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Abstract

AIM: To investigate the effects of different
antibiotics on the bioconversion of daidzein
into equol by intestinal microflora of ICR mice
in vitro and to determine the critical inhibitory
concentrations of sensitive antibiotics.

METHODS: Fresh fecal samples of ICR mice
were cultured in brain heart infusion (BHI)
broth containing substrate daidzein and differ-
ent antibiotics at normal adult doses. After incu-
bation in an anaerobic chamber for three days,
the biotransformation of daidzein by intestinal
microflora of ICR mice was detected by high
performance liquid chromatography (HPLC).

The critical inhibitory concentrations of sensitive
antibiotics were determined by decreasing the
amount of antibiotics gradually.

RESULTS: At normal adult doses, all 11 antibiot-
ics showed complete inhibition of the bioconver-
sion of daidzein into equol. Amoxicillin, ofloxacin
and norfloxacin at concentrations of 1/32 of the
normal adult doses showed no obvious inhibitory
effects on daidzein bioconversion. In contrast,
azithromycin, leucomycin, oxytetracycline, rifam-
picin, and metronidazole at similar concentrations
could completely inhibit daidzein bioconversion.
Doxycycline, erythromycin and cephradine at
similar concentrations reduced the biosynthesis of
equol from daidzein by 87.7%, 80.5% and 65.2%,
respectively. At concentrations of 1/256 of the
normal adult doses, azithromycin, rifampicin and
metronidazole showed complete inhibition of the
bioconversion of daidzein into equol. The lowest
inhibitory concentrations of these three sensitive
antibiotics were 1/512, 1/800 and 1/1 024 of the
normal adult doses, respectively.

CONCLUSION: Different antibiotics show dif-
ferent inhibitory effects on the bioconversion of
daidzein into equol by intestinal microflora of
ICR mice. Amoxicillin, ofloxacin and norfloxacin
show the weakest inhibitory effects on daidzein
bioconversion, whereas metronidazole, rifam-
picin and azithromycin are the most sensitive
antibiotics, of which metronidazole shows the
strongest inhibitory effects, followed by rifampi-
cin and azithromycin.

Key Words: Antibiotics; ICR mouse; Daidzein; Mi-
crobial biotransformation
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isoflavone) & K 2 E A KIS FEH B AT —2K
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5 B AT e A T AR AR L )
NG g . FLIRE R Ay A IR 55 SR
RIIE HAT AR L (R Uy AR 7 1R HL. kab, K
L TS RAT B S s, b0
I L5 A e, S B A T 0 L AN T E S 2 Tl
TP R AR 3 W, K R B i A\ B
ARSI, T L A IR A ) R R
B BEARE, Fodh B G SR AR Y A
¥ )5 (dihydrodaidzein, DHD). M &} (equol)Fl
T I BRI (O-Desmethylangolensin,
O-Dma); YeREA 3 B 4 % i o — A G kR
# Wi (dihydrogenistein, DHG)H4- 2 1)
(4-Ethylphenol) S AR =4, 75 H A7 01
K S S B I AT A 7 40 o e 5y 2 Vi 1P B v
) e N TG s R7 v G K7 N = NN 17
HAEAIE SRR . R DA = AT 451 2 A
FHM P A R AR W P KT AL
R IR 1E 8 AR K S A i B 2 2 B s . 5 1
AMRIE, FRSME(metronidazole, MNZ). K%
#(kanamycin, KAN). Jidi2& % (vancomycin,
VAN)FIK AN+VAN 0] A 037 o 2 1 7K
5350 T BE80%, 93%, 98%F199%; % JiHf %
(doxycycline, DOX)XJHE 5y 7K V- A7 540, {H
ReR i e S I JeRboR . gkt
AR B 8 LB R K. ICR/NRUB AR/ K
T TEa R H AR R 22 BN, R
ST ZAR AN AR e IR, LM T Tk A ) R
b S IR E IR L, Kk, ASCEAICR/N A
WM, WFFOAS AP AR 28 06 L 38R A K e 2 i
AR BRI . B 9E 45 RAC O 2 — 2B 5T
AFHAERBAEN RS %, 3 A
G B FH A 207 1 B SR

1 SRIRTSE

1.1 BT SEPEAR(AMX, HEdb 2 B2 A HI R
FRZAHE], 0.25 g); kL2 (CED, il T2l
B BRA T, 0.25 g); ARV A (OFLX, b
HEHIFIA PR AT, 0.1 g); WiV E(NOR,
MR 2RI LI 25 BR A ], 0.1 g); FIE VP (EES,
VG R 2 R TTT A ], 0.125 g); b5
(LM, Vi R TZPABRAF, 0.1 g); Fl#Ar5FE &
(AZL, PUNISERFRZNV A AT PR A 7], 0.25 g); %
P FE(DOX, ¥ % FLZpl AR A, 0.1 g); -
B Z(OTC, LA N AT FRA 7], 0.25 g); Fl4E
SP(RFP, PEFHZHEHIZ AT R ], 0.15 g); FHAT e
(MNZ, IhVEHFFHZARA ), 0.2 g). ICR/MR,

sl LRE
2003 BLAIR

80%, 93%,
9%  99%.
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£ A Concept 4007, 5% [ERuskinn 23 ).

1.2

1.2.1 : FK B BT B B A O
BHFICR/NEUIERE, B T ORI (BHD R 774
RE T PRA CARE RS N R 9524 he TAESG A @
AN ITR A5 AK 850 mL/L N,+ 100 mL/L H,f150
mL/L CO,, #i & 437 C.

1.2.2 KRR R EGIRS G,
H100 pLEERR AT 1 mLBr e BHIR AR 77 5%
R, 7537 C FIREKRFR24 hE, IIA10
mmol/LEﬁE%ﬁE%ﬁ2O uL, gRElAE PRAE TAE
1.2.3 KRR G R RE GRS G,
HR100 p LR 21 1 mLFr B H I AR 77 3
AR, 7537 C FIRAERTFR24 h)E, A0
mmol/LIF ) 1 51 J520 WL AIAS [R) iR FE 1) #%
PR AR 2 (M IEH BN A TT 4R, D2 £ 38 7 it
W), ARELAE PR LRSI RS R3 d.

1.2.4 (HPLC): ¥ T AFuh N1 772k
S AR CBEAIB IR, B LIRAEGE TS

N100% HEE T AEHPLC_F(Waters1525)f:30, Fr 1]
WK CIERK, BAd D702 18 LA A aE !
FR 4 HP L A 45 S o U P A A gl
T D i O Py R A T S TR
1.2.5 RO IR(ER
Indofine A w])y & R (A SE 56 = 4l b fx
A7) FIME T 1y (35 I L Clabs 2 7 bR 23 51 i o1
1.0, 0.5, 0.2, 0.1510.05 mmoL/L&5E5/MK
Ez7o nm N FH 1 OB €0 38 I 5 AR HESS W, (6
WA B0 AR R IR e R TR, A
n@iﬁdu. LA b #E it A B A R AR A, LAV T
AP ARER, AR 5 .

2 £R

2.1 HLPC TE R T AEuh A R 9%

HIAOMAJE T B A IMAARAT I A Z I ICR /D
B P HE RS TR 218 O AU, EHPLc@ﬁ%
TR DA (152 k) KR B E
JEJJM%UEM\%J\ICR/J\ﬁiﬂilﬂﬁ&ﬁ?i
RGBT BHIR A RS 7R dEh, 37 “CTR B IR AH 7] i
8] J5 H £ 18 CBEREAT A, i HPLCAS il H 2
— W e (1R ZR); K bR T AU R
b5 ME SR A F?”méiﬁﬂﬂfﬂfﬁﬁ%‘%m
ARSI, HPLC a1 - B AN (P 1R ), H
SRR T 5 B~ WS A & W = 1T) < 5] L e
B 1] LLE H, TCR/N U B AR ™ # b 1)
UEE 1 7Ry HH U I 7] (8.902 min) 5 iAo o I KA
— 3, 162(10.224 min)FI&3(19.156 min) 555
st S B IO T 1) 0 I [] 56 4 A [+,
AR () 164(24.996 min)ZEA I PR
PN BB R IR A W R FE A AR, Hoazug
AN RS B S R T K (45 R R B,
DRI, R V4 s R TR AREAR I 5 R 36 P = A AR
i Vi D R B I ) 58 Rl e ) 85.8.902
min I PRI VR S Ry AR 2 A () JER A0 8 21 D
#10.224 minf119.156 minHH [ I§2FTI43 55
iff 58 A AR 7 ) — S B SRR T 1.

2.2 A & A
THEV A B S  HP L C I A5 (1 U i AR, 43 3] % bk
HE AR AE M 22 7 RE Ayl R B Ry =
2E+07x-267270(R* = 0.9995); A G Hy =
1E+07x+38125(R* = 0.9999); M T i}y = 3E+06x-
68164(R* = 0.9983). HRHfArHE L HPLC IS
(R 25 AR ™ Py Ve T AR A R AR N R BE, ER A A
[F] 470 A 26 TC RIS B A8 B IR A 8 7 D 1)
AR

23

23.1 s S IR A
FEE IR P04 3R AL AR SN B TR I TC R/ B IS A
TS, HPLCAKS B4 — &0 O [ R 5 1)

il
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132RE BISEREREREFY (umol/L) /25630 EHIEREREREFY (umol/L)
(mg/L) Daidzein DHD Equol (mg/L) Daidzein DHD Equol
- 20.2 12.6 125.9 - 20.2 12.6 125.9
AMX 51 2.8 0.0 116.6 CED 0.1 1.4 0.0 106.7
CED 1.0 59.4 0.0 43.8 EES 0.5 4.3 21.2 123.2
OFLX 4.1 6.2 10.5 114.0 AZ| 0.5 123.1 0.0 0.0
NOR 2.0 16.0 10.8 113.7 LM 1.2 112.0 0.0 14.1
EES 51 37.9 20.7 24.5 OoTC 0.5 110.4 0.0 11.7
AZI 51 116.1 0.0 0.0 DOX 0.2 10.4 0.0 93.3
LM 12.2 122.4 0.0 0.0 RFP 0.6 108.2 0.0 0.0
oTC 51 112.2 0.0 0.0 MNZ 0.4 148.6 0.0 0.0
DOX 21 42.2 6.2 15.5
RFP 6.1 102.0 0.0 0.0
MNZ 4.1 174.2 0.0 00  ARERIFNEIEM, 5829E T ICR/ BUIE E 1
HAL BT AT AR ), PR AR DA R (R2).
1: ( : mg/L): AMX: 164; CED: 32.6; 234 :

OFLX: 130; NOR: 65; EES: 164, AZI: 164; LM: 390; OTC: 164,
DOX: 66; RFP: 196; MNZ: 130.

PR, IXRIIZIRE R AT 1M IR b 5345
AT TCR T8 TR 4 A B L1 i o E 2
[ fig

2.3.2 1732 kR
VIRhPUAR FR 2 A5 S I K BRAR P AE ZRIR P, 45
FRI, 46 1EH A= 132103 E T, AMX.
OFLXFINORAL P [KIICR /N 5 18 1 B 5 Ak 3
T T Ay HE 5 Py 1) B 5 o0) BT, R IX =Mt
LR R X TCRYN B 18 1 B 5 % 55,
HANGUEA T 2. DOX. EESHICEDI B & 445
TICR/N i AL BE ), ARG TR
P JEE 3 Sl BRAR T 87.7%, 80.5%K1165.2%. 14
EE R IbR ik 2 h, AZI. LML OTC. RFPHI
MNZHHIE FH ek, A0 K5 7 25 o (19 JiE ) 3
AT IR SE AR I ALGER ).

233 1256 B IEH NG &
1/3 294 B B b 0050 ol 5 1y A= e 1) 8 B bt A2 3%
(DOX, EES, CED, AZI, LM, OTC, RFPHIMNZ)
ARSERRARIR . &5 FR I, A0 1E 5 BN
1/256H5, BEESAL3 5 X} fi 45 A58 AR, K%
WPZ T EESKTICR /)N 5 i il A= W vl B e A 1 50
58 ) CATAT 5209, CEDAID OX )5 i 24 oy
AR SR I R A A . 7R B R LMAN
OTCI B B HNH] T TCR/I B 18 18 BE % A A ik
MELh Py B g, AR I 3 b E 1 T 1 A R 0 )
FAAK T 88.8%F190.7%. 7E I 7 & 1/2569
R, =Mt RIAZL. REPHIMNZIU R B H
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WFAZL, RFPFIMNZARLE AR EE, 2l F 1B 5
AR E /5124 B ICR/IN BRI T8 TR BRI, AZTAE
R TF4i A /0 i A ST URHE S ) 2R R,
WA Z AT ZCA TIDRE 5 153 A 8 1) s 5 e B K
ZILE1/512, LEIZHR T A5 15 193 19 A= B i AR
794.8%. 5 AZIAA], REPAIMNZAEZIKE 1))
SEAANH] T TCR/IN bl W 18 11 RF R S0 e A0 30
J5 ok ME B P R e D (K12).

A 52 RFPAIMN Z A5 25030 1 8 5 /3 A= i
(11 S RO RE, 4 288 B AL R 32 3] T e 7
1/1 024, S5 R R, MK EL T, RFPALHE
I, HPLCEAR I 247 K S O B AR R,
R SE A T ME S ) 1) A ;. MINZAE IR AR
JEE T f E oy A AT W R A, AR R
oI E B 1y AE R BRI T 85.2%. Jhy BT HE A i
5E RFPHIMN Z A 254110 il E T P A 1l 1) Wi 57 i
WRE, B Jm MR T IR O /8003 i ik
B, g5 ORI, MNZIE LA EE T R0 44 2 o
IR AL, MRFPAEIZIKEE | 58 4 il o
Py 2B A, (HHPLCRI 24 /b i A0 AT R
(5.5 umol/L)B 2E . PRI, 4 RFPAIMNZAT #44
i HE L 53 2 SR i S SO R 43 il s A 1/800 11
1/1 024(/3).

3 11e

KEWFGREW, KEFEBAM = EH
bU K 7 S B O v S ) R AR SR L M
AR S S I B T SR AR A, B H TR
LS AT R A e b e v R
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55, Axelson®5 19824 7E N A4 JR i vcAs i 2]
TOMETL Y. ME T AR 4R b N AR R 2
WM OB, AT S MR ARG A, A
DA T 25 KT 4 AL 2R RS B R 1
R VVER. BeAh, WS BB P
i M A=A kDB B A FH 28 R £ B AT R
RITH AR EAE A I B T HoE AL A Y E
IR, D, A O B DL IR 3 rp e 1y 1)
Az R RPN AN TR P 2E W TC RV Ui i A=
B RO B S AR AN A R A I 4 .

AR K 5 S 2 I A T R B 82 A [ )
V) W TE R PR o B R, RV AN )
B N 43 B R LA AR TR A A T R OK W S
i 262 A BRI AR 5 AN A [, EL R A B K 5 S B e e
TR A NCRD S A 3 40 Ak o4 1R IR AL 34 v B, I
TE AR B AR T e A1 LR B R 85 b A
ST W) R T TRAE O S AT A — o IR EE Bt
A2 2R 2 R W 3 A A 0 R R, kT R e T
K52 S5 8 Tl 2 0 B A B R T I AR K S
. BT, A8 I R R 1/3210,
CED. EESHIDOXM WA T ICR/ il ik
A= R R AN A AT RO E S Y R g, T Y
A7 FH A B2 AR 21 1 5 e N FH &1 172561, Rk
SRBUERIUCTATEA R . HEW, %R B
XTCR/ BRI TE P LS P 34k T AT — s s, (H
0 A5k FR) g Tl A ) R RS AT T AN 3 g . (R
i, TCR/D BRI N 1R K 5 S5 4 T 6 A0 B ok T
WXL A R IR AR T U AR, AR N AR ERES
AR R 225, IR M2 & B ik N i it
Firp, 9 Ea i — A FH BRI oA, AR
PHRTHE R DR, DRI, A B AR A A AUk
PrAE F AT DA R, DU S AR B
e T H 2.

AW PMNZ. AZINIRFPAEMARIRE T
(<1/512) B a] 5 A 4HITC R/ B8 A= 1 e 1
0 G IR A O ME S I R RE ), JUHEMNZ

120
100 M
801
60
404
20

ol—. = |

1/800RFP 1/800 MNZ 1/1024 RFP 1/1024 MNZ

||

(umol/L)

B 3 RFPAIMNZZERIERE THICRNRIHEERHAINE
BT EIREVF.

FEAF P IE % N T8 1/1 0240 BV AT 5 4 4
Ty () A4 . I I 8 A MR A T BRI 7 2%
U0 B i e o P AT R A R P AE 2R AT R
TELHENT R S 2 I e PR R AT s R T R A
5 ) R AL K MR A MINZB R I DN A 2
HATPURAAEVE R, 100 75 4 B B 1 5 A
Joik. REPEFAEEZSVIN A LA, &
LEPLEEAZIT 25, RPEASUGS 45 A% T B S AT
BT VEF, X8 22 I MM A i AT PRV E . &
K% S NARNS PR, 45 K20 B T K IR A
Prasiz 29, Sou g i s e v i oK
S B G P AR RR T R SR PRI AZTR:
ME—F- 5 B S TT IR R IR W BRR P AR 2, U IR
B PR R A BRI BUE AR . (545 481
T, AZUE RN N RERPUAE 2= 38 1 (35-48
h), H K5 BUSUE th 250 HE AR SE, B0
TE BRI DI BE AN RAEH < B B nas. AZI
RT3, AN R N/S, H T D PUE G259
R 2 AE I, A RAZDN A A& P K S5 o i
A BRR IR A AT 0 — D
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(RFAZZ L) HEL2EH%

AR AT 52 A7 SR T ] o B A7 1) R A K [ SbmME, GB3100-3102-93 R4, JFSk ) “ /7 W
MO PR RS 2> R 1130 kDICAM, 30 0005830 kDa(M K5 RHE, /NG K, Nfitr);, “JRTE” Nk
AN R T R, BIA (AR S R, NG IR, T Abr); R R T B, HSALRu(NE IEAR). v & BT
+. = K-SRI, AR RS AR . 4137.6 ‘T 1.2 °C, 45.6% £24%, 56.4 d+0.5 d. 3.56 pg/ml+0.27 pg/ml
M 43.56 ng/L+0.27 ng/L. BPJlkPa(mmHg), RBCHH X 10"%/L, WBCHH X 10°/L, WBCHI kL F10.005E 7R, Hb
Fg/L. MV AR A 45 immol/L, nmol/LEimmolV/LEE R, AN I#I#E Heg/LEK/R. 1 MIRIR, B4 1 mol/LERER, 1
NIRER, BCH0.5 mol/Li R, £:10 cm, TE6 cm, 4 cm, N5 %10 cm X6 cm X4 em. AL e — 3R ke v &
BT RoR, B, R R R EEA. BREA. BRA. naEA. BEHgL, GAERE A FHmg/L;
g, B JRE. RBERE. COEE . AR, ¥R, MHEER:. HEEE. =8, 8. 5. 8. &
FIR. Sk e, |ALAHL. IR, WIEF. 2. #. PURIER. JRIHJG. & gERA. 44EHKE,
$EB, YEEEB,. GEEB R SRR RED) B FIRE. R 2. R S, R
Fnmol/L; i 25, MR, S LRI, 4i2EEB,Mpmol/L. SR MBI A HIE . R, AL,
fltn, 185, 1 s; 24350, 2 min; 37N, 3 h; 4K, 4 d; 5/, 5 wk; 6 H, 6 mo; MEME @, MEdE &, Bigs o [ b B A7IU =
16.67 nkat, X} #log, 24buv, 150 %, JHL, RE1 X107 g55X 107 gz KU1 mg50.5 pg, hrfkh, Ehy
BUdimg, KEmE imm. [ EARS AT FIEECE W Sc ), s RAVE BEd, H4R8 mgnl 58 mg/d. fE—4
A AT FF S WARTEE 14 LU LR LR, BIINASRE S limg/ke/d, 1M E limg/(kged), FLLEIERS e Py W40 —. B
PEFF5BA . BERIX ), B, 2 min AN &2 mins, 3 hANJE3 hs, 4 dAS /24 ds, 8 mg AN &8 mgs. /N H, 15d; 15
T, 15 g; 10%A5 /K K, 40 /L FFi%; 95% ks, 950 mL/LEFE; 5% CO,, 50 mL/L CO,; 1 : 1 000%5 Fi##, 1 /L
B EAR R BRI SR K 3£36.8 pg/mg, SUk B RGOSR B 3368 ng/g; 10%5 %45 B 1504 560 mmol/LEL
100 g/ % HE; 45 ppm = 45X 107 B BEH AR (R FR 58 FH v/min, #83% e; 29805 A A R BT, —
L “/kg” Ko,
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