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Abstract; The pollution induced by antibiotic residues and antibiotic resistance genes (ARGs) has been significant-
ly threating the global public health. Although the relationship between antibiotics and ARGs in the environment
have been studied by many investigators, there is no unified conclusion for these results. To investigate the relation-
ship of antibiotics stress with the emergence and dissemination of ARGs, the effects of sulfonamides (SAs) on
growth, mutation frequency and conjugative transfer frequency were determined using Escherichia coli (E. coli) as
a target organism in this study. The SAs stress on E. coli was expressed as the toxic effects of SAs on the growth
of E. coli, and the emergence and dissemination of ARGs were characterized by the mutation and conjugative trans-
fer, respectively. The typical mutation parameters, including minimum observable concentration of SAs (MC, ), the

concentration of SAs that induces the 50% promotion (MC,,) and maximum promotion (MC,,,, ) were respectively

selected to describe the onset of stimulation, the moderate stimulation, and the maximum stimulation effect of muta-
tion frequency. The typical conjugative transfer parameters, including the minimum observable concentration of

SAs (RC,.,), the concentration of SAs that induces the maximum promotion (RC,,,,), and the maximum observable

concentration of SAs (RC,,) were respectively selected to describe the onset of stimulation, the maximum stimula-
tion, and the terminal stimulation effect of conjugative transfer frequency. The linear regression was conducted to
analyze the relationship of the stress of SAs with the mutation frequency and conjugative transfer frequency in E.
coli and explore their possible mechanism. The results show that the high stress of SAs results in a substantial re-
duction in the number of nucleotide bases, which increases the probability of base pair mismatch during DNA rep-
lication and transcription, thus promoting the mutation frequency. The low stress of SAs may trigger the SOS re-
sponse in E. coli, which promotes the conjugative transfer frequency by up-regulating the genes encoded by plas-
mid and controlling the membrane permeability. Previous studies suggested that many complicated influence factors
in the real environment might impact the emergence and dissemination of ARGs, such as the type of compound,
concentration of the compound, and transmitting medium. Therefore, it is necessary to comprehensively consider
these possible factors when exploring the relationship of antibiotic stress with the emergence and dissemination of
ARGs. The present research proposes a new insight into the emergence and dissemination of ARGs under the stress
of antibiotics.

Keywords: antibiotics; sulfonamides; antibiotic resistance genes; mutation; conjugative transfer
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. ARGs =4 EZORIE T HiAE R 5 T 0 40
RIZEAR | FE A P FE e Fe v, B AR AN P 9 ARGs 1]
WAL L TR T ARGs 7640 14 22 18] i 15 4% &=
B FERR ST, KRR R LY i
AT AT RS Bl A 38 A TR T (BORE e R T FRE 5 145
FEFP PSRRI A 8% A S b G 2 4R
1M, e AL RN T3k 2 P B O =R kA 1 2 R 3
WA, B AL A R A T B A R H AR
B8 S Y O N R e VA S ol = M N}
T BAZ BRI Z, T LU ACAE B SR IR
o R AR D BIAN E. coli N RTE AR T
TCIRHE ST IRZ A SR AEARIR N, RS 2 7 Ab 3R
A LA ST SR AZ A B R A T 1 AN ] 3
TP AE R W B R e T N 5 BRI R 1Y) DNA, 17 &
W AR5 T Wi 75 £ 2 (A1) DNA B4, irld, % 5
AR AR AR P A 5 Kk A BE AT LA
TEANTE Z (B & A nT IFEAN B S A0 2 () Ak
3R 8 Ry A5 AN R KT Sk R RS 2 P
I, WSS BUAE X ARGs 2878 Fl4% G 55 % 11 5% i m]
REEFRIT ARGs 154 5P/ E R CR MW E LR,
TR 25 (SASTE N —FP N THIAER T B
2N T 250E 7 RRHER I™  3E 10 45k FRIE
TR RS A TR R S 3 B A A

R R R R s b E R 2 P
TEAMGEH 58, T SAs VE MR &Y,
BT T E4F T ARG WA S0 SR
a2 B F, H HH SAs Xt E. coli = K 15 4%
YEFHZRME SAs Xt E. coli B9IME , F ARGs BY587E fldz
GEERERAE ARGs B A4k, 2R ARGs Y™
AR 5P R Z MR OCR IR i A
RWE 5 ARGs A HHLREOC R FREE R R 55, it
5% ARGs 75 4 591 4E 2 10 ¢ R $2 4007 19 J2 K, X
ARGs 75 B ia it fR fit— e B3 SRR

1 # #1575 % (Materials and methods)
1.1 f2Ef S ZiEy

SIS I E. coli MG1655 W [ AU ST any T AE 4
HARARRAF, FERR GBI R T, % RP4
FURL(RERS Yl bla,aphA . tetA il teR FER) ) E. co-
L(RPA) B A PR (T R IRE R AN HEEM
PUIRZR), M RERS i ZSHEMAFR (1) E. coliNal) Bk 1B
TR

S BB B2 A G ) W T Sigma-Aldrich k.
bl A PR A AR, 22 =99% i FIME B AN
# 1R, HZH LT HU(DMSO) M 3 SAs 7EFE i
W A, 9 H. DMSO 7EAE S TR IR £ <0.1%

&1 ZBALESYHER

Table 1 Characteristics of the test chemicals
e ik ik sty |
log(ECsy)(mol-L™")
No. Chemical name Abbreviation Structure
N
e HaN HN% A\
1 SD 68-35-9 / o -6.35
Sulfadiazine //S\O N
o
2\
Tiek JHie FP B g HoN HN~—</
2 SMR 127-79-7 / _ -6.16
Sulfamerazin //S\O N
o
N—g
M e N el
3 SMX 723-46-6 / == -6.67
Sulfamethoxazole //3§o
o]
N
itk i — P g HoN 7 \
4 SMZ 57-68-1 9N‘< -5175
Sulfamethazine S N==
/o
o]
N
M HN i\
5 SPY 144-83-2 / -5.64
Sulfapyridine //S\O —
o
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ooz 4R 15 &

1.2 Rk

LB }iF k. 10 g BREE FI IR 5 g MR LY
110 g NaCl FLedrH, A — & & 281K E 17
IRV, Z o 5 W RIS R ZRIBK e R &
1 L, e B a3 pH 3 2 7101, Z K%
FeILoyHE K, T4 CTRAF#H,

MH #5557 58 . 002 g 2R RN (17.5 g BRIK i I
LS g KIEHETER TRt InA—& 178
TR HEAT AU IR 2 B3 58 R i v 4 7848
KERZR L, e iRt n) pH ]2 7.2 ~74,
ZIRH SR K, T 4 C IR
1.3 FPESs

e, RSB 96 fLAR A 80 wL 9 SAs(fE
RSB A )B TA3E0R 1% B9 NaCl Va8 (7E ) iR
2H),80 wL 1Y 0.4 1% MH 15373504 £y SR B
RZAEEOM 40 pL W LF I ANTE (290 1x10* cells-
mL™"),7E 37 °C 180 r-min~' ¥53% 22 h, BT F ki
¥ —3 3 Ay, TEREFR (Y (Multiskan GO, 5% [ 3§
SRR SRR 2 T ) b S A R A 0D,
{8, AR

OD,

oD,
377, Inhibition 275 SAs X 4 i A= K AU HI R (%) ;
OD, Hl OD, 437l &7~ 52 5 241 AT R 2 ODy, fH.,
fdi ] Weibull &%k (Origin8 .6)1l5 %1 .
1.4 RAYE

ARSI W SR A S I I AR R, 7E 37
CHEFE 22 h e WO AT L A B, K A B 1 TR
WA RE 10° £, TR AR e 4 3 15, TR ke
JE WA ST A EMBUEZR N LB KR35t b
PEAFRE IR X IR AL RS2 B 4 5 R 5 4T, AR
WE(CFU-mL™), WA I R e AR ST SR 7E & A 25
mg- L™ R LB 35575 AR A7 R Pk
FRASRIG T TR AR RN E(CFU-mL ™),

A WK MM ¥ (MSS maximum - likeli-
hood) &P | MRIEZ(Q2) (3 53 28 A5 41 2R AN AR 4t
HALHEAR

Inhibition=(1- ——*) x 100% 1)

M= @)

t

: M,
Promotionl =( M -1) x100% 3)

Rrp . M N EBET SAs LI H KR, m R7AL
RAE(CFU-mL™); N, R 55359 16 40 i 1Y S5

(CFU-mL™"); Promotion] 7R 58 A8 i R AL #EK (% )
M, R M, 5 AR 3 S 06 20 R0 0 A 2] 16 28 A8 AR
fJe , I Hormesis #5% 7 (Origin8.6 ) X} 2 2% %5 ¥ 4t
(IR
1.5 HEHBIE

¥ E. coli RP4) AN E. coli(Nal) &% 1:2 11
FeBili A 20 min, 25 B A R 1 SR BUZ 200
pL, 45 40 pL SAs ¥R (S5 50 41) 85T 2 70 E0h 1%
i) NaCl iE K (W IE2H), 60 WL RS E WA 100 pL 2
fi5 LB R 373% , F8 8504 37 C R R 3% 8 h, X R4
MR A 3 AT, RIE R ECH 1% 1Y
NaCl S SF B & RO RE 5T, 43 e A2 AR I
T Ve AR (S 40 mg - L™ ZRRE MR ) Al & 1 0 ik
FHU(EA 40 mg-L' ZEERRER A1 40 mg- L™ KAPE
2, T 37 C TEIERFE 12 h 5T A 2R
(CFU-mL ™ )AH%EA FH(CFU-mL ™), #R4E@)H
KO EEE IR B BRI R

=N @

T
Promition2 =(7‘— 1)x 100% 5)

Lo, TR BIRE; N, 244 F5(CFU -
mL™"); N, A2 KB H(CFU - mL™"); Promition2 1%
BHREIRAIEIER (% )5 T, M1 T, 705010 S50 2 FIRT
FRAL 4 B e B MR . ), Pl Hormesis 45
(Origin8.6)#U & H2 A e S 54
1.6 ot

KJH SPSS18.0 AR A T4 [ A 43 Hr , 3 2 AH
X BB (P) FRUELR 2 (SE)  Fisher 483 (F)Fl % 35 1
KPP

2 ZR 5178 (Results and discussion)
2.1 SAs Xt E. coli 'K AFEMEAE

WK 1(a)f 7%, SAs Xt E. coli 4= K FEPEFHE-2%
o 2 LA ) S B R SAs X E. coli KW
THIZEBE A SAs W B Y 34 T 28 i oK, AR B
PEFIE ROV HEZR T3 T SAs Xt E. coli A= K248
TRk B (BC,,)(36 1), SAs 8 EC,, i JF K : SPY <
SMZ<SMR<SD<SMX, & T4 = fif i) AfF 5% K
SCHRARE , SAs ] E. coli A= py AL an & 2(a) it
7R, SAs 5 X KA R (PABA) 35 45 A A IR
4 WEF(DHPS) , X BH AT T — &M iR (DHFA) [ A %,
PR T A R A R i (DHFR) 5 DHFA (145
AP BELAS PO & R (THFA) 1A B, B 2410
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il E. coli flyHE KB (TEPESHL, 46 JCULEE A4k B (NOEC) , ECy, Tl
N THRSE SAs i 5 ARGs 7£ E. coli =4 T 2 80% Y1k & ik B (ECy, ). NOEC ,ECy, Fl
LR 5 2 MR A BP0 0 2R e 7 T 3R ECy, MIXTEUE N 2 PR,

(@ 120 120 120 120 120
< 100P 100[SMR 100[SMX 100SMZ 100} 7Y
=< 80 80
#2860 60
EZ 40 40
=E 20 20
Of = 5= = gl = e of -
=20 i -20 [
= 6 = =6 8 7T % 6 s =% 3
ogC(mol-L") logC(mol-L") logC(mol-L") logC(mol-L") logC(mol-L")
(®) 400 3I50ISMR 250
o X 300 300 200
;ﬁé 200 150
=HE 100 100
Heg 50
a 0 .
-100 )
B T U By M Rt U oy e B ey G o o g ey
logC(mol-L") logC(mol-L") logC(mol-L") logC(mol-L) logC(mol-L")
© 80 80 80 80
_ sof SMR 60 g0l SMZ sl SPY
=3 40 40 40
52 20 2 20
=) g i 0 0 0
e -20 =20
T -20 -40 40 -20
~40 ~60 ~60 ~40
T g g, U T g g U T T R e gl g e

logC(mol-L") logC(mol-L") logC(mol-L") logC(mol-L*) logC(mol-L)

1 FEBRZEZY (SAs) Xt E. coli M4 K BRI 2-30 5 dh 2%
T ()T 5 (D)5 BHR ; (R A HEBINE,
Fig. 1 The concentration-response curves for sulfonamides (SAs) effect on E. coli growth

Note: (a) the growth; (b) the mutation frequency; (c) the conjugative transfer frequency.

K2 SAsX E coli £ REMZSEBIERWHRESHE

Table 2 The typical concentration values of SAs to the growth, mutation, and the conjugative transfer of E. coli

e TS KESH HEHBSH
Toxic parameters Mutation parameters Conjugative transfer parameters
Compound T 0sNOEC) log(ECy)  log(ECy) logMCy,) logMCy) log(MC,) 10g(RC,)) 10g(RC,,)  108(RC,s)

SMX =7.23 -6.67 -6.54 -6.32 =585 =555 -891 =753 =536
SD -6.69 -6.35 -6.03 =599 -5.80 =532 =937 =792 -5.80
SMR -6.88 -6.16 -5.80 -583 -5.80 -5.65 -8.46 -6.15 -446
SMZ -6.38 =575 =539 -6.00 -5.80 -5.64 -9.72 =792 -6.11
SPY -647 -5.64 -5.27 -5.83 -5.63 -533 -9.34 =745 -548

T :NOEC /R JCWEERN e BZ s BCsy 7 il N 50% HYAL & YR L ; ECyy R MR 0 80% AL & Wk 2 5 LR R AR B R IR MC,
MCsy il MC,,,, , HEH MCy FREERE R 1% M o (8 UL 58 28 (g 2 00 0L BE , MC s 7R A2 HE Ry 50% I 5872 g S8 MR B, MC p,,,, 7R
Rk 2 g R 9 AR R AR Mk BE 5 ST ZE S e B 84T RCy, RC,,, FIIRC,, , FoH RCy, FIRPEIEZEA 1% b e (16 T 0L 2 5 e A2 Al kAL
REHREE | RC ,, 7R E TSR KB HE B R AR BERONIR B, RC., /R HE RN 1% B dme i T LI 45 45 e B AR A0 ok B

Note: NOEC stands for the no-observed-effect concentration of SAs that inhibits the growth of E. coli; ECs, stands for the concentration of SAs that in-
duces the 50% inhibition on the growth of E. coli; ECy, stands for the concentration of SAs that induces the 80% inhibition on the growth of E. coli; the

typical mutation parameters include MC,_;, MCs, and MC in which MC,_, stands for minimum observable concentration of SAs that induces the 1%

max >

promotion on the mutation, MCy, stands for the concentration of SAs that induces the 50% promotion, and MC,,, stands for the concentration of SAs

that induces maximum promotion; the typical conjugative transfer parameters include RC,,, RC,. and RC,,, in which RC,_; stands for the minimum

max

observable concentration of SAs that induces the 1% promotion on the conjugative transfer, RC . stands for the concentration of SAs that induces the

max

maximum promotion, and RC,_, stands for the maximum observable concentration of SAs that induces the 1% promotion on the conjugative transfer.
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| & D ;, l
- @6 IR l
| : @ Bacterial growth inhibited l
@ I = DHPS I
| &= DHPS ( paBa ope DHFR DHEA THFA THEA =
| & DHPS — DHER ™ "rrpa 4 s 1
E THFA synthesis decreased =
ST umE T e %
| Base mispairing
®
| o)
(b)I —
I DNAZ il AR -
i DNA replication Nucleotide =
e R e e e e T
Rz AN DNA#f; =
|@—> Increasbes cell e ymuD 1 DNA damage |
: membrane
: i HE3ESOSIZ 1] :
©]l permeability Induce SOS responsé® <> |
I I
(rRpP4 |

| L YEEEA

Up-regulated genes

B2 SAs 3t E. coli F1EFAHLIE
T2 ()M 2 5 (0) REHE GBI ; ()i i H2 B B MR ; PABA F/m W & LA HI R , DHPS /s — AR & 1 ,
DHFR #7/R A M b R , DHFA R &R, THFA R DU S R
Fig. 2 The mechanistic hypothesis for SAs effect on E. coli

Note: (a) the growth inhibition; (b) the promotion of the mutation frequency; (c) the promotion of the conjugative transfer frequency;

PABA stands for para-aminobenzoic acid; DHPS stands for dihydropteroate synthase;
DHFR stands for dihydrofolate reductase; DHFA stands for dihydrofolic acid; THFA stands for tetrahydrofolic acid.

2.2 SAs X} E. coli 27555 R 5]

WE 1) 7R, SAs fE B E. coli 287 B 119 5]
TN 2 A5 U Y 3R B SAs XJ E. coli 22784
RIPEIE R SAs Y& BE I HmSE T+ = 5 K, i
KARFER PN Ky SMZ(83.58% )<SPY (166.16% )<
SMX(199.94% ) < SMR (227.04% ) < SD (230.36% ).
SAs fEHE E. coli #2878 i n] gery HIL il an F (& 2
(b)): SAs BHIS THFA #9496 B, DT 8 20 I R4
WEIE ) A B, 7E DNA & i FlG ST X ] B2 30
BRIE A T, B BARVE E. coli 1Y 28 A8 B RPT ik
Ah, 24 SAs e FEHEIT R(EL AT, SAs £ S B0 R A KR
GEAF KR KR [, T 53X SAs Xt E. coli 58 7%
W IR AR R R

R SAs {23 E. coli 57 i 2 119 1] i 430
2R RBIFGT TR BT LAY () 58 A8 S, AR AR AE R Ny
1% Hif 5 I T XL 2 45 i 1 A55007 R 88 (MC, ) PR 6
H50% 58 AR 2 HE 0N Mk B (MC 5, ) FITE 2 28 e K
A2 AR M 8 500 kB (MC,,,), I H. MC,, \MCy, il

MC,,.. FIXTEEANER 2 iR
2.3 SAs X E. coli 5 AN R I 52

H I 1(c)PT 1, SAs f2iE E. coli 34 5 R4 K
R3] - £ S B L AR G 3 7 AU B SAs TR
FERBE N, B2 5 e B AR i 8 i 52 T S 1 KR b
B RAR AR BNFFE A SMZ(29.18% )<SMX(39.34% )
<SD(45.07% )<SMR (46.50% )<SPY (53.73%). SAs
{23 E. coli ¥ 45 e AR I AT REHLHI 1T (K1 2(¢)) «
SAs FUVE T 51 DNA FIEE (#8145, A ik %
E. coli f{) SOS W™~ SOS S i nf g _F i itg iy
FER X ARG RP4 TR 2 A 3 IR | DA R 42 4 3R 44 A
2 VA2 TR A0 A A 1 1 S R, AT AIE I RP4 R
ILEEHEFE Y Y SAs 1Y W8 3 W K, SOS
N ASRESE 4162 DNA FIZE R #1475, X n] BE &
M (IR 32 AR BT A 95 1, B B R B FRoTE e, &
3 SAs X B R M FE VR FH I AR

A 5 R S A AR L R 1% B (IR
AL X2 A5 e B (2 50 VR B (RC ) A TSR e K
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I e R A2 RSNV JBE (RC,,, ) IR HE R 1% I
S5 v LWL 432 5 e B A R S50V B (RC, ), RC
RC,, 1 RC,, HIXEUENZE 2 iR,
2.4 SAs (i85 ARGs TE E. coli 7=/ FiiL 1%
IR
2.4.1
iB 1 # S HU(NOEC  ECy, il ECy) 5 RZS
H(MC,, MCy, Fl MC,, )R TIH, #25 SAs
i85 E. coli 2&7F MR Z BB A, MIH R U1 X6)
~(14),

SAs [IhE 5 E. coli ' ARGs 2748 i % 114

logMC, , =0.39110gNOEC-3 369
n=5, = 0437, SE=0.174, F=2327, P=0.225 (6)
logMC,, =0.15210gNOEC~-4.755
n=5, #=0351, SE=0.081, F=1.624, P=0.292 (7)
logMC,,,.=0.10910gNOEC-4.767
n=5, #=0.050, SE=0.185, F=0.159, P=0.717 (8)
logM, , =0.346logEC,,—3.886
n=5, #=0529, SE=0.158, F=3367, P=0.164 (9)
logMC,, =0.156l0gEC,,—4 820
n=5, #=0.577, SE=0.065, F=4.094, P=0.136 (10)
logMC, ., =0.04510gEC,,-5.221
n=5, #=0014, SE=0.188, F=0.041, P=0852 (11)
logM,_, =0.31310ogEC,,—4.180
n=5, #=0635, SE=0.139, F=5.214, P=0.107 (12)
logMC,, =0.12510gEC,,—5.047
n=5, =0.544, SE=0.068, F=3578, P=0.115 (13)
logMC,,, =0.02710gEC,, 5344
n=5, #=0.027, SE=0.189, F=0.021, P=0895 (14)
HRAE LA _E By a5 45 8 8] 71, ECy, 5 MG, [B1IH
1) 7 R 0.64, J ik $ 77 & b fe = 19, BB ECy, 5
MC,,, BAHHEE4F, 455 18 2(a) T 2(b), 434
ECq, 5 MC,, ZIHAHCH AT REHLEL AN T (&1 3) . 8 m
1) SAs 38 /F F Al AE 25 5 30 THFA /945 K K
/U DT R 7 A% I ol 66 199 7 2 5 ] I Bl 6 o 5
TC P M 4 T R F T A R B 5 ) 2 T R K3
AR E. coli AWM EL &, ILAM AT 40
PR TEFEIE P A R B AR B R B2 (MIC)I, 7T DA 58
AR s KRR R T, 3k U W S AR i R ) R R AR A
P AN O N 2 & TR R N SR S o
MFR-PIRER(TA)REY . 7E1K SAs Bl T, TA
FRGE T RE A A DA S LT AZ 4%, I OR P Al TR e sz
FEH AR i, B SAs X E. coli ifi

TN K AR F0F, SAs A W REFEL E. coli 28R i
(S IIN

2.4.2 SAs WA E. coli b ARGs #4744
KR

it 2B (NOEC  ECy, #l ECy) 5 ¥ 5#%
BEH(RC,, RC,,, Il RC,,)AILANE T, 451 SAs
a5 E. coli e A MR Z MBI R, M3 7 F2
wn=(15) ~ (23).

logRC, ,=- 1.05210gNOEC-16.240
n=5, #=0532, SE=0386, F= 3410, P=0.162 (15)
logRC, . =-0.73210gNOEC-12 319
n=5, #=0.115, SE=0.793, F=0391, P=0576 (16)
logRC,,=-0.96710gNOEC~-11.949
n=5, #=0.276, SE=0612, F=1.146, P=0363 (17)
logRC,, =~ 0.62110gEC,,~12.953
n=5, #=0.286, SE=0476, F=1.204, P=0353 (18)
logRC,, =-0.17910gEC,,~8 486
n=5, 7= 0011, SE=0.839, F=0.032, P=0.869 (19)
logRC, ,=-042810ogEC,,~8.058
n=5, #=0.084, SE=0.689, F=0.275, P=0636 (20)
logRC, , =- 0.448logEC,,— 11.761
n=5, #=0.218, SE=0499, F=0.837, P=0428 (21)
logRC,,, . =-0.02310gEC,,~7.525
n=5, #=0000, SE=0.843, F=0.001, P=0980 (22)
logRC, , =-0.260l0ogEC,,~6 949
n=5, #=0.045, SE= 0.703, F=0.142, P=0.731 (23)

i L E 875 # 0] %1, NOEC 5 RC,, [A1IH#Y A
e, 4 0.53, i H] NOEC 5 RC,, FAH S ME4
U HRAEE 2(a) & 2(c), 73787 T NOEC 5 RC,, Z
[ A VIO R W (] 3): 7211k SAs Jiia T, THFA
A Z B AT RE S 30 DNA 51457, DA T fiik % 40 0 SOS
N, e A RPA KL I 35 A F B, LAk,
umuDC #E T 8 I\ & 4EFF SOS R 2 1) 2% B [
2,7 SAs 0 m] 8 5 2 umuD & H A umuC 171
B3, N6l SOS KB, [Hitk, HA 4 SAs Xf E.
coli Tt iAW 1) & 3 B, A 2 S BOL X 2 6 5 7 it
AR TR
2.5 EWPiE RG-S ARGs PR AR FIMERE R
K%

ZE AR, AR5 IN N ARGs 7= A AL & ]
BE3Z B RIKSF M A 28 W38 i PR (1 3) . 2 vk
FEBUAE ZWpan 51 S 5 A8 5 AR ) I 42 T AR B2
BrAERIA GRS AR NP Tt . AR,
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