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Studies on the pollution levels of antibiotic resistance
genes in Jiulong River estuary and wastewater
treatment plants in Xiamen
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(1. College of Earth and Environment, Anhui University of Science and Technology,
Huainan, Anhui 232001, China)
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Chinese Academy of Sciences, Xiamen, Fujian 361021, China)
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Abstract: [Objective] Recently, as the prevalence of multiple antibiotic resistant bacteria in
environments are induced by the extensive use of antibiotics by human, a better understanding
of the distribution, transport and dissemination of antibiotic resistance genes (ARGS) in envi-
ronments is warranted. The objective of this study was to determine the pollution levels of an-
tibiotic resistance genes in Jiulong River estuary and wastewater treatment plants (WWTPs) in
Xiamen. [Methods] Polymerase chain reaction (PCR) assays were employed to identify the
distribution patterns of four sulfonamide, thirteen tetracycline ARGs and two integron genes in
water, sediments of Jiulong River estuary and five activated sludges in WWTPs of Xiamen.
Clone libraries of the tet(W) gene were also generated from three sediments of Jiulong River
estuary and five WWTPs in Xiamen. [Results] The all ARGs has been dectected except tet(O)
and tet(S). The results demonstrated that the frequency of detection (FOD) of ARGs and inte-
gron genes in environmental samples with the highest FOD in activated sludges (0.86), mod-
erate FOD in sediments (0.57) and the lowest FOD in water (0.24). Furthermore, the FODs of
sul(l), int(1), tet(A), tet(C), tet(E), tet(M) and tet(W) were higher in freshwater and brackish
water than those in seawater, suggesting that ARGs may be transported from the upstream of
Jiulong River. [Conclusion] Principle component analysis also supported the suggestions that
WWTPs contained the highest ARGs, and ARGs are enriched in sediments but unstable in wa-
ter. In addition, the results of tet(W) libraries indicated that WWTPs may be a point source of
ARGs into Jiulong River estuary and Xiamen sea.

Keywords: Antibiotic resistance genes, PCR, Jiulong River estuary, Xiamen, Wastewater treatment
plants
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Sh, TERBFREA R, Y2 LIRS Y
FIE X BEHEM D HE S, 2 A ok kb At
FLR, BPTER A2 10%6 & & FH,
# L 90% T A R A IR & W sl S r=4)
PEAFREE L,

YA R A B E P k2= 20
HYs, WA RS RIME Y T A b AE R YU
(Antibiotic resistance genes, ARGs), 2006 4,
Pruden 2507 p BEHR ¥ ARG 1N — 28T A FR
Bivs e, T ARGs 7ERE Fh a5 A MEsR B |
iE#%, JF AT 38 i 5 P OK V- 5% 7% 7 TR R R) 4% 4
HO R B A ST B G 3 ehi A Rk
IR e W IR A P ARG 75 ek -3
B WS YL, R PR R G B S R R 2
—o FEAMEF T X E) ARGS 15 R AR e
T ZWgE, i, Storteboom 45 ROMEL i xif
ARGs [ 5E M PCR /MBI T X 4 ARGs $54E 15 4
SRS I, LaPara 252 Duluth-Superior
WK TR IUERERZE ARGs IS+
int(1) 2K A9 e JE A A R B, T K AL B R it 2 1
IR ARGS (1 250, FEFRE, XF
WEN i ARGs IBIFFEA WIFIEE A, XK A5
A5 KA BRI ARGs 5 YL 1 A 0 iR 458
W 7L O MR TV G T e | e S
ARGs Mo iAT TR A, AT
FEXTF RIS Fir Z N AL F I i5 Y s R B
A LAGHE A B ARGs BIFFT M, B4 &R
Al RESE S SIS ARGs F=A: LN &K,
SRARFEE I [ P41 15 AN TG KARER) PR
25 ARGs TN, s, oA T H A
WEK ARGs s ZrErE, [T, skifpraEte
WS T VLI AR LIS 5K . DR Kb 28
Behitirh int(1). tet(A)FN tet(C)IL K 140 Aii o,

U TSR AR AR 5 — K], 4K 258 km, it
BRIEAY 1.4x10%° m?, JEder . EEMIRIE T 35

R . F T3 O AR = F2 50 1 &,
JURITHHTE RIS YO ™ 8, SR H R AR A
WF9E R TEZIX %) ARGs 15 Y1 . RIHASHFZE
PEICLIETLIAT 1 R Ji 11T ¥ 7K Ak 3 i A Sl F
X4, Wit EN: PCR FIEERIG T 4 Pk |
13 FPPUERE 2 ARGS LUK 2 Ftk &1 3 H (1) s
SR, TESLELRE LTS AT, IR
2 tet(W)FEIE Y S b SCREEA TN P oA o AT R
JEEERY LB TT IR B ARGs & H FIE 75 JL Sk IR Y
TP AL TR

1 MRS

11 #HmRESLE

UV TR R A T 2010 4F 4 H: KAEH
Niskin SR/K #5R4E, £ 250-500 mL 7KFE 0.22 pm
RERFRBRIENE (Millipore A F])iduE, & HEMAEY;
DU TG AR e d R4, B T 50 mL JC7E &
O HSRET 15 NRIZKIREE A 6 ANMTTER
PIkEdh o JEIT 5 N5 KAL ) IG5 e RE il R4
T20104F 2 H: {5 IeRE R LS THCE T 50 mL
T B o AR Al 8] 58 55 2 I SR O
F7(—40 °C)o &l 1 R 1 REEALA RPN E
T 1R T IIURITRIE S RZKELE
1.2 IEEFELH DNA 2

2y 0.5 g UUEW BOIE P T5 e AR A DL &
250-500 mL 7K HE B A UE N TER5 3L A 41 DNA
FLHL, DNA J1] FastDNA spin kit for soil x5 &
(MP Biomedicals A R)#EHL, #AEL RS ™ i
UiHI45. DNA $RIRSEMUEH 50 pL JCRIKIEf#,
FHRIR A (-40 °C). DNA F B K/
0.8% B fE ML e L Pk Al Nanodrop fll A% iR 2
543X (Thermo Fisher 23 ))& . Quant-iT™
dsDNA BR Assay Kit {7 & (Molecular Probes 7+
Al) R EAT DNA BOKS &, bR il >R H
Molecular Probes /A Fl$AEA CLIHEE Y ADNAM,
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Fig. 1 Sample locations along jiulong river and wastewater treatment plants in xiamen
T o0 R T/KEE, A i[RI RAE T/KRERIGTRRY); w2 N T T 5 /K AL .

Note: o: Water samples collected from these locations; A: Water and sediment samples collected from these locations; m: The loca-

tions of wastewater treatment plants in Xiamen.

R1 ARIRESREBEKEE

Table 1 The salinity of sample

KA
Sample A3 A4 A5 A6 A7 A8
location

A8-1

A9 W JYO Jyl Jy2 J¥y3 KM3 KM4

oY
Salt con- 02 02 05 28 113 19.1

centration

20.7

239 261 274 278 278 278 297 304

1.3 ARGs #&]

DIREU PR LN 4] DNA AR (10 135 H
B, UL pL MBI, A4 T4 1 mg BLEWI(S
Je)ak%y 0.5-1 mLOKAE), HI 4 Ffiffie2 | 13 Fid
IFEH ARGs Je 2 e & LR R 555 | (R 1A
Fh2E K5 WP HIanEE 2 FiR), PCR ¥ 3ékE S
RUAA N LR . PCR W AP U0 R : 94 °C 5 min;
94 °C 30's, iR K(REEEIANF 2) 455,72 °C 45 s,
I 40 4MEFR; 72 °C 7 min, PCR =¥ 2%35iE
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PR L PRAGIN, (] SYBR® Green | 4,
1.4 tet(W)5e fE X ERIMIE &N FF

LI Ads, A6s 1 JY 1s LMW AN 5 G PETS U8
B E DNA MEHR, H tet(W)K H B F519
tet(W)-FW/tet(W)-1194RV, PCR " HikE 5 v ()
tet(W)3E K, PCR W FF U : 94 °C 5 min;
94°C30s, 60 °C 455, 72 °C 1.5 min, 330 PMEHE;
72 °C 7 min, PCR F=# H i lifk i35 & (Promega
oyal)alifk, 4ifbfE i PCR =4 H] pMD18-T i)
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*2 AFRHPAEZIR PCR3|Y
Table 2 Details of PCR primers used in this study

D VR o ‘
arge Sequence of primers nnea mgo € length 0 Reference
ARGs temperature (°C) products (bp)
sul(1)-FW CACCGGAAACATCGCTGCA
U gui@)-Rv AAGTTCCGCCGCAAGGCT e L [14]
sul(2)-FW CTCCGATGGAGGCCGGTAT
sul(2) 60 190 [14]
sul(2)-RV GGGAATGCCATCTGCCTTGA
sul(3)-FW CCCATACCCGGATCAAGAATAA
sul(3) 57 143 [14]
sul(3)-RV CAGCGAATTGGTGCAGCTACTA
sul(A)-FW GCACTCCAGCAGGCTCGTAA
sul(A) 58 198 [14]
sul(A)-RV CTCTGCCACCTGACTTTTCCA
_ int(1)-FW GGCTTCGTGATGCCTGCTT
int(1) ) 57 146 [14]
int(1)-RV CATTCCTGGCCGTGGTTCT
_ int(2)-FW GTTATTTTATTGCTGGGATTAGGC
int(2) ) 56 164 [14]
int(2)-RV TTTTACGCTGCTGTATAGGTGC
tet(A) tet(A)-FW GCTACATCCTGCTTGCCTTC 61 210 (18]
tet(A)-RV CATAGATCGCCGTGAAGAGG
tet(B) tet(B)-FW TACGTGAATTTATTGCTTCGG 61 206 (18]
tet(B)-RV ATACAGCATCCAAAGCGCAC
tet(C)-FW GCGGGATATCGTCCATTCCG
tet(C)? 68 207 [19]
tet(C)-RV GCGTAGAGGATCCACAGGACG
a tet(E)-FW GTTATTACGGGAGTTTGTTGG
©E)" i)V AATACAACACCCACACTACGC il e [18]
. tet(H)-FW CAGTGAAAATTCACTGGCAAC
tet(H) 61 186 [19]
tet(H)-RV ATCCAAATGTGGGTTGAGAAT
. tet(L)-FW TCGTTAGCGTGCTGTCATTC
tet(L) 55 267 [18]
tet(L)-RV GTATCCCACCAATGTAGCCG
X tet(M)-FW ACAGAAAGCTTATTATATAAC
tet(M) 55 171 [18]
tet(M)-RV TGGCGTGTCTATGATGTTCAC
b tet(S)-FW CATAGACAAGCCGTTGACC
tet(S) 65 667 [20]
tet(S)-RV ATGTTTTTGGAACTCCAGAG
. tet(O)-FW ACGGARAGTTTATTGTATACC
tet(O) 60 171 [18]
tet(0)-RV TGGCGTATCTATAATGTTGAC
. tet(B/P)-FW AAAACTTATTATATTATAGTG
tet(B/P) 46 169 [18]
tet(B/P)-RV TGGAGTATCAATAATATTCAC
b tet(Q)-FW AGAATCTGCTGTTTGCCAGTG
tet(Q) 55 169 [18]
tet(Q)-RV CGGAGTGTCAATGATATTGCA
X tet(T)-FW AAGGTTTATTATATAAAAGTG
tet(T) 46 169 [18]
tet(T)-RV ACGTGTATCTATGATATTTAC
tet(W)-FW GAGAGCCTGCATATGCCAGC 64 168 (18]
tet(W)° tet(W)-RV GGGCGTATCCACACTGTTAAC
tet(W)-1194RV  CGACAGCAAAGCGGAAACA 60 1152 [21]

TE: SIS, O RE A R S

Note: % Gene coding for efflux pump; ®: Gene coding for ribosomal protection protein.

http://journals.im.ac.cn/wswxtbcn
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& (TaKaRa A w) AT RN, IR =
DH50 /EZ S (CRARA T, SRIGIRTESHE
NHRRM LB AR b, T 37 °C #rElESE 16 h,
BEHLPIE I rokE, ERraifbsEss. H M13 514
X HEAT BH M e R 0, AR S REALPRE 40
A BRI SE RS TN, DU fr b S A AR A
PHEE B A BR 2 7 58 B o
1.5 SHitoath

AFFREE ARGs B4 32 o J7 ikt
159307 tet(W) s fESCE 751, 1z I MOTHUR 4K
34T ERAE 5325 8T (Operational taxonomic unit,
OTU)XII43™, OTU M4 A PAST V1.92 4
L) Bray-Curtis HIE ST TR IS5 HT

2 R
2.1 T [E3REE ARGs B9

P 2 R T JURITRIZKEE . Vi L K E
I 15K ER) 16 M e 4 e | 10 FPPUes
25 ARGs LUK 2 Fhig &5 1 5L Y PCR i ih 4
MK L, ARGs KA R H R A TG TS
Jerb i, FHR RN 0.86, HK MU
B, HAS N RZ 057, KIZKIET ARGs I
BATHM AR A K(0.24), Hh tet(O) . tet(S)
FEPTAFES T ARA R, tet(BP)H BT
Y1 IYL RS, FTRAX 3 RSN . ERH Y
B, AR int(L)R 2 (0.77);
UM sul(/(2)FE K, I3 4G H R 1
0.69. 7EVUFRZE ARGs H7, tet(C) il tet(W)KE: H R ix
5, "3k 0.65; T tet(E) . tet(A)AFl tet(M)AY B4 H
KA, YRR gt 0.5,

EWEMEERT, 4 ARGs M Bk &1 3L R A #S:
R i, A 69%RYFEA (11 ) AR %k
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F] 100%, FEUCERIFESL T, int(2). tet(B). tet(Q)
I tet(T)ixX 4 FhEERBCA R, 1 sul(1)/(2)/(3).
tet(C). tet(E)FI int(1)Ayka i # R 100%. 7F L
TTRZKET, int(2). tet(B). tet(Q)F tet(T)[HIAE
B, MHAL ARGs M4 THL R 1k R
PR F U S TS Ve (B 2). sak, HREERE
W RJZIKIRR 73 IR OK | IRER K AR LA & 0,
sul(l). int(1). tet(A). tet(C). tet(E). tet(M)LA ;%
tet(W) 7E IR K RNk /K i i R ) 2 2 v Tl K
Hirr tet(A) R tet(M) A H 2 il 2 6 B 14 i
W/

S T RIEE HE PCRAEIMZS R T 5EdE, 38411
KR TUCE 3R 7B (1) 5 NCBI £l
JEXT L FRATT TR A ZE R 5 107515 (2) 5556
AR ARSI ABAPERXTRR; (3) &% AR
A IR SO, FEFLIEER 5-10 ANBHYE TERE I .
Xf NCBI AR FE Y BLAST R K, A Szhds]
Y EA WG )L — Pk St 2 b oK b S B
FIELG; I HARS ARG J3751 5 NCBI Bdi 4 Al
NI ARGs B35 [FJEPERA 99%LL 3 3,
% tet(T)-JL 7415 Streptococcus pyogenes A498
1 tet(T) 2 A [A]: 96%0] .

2.2 ARGs 2fHIER TR

Kl 3 WoR T ARGS 431 F o i 4 L
FTFRMEIN ARGs S A FIEHMARA, A
T NTIE MR, T TR U TR Y
ARGs 15 /K- 2 5 T LR ITRIZ KRS
F R 1 (Axis 1) DRSS U L DU 5 R
SRR AT, Hfi kel 53.8%. 1M AL
534 2 (Axis 2) nf X AMiE TS e S TR, HAR R
o 13.4%, Il ARG 43 A i B ik 230l 3k
67.2%.
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2 ARSI AKX, SHERHFIE)SKECEIZE ARGs B HZE
Fig. 2 The frequency of detection of ARGs in water, sediments obtained from jiulong river
estuary and wastewater treatment plants in xiamen

R 3 ALTAOAFRMFNE 57K IEIEHE R ARG [F5I8) BLAST S4i4:

Table 3 BLAST analysis of ARG sequences from sediments in jiulong river estuary and WWTPs in xiamen

[Pt sk T NCBI Bl R i kS o oty
Representatives of clone The most closed species or clone in GenBank sion number %)
int(1)-JL Uncultured bacterium clone BF7TD5HS298MRG292 FJ820128 100
int(2)-JL Shigella sp. Sh_2011j plasmid JF313473 99
sul(1)-JL Providencia stuartii strain PsB/3 plasmid JN193567 100
sul(2)-JL Escherichia coli strain S1.2.T2R plasmid pCERC1 JN012467 100
sul(3)-JL Escherichia coli plasmid pRYC301 HQ875012 100
tet(A)-JL Escherichia coli strain CW4 plasmid pcw4-EH JF745030 100

Salmonella enterica subsp. enterica serovar Typhimurium

tet(B)-JL plasmid pSRC27 HQ840942 99
tet(C)-JL Escherichia coli strain 423 EU751610 100
tet(E)-JL Aeromonas salmonicida subsp. salmonicida A449 plasmid 4 CP000645 100
tet(H)-JL Pasteurella multocida strain 706/8p FR872823 99
tet(M)-JL Uncultured bacterium clone 159 HE580621 100
tet(Q)-JL Prevotella nigrescens strain PDRC22B HM561908 100
tet(T)-JL Streptococcus pyogenes A498 L42544 96
tet(W)-JL Clostridium difficile strain CI7 FR838949 100

http://journals.im.ac.cn/wswxtbcn
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2.3 tet(W)eFEXXERHT

R T R T K AL BRI i HE RO LT
WO JE T R ARGs ZnAi (AT eSS IR, E—2
FIEE 5 AMETETS TR (WWTP-X1 & X5) K 3 TR
YIRE A (Ads . ABs FT JY 1s) tet(W)Jk A it 72 b S0 g,
BEHLEPRIE FRPE SEpE Y 5, L3158 T 252 44
BOF B . HE 1% W JF 51 4y 5 (DNA 7K F),
MOTHUR #fF45 252 55751434 18 A~FE N7,
K B Fh 5L I BL A 5 B A NCBIL ™l
BLASTN 25 5 GenBank $¥i & i B A 1551 1k
FFEEX oA, HeXFah AR 4 FioR.

MF 4 nTLIEH, JURTLI I RUE T 157K 4R

PR tet(W)JFHN 5 A KSES i . kg .
F AL 7 25301 8 BRIER(COL D 4 BROZEBURNT)
#5401 tet(W) BE A BE A R, AH L PR GR
97%-100%; M5 ZAHIAY PR EE e T tet(W))F
UEZ 3/ SREFIINIEENEIE /PRI R7REE - 11
TRAR) BN TIREE (15 18) (3R 4).

FT OTU RIS, X 8 MM AT 43
g 3 (K 4): WWTP-X2 . X4 Fll X5 B H—5%, &
MIZ BN AEEARRIYE A 85.4%2+1.27%; JLIBITIT
YRS S WWTP-X1 MRS, 48
82.7%+1.41%; 1 WWTP-X2 J& Ads 4NE/> 32,
5 FAWRE AR RIPEIS T 81%.

x
1.6
12 7 x
tet (T) x
. 087 tet(Q
+ 17/ tet (L)
S a7 A 04 1// (et (B)
< ~_sul (3)sul (A)
o r T T T D T T T T T
= = = = — 1(1
S 2 1.6 1.2 0.8 0.4_0.4 | su <te% (A)0'8 1.2 1.6
3 tet (E)tet (W) ¥ .
z 48] &) Q) % WWTPs
&y - o +y v : Sediment
: N
16 1 : Salt water
O : Brackish water
-2.0 -

: Free water

Axis 1 (53.8%)

3 ARGs#HEERD S

Fig. 3 Principal components analysis based on the frequency of detection of ARGs

x4 AKTADREYFE TS KOEIZEHES tet (W)FEHIE BLAST 947

Table 4 BLAST analysis of tet (W) sequences obtained from sediments in
jiulong river estuary and WWTPs in xiamen

RN ST NCBI Hudli 72 v fe B i i e b ke JF315 SRR —

Representatives of The most closed species and clone in GenBank acces- Source environment Identity
clone GenBank sion number (%)
WWTP-4-16 Clostridium sp. SY8519 AP012212 Human intestine 99
Clone WW3as-22 GU117043 Activated sludge 99
WWTP-2-39 Clostridium sp. SY8519 AP012212 Human intestine 99
Clone WW3as-22 GU117043 Activated sludge 99

(558)

http://journals.im.ac.cn/wswxtbcn
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(8% 4)

WWTP-2-21 ;ﬁgggi‘c"'us TN SRR PIEENIE  oprpryre Human gastrointestinal tract 100
Clone TE2 JN086172 Human fecal matter 100

WWTP-2-9 Iﬁﬁgggicillus LI L CP002845 Human gastrointestinal tract 99
Clone TE2 JN086172 Human fecal matter 99

JY1s-7 Streptococcus suis strain 454457 FN396365 Host spleen 99
Clone 1G3-WW3as-2 GU117020 Activated sludge 99

ABs-37 Clostridium sp. SY8519 AP012212 Human intestine 99
Clone WS-CL-3 DQ309685 Swine farm manure/soil 99

Ads-15 Clostridiales sp. SM4/1 FP929060 Human feces 98
Clone BF1w-25 GU116874 Beef feedlot lagoon water 99

WWTP-5-13 Lawsonia intracellularis PHE/MN1-00°  AM180252 Sus scrofa 99
Clone BF1s-21 GU116782 Beef feedlot lagoon water 100

JY1s-13 Rothia sp. T40-1° EF177463 Human oral cavity 99
Clone WS-CL-5 DQ309687 Swine farm manure/soil 99

WWTP-1-26 pfidobacterlum  thermophilum  strain — g)434753 Pig feces 99
Clone WS-CL-9 DQ309689 Swine farm manure/soil 99

WWTP-1-22 Rothia sp. T40-1° EF177463 Human oral cavity 99
Clone LODw-19 GU116918 Organic dairy lagoon water 99

WWTP-5-29 Roseburia hominis A2-183 CP003040 Human feces 99
Clone WW3as-52 GU117055 Activated sludge 99

WWTP-1-5 Clostridiales sp. SM4/1 FP929060 Human feces 99
Clone SCDw-07 GU116937 \fv‘;{‘e"re””‘)”a' CEITY7 B 99

WWTP-5-38 Lawsonia intracellularis PHE/MN1-00°  AM180252 Sus scrofa 99
Clone BF1s-21 GU116782 Beef feedlot lagoon water 99

WWTP-3-22 ;Egggicillus S SRR [ CP002845 Human gastrointestinal tract 99
Clone TE2 JNO086172 Human fecal matter 99

WWTP-3-32 Rothia sp. T40-1° EF177463 Human oral cavity 98
Clone IG7-BF1w-2 GU117029 Beef feedlot lagoon water 98

Ads-24 Clostridiales sp. SM4/1 FP929060 Human feces 97
Clone BF1w-25 GU116874 Beef feedlot lagoon water 97

WWTP-4-26 Rothia sp. T40-1° EF177463 Human oral cavity 98
Clone BF1s-15 GU116779 Beef feedlot lagoon water 99

FRiE: ® BUR .
Note: * Pathogenic bacteria.

http://journals.im.ac.cn/wswxtbcn
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Fig. 4 Cluster analysis of tet(W) gene sequences retrieved from the sediments of jiulong
river estuary and wastewater treatment plants in Xiamen
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FEEE SR JFH F 2 PCR, &t PCR #
FEPRIE R85 o AR HORITAS ARGS 7E H AR 5K
ANTHEFRAMSEER, B To Ay
ARAT LUSgENT PR AN AT 85 32 A A= 1, R bR
TR TR RS ARGs 1 E R T,

U VTR A PN AR T ) L A 5 — K]
Tito T IR R & & LUK 3850 S 80K TS
Yela) B ok 0 AP, it AR KRR A B
i, T TR TR il E A5 20 458 12
TP R R, Ui Rk
FRefr e ZMyid R, ORI EEZE P RiFIX
W, SR, BIHETC IR, X iiA Rl
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PEPCR. FEBESCHE | FPAINE LA SBT3 M S T
BOE AR T L T D AR R DU B ARGs
WA g, a6 T TS /KA B AR SR T
TILRITI 1T ARGs HY AT fiET5 445

FEPE PCR 4553380, il ARGs JLHIE
sul(L)A1 sul(2)J& JLBTT KRR . DURRYILL K JE T 175
KA R it A L B A e = ) ARG JE ], XA
SRS 2Z AT IRIE —B . 2R,
Feds ARGS | iz A Tk AR . DB . L HERTS
IKA PRV A B8, HL A e o2 At
T 13 Fh U £ 2 ARGs, tet(B/P) . tet(S)TE/KEE .
DU RS PR Hh YRR, tet(O)(NAE JY1 1
IRPUERIRE SR HE ;1T tet(A) ., tet(C). tet(E).
tet(M) 1 tet(W) & i ki H JE A 31X 5 2 RiTF9E A
WA 225 M E AL Tk R B, tet BE
HE(A). (C). (G)FN tet pEIALEY I (O)
ARG H RIS 70%, 1M tet(E) A tet(S) A KL,
TP L PS4 BRIt PUFR 252K ARGS
R EAR, B tet(O)Fh, £ 13 Fi tet AHOCHEH 1Y
FRH . BEAk, KA DURWRNIE S YRR 5 2
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Sy R PRI A T int(L), AT
[X B ARGS LRI ZE BRIHE 2 1] ) A XU AR R, %o
TR TN F Tt IR AT -

R RY, 15l . HIERBTRRY iR 1
A F IR A E R i R ARG 1
FEECE R, X R R AR TP E R
X K FRBE 0 A 25000, AR finai T SR e
FEH, 50, HEATURYI A ARGS HIR
RFARPN, X AR FIZEAURE S o ARGS [ H R
KB, G KA RS e Y ARGS
R R . X AT RERE LTI AR 2 (1) T
KRVR) 12 FEARGS T ES A (2) TETEG IR
AR KB ME YN ARGS 15 B EMEIB IR AE T
RIRGT . WAL, TEDURBIRE S b, V& SRR
J&, sul(1)/(2)/(3) . tet(C)/(E)FFLLpi ki i, /KA
3% 5 it ARGs K th 5 f =i {Uh 0.47 (sul(1)/(2)),
S T IR, PUAEREDIRY T R
FUsE T AR ), MUY ARGs
FEAAE, SR, X—HRWREE T ARGs
TE KR PR R A7 AE O Rty T -2 B

UL AU B IER KR, T8 B
% JE A AT S E0BK ALR . WK EIE T RE SN E
[ TE M T HER 15 KA AJURTLR . S T iE
EFJURYTIM I ARGs HIRIE, FRATE B T IL
T I TR IK | IRERAKFIAE K TP Y ARG K6 HE %K,
S5 R IR RIRER K B ARG A6 11 5385 ik 1 T
MK, VEEH FUERY ARGs Al BE LT T e —
ANTER A, IEAP, tet(W)FEDR 18 SCE M T 3
B, 1T 1 SR 3 S KA B i A A Y
tet(W) 3k [R5 JUIR T3] F1 0 R v 3k R R ooy
BN 4)o 17 L5 H0 3 55K AL Bt ) 75 7K 32
SLHER T B TP, BRI W a0z, UERA R
375 7K HE B[R AR 23 45 U e v B g AN R
ARGS, X —ZE X JUe VT LA K 1R P H At 7 sl £
PR SR T EE SRR

Bt AR KB SR F RIS iR
R AURITAE S R @8 K A 33, Bl
R TR RIRR 3.
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