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Development of Direct Competitive Enzyme-Linked Immunosorbent Assay
using Monoclonal Antibody (MAb) against Sulfamthazine (SMZ) and
Establishemnt of Application Condition for Milk Sample
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Abstract Sensitive and specific monoclonal antibody (MAb) was produced from hybridoma (1H11-5) obtained by fusion
of myeloma cell (V653) and spleen cell isolated from mouse immunized sulfamthazine (SMZ)-HG-KLH. Direct
competitive ELISA was developed for rapid detection of SMZ in milk samples using MAb against SMZ with optimized
conditions between MAb and SMZ-HG-HRP conjugate, and applicable conditions for analysis of milk samples were
established. Detection range of immunoassay was 0.1 to 100 ppb. Recoveries from spiked raw milk and processed milk

samples averaged 82.1-120.7 and 82.1-97.1%, respectively.

Key words: sulfamethazine, antibiotic, monoclonal antibody, ELISA, milk

=2

—_

M

H A% 3 SAE, 7 AF S o0t 3 ke
o wet 7158 AR RE 718 distRSt o]FeiX 2
ok o] A A F WAS 0143 IY o AR
o FHZ 715 Auiddy PSP E SAR
FAED 2 PAgEA /\]‘9{‘ hu kil AAolt}, e}
E A5 2 FAGFAY 715 e 2 e 4
5, ¢ 2 A—R 4 2 A7E AE€E WAlsL e, o
& AFske AbelA dol=lo] ARInkg-g- Ao g At A )
s FEAE F e A 7 ZAIE oplskl HER |
& HR§ o Ur-:ﬂr"ﬂ"i“ /\F‘lﬂ—ﬂ FAEAF T
A FF 2 HAWAHSE S Wo' Aol IR A7e
= A4 A3e EE 0}57_ Ak, FeM = vl =
2gol) ARSIV A ERS) FFe} 21, ojdlF, 2g
58715S AAsk A S Aok,

A A eb (sulfamethazine, SMZ)2 715=2] 7+

PFEAF YHENE Aste] AR e o

12

=
T
LA
Q

o
t=°

o o

(o3
O

5

JA

‘]E w

o Ol

o[y mi
-_\D‘:
[}

*Corresponding author: Duck Hwa Chung, Department of Food Sci-
ence and Technology, Gyeongsang National University, Jinju, 660-
701, Korea

Tel: 82-55-751-5480

Fax: 82-55-757-5485

E-mail: dhchung@nongae.gsnu.ac kr

Received January 7, 2006; accepted March 2, 2006

176

shtoltt. ThE Aok g8l 719 Al
Zom2) e HER uide =gly] uj

HAQ SAIsTA 2
= 79 Fal7t HA e
Eoll 22 ] F4& of7] AA AbEe] AE olg o] YA
W i, 287159 o, ool i, WA 4R &
a4, ’\VPZ% | = As 24 ’d%‘r% FEAA Ad=E
‘2’427]-‘5—_ T B gl Uehe Ze= ¢ ?}W ATH3). ©}
of o7 %7}°ﬂ ME AEE BF5) FeF1 2 A5
Hof sl gFS HOog Aol ol FASL ler, 53] FDA
St FAO/WHO®] 35 =A14F fAALs e +-RE 233
A gollMe] AF Al S&FE Olppm_i TS ATHA@).
SVt E 21ZFH Aol 4182 0.1 ppm, T 0.01 ppm
o= %Xé 3taL ATHS).

A 480} f7EEANA SMZE A& % ARR
AW O 2= gas chromatography, gas chromatography-mass spec-
trometry 2] high performance liquid chromatographyd-2 A}
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Sulfamethazine(SMZ)2] M-S 278328 WA 175

AL Aol %7 2 wjde) AL AX) wEe] dEogE
FLe] 9L T F glenw FAE e YA B
(carrier protein}ot ZFAA YA Fofsjojob v}, ubefa
haptens Thouvenot(11)8] #Rlo2 %3 5 G5 haptenol
Sergei 5(12)%} Langone 5(13)0} P8-S $-83lo] gajctalzz
F2 AHBEHE keyhole limpet hemocyanin(KLH, Sigma, St.
Louis, USA), soybean trypsin inhibitor(STI, Sigma, St. Louis,
USAYS AYAA BA3e FHstgth. WA haptend] HE22
A8 10mg¥ e} EF SMZ(Sigma, St. Louis, USA)E pyridine
(TEDIA Company INC., Ohio, USA)| Z+Z} =9|3. hemisucci-
nate(HS, Sigma, St. Louis, USA)®} hemiglutarate(HG, Sigma, St.
Louis, USA) & 20mg¥ 242t A7k b ALolr] 244 o
HEahAX WH3A17| AL RG-Sl AzAIA SFH Fo & ok
A e SMzZE B3] 98l 50mLe] benzene(Merck,
Darmstadt, Germany)S. 2 £33t} o] wkS-lo)] 01N HCI
(Kanto Chemical Co., Tokyo, Japan)& 3 718le] SMZ-HGS<h
SMZ-HS haptens Z74A715L o)X (Toyo Roshi Kaisha, NO. 4,
Japan)E AFs F AxAZT. F2% SMZ-HGY SMZ-HS
hapten 717} 39 mg¥t 38 mg2 2mL¢] dimethylformamide(DMF,
Sigma, St. Louis, USA)l =< §F N-hydroxysucciniimide(NHS,
Sigma, St. Louis, USA) 14 mg& ¥ NN-dicycloheyxylcarbodi-

o

o83 9§ &0 SMZ - xA 177

imide(DCC, Sigma, St. Louis, USA) 31 mg2 A7}et U}, whg
Bl Aol A 3R F9h WA ol HAW yrea= ¢
A E-2](SUPRA 22K, Hanil Science Industrial, Korea)dted =7
DMF Z}58-& 4q ehld KLHS STI ZF 15mg, 20mg
50 mM carbonate buffer(pH 9.6) 2 mLol| Z}Z} o] A A%
F DMF 598 weihg "ojma| doox] 2417 vke 3
4°CoNA] SR aRtsl HRgAIZ] F- phosphate buffer salin(PBS,
pH7.4) 2LE 4°CollA 3 Bt F4ste] vl A 5 20°C
A BASG T Wl A3

L o o

CIEEMER M

FolE W SMZ-HG-KLH, SMZ-HG-STI, SMZ-HS-KLH
2 SMZHSSTIE PBSY] 1mg/mLE +Y]3}3 complete Fre-
und’s adjuvant(Sigma, St. Louis, USAYE 1:1(vv)E F3A1H A
F 7-879 BALB/C w}9-2x(Hyosung Science, Daegu, Korea)ol
o 100 pg/200 ¥ Erro g 1z Wl AAlEick A W
A 2%, 45 £ Zhzbe] WY} incomplete Freund’s adjuvant
(Sigma, St. Louis, USA)®] THEst el 23] 37} A%
S AAEH, MESS 39 Aol 2] WS B ) 5
Alete] #E Wl HF W 3 kA YA RS gelst
7] #afo] mpgo] meElguo A HHS AH s g8 AA
G A E ¥ (indirect non-competitive ELISAYS A5k )
o] 9rke UL = A7ke 7HE uheo] wgAl e}
myeloma cell(V653)S Kohler 5(14)2] *gel wa §82 44
813, Mckearn 5-(15)9] F3Hd] 3)4HO 2 cloningdt & ©HEE
A E A4bsl= hybridomaE B3I ch B8 E hybridoma®
U wfoket & w0 BAp] olale] 1Y F Hgyds A
Absl L, AatEl EaelS ammonium suflate AAH O E A 8
T PBSE o]83dte] 39 T BN, EAE ARl F 20
°Coll A HstHA]l Aol ARgISi

AAE gAY Boldg AR fI8le] sSMzeh FrAEe R
AR 2 o)A A (sulfachloropyridazine, sulfamerazine, sulfame-
thizole, sulfaquinoxalin, sulfadiazine, sulfapyridine, sulfamonom-
ethoxine)?} TF2 A& 2 (thiabendazole, albendazole, thiampheni-
col, oxytetracycline, olaquindox)ll thale] 7HHAA aAmHA R
®H(indirect competitive ELISAYS Al 3 74z} 5248 24
3t ICy, e 7 = ofe] g ol&dte] AWML Al
U=

C ity (%) = ICy, value of sulfamethazine 100
ross-reactivity (%) m

Z]l -
AR EE EARAERS FAds] 8 Wed gAaaEE 5
Ugk W og SMZ-HS9 SMZ-HG haptenS 5531 & DMF 2
mLo] ][5 50mM carbonate buffer(pH 9.6) 1mLol 4 g
horse radish peroxidase(HRP, Sigma, St. Louis, USA)S =91 &
Aol 3t eH JHF FriEunk JUF & Adeold 247 F
Qb WRSAIR] & 4o S ek ThE Sephadex G-50(Sigma,
St. Louis, USA).= AASIANL, A AHe 33 28 yylo
2 BAS AT 3 A0t slte g AAREAM Y 7%
5 2t ¢4 HAE 3AE 50mM carbonate butfer(pH
9.6)ell 1/100, 17200, 1/400 % 1/8002 2|2 5 96 well micro
plate(Nunc, Roskilde, Denmark)ell 100 ul/welt®] #7}sted 8%
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Table 1. Summary of optimum conditions for direct competitive ELISA

Parameters Conditions
Coating Antibody Anti-SMZ MAb 1H11-5 (1 : 400 in 50 mM carbonate buffer)
Working solution for SMZ standard 10% MeOH/PBS (50 mM, pH 7.4)
Enzyme conjugate SMZ-HG-HRP? (1 : 8000 in 1% BSAY)
Reagents Substrate ABTS containing 0.02% H,0,
Stopping solution 2MH,S0,
Washing solution PBS containing 0.05% Tween 20
Coating step of MAb Overnight at 4°C
Incubation time ~ Competition step between SMZ" and SMZ-HG-HRP 30 min at RT®
Color developing step 20 min at RT

DSMZ: sulfamethazine.
ASMZ-HG-HRP: sulfamethazine-enzyme conjugate.
9BSA: bovine serum albumin.

DABTS: 2,2'-azino-bis(3-ethylbenz-thiazoline) sulfonic acid (Substrate for ELISA).

PBS: phosphate buffer saline.
9RT: room temperature.

o 4°ColA s S ARAA L, AELAPBS contained
0.02% Tween 20, PBST)S2 33] A& 3 ztz} 1/1,000, 1/2,000,
1/4,000, 1/6,000, 1/8,000 2 1/10,0002 3A8 &A¥A 22 &
HE SMZ 03 1 ppm®] ZEEAF 42t T4 S8 welld
100 pLA H7FeE & 37°CoA] 3027 vkeAZT) MlEgdog
63 A& % 7]2&A(ABTS, Sigma, St. Louis, USAYS A= "
wellol] 100 uLA 2 H7lsle] A-2olA 308 w315l vhg7gx|el
(2M H,SO,, Kanto Chemical Co., Tokyo, JapanyS zFz}2] well
of 50uL® Hrlsted W& FAAIH ELISA Reader(Model
550K, BIO-RAD, California, USA)E 405 oA FF=& =4
stk A9 A9 AAIXEAL FHugs SMZ 04
1ppme] T35 27} 13904 1.5¢0 A F4FAEA] 34
w4 278 Hegsla] direct competitive ELISAH-& &3149t}.

HHAY sAMHABEME (direct competitive ELISA) &2
2 ERIF FA 9 FHAu|FE 0|83l Table 15} 7ol
9] direct competitive ELISAS &35l 7ieks] Adwsha
carbonate buffer(pH 9.6)2 ©|-8-31 1/400 343 442 100
pL/well® F7Feted 4°CollA] 81wt 59 weAIH R, Al3&
o2 338] AlF & 1% BSASN 1/8,000 3437 aAEA EF
|dE SMZ 0, 0.01, 0.1, 1, 10, 100, 1000 ppb2] ThF3 =
o] EFgds 22t T TS welld 100wy HA7)13E &
A2o|A 3087 WHAIHT AEgdoz 63 AHs 7)dE
BE AAE wellell 100 pLA g H7Fste] H-2A 3048 w-3-3)
T WA NS Z7ke] wellll 50 uLA Hrksle] BRE-S A A
# ELISA Reader® 405 nmolA] F45=8 24319ch
Microplate Manager 4.0(BIO-RAD, California, USA) X213
£ o)g3te] ZF ZFEZAY v FHE X9 EEIHL T
S ARS8 FREE REFA diYste] A89 SMZ 555

AE3T.

AR BM=7

Direct competitive ELISAH-S ©]&3} SMz9| ZH{ 7hs/gol
T2 A4 2 AERE BN 218 d-E) g8 AE
AXE B FHI2 IS5 FIEGE U4 97 € A
£ &= acetone(Duksan Chemical Co., Ansan, Korea)d z}zf
1:1, 1:2, 1:3, 1:4 ¥9]&2 ES3F F 187 vortex A7 &+
13,000 rpmoll A 587 9AEE] 3l FE5HE I ol &
HAA7E2Z acetoneS HH3] AAAZ F- 10% MeOHPBSE
Age] ¥uwE Arlsle] ALty FEE0| direct competitive
ELISAY) "R 93 A=E I

w3 AgE AE A g A=E ER1sE] fst
SMzoll Q=] A ekd ZHzhe] Afek AlEF AR SMZ
(1 mg/mL MeOH)S 1, 5, 10 ¥ 50ng/mLe] H== oz Hrt
g AL SMZ ¢ AEE A3, SMZE 7P @2
NBEE SMZ 84 AEE AMESIY 3e&S FRIsIgTh

iy

g k-

CIEEMEH Mo

HAgdg whe2ol] B F AP AFE AT
STIZ P4 Woggor UAE w2 Hrp KLHE FA%
ooz WA w2t FA BAESF 2R3, SMZHS
hapten 2t} SMZ-HG hapten® 2 /3% Hlghglo] 34 44
b 52 AL Y F ok wEd ot AP =4 v
Elvt SMZ-HGKLHE WYE k-8 o838t MEFETH
cloningS AAI3ld 1529 F299 hybridomaS 5397, 3
29 1529 2249 hybridoma 5 &719} Bo)Ao] ®& hybri-
domaZ Ae3l7] 3] zHzke] hybridoma ¥lYYEH LS o]L-5lo]
SMZ EZ89 0, 1, 10, 100, 1000 ppmo] T3} indirect com-
petitive ELISAS AAIS & FFTFH0 2 RE IC,ate d<lsks

Table 2. IC,, values for selected hybridoma cell line by indirect competitive ELISA

Number of hybridoma

6A5

1 2 3 4

6 7 8 9 1 3

IC,, Value (ppb) 1264 2454 1324  7.84

9.245 -8.524 10.89 7.752 77.16 39.08
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Table 3. Cross-reactivity of MAD to sulfamethazine and related compound in direct competitive ELISA

Compound Structure IC50 Cross reactivity (%)

Sulfamethazine O%§ 1.304 100
Sulfachloropyridazine @‘S"?’“‘ﬂ @ o) <0.1

N===N

i 5 -S5O 2NH- /N \
Sulfadiazine " <:> {3 o <0.1

Sulfapyridine oc <0.1

CH,
-

Sulfamerazine 2414 54
Saoe
HN- SO,NH:
A
Sulfamethizole o oc <0.1
OCH,
—Q‘SOZNHﬁN
Sulfamonomethoxine o< <0.1
NHZ—Q‘SOQNH-KN
\N
Sulfaquinoxaline s oc <0.1
@i/
Thiabendazole oc <0.1
i
>‘NHCOOCH3
SHZCHQCHQCQN/
Albendazole oc <0.1
HgCO2SO’HOCH:;—HCNCOCHC&—CH;OH
Thiamphenicol oc <0.1
Oxytetracycline oc <0.1

o
i

N\ CONHCH,CH,0H
Olaquindox | P oc <0.1

I

Doc: IC,, value was too hight or not calculable.

3 7P 9 IC#E YERE hybridomaE AEEich 2 4 3 Aakd BIEAIA 1HI-57E THE AaA A8 A S v
3} Table 2014 HEukel zro] 1HIL-5 hybridoma?] HO el Lel=xe) %5 =43 A} sulfamerazine®] W3 54%°]
2 o83l A3t indirect competitive ELISA 3ET3419) 1C, S-S B, e AT A R PFTARE WS

o ¢

Zrol 563 ppbE Wello] 7P ¥t £ AE Aidsle Holz| o} B Aelx] AYskE SMZell tist A= Eolig
hybridoma® &1 = ATk, rﬂraw 1H11-5 hybridomaZ T3 wj<F 222 395} TH(Table 3). Sulfamerazineol wH3r IARFG&
sle] ul9-2 Be) ¢ & BpAg dof IAE P AL SMz9t T2E vl B ow oE duaA ghAsSE ¥
At pyrimidnyl7]ell 6 B& X0l methyl’ |5t §le HEE 7P

:1oj‘irogm
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il N RESNETRINEn

1,000 2,000 4,000 6,000 8,000 10,000
Dilution time of HRP conjugate

Fig. 1. Checkerboard titration between MAb and HRP conjugate
in direct competitive ELISA. [1: SMZ-HG-HRP, Il}: SMZ-HS-
HRP.

0.D. at 405 nm {0 ppm-1 ppm)

AR F2E AT Q7] diEes dAckEch Milan 56)9 9
) 2y AFolMz SMzel tisked Ak &7 sulfamerazine
I FARRESA O] e o2 RISyt

EAEXSE B
Direct competitive ELISA= W02 AN 9 indirect
competitive ELISAH BT} Azbgo] 7hdsim BAA7ke] Al
3 ©& 5ol o] 9ltt. Direct competitive ELISAS E5}7]
A= AR marker® AMEElE §AFAEZC] Q2
AAFAEZDS FHIHYE AMEEE Tt aLagAEde
FHHZFE Foplojolnt A& Bolio] & HARMY
9] o] yhsslth Ao E A FAHARMY S Y
M= FHoRs= £ AR v A vx¢ FFTAt
2 o)igolA] 1508k Al E BAEAEZ] INuTE
Aglgit}, B oM o ke Ao} mARAERe]
AxE Folete AP sisich A Al 171003 1/200
ol 7% SMZ 03 1ppm S45 A7t 15 oldely w2 29
HAE Hew 3 Ml 18009 A5 03 1ppm FFE
Z7F 12 o)A 15 o3t AER Aoy B2 #o EAH
AEHDE o= 3t 99 371R] A FMul$= direct com-
petitive ELISARE Sgsied] A4 ¥stch. a=vh 1/4009]
A BAFE AHSIE ) Fig. 1914 Eeniel 2Fo] SMZ-HG-
= 1/8,000 B4Rl 054 1ppm FF= =} 13512 7}
A F5F Ao vebdth %3 SMZ-HG-HRP 1/6,000 3]Au)
FE AME A% AW ODAYE 150401 O.DAY Xpo)rt
1450 Alol2 4ad A3dsE 4L & o FAEXEHS
Fo] Avlsle] ¥R Ao AdEACh W SMZ-HS-
HRPY| 7A¢ &35rt AAHow 03 ©l3k2 Jep) 92
o] vl Wtom ARAARRAM) 7% B A XIE A
£ A = 9ol olEet A= YA SMZ-HS-proteinS 2
WA npe-2olAM A AAHTrt nERE Ao FARE A
2 Bk wekd Wadds) aARAERe) Ao AMEE
E SMZ hapten®] $%A) hemighitarateZ ©)23h= Z°) wiE3
gk Ao ALEEHUTE

AHYHA™ S2HAEMM(direct competitive ELISA)
298 2RAAE BE0)E SMZE 248 Q8 2
competitive ELISAS] {7342 Fig. 29k 29k, &t

e

direct
el

i

1.4

1.2 4

1.0 4

0.8 4

0.6 4

Absrobance at 405nm

0.4

0.2 4

0.0 A T T u T T g
0 0.01 0.1 1 10 100 1000

Sulfamethazine standard concentration (ng/mf)

Fig. 2. Standard curve of sulfamethazine by direct competitive
ELISA.

O.D. at 405 nm

0.0 ~— T T T T T g
] 0.01 0.1 1 10 100 1000

Sulfamethazine standard concentration (ng/ml)

Fig. 3. Determination of matrix effect of extracted milk in direct

competitive ELISA. @: Buffer ,O: Milk and acétone mixed equal
volume, ¥: Milk and acetone mixed 1:2 volume, V: Milk and

acetone mixed 1:3 volume, E: Milk and acetone mixed 1:4
volume.

A A&eAE 0.1 ppbF e, AEHIE 0.1-100ppb FELE
237V ST A =Y AIHE ALt FA%E EAEA
Bdo] ukgA|ZE 308, 718 WA 20202 A7 ol E A
8o BAZAAE o £ e 21453 BAgeR ERlHAT

HAG7HA F e thFe] AR F SMZ B4 Al 50lA
ARsle] $91E 3 9lE ELISA kits TYske] 3zl AMS
sl 92 Kim S(10)0] E725E A3 BF284 FAZ o
£3l} 2EI indirect competitive ELISAH S #ji5te] n33
72 o|9o] GFEAIAE 0|87 direct competitive ELISAH 9|
gge 3vdy X gt £33 gEF2Y FAE o4 indirect
competitive ELISAR ] A& AW 1ppbE QBN IAE
0] 83} direct competitive ELISAR ¥itl= 912%7F 24 &3ith
wela B 7oA SHF direct competitive ELISAE-2 9]=¢]]
A Axreled £U9Ea 91E ELISA kitsh %53 39 A&7
E9) Bo o] AEd8 AR)E 1A7F oo AEHoem B4
e BAyow eIy kYl AL st o]

3l 2=
= T
£ 20& $8TTR 04 Qaste] FUsE W79 ELISA
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Table 4. Sulfamethazine recovery rates from SMZ-spiked milk
samples by direct competitive ELISA

Spiked sulfamethazine Recovery (%)
(ng/mL) Raw Milk Market Milk
1 120.7 82.1
5 82.1 86.910
10 2.8 89.9
50 98.5 97.1

kite} ES8 50 A7F F4F BLISA kite] gkl 7Fsd A
o2 AEHAULL

AMEEN =74 &E

e direct competitive ELISAS o] 83} SMZe| #5H 7}
A0l =2 AR 2 AFESRE B4 Y% 278 #elst
22 &4tk Milan 5(6)3 Hiroo S(16)T $-# ol &F
FAELE ELISAYE ol&sto] HdEshs Aol % A&

ATk AN ] el 35 bufferd] 2F 3Msk7]
A 1,0008) o) B4 Aol Hge] 7hed Aew vehd B
Y= direct competitive ELISAR-S ©]&3}] sMze] Aol 385
AL 10ppbE HAE3PIelE ojEgo] UE FoE ATHS
o wEtr fol O EXShs 84 DUEE AAS] 4
&) whld SyAlE 2 AM-ETE acetone®] A7HFFE dEl3h
NE FE25 AABN matrix effect® 243 A3 Fig 304 &
= vk} o] 279} acetoneS T H7ISl FE9 749 matix
effec/t 7Hg A& ZoE JEuY HrbEe]l BEFS matdx
effect} T7HHE 2& SR1T £ AN

TS HA AR HErhe RS AP Y Y09 &
2 SMZE 99N PN EE AMREl] Slaeg s SAT 4
Table 491419} o] A2 495 82-121%7H4] 57t 5= A
o2 e, Al 4E 82-97%7HA 357 He A
o2 EFn). 1yeR YD A E AXYHEE A/t A
AL-4E A 9slod direct competitive ELISAZ £A4]0bA v
AFIHE SMZE A1&slal AgetA £ 5 s Zow g
A=t

ojde] AR v)Fo] E w B HYPeA Qakel HABA §
AE ol gsle] BEt direct competitive ELISAE -$-F-3wt ol
2 EE F v 0gEe) Sl SMZE A EaA<
o7 AME UL Aoz AU

2 K

o}

o (o]
AL b |

B AT SbsTblA ks Algd 2ue dyga
AENG HHow F2 AMEHIL Jon, salEdt
A% 7Vs7d0] =2 sulfamethazine(SMZ)S &8 = e
ZAA §AHAEA 9 (direct competitive ELISA)] 71id3} o]
2 AESH Bl olgshe Ag BFoE SISt Y
7€ hemiglutarate®t hemisuccinate® ©]-&3}e SMZ-
hemiglutarate(SMZ-HG)$} SMZ-hemisuccinate(SMZ-HS) hapten<
FEI F ad KLHeE STIE 2FAIA w2 Bedd ARst
B, SMZ-HGKLHE ©]§3le] HAT vpezoX 7P =&
A AGHEE JeRAU S AEZEE clonings AAst F
155¢] hybridoma cell lineS ZESIHT 2 5 718 ARA<] &

£
o
iy 4 o we

rir

,4
(e
o
,

o
2

328 £0] SMZ B 27 181

757} & 1HI1-5 hybridomas A®sal thak 4
slgn), AAE 8= sulfamethazinedl T 54%2] WA} 784
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