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PV (MIC) 5 SR FHME - BE-BiAE R A % ST TN RIVR B B A6 20 F T Bk W B Rtk B, 053 TR B b oy Jx i
FEAAF T FNTE K HR B RE IX-2 [ K2 (520 . 25 53R Bk JX-2 X5 8 R M 8 R Wi/ M B IR AR, S A& &R R R Z A
JRE W E AR TR A ARG A5 8 , X LA AR R A 2 M A T 2 =2 ] AR BB A 28 (<MIC) X BRI 9 A= A R A P R R AN R, T v v
FEHUA R (SMIC) M2 BH A B AR A K IR R AR B o B2 B B4 IR Hu A X IX -2 R B2 (IR R sEs , 1 vk
FEGUAE R A S AN B Y &HiA: FH B 10.0,100.0 pg- L7 A 1.0 mg- L7 B VR EPUAE R X EIEF 514 B Ttk IX-2 Ffie
E2 JETCHMA, S A B A RWEHE K F] 10.0 mg- L B IR-AHUAER BE2MH T XS E2 MR, 7 d BF E2 FEAFREN 48.2%, 44T
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Effects of antibiotics on the estradiol degradation by strain JX-2

LIU Jing—xian, LIU Juan, SUN Min-xia, GAO Yan—zheng, LI Shun-yao, LING Wan-ting"

(Institute of Organic Contaminant Control and Soil Remediation, Nanjing Agricultural University, Nanjing 210095, China )

Abstract: The aim of this work was to investigate the effects of antibiotics on the estradiol (E2) degradation by an estradiol-degrading bac—
terium Rhodococcus sp. JX=2. The minimum inhibitory concentration( MIC ) of 12 kinds of antibiotics to strain JX-2 was measured by the
drug sensitive test. The influence of antibiotics at different concentrations on cell growth and E2-degradation performance by JX-2 was
studied using an E2-antibiotics co—cultivation method. The impacts of mixed antibiotics at different concentrations and processing time on
E2 degradation in both aqueous solution and sewage were elucidated. Strain JX-2 was observed to be extremely sensitive to penicillin and
erythromycin. The drug resistance of strain JX-2 to chloramphenicol, oxytetracycline and sulfadiazine versus other antibiotics was relatively
stronger. No significant influence was observed on the growth and E2-degradation performance of strain JX-2 under the stress of antibiotics
at low concentrations, but high antibiotic concentrations obviously inhibited the strain JX-2 growth and reduced its E2—degradation perfor—
mance. Extending the incubation time weakened the inhibitory effects of antibiotics at low concentrations on E2 degradation, while no such
effects were observed for antibiotics at the high concentrations. The mixed antibiotics did not significantly influence the E2 degradation by
strain JX-2 in aqueous solution when the antibiotics concentrations were 10.0 pg-L", 100.0 pg+L™" and 1.0 mg- L, respectively. However,
the mixed antibiotics significantly inhibited the E2 degradation when the antibiotics concentration increased to 10.0 mg L', and the E2
degradation rate was only 48.2% in 7 days. Strain JX -2 performed well on E2 degradation in sewage when the antibiotics concentrations
were 10.0 gL, 100.0 pg-L™" and 1.0 mg-L™, and the degradation rates were higher than 80%.

Keywords : antibiotics; estradiol-degrading bacterium; degradation; minimum inhibitory concentration; sewage
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YR, PREE MR T Y 0] RS 52 4% [ BUR F 2
B RTE, Bl by 7 B N S A i A ) — g I EE
gl o AR S T K ARG 7 B SR M R
P E ORI KRR R R s R e
JE I NS RN W 10 2 4 5 A o R 2 e R TR
PR BRMERCR | NS EE E o B RS T 2 PR
TR R A T ), 3k S i T EL AT 05 1) M DB R e o
BRI Ay 25 BRI v R S it T — MRy
i

P h A KA S MERCR A . HR7E 1
HF oK Bt T K th I BRI BT AE R, BiAE R TS
JIRBL FREAT A AR AR RIO0 55 2 A e PR SR
PRI Z —. RBP4 R B A4 X8 T
A=W A SRBT AL, HPREE A AR A1, T H Fi 36
B REpiA R FEok A T LA EMSUER
MEMPAER . RERRIENHA R B ER TS
KA S B ST IR A R S ) A
HEAIRES , 7™ dH U A B AN RS A i A 254
20, PREE R B P A: 2 O IESE AT S I A
P A ) B R A RO R SR, IR S R
PSR

U MR PUA R AR B P o P2 2 AT R
R TR S AR A i DA™ A AR A AR, 2 T 5 e e f
PO PR MR (Rt B . SR, A DCHT A &Y
M) £ ) 5 i 5 2 Ak ME O 3R 19 SR 4 I IR AR 7D
Chun SFEPHRIE 4G - i A R & FRAK T - 30
A= ) 4 I SR T 1 2 T (Estradiol , £2 ) [r] i
il (Estrone , E1) 1% £k o A< PREI2H Fip HA T 16 21— bk E2
[ Rhodococcus sp. JX=2, 7 LI E2 19
R AR AT AR R A5 M 2 i 24 D) BB TAT A i
BI— R R,

ASCGE 12 Fhvi WA, BF5E T HiAE RN
PR IX=2 BEPEFARE SRR RE RS20, LUBI N F FH 2 RE T
F BRI PRTS Y PR BT ME R SR AR AR

| HREHE

L1 iX5asr 4

P . R S92 00 2 07 e 70 B 15 3 A4 3R Ak T
Rhodococcus sp. JX-2,

TR IR A 4 R TR VR AP T LB R B 3R Ak
71,30 °C . 150 rmin™" FEPKIEFF 15 h, 8000 r-min~' B
O 10 min, 145 F I, FJCHLER B 5 5L (MSM) =)t
B K YRGB, BRSO S5 min, {8125 W, EAEUE

Y1 WJE R MSM BTG B /K FRT R R T A, R 43
JEICRE TS B AR B 3 ODgo=1.

P4 R % R (Penicillin, P; G §4EE , 4l 98% )
VYR & (Tetracycline, TC; Eh R PUIF &K , 4l & 98% ), 41
EHE (Erythromycin,EM; A B 98% ), K K% 2% (Gen
tamycin, GM; fi IR IK KB 2, 46 98% ), 5% R 2= ( Strep
tomycin, SM; i PR 55 B K, 4li i 98% ), W X HH K
(Ampicillin, AMP; Z N5 8 R AEL 4% 98% ), A%
%&%(Chloramphenicol,c;?fﬁrg 9%%), FAREFZ( Kanamycin,
KM; #ifR R R &, 46 98% ), 25 K (Oxytetracy—
cline, OTC; 1R+ 3%, 4% 99% ) , & "N 75 %% (Car-
benicillin, CAR; RN 15 % % 4k, i/ 98% ) , & %¢
% (Chlortetracycline , CTC; $h PR 4 %5 & , 4l & 98% ),
ik iz iR g ( Sulfadiazine , SDZ; 4 98% )

PUAE R BRI 2185 3 RS 2R O Bk BE
5120 g ml 2B, HEAHUEEH 5120 pg-
mL™ KT, BT A R BRI ; 52 50 w45 TG T /K
TR BE D 1280 g mL™ B RCAS FH o

W (46 =98% ) H Sigma—Aldrich 23 A .
HILARPER AT 43 F 3 272.38 g-mol ™, 4li /K Hh % i
J¥ 5.4~13.3 mg- L™, 2 EE-7K 53 Bie 72 £ (1K, ) Hy 3.8~
4.0, 78 K& 3x10* kPal'l,

1.2 BEFEHAM

MH ¥ (g-L™): 4 A8 2.0, B2 /K f# & & M
17.5, ATAEPESERY 1.5,pH(7.3£0.1),

ToMLER KRG FRHE (g L) : (NH,),S0, 1.50 K,HPO, -
3H,0 1.91 . KH,PO, 0.50 .NaCl 0.50 ,MgS0,-7H,0 0.20,
MR ICRW I 2 mL, A48 pH i, HhMETRIHER
43 (g L") : CoCly»6H,0 0.1, MnCl,-4H,0 0.425,7nCl,
0.05,NiCl, -6H,0 0.01,CuSO0, +5H,0 0.015,Na,Mo00O, -
2H,0 0.01,Na,Se0,+2H,0 0.01,,

E2 R R 77 3 (MSM-E2 K5 3% %) 1000 mg - L™
(1) E2 NS L 0.22 wm JERERRTA, I—EEET
KW =S, NI SR, IMAKER
MSM 5 FREE (il B2 Ay 2k BE IR B S Bk B
L3 R &

1.3.1 B/MHEHRE

PR AE 2R A5 MR (Minimum inhibitory
concentration, MIC) : 3§ /ERANE FE AR 18~24 h J5fE
O] 55 3 N A0 T A K B B AR 2 e T, MR A 5%
I M PR R 52 38 3 A i Mp 23 (NCCLS ) 56 THU I 25 W il
RIS EAEARE, SR MH R R B I T bk
IX=2 1y de/ MR BE o O TR/ MR 12 SCHE T
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ZhEFE 1IN MH B 1.6 mL, 55 2~12 4500
1.0 mL, T2 1 & o ImAR B 1280 pg-mL™ (4T
2% 0.4 mL,IRATFI 1.0 mL 24565 2 45,45 2 RS
JEEC 1.0 mL F56 3 4 WHGE ST U R 25011 5,
FENE 11 PRI 1.0 mL 325, 4 128 R &2
Py AR R R & A BT AR R R AR IR R 256,
128 .64.32.16.8.4.2.1.0.5.0.25 wg-mL", K54
BRI IEE 0.5 22 [ HhAR v, FR7E R4 A
MEIEAFR B RS 1.0 mLe 26 1 256 11 45914
R4y ) 128 .64.32.16.8.4.2.1.0.5.0.25,
0.125 pg-mL™,
1.3.2 P 2R R A P i B R RE 5 )

FRARHIG IS B bR TX -2 A/ NI, %S
PUAERMWREE . 4 PSR RE : IRRIEDUER
CHREARFMIC), TR A KA Z M m ke B A R
(W EE = T MIC), I bRAE R SZ 2] 76 B2 55k 30
mg- L™ ) MSM-E2 35553 rft, 4351 in AR & B A%
WU BRI EDUE R . B 5% (R H) %
A ) 20 mL BEFRFE I E B, 30 °C 150 remin™
FEPREESR , [RIAT 5 B R0 B, A eSS 1.3.5.7 d B
B B2 3L PR B E2 VR, X 40 B A A
ol HoA K o R 15 BN T Al B A= 2 R X Y
(CK),
1.3.3 IREHUAERX AR A N Rk IX-2 FEfF E2
A

£ E2 &0 30 mg- L™ (1) MSM-E2 557 F
IMARAYUER R EDUE R hAE—Fid: K ik
JE R BN EOR R AR AR RV 4
B, 43314 10.0.100.0 wg-L™ #11.0.10.0 mg-L™.
it 5% (RBE) A H2 b & [7] 20 mL 15 3% 38 i A B
B, 30 °C 150 r-min™ FEIREEFR,  [R]AF 15 A5 i) Ao
BE A AITESS 1.3.5.7 d BUke e Ki e kv sk B8 E2
WL VO B2 B IR BN IS b Ak 2 iyt
HR(CK),
1.3.4 JREHAZ X5 KRR IX-2 BEfF B2 (5200

15 K BERR SR H R s s A 6 5 K HES 1
SRS HIAE TG K A E2 i 1 LG /K A IR 5% (&
R )BERN IX=2 B 50 mL, 55— 2135 KRR i P s
TINAERFR TG TR K B B2 RIS K R s iR
ik %, i —Fbrd Rk E 4514 10.0,100.0
weg+ L7 A1 1.0,10.0 mg+ L7, 30 °C 150 r-min™ $EPERE
£ 7 d JEMETE K B2 WA . Kk B ARG A:
EIXTIR(CK),

L4 #EFFMTKP B2 537G %
L4.1 BRI B2 SRl

E2 ¢ P 22 5K A S PR R U R LA ik,
[ 355 75 W HR I S AR e i i R, BB R R ¥ 30
min 53 0.22 pm Y8, A R RO €235 1 (High per—
formance liquid chromatography , HPLC )l i E2 ¥ &
HPLC (53 LC-20AT) % % S50 : Inertsil ODS-SP-
C18 JZAH A EHFE (150 mm x4.6 mm,5 wm), ¥ SN
ZEK=70:30(V/V), #ii# 1.00 mLemin™, 17 40 °C,
SEAMGIIEAS 280 nm, SFFERE20 WL o 38 2 AR [ it
SIS T s B2 B INR EISCR S 95.84% , FHXT R
WM 2= RSD 2 1.91%(n=5),
1.4.2 T5KH E2 W53t ik

FIF HPLC K75 /K i B2 25 2% PR AR 45
FIZEFREFLOSCHR 15 /KRR L2 5 mL-min™ Jisiiid
A3 S mL FHEEAT S mL B 2K & LR C18 [ AHAE
Btk (200 mg/6 mLL) o 5 mL LK RGEAEAF K 3 min
J&i 15 mL B EERIBE, Ve e 2l o /AR
TJa A HBE 2 mL %% , 2 0.22 pm JE i, HPLC -
PRI ES (Fluorescence detection, FLD )73 # ., % E
ZH0H < Inertsil ODS—SP—C18 2 AH {83 k¥ (150 mmx
4.6 mm,5 wm), KWL S5 HH 280 nm
1 310 nm, i SHHN BB 207K =20:30:50(V/V ), ik
0.8 mL-min™, At 40 °C, #FHEHE 20 pL, @ hdsmlf
RIS 57 E2 BIMARIEICR Ry 88.34%~93.85%,
RSD 4 1.97%~2.28%(n=5) , K tHFRA 0.186 pg- L,
1.5 RS

i B 2 b BRI SR A 3 R E A I (5
w22 R . SR SPSS 19.0 Gt ATk - 7E 95%
A EAR DX 0] R k4725 5 B & Mo o

2 b (o) = 2RI IS AURIIE o 00
K B2 4 vk BE4E T HPLC 4555 35 3 vh 2850 1
PR IX=2 F#fRIG A E2 SEPRTRIAYHERE s B2 WMk B 45
FH HPLC 7575 PG BRI 32 Fs B2 R .

AR I(%>:C%OC’><100%

A Co 1 CK 1 E2 FERA C AR NI A R e E2

2 HERES

2.1 B/NMERE(MIC)
kR IX=2 X5 EE ML EE N MIC R(E, Hh
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H 8 R AR YRR 0.125 pg-mL™ IR AR A
AR, LLR R WREAE 0.25 pg-mL7 (55 ) DL _E B TR Ak
ANFT AR IX-2 WP GRAEER | B 2 I G 1 I P i 2
PEARXT R s % T AP AE R T 25PN T 2
] PAPR JX=2 X5 12 FidiA F Ay MIC ILEE 1,

HR 4 e 25 R B AR B AR R (<MIC) : B 85
% 0.05 pg-mL?, PUIRE 0.5 pg-mL™!, ZLE K 0.05
pg ml™, POREER 0.125 pg-ml”, &R 0.25 pg-
mL, Z R ERE R 0.125 pg-mL!, HEE 2.0 pgemL?,
R 0.5 pg-ml™, 1R 4.0 pg-ml ™ RN HE
K05 pg-ml?!, £%F XK 0.5 ng-mL™, fZERE 2.0
g mL,

ERETAE R (GMIC) : HR K 0.25 pg-mL™, 4
K 40 pgoml ! 8K 0.5 pg-ml !, KRER 1.0
pg-mL! FEREER 2.0 pgemL 2 N EEER 1.0 pg-ml,
AR 160 ng-mL™, RIFFHR 4.0 pg-mL”, T HR
320 pg-ml™?, REHFER 40 pg-ml?, £HEZK 40
pg mL™ I ELE 16.0 wg-mL™,

22 MAERNE IX-2 £MEHFN

IR BEHTAE 22 (<MIC) XTI PR JX-2 F#fF E2 B4R
Pri s an il 1 B o B R SR T E K, CK AR
IIRCH B2 BT AR 3R ) TR AR 4 B S 15 o FEARVR A
RKMEAT, Br GM.TC KM # CTC 4h,7 d B B #k
IX=2 ARG CK 25 R B 3E . XU, K&k
TR BB AR AT TR RR 1 AR KA B, G
MR EE LA R (4 GMTC KM Fil CTC) X JX-2 1y
AR —E I E R B AR S

EVR EEBUAE R (SMIC) X PR IX-2 FEAf E2 B A=
Y UK 2, 5 CK AR, Sk B4 = W]
PR IX-2 A . (AR 2 HhrlE Y, R
INT W B = T MIC {E P AE 2, BbE IX-2 A K
WIFAIETE AN o BE R TR R T, Pk JX -2
1 4= ) 5 N 3.6~4.0 1gCFU - mL™' H6 K % 5.0~5.6
lgCFU-mL™" I KECHHIR .

2.3 FLAERIER JIX-2 M E2 FRN

R BB AE 28 (<MIC) XS bR X2 B E2 5%
WA 3 fr . Bi3% 7 d i, CK ZbFRAY B2 PR
ik 91.5% , RWALERA DU RAEAERI ST Rk IX-
2 RS I R 5 MR AR R oI AR B A R
J& B55% 1 d A3 d BHIRHR B A: R S B bR R E2
(IR AR S 2 B o 3 T BB R Ay DA MR I e B o 3]
FRHE XA WA B T AE N R, {2 7 d
PRI O AR 3 (I BE B A e, 3L E2 B AR AH
FbF 1d#13 d BB BT, 388 76%~89% . b A%
We#E GM .CAR . AMP F1 OTC YEFH T JX=2 %} E2 (1%
iR 5 CK LRFIEER,

VR EEPTAE 2 (SMIC) X A RE IX-2 B E2 5%
M WL 4.7 1.3.5.7 d PN, sk BE B AR =3 S BUR K
X E2 B R B E KT CK,7 d B} B2 (R R AL
M 209%~35% . WEFF BRI IE K, JX =2 X} 2 FffR
M1 d BRI 10%35 2 7 d I 209%~35% , B
PR IX=2 FEm M BT AE R TP A — A K AR
fERE T ABHTE T E 28] T —E i

MRYEE 3 FE 4 Mg R M8 TR A R

F 1 EKRIX-2 3 12 MERNRNMIERE

Table 1 The minimum inhibitory concentration for strain JX-2 tested with 12 kinds of antibiotics

Yok R /pg - mL!
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Figure 1 Effects antibiotics at low concentrations on the cell growth of strain JX-2
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Figure 2 Effects antibiotics at high concentrations on the cell growth of strain JX-2
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Figure 3 Effects of antibiotics at low concentrations on E2 degradation by strain JX-2
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Figure 4 Effects of antibiotics at high concentrations on E2 degradation by strain JX-2
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XTTR AR JX-2 BEfR B2 f9iil 2 (3R 2), Bl & REfR AT
i) SE A PRV B H A % IX -2 [ K2 /9 30 i 45
1055, HAAH % 1 d B 31.109%~60.13% T [ 2 7
d B 3.37%~16.96% . 4¥R5EHIAE R AT MIC
B, BRBR JX-2 XF E2 I BEMRAE FH A A Z 52 ),
H7 d BERRAT I 76%LL E 361K 17%LLT o 1
W B A 0 IX =2 [ AR B2 A 3046 18 FH sk 55 A4S BH
L, HAM R E 1 d Y 82.25%~93.88% &R 7 d
Y 63.55%~76.37% . ¥4 Z W = F MIC
{ER, B PR IX-2 Xt E2 (YRR RE 1 %2 51— R Y
. ARERWREPUERERT, Wk IX-2 X E2
BEA 20%~35% R, BE5G K 2 mkEdiA:
TR TX-2 FEfi B2 AR Y 52, vl 150 B L i B
PR IX=2 AR AR, X H R S hid Rk
T MIC B, 765 s 1R P X SZ B i A A T
il I AR T8 R IEZ I ; R PR R E K
TEETH/NAFWE (Minimum bactericidal concen—
tration, MBC)Ff, A BERIE 99.9%VA )71 .

2.4 BEPERAIETRF TR IX-2 FEfF £2 B2
HE— 5T T 12 R R IR A 1R 2% T8 BE
IX=2 Ff B2 B2 (] 5) o M& P R E R 100,
100.0 pg- L™ 1 1.0 mg- L™ B, TG94 X H# R IX-
2 WIREfRI TR, 7 d B E2 BRI IR 2] 90% 1A
b, 5 CK AbBRAREAR 30 13 25 5 5 (0 S P A Rk
K] 10.0 mg- L7 B, IRGHAERBRANG T JX-2
X E2 BREAR, 7 d I E2 AR 48.2% o IS TAIER EE
F, WE IR RER 4 DR R T Wk E2
IR R I X VIR TR AU AE R 58
SR ERE IX-2 BIE
2.5 BAEMEZRITKPEE IX-2 EE E2 12N
15 KRR S BT A R IR A A 5 A B 0 o
AH AR #RRY, HARE & T CK AR AT B8, Rk AT 2
W5 KR EA BT ER SR B 68 7 d BEAFEHR R
IREPUAEZ 5K PR IX-2 B E2 g,
HPLC-FLD 155 K # fh b B2 -39 1% 58 78.26
ng- L7, TEARRVEESUAERIEN T, RIS R

%2 REREFASHE IX-2 R F2 B & =

Table 2 Inhibition rate of antibiotics at different concentrations on E2 degradation by strain JX-2

NP X 2%/ %
PrERWEE  afald
SDZ SM EM GM TC CAR C KM AMP CTC or1C P
vk 1 5241 5189 5081 4683  31.10 3734 4183  40.63  60.13  37.98 3573 4522
3 39.87 2874 3849 3113 3719  30.11 3835 4345 3324 3661 3655  51.09
5 2338 2628 2500 2211 2660 2470  28.16  33.51 1262 2740  31.63 2956
7 1245 1435 1654 6.25 15.58 3.37 1560  15.72 7.02 1552 1006  16.96
e 1 8225 8662 8506 8378  84.16 8426 8478  91.08 8573  83.07 8423  93.88
3 90.08 8646  89.89 9183 8669 8876 9027  90.95 9226  89.94  87.64  87.38
5 8607 7847 7769 8226 7979 8321 8150  77.85 7785 8299 7627  79.05
7 69.23 7471 6355 7555 6850 7611 7263 7544 7637 6643 7293  71.83
100 [k a 100 Flex
0FE10.0 pg- L' a a 90} - )
80 F100.0 pee L FTRED b 80} E10.0 pg-1.
(=T HE i E2100.0 pg- L
o 70T@1.0me 1" . 70t
N [#41.0 mg-L S | E1.0mg-L"
-k\i{- 60 FE£110.0 mg- L™ - =1 ‘Q‘ 60} .6 .0 mg }
& 50} Eﬁ =21 £ s E110.0 mg-L
~ 4oF = o 4o0f
o300t =H Moot
| c + |
20f A1 =i 20 b 2
10+ gﬁ"“: i 10} 7 b
OE""" | - _-mﬁ:i 0.\, $2.4
3d 7d Hff IX-2 AEFH IX-2
s ] s . . N
AHTRLING FbE R P BN R JX -2 B 454k 24 ] 2
RN 508 7 LA R B 45 b P25 5K 38 (P>0.05 ) R PS0.05)

5 REMAERNAIEF R TEK JX-2 M £2 IR0
Figure 5 Effect of mixed antibiotics on E2 degradation in aqueous

solution by strain JX-2

6 RETERN TP E IX-2 M E2 BRI
Figure 6 Effect of mixed antibiotics on E2 degradation in

sewage by strain JX-2
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IX=2, HE2 SRIE N, (ARG 6.2%~
19.1% . M IX-2 J5, HSPiEREE N 100,
100.0 pg- L™ F1 1.0 mg- L' B, kK IX=2 %5k
E2 BAT RAFIIREMRRICR , FEff R I38 80% U 1, 5
CK PR o 22 5, mm AR IX-2 4b 3
PR . TS PIA RSy 10.0 mg- L7 I, FEHE
JX=2 %t E2 R A Rms A T B, o 68.9% , (A A7 B &2
T ANERNX =2 REFR R

3 g

R P I A T v 20 i A R A S B = Al B R
AT AT B (H RS F AR SR AR S MR
SEAF  ULE R BSOS i 24 PR T e A S8R ) — 1%
G PSENTTISEIPSERIRe® W01 Caianl coid s €Al
BB SR IE IR AR D S AR AR B A RSBk — A IR
gk BV A SCAS SRR BRI SEBR BEKF T AR
OO B JX-2 IO R B 38 R0, Ak JX-2
FEPUAE AR M ARE A 42 R 3 A A A o 33X DA 1o FH T
B IX=2 I AR AR 2R KU | IF R AR BR PR
E2 [ S2Bri AR AL T BERRAR T .

AN T BT A RS, T AR B A AR g2 2
— I o (HBEE BRI A E S , AR AR Wi AR
fifp ZSHRAT TSN, 318 B B 7 R v B BT A 380 TR Y
TR FAAEDRES , AT RER N BT A R AE A IR o
s F AR AR , (EHCRE A AL S R e R Bt A R 1Y
PP IR EE SRR AN R A Fr2e 5. RIFATIRSE (A
PO I1e S R Y BT A 2R 2 5 T /KO F K™, DUBR 326
PUER DS, T PiE R v L1 RS 205K
PR 3R A L B SR A KA R 2 B AR MR AR (g RS
IR R, BEAE A R B B AR, 2 Mok 2
A—ERREERES . JiFR 7 d I AR BRI R
XFER R JX=2 B4 R BE AT T 1.3.5 d [ FEREAIR
XSGR A SRR R L RRR X2 xR
FRIM0 " — R Y E A G

PUA R BE T R T R X2 FE A5 i 9
RS PERE , O T4 A SR AEFRIEE P A S Bk B2 5 0
I MIC fEI RN FR o AR BT IIPLA RUE R
S T IR PR R AL bR T, Rl B Tk
FELEAE XA M ISRV T BRI 0K A A i
RIGTA: RAPREE & i, 48 BRI NI Be (R4 22 ) FiR
PR TSR E, Fm gk 1.34 pg L7
Zhang SEPWITSE R B, FEPUA 375 Y™ B A BR YT 5
Hh R B e e EOPTAE B R BTSSP AR, 16 ) 3384 ng- 17,

A SR R 22 Rl B A A AN R R B A
JE R BEAS ] KA BR B MR R ng - L 03] pg - L
s L IEFRBEUE — BN g kg™ G FEMEATTHAY LI
AR E] mg kg™ P PrARFISE B X%
R MR A BT AE AR . —ORUL, 2R
B b 5 B A 2R BE/INT AR X2 XS bR
R MIC i, PG b, R i A S 52 2
BRE IX=2 % B2 (RIS

WA B2 BA TG 15 KA R B IR 5, RS i — &
WHEEMIRGPUAER, BB ARFM NIRRT, 15
INAN R BEBTAE 20T B2 B T B MR RE (52 ), 3
FE A SCHR AP IR DLARGE o Xuan ZE9ERE T 72Ky 0D
B RUEY HEES SREE B2, IR T A RTE
WA HE A X B2 [ ) 1241052, ke BRAE R By
40 pmol - kg™ YT — FH A M RE SLAF T, B2 FRAf R
HWHON 0.750 d7 TREF 0.492 d7' AHFFT 45 R %K,
PUAE Z X IREE B2 B A TR 1 B A0 1 = A T B B
FIHIVE L, TR RE IX=2 7R IR &P A Z 0k i & b
10.0 mg- L™ {975 K sPxd B2 AORE R A4 68.9%, F
A R ppThUE RE AR AEIR AU R G KR
PRRRRRRR B2 Isgmn 25 b, AR TR IR JX-2 1) E2
REfRR N 6.2%~19.1% , X J2&= R A8 £2 1] [ 2R [
i al  HE IR A AR R AR AR AN R ISR R, BREE v
(1 B2 AT LEAE YA A IV E R N i AE o B, JLAEIR K
DU 2 52 B3 5~10 P, £E 20 CRf 7k Fh2f 3
WIRTIR 9 AP, FETIN TORFEIR BE bt R a , & T
AR NIE R, AR IX-2 Bi5KH B2 B
Fiff BT B o X T BB PR BT AE M T skt
EWED I REARIE T BEAR T B2 BRARR . MM T
REAF TR JX =2, B A F AR50k B 100~1000 £ 1)
RAPUAER, TR IX-2 5 HA R IR BE , A
RITHEIRE] 80% LA I X ULHEERE IX-2 7ERSE 1Y
EE AR5 2 RIS AP E R i, AR E
e T3 E & AR B B2 /2B, BAA N

4 it

CLBERR IX-2 X 75 55 R L8 R A MIC ARAIT, Xt
SRR | L FORIR e W I A R 2 AR A v,
Bt A R B 2P T Z 1]

(2R BEHT A= 2 (<MIC) XS B Bk IX -2 Ay A=K Fl
2R g P RE R M) AN DA 5 TR g YR BT 2R 3R (SMIC) I 2
AW R R A I RN B2 RREMRIERE . FEERE
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BTN Ry 35 EE 8

FEI I A4S, IR BE P AE R R AR JX-2 [ E2 1Y
PR S

(3) MEPARIEE R 10.0,.100.0 pg- L F1 1.0
mg- L7 B IR AP X RIAR JX-2 Eﬁﬁ“ﬁ’i#ﬂa@ﬂrﬂ
T 240 U EE R A% 10.0 mg- L7 B, 1RSI
KA T ERR IX-2 XF E2 (F%A#,7 d B E2 Ii%ﬁ’qiz
1 h 48.2%.

(4) M&HAEZWE R 10.0.100.0 pg- L™ 1 1.0
mg- LB, BRR IX=2 X157k R B2 HAT R0 [ A
BOR (FEFR%>80% ) o TS HTA R R 10.0 mg- L
B, BRIAR IX-2 X B2 R TR 68.9% ).
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