Diameter of the precipitate halo

Bile salts L. acidophilus (strains)

SNUL020 SNULOI FMOI FM02 PFO1
TCA - - ++ + +Ht
TCDCA +H +++ + ++ e
TDCA 4+ e +H+ 2 +? +++ 2
TLCA ++ P =+ ++ P w1 b
GCA + + + + +
GCDCA + ++ ++ ++ +HH
GDCA + 2 +++ 8 4+ 2 ++ 2

. . . h . . -
¢, precipitate halo around opaque granular white colonies: , clear zone around white colonies: +, < 2 mm ++, 2~3 mm: +++, 25 o
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Fig. 5. Identification of the deconjugation products of bile salts by L. acidophilus on bile salt-MRS agar plates.

(a): 1, 5 (cholate); 2, 6 (deoxycholate); 3 (L. acidophilus SNUL020); 4 (L. acidophilus SNULO1); 7 (L. acidophilus
FMO1); 8 (L. acidophilus FM02); 9 (L. acidophilus PFO1).
(b): 1, 4 (chenodeoxycholate); 2 (L. acidophilus SNUL020); 3 (L. acidophilus SNULO1); 5 (L. acidophilus FM 01);

6 (L. acidophilus FMO2Y; 7 (L. acidophilus PFOQ1).

(c): 1, 4 (deoxycholate); 2 (L. acidophilus SNUL020); 3 (L. acidophilus SNULO1); 5 (L. acidophilus FMO01); 6 (L.

acidophilus FM02); 7 (L. acidophilus PFO1).

AR e AAD T $ERG vy 29
)28t thin-layer chromatography & ©)& &}

AAES EAF AN & led], TCAZL %
B FPuRlel A P Al = cholic acid7}
(Fig. 5a), TCDCA7} A7t g Aol A9 A
3o = chenodeoxycholic acid7HFig. 5b), 2]
TDCA 28125 YA S5 By 78 FH oA
£ deoxycholic acid7} &= %1 chFig. 5¢).

B, 3 B4 ESA Ja 4ARE BHEEY
slagel $agEe) RN A, 13 49 ¥
Abe A Rl 23 BEAte 2 HuiE| A%
< 2 F A7 dE FulelAM wAE2 bile
salt hydrolase:= ulg3slx] odtty B gtk
(Kandell?} Bemnstein, 1991). &, tiZhfjolld EFAFS
Y w) A E-9] 74-dehydroxylase &AJel 93} 1 &
Z Akl cholic acid®} chenodeoxycholic acidZ%-€ 74
-hydr()xyl7]7|— AAFEA 2z GFA] deoxycholie
acid®} lithocholic acid7} 7¥zh A3 Al © TH(Takahashi®}t
Morotomi, 1994). ©]2]§+ 7qa-dehydroxylase E7Jo]
Clostridium3} Eubacterium 4|4 2AF T Qo
(Hylemon, 1985), o]l EAlsts RAFE TEH
A Eo| AFLHE RAFEL 7o-dehydroxylase T3 o]
e Hem RIHFT Joui(Ferrari T, 1980;
Takahashi9} Morotomi, 1994), Gilliland¢} Speck (1977)
) taurocholate 8] &

1 3 2 Hrt
u}.L Moo

a2 r-lrr

L. lactobacilliol] 98} glycocholate 2
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HAELS o o) EaiEA By stk of Ad
ANME L. acidophilus FFE-2 cholic acid(3a, 7a, 12
a-trihydroxy- 5 8 -cholanic acid)Z deoxycholic acid(3 a,
12 g-dihydroxy-5 3-cholanic acid)2 HABAF|&= Ta-
dehydroxylase BA]-& 247 UA 4L Ao FAHA
tKFig. 5a).

3. FARe SERELM 2l (bie salt decon—

jugation) 2} A& growth)

ANT BURE LAVYE AEAT 271
A RN 271 £2E Y 7)Y 5S A2 BT
=2 v Walkers} Gilliland, 1993). L. acidophilus
79 433 o8E TCAS GCAS) 3¢ 348 2
3}, #Zo uet 4%E TCAY GCAS) 23 AL
zto)7k e ReZ yeltthFig. 6). L. acidophilus
SNUL020 & SNULOI-E& TCASH GCAE S-A]o| £33}
T AL JEREA, AF76 228E 9 72
2] TCA%} GCAE 3 & chFig. 6as}t b). 18] L
acidophilus FMO01 2} FM02+= TCAR th GCAl| sl ¥
FegAdo] B2 Ao el O u|(Figs. 6¢2t d), L
acidophilus FMO1& 1 mM TCA$} | mM GCA9l 23]
o] A RE A%e YBEAT HYBF Lol
24E 28 03 FATUKFig. 60).
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Table 3. Growth of L. acidophilus strains in MRS-thio broth without and with 1 mM TCA and GCA

L. acidophilus (strains)

SNUL020 SNULOI EMOL FM02
Without TCA and GCA
Nmax' 9.40 945 9.16 9.3
Mumax” 175 1.81 1.03 0.90
rlag* 178 137 191 1.48
- 0.40 038 067 0.77
With TCA and GCA
Nmax* 937 937 8.42 8.70
Mumax® 129 155 0.65 0385
t-lagt 2.58 2.57 3.06 2.84
' 0.54 045 1.07 0.82

* Nmax, final bacterial cell number (Logl0 CFU mL"); ® Mumax, maximum specific growth rate (h");
¢ tlag, lag time (h), ¢ 1-d, doubling time (h). Values in parentheses represent standard errors.
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Fig. 6. Deconjugation of bile salts and growth of L. acidophilus SNUL020 (a), SNULO1 (b), FMQ1 (c), and FM02
(d) in MRS-thio broth containing 1 mM TCA and GCA. Error bars indicate standard errors.
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ArAFEe] RuE 3k et ofF o] & 54
Zholl Wt A= FYso] A &tk De Smet F
(19942 bile salt hydrolase &30} FFA Ao F2
3l 99lo 2 vk Tannock £(1997), Taranto 5-(1996),
2283 Usman3} Hosono(1999)= ©&E4F A 5%
HEA Bel Aol JFAQA BAE AT A
Fig. 63} Table 3:& )&l e A3ES 2 vehd
2 k. L. acidophilus SNUL0203} SNULO1-Z L Rig
Fab 2 gAdol &3 FAlol TCASH GCA 7Ll
ols) Aol AA P BA Fob HAFFAL £
B33 GEA Az AaaAT A RAE B
Qo v B2 BHEFA 2EAS e
L. acidophilus FMO1-& A} ol JAHA L, whd =3}
G54 Bel gAdo) W L acidophilus FMO2& 4th 3]
o2 9 93gg W Ao AU

=
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rol 4
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durr o2 f2) BEAL cholesterol s} E2] 313}
2o 2 AE 28-S 3huj(De Smet =, 1994), pH 5.5 o)
stoll A HEALS cholesterole] 34 HHE & A
(Klaver®} Van der Meer, 1993). B @FA Eajo 9
st AAME  fE BES  cholesterol7He]  co-
precipitation E.2}ol]l 3tel, taurodeoxycholic acid (74%),
glycodeoxycholic acid (62%), ZL2]3L glycocholic acid
(42%) $A 2 [Hicholesterol 74 &3}7} e AoR
2753 AcKTaranto 5, 1997).

L. acidophilus®) trihydroxy-£3 95 AHTCAS} GCA)
3} dihydroxy-%=32Z&AHTCDCA, TDCA, 1181
GCDCA) &afoll o3&t A} 5=2-A cholesterol 7+4
E NPAFNME, AR uihydroxy-E L HFAE
t} dihydroxy-2 8 g EAS H7HAE ° A& F£84
cholesterol 3Heko] 74 2.2 A2z YetttiFig. 7).
daEe A wWgde pHA e W $84
cholesterol g3ko) HUXT L. acidophilus FM02&
GCDCAE #71S o vl &2 v o] pHell A

o r ()
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Fig. 7. Precipitation of soluble cholesterol by L. acidophilus SNUL020 (a), SNULOI (b), FMOI (c), and FMO02
(d) in MRS-thio broth containing 0.2% (w/v) trihydroxy- or dihydroxy- conjugated bile salts. Error bars

indicate standard errors.
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Fig. 8. Effect of acidophilus milk intake containing L. acidophilus SNULO1 on the fecal excretion of neutral (a)

and acidic steroids (b). Error bars indicate standard errors.

Initial: 2 weeks prior to acidophilus milk intake.
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AR FFEA] 2 cholesterolE tf ] e
globel] )8l ZFZ coprostanol(65%)3} coprostanone
(10%)2.2 18] 3 v] 9] cholestanone3} epicoprostanol
2 Awslo](MacDonald 5, 1983), HF oz HHo
2 v E e, o)A FEAHAM] steroids)z T8 8}
o) F4 steroidseb 2 ek 28] BAAAY BelM =
deoxycholic acid®} lithocholic acid7} th3t¥-2 243}
7, chenodeoxycholic acid®} 7)€l 3 5,12 @ -dihydro-
xycholanoic acid, 3 8 -hydroxy-12- ketocholanoic acid %
3 @ -hydroxy-12-ketocholanoic acid 5-¢] ] % LA,

HEo] &g 9F4 HHIZ LAY KHOwen 3,
1984).

EIGEA BalgAle] 2 L. acidophilus SNUL-
010) 3159 acidophilus 52 AQARSANA 428
A 3 A3, YS9 EoA cholesterol 3} deoxy-
cholic acid®] ko] Z7}3lE 73S el tHFig. 8).
o)L acidophilus -l ¥ L acidophilus
SNULO19] EgE&Ar Haf&Ado] oJa) cholesterol 2
L 57t At F4EA EF cholesterolo] #2
2 EH9 AF AYRAE9 W cholesterol 33F0)
Z718te Aog gddrtt 28l taurine E glycine
3} A3E deoxycholic acide} B3 FAL Ealel 2s)

ol A deoxycholic acid7} 2718t T 2 A &
#5)x] 24 cholic acidZt Wl dHeiglole] Ta
-dehydroxylasee]] deoxycholic acid2 sl £o.2
)25 o] B deoxycholic acid®] o] F7H8 Aoz
g

6. Acidophilus milk 4%[0f 9/st EZF chole—
sterol £Z2| H35}

g2 3 cholesterol3(Hypercholesterolemia)& X]&
gt7] 98 GEAe) EujA-E ZrtA e HAEH
3-hydroxy-3-methylglutaryl coenzyme A %A A (Vlahce-
vic £, 1990)7} At25o] o}, Taranto $(1998)-2
AFAZN RAFE HdFske Aol AY 8F
cholesterol S W3] o AAF el Wyojeln 3
3}9dth. Lactobacilli®] % cholesterol A&t &ste] o
&, o13 WEg 71 wHNT UA GAT 57
24 e 98 cholesterol $3F0] WA & 9

£ 7Hdo] M= glthDe Smet 5, 1994).

L. acidophilus SNULO1©] ¢-f-¥l acidophilus $-- 2]
A3 o8l APARAEF 9 F ¥F chole-
sterol 230 ZHAashe &S UetHom(p<.01), 4
g 2938 13 ok Z2EAI FAHAHp
<.05)(Fig. 9a). 53], 7] 83 cholesterol 0] 220
mg/dl 0] 4el Al AAEANA TaEIHIE IA Y
Bt 27) 2429449 mg/dl FFNA 4FF o= 2264
+4.0 mg/dl, 18] 3 acidophilus 2] & TG
13 o= 219455 me/dl FE2.2 AA ZFAsATh
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Table 4. Changes of the total serum cholesterol level of volunteers

Total cholestero! (mg/dl)

Cholesterol group

Mean + SE P valuea
A -96 £ 20 0.0001
Total
B -54 £ 22 0.0150
A -165 + 38 0.0002
>220(mg/dl)
B -68 £ 45 0.1436
A -69 + 22 0.0022
<220(mg/d)
B -48 + 25 0.0552

*Ho: u=0; A : Difference between initial value and the value after acidophilus milk intake; B : Difference between the value after acidophilus

milk intake and the value after stopping acidophilus milk.
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Fig. 9. Effect of acidophilus milk on the volunteers' total serum cholesterol level. Error bars indicate standard

€rror.

(a) Symbols: e, total; W,

> 220 ng/dl; ®, < 220 mg/dl.

{b) Symbols: e, twenties; 'V, thirties; w, forties; &, > fifties.

0*, Before the intake of acidophilus milk; 4 *, 4th weeks after the intake of acidophilus milk;

* Ist weeks after the stopping of acidophilus milk,

Acidophilus $-%29] 41F10] 93 AP FAES] Fa
&} Paired comparison AAMSE 7z gk Aol
e FA4E AR @?}(Table 4), acidophilus -8
A Az 43 T2 122 /A ztelE HEI
onp<Ol), 43E 393 FAE s F 4
Z cholesterole] 7A3te ALZ Uehgthp<.05). &
B, acidophilus 52} AHE FLY 15 FIE f
29l &2 cholesterol A3t E7F Yehte AL, 24

Ao Bl HAFE lactobacilli 7} L acido-
philus SNULO1S) 413 & 30 13 o= f2l52

22 BTRNBINEMSNIK M2 1Z, 204

2 Z7tele AF¢E veigthy B E Jung $(1999)
o] Az ol L. acidophilus SNULOLO] ALgte]
AUl AR7IZE A3ET st A&HoE ¥
= cholesterol S A 3tA17] Ao 2 webgch Algdld
AES d#d et acidophilus $-F-2f G @
&% cholesterol “43}—2‘ AN@g AgdMe 4ol F
s 27) & ¥FE cholesterol 0] %Y,
acidophilus$-f- *,3-.401] A RE dBHFAN & HF
cholesterol 98} Z+A &7t JElton E3), o2 @
Hz B} 50T o)kl @FZA & HF cholesterol

)l
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o) 7tA7t A O E A UehtchFig. 9b).

o] @A} A BPFFA EejgYol =
& AAFS A FAF A3, 4 F cho-
lesterol #+ LDL-cholesterolo] f-¢]& 0 2 37 744819
3, 2oz wEsE F4 steroids?t FFEAS ol F
74l AxAsl B H9206(De Smet 7,
1998), D¢ Rodas S(1996)% 22 FHake] cholesterol&
A3t XA HPEEA BaEYel 2 L
acidophilus ATCC 431213} calciumE #7 ¢ 24
3}, & "% cholesterol, LDL-cholesterol, 28 2. B34}
kel AA ZASFAUL, ol= L acidophilus ATCC-
431219 £ EPFEA £ EH A calciumel] o2}
Ao A7bego] Gekg wol ¥F cholesterol A

gaszt vehd golety it
m 29

g2 AS cholesterols] TJAMMEZ Mo A] cho-
lesterol 2 A A= FAZEA, AW cholesterol A}
g zA%E a3 Fdojth I BHFEL &
ABHo) B L acidophiluss) 213+ B cholesterol
Metate] e g AT Ee| BIHI glan, 9
AL Bigzaed B2 A4sE 7 FESY
B oul& =719} A cholesterol F0] B3 23
micelle A9 whajo] o8 Ro g A Yok &
2] GEARS Aol BiEFART Sajdel ¥
ol TFHA §I HOZ ulEH7 419, TelME
BHoZ W&y gutde] REd BIzAL B33
7] 93 cholesterol g o] 4-3te] ME - EFFFIE
A st7) 2o AF2 A 85 cholesterol &
S FAANFE Ao R A(EZ_]-E]];]. T3 gzo g Hp
e BY9EAS A olA cholesterol o] 3 F
Fo] &g FAWR 8 FFAS cholesterol 344
1 %7) g, N cholesterol 4ol F S vjA)
T 72 AEo
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