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Production of monoclonal antibodies against histamine

Ta Mai Trang, Rumi Yamada and Osamu Kawamura

Abstract

Monoclonal antibodies (mAb) against histamine (His), a causative agent of food poisoning, was prepared. We

prepared Keyhole Limpet Hemocyanin (KLH) bound with His and five kinds of cross-linking agents, and immu-

nized mice with these. The reactivities of these antisera with bovine serum albumin (BSA) conjugated with five dif-
ferent crosslinkers were examined. Antisera from mice immunized with His-BS3-KLH, His-DTSSP-BSA or His-GA-

KLH were highly reactive. Competitive ELISA was performed with these antisera, and His-specific antibodies were

efficiently detected when His-GA-KLH was immunized and His-GA-BSA was used as the solid-phase antigen.

Therefore, we immunized mice four times with His-GA-KLH and performed cell fusion of spleen cells of mice in

which His-specific antibodies could be detected. Cloning was performed more than twice by the limiting dilution
method, and 9 clones of stable anti-His mAb-producing hybridomas (His.1-9) were established. Optimized competi-
tive ELISA using His.6 mAb, which had the highest reactivity to His, was able to detect 0.04 pg/mL of His. n the fu-

ture, it is expected that these antibodies will be used to establish a highly sensitive immunochemical analysis method

for His.
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Keyhole Limpet Hemocyanin (KLH), v 2 % I » ik
i 1,4-Benzoquinone (BQ) £ 10% 27 )V % — L7 )V T
b NEEIEE L7 AV A EHEE (B A5, Bis (sulfo-
succinimidyl) suberate, disodium salt (BS3) & Dithiobis
(sulfosuccinimidyl propionate), disodium salt (DTSSP) (&
(BR) FUCALZERR e D 5, ¥ 7 2 KEbR T EZF M)
2T FALRE T2 (Bk) #°5, Bovine Serum Albumin (BSA)
& 1-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydro-
chloride (EDPC) 2> 7~ —-T7 WV KU vF Ty /804&
&t b ENENEA L. 2OMMoREITIE L7 1
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AL, 200 mMLOPBSIZ1I0% 7 )V — )V 7V 7 e F
(GA) #E %2 mL (AR REE0.1%GA) ISk LT, 4CT
—HEENT L7z RIS, REISOGAZ LY B < 72912500
MLOPBSIZ &} L T4C TI2KEM EM L 72, Z DGATIE
Ak L 72zKLH 600 uL (¥3 mg, 0.6x10° umol) &1.245
mgok A% 3 v IEERIE (6.75 pmol) % 750 UL PBS
IR LB R RE, Wo ) L A5, 4T
TL2HREM RS &7z, RUBHEIC1/10%5 &= (135 plo1 M
NaOHIZ#f#E L7256 MY 7V KFEfLAR T FZEF M) T 4%
WML, =R CAREMZEITT L S 72 RGBT VT
FERRED 70y 75572812, 50 Lol My J —
T UEWE A, B T05 MRS S8z PBS (1
L) 1k L C4C TARLENT L7z, BSAL b Ak D%
T\, His-GA-BSA } 1EHL 7.
Histamine-BQ-KLH & BSADESL ; 3 mg (06>< 107° umol)
DOKLHZ0.6 mLD01 M) > AR i pHAS AR L, 90
MWD T /) — IZER L7213 mg (12 umol) @1, 4-ben-
zoquinone (BQ) Z Mz, AT - HidTW - < DL
LS H IRE BUG S 872, BUGTE % 200 mLo0.1 M ji gz
EFifipH 8512xF LT, 4C CTOWFREMN L7z, BEHTHIC
125 UL0.1 M 7 BR#% i ifipH 8512 ¥Af# L 720.83 mg (6.75
pmol) Ok A ¥ I v TIRERIE AN Z, WEFT - HiLTW o
CHTPELZAS, 20WMNEE72. PBS (1L) 12
% L CAT T4[LENT L 72, BSA & & [alkE D3k % 47\,
His-BQ-BSA & /E#L L 72,
His-EDPC-KLH & BSAD fE & ; 3 mg (0.6 X 10 ° umol)
DKLH®D %1 mLD20 mM Y > ER#EErifipH 7.012 A8 L,
0.17 mg (09 umol) D A ¥ I ¥ IR %N 2 B L
72. 0.34 mg (2 umol) ®1-ethyl-3- (3-dimethylaminopropyl)
carbodiimide hydrochloride (EDPC) #hNz, W o < 0¥
BRI ER T30 MO EE7-. FE, 034mg (2
pmol) DEDPCENZ, Wo K NIEHESELALERT
—MUS S 72 PBS (1 L) (2% L CT4C T4lEHT L 7-.
His-EDPC-BSA b [ 12 L/E# L 7-.
His-BS3-KLH & BSAMDE& ; 3 mg (06x10° umol) )
KLH® % 0.6 mLD20 mM ) > [ %% il ipH 7.0 & L,
1.245 mg (6.75 umol) Ot A ¥ 3 /gimﬁzﬁ%ﬂrfﬁﬁm&
WAL, RAe L7, 687mg (12 umol) ®BS3% 750 L
O FFRERIZ AR L, RAWICIZ, HETw-o
FEL 2553040 [ CRUG S 872, R FBIEEAT20 mMIZ7Z
% X 912185 uL 1 M Tris-HCI#% & ipH 7.5 % h Z.,
Wo < DL A5 160 MG S, UG Z 1R &
7z. PBS (1L) IZxF L CT4C T4 EHT L /2. His-BS3-
BSA D [AlBkIC LI L 72
His-DTSSP-KLH & BSA®D fE&L ; 3 mg (0.6 % 10 * umol)
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DKLHD % 0.6 mLOPBSIZEf# L, 1.245 mg (6.75 pmol)
DA%y Iy IEERIE#PBSICIEMR L, RA L7, 687
mg (12 pmol) ODTSSP#490 ULIZ &M L, AW
Z, BRTO - DL 225305 TRID S 7.
RAIEEDT20 MMIZ 7 5 X 9 12185 UL 1 M Tris-HCI#%
EEpH 75% Mz, W DL 2455 155 UG S
¥, Kb EfEE X497 PBS (1L) 12xf L C4C C4lal
BN 7>, His-DTSSP-BSA & [RIEEIZ LIERL L 7.

RS L 72His- B IV ERE AL, 280 nmOWLSBEE 7> & &
FIREE A2 ME L, 2mg/mLICIERE 2L, 5L T
-30C CHRAFL 72,

ERU L 7-5F8 88D His-KLHIEA R E AW - T XD RE

FHis-KLHFG S Z AL 7 a4 F5ELe7 Va3 F
(BL7 4w AFekEE(Bk)) & IIZIBR4IE T A A D
BALB/c~ ™ A (HASLC(#)) 1PE247- 1 25 ugd % His-
KLHFE SR 2 B THSG L7z, 4HBIC7 04 FARE
TV 2Ny K (BL7 AV AR RR)) LkicHE
ERTHRG L &S50, 28M%E 794 FASET
T 2Ny R SR K His-KLHAG G5 % A= G EA G- L
7. 3 HORELAME, RE,»SERIML, PE %15
7z,
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SHEHH O His-KLHAE &1 % 30 H O 5 L 72~ 7 AH
1 % SHEEH O His-BSARKE &1 & AL & L 72 [HHZELISA
THURGZIE L7z, 72, BEfsie LTm&lTtn
v AMIE % Fv 7z, BHEELISAIE, 0.01 MjEER-E
i T % 18 i pH 9.6 T & His-BSA A 1§ % 2.0 pg/mL 12 34 3%
L, %67 V<A 2707 L — MI50uL/7 = V3201
2, ACCT—Ma—54 vV EfTo7. FL—+ETS
L— M7 % v ¥y —T005% Tween 20 % & £ PBSIA ifi
(PBS/Tween) T3[EEE L7z, %7 x)Li201% OVA%R
B OPBSIE 2125 UL Oz, =i T2HFH i E L,
Tay ¥y e 7oz, 7L — bk &PBS/TweenT3[al ¥k
W7otk & U250 UL~ 7 A BTG O PBSHA R
i (1/50~1/500,000) iz, ZiRk TG S 72
7L — § % PBS/Tween T3S L 72, TNVH Y 7+
A7 7 ¥ —¥iEGoat Anti-mouse IgGHLIA % PBS/Tween
T1/2,000 51 2A L0 L/ ™7 = V2N Z, iR T45
i L7z, 1 mg/mLOPNPP L1 mM MgCLE 301 M
Iy ) —VT I r-HCI#EEEpH 98% £ 7 = )L 12100
LA N 2, 2 CT45% [l 3 SUIG & 1T - 72 7%, 405 nm
DOWSCRE % 52 L 72,

#iERIREEEELISA

PUAMG O _EF-OF80 & N7 HUI & His-BSAKE A 1412
DWW, BAMMIEELISA%Z 17V His& @ UG % 72
L7z, BAMBBEELISAIX, FRtkRBflca—F71 v
L7ayFr R iTo 2%, His®0, 10, 33, 10, 33,
100 pg/mLiz 7 % X 9 ([CF% L 7-PBSYAE L # fLEH] & L
THULTOE T 2 VIR 7z, 2607 = )VICG
FED06RIRIZ A L HICPBSTHARL 72 FNFiho~<
AL % Z 2125 pLiilz, ZEiRCLEREE RS &
H72 DUT O#AEILHFEELISA L FAR I3 L 72

mREMEsLITO—Z=2T

RAGEESH GO~ 2 L )M EZI ) L, <~
A3 —~—flfSP2/0-Agld L 50% K =F L v ¥
) 3 —v4000% FHVERIC & D MifgRE S 217> 72, HAT
R %, His-GA-BSAIZ K 3 2 5 A6 ([ HZELISA)
T, N7 F=<OFREAT W, BEIERET, 20
PDibkorva—= 7 %47y, 25 e PrHistu R gL A
T K=~ %%/,

Fi#E b U =33 BELISA

Hislll 52 @ 72 O 123 GELISAD E#fL 247 72. Z D
FA, UTORETRDS SEE CTHIsOMTAT X 7.
Z ®J7 1%, His-GA-BSA (05 pug/mL, 0.01 Mjx -
PR #E B itipH 9.6) %50 UL o9%6-7 = Vv< A 7 a7
L= DK TNz, 4CT—MEELI—T 1 ~
Tatiotz, FO%, LREFAKIITOX VT ETo
72. 7L — b %PBS/TweenC3[E{#t# L 72D, 50 uLo
Hist ki & 50 uLOPBST1/4,000781 L 72 His 6Hifk D ks
# G2 IAREG, RIS L —
I % PBS/Tween T3[R L7205, 50 pLOHRPEEEY
i~ AL L 7T 7)) v (BioSource Interna-
tional Inc., PBS/TweenT1/6,00075 %) Mz, ZiR T45
SIS &7, 7L — k ZPBS/TweenT6RI Pk L 72
DH, 100 PLOFEE FEE (0.05% H,0,&0.1 mg/mL 3, 3’,
5, 5’-tetramethylbenzidine % & 0.01 M FEFE#% i pH 5.0)
ZhZ, EiR T3040 MRS S 7%, 50 Lol Miig
B % h0 2 BOG % 5511 &4, 450 nmO W SGEE %1158 L 72,

BRESLUVER

His& ¥ v V7 —EREEDEED =D DEBRIDEE L L

FIHZELISAT O % g O PLILE & & BEAHPUR & D )
JetEE F Lok R % RII/R L7z, His-BS3-KLH T
L2~ ZOPLUNFE A b il < His-BS3-BSA & His-
DTSSP-BSA & & T4 5E < St L, His-GA-BSA & i < X
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F1  SRIEFEEOBUMLTE & & BRARPUR & O RSt

R (KLH)
NTF U445 His-GA His-BQ His-EDPC His-BS3 His-DTSSP

His-GA t - 7 t 1

. His-BQ - - - ~ ~
gﬁ&;ﬁ His-EDPC - - - - 7~
His-BS3 — — — Tt t
His-DTSSP ~ — - - tt 1

P eTOmMCUL, TG, 7 RRIE, =5 T ) UsEd

%2 His-BS3-KLHTHIE L 72~ 7 APLILTE O 54 1Y

PEELISA

_ HAE (%)

(Hg"/"nsm) FE{ 414705 His-BS3-BSA {41470 /5 His-DTSSP-BSA
< AD YT AQ) v AR vy AQD v A2 v AB)

0 100 100 100 100 100 100
1 833 837 924 993 935 973
33 779 704 923 978 810 873
10 719 651 845 972 800 841
33 653 418 69.3 810 745 880

100 539 26.3 60.9 5.7 60.5 74.8

#3 His-GA-KLH THJE L 72~ 7 AHLIMLIE Ot & 1Y H

HEELISA
HOE (%)
His iR
(pg/mL) [ AH 4705 His-GA-BSA
A <% 2@
100 100
1 928 806
33 827 733
10 723 e
33 513 196
100 363 301

J& L 7z, His-DTSSP-KLH® Ft IfiLi# 13 5% < His-GA-BSA,
His-BS3-BSA & His-DTSSP-BSA & (e L 72, ¥ 72, His-
GA-KLH® #1115 12 56 < His-GA-BSAD & & Bt L 72,
ZZT, ZONDORINMEDED - -HEE T, BOLED
06RI A2 7 A & 9 IZPBSTH M L ~ 7 AL CTHis?
BEAELISA%Z 4T - 72, His-BS3-KLHTHIE L 72~ 7 A D
PUIMLTE O ¥4, His-BS3-BSA % FEAHHIE & L 728413,
3PCHPEDOHLIMLIE 23100 ug/mLOHis T D A2 AHI30% LA
TCHEWINE LR L7z, —75, His-DTSSP-BSA % [E#H
PR & L723ad, Hisk oRUSEIRE L otz (3
2) F7z, His-GA-BSAZ% [EAHHFLE & L 72354 b Hisk &
B < 7% - 72, His-DTSSP-KLH®D HLIMLiE D 35
&1, His-GA-BSA, His-BS3-BSA ¥ 7213 His-DTSSP-BSA
ZEAPLE & L 728 SELISATHisE o FUS IS < 7
7> 72, His-GA-KLH® HLIfL i 1%, 2PCH 20T 55100 ug/
ML O His T D & A2 AT30% UL T TR st % R L 72
(#3). U EDOERED»S, HisOFERPEAZFEL, Hit

1.600
1.400 | IO
O IIRQ
g 120 B YY2Q
i O <9R@
§ 1000 ¢ A THRE
< og00 F A THRE
w0 F X QAR
3R 0600 F
2 3
0400 F
0200 F
Foreennnn
0000 ¢ =
50 500 5,000 50,000 500,000

AR
X2 His-GA-KLH T4[RI5E L 72~ 7 A OHLILE O HLAAT

HisHifE DM HIIZ 1%, His-GA-KLH%Z %05 & L CTH W,
AU & L CTHis-GA-BSA % JH\\ 5 & & 2558 L T /2.
ZZC, 1E & FBEICHis-GA-KLH % 238 [ [ f T 1Pt 24
72025 HgPOHis-GA-KLH% 58 L 72~ 7 2 O HLIMLIE D
PUAAE (FIHZELISA) % 212k L7z, i~ 7 AT
M3 1ZHis-GA-BSAIZxf L Tl { WIS L CT\Ww7z. #Z T,
His|Z k3 2 R PUA DOAFEAE 2 HeRE T 5 729 121/5,0004
L 7 PG CHAELISAR 1T o 72, ZF 055 (323),
<7 ZADF BT, 100 pg/mLOHis T OHE A A330% 1L
TeHWRIEEERL. F72, v AGIX100 pg/mL
DHisTDOFEEZH 2% THRIZIR UL LTz, 2o
< ANERARIE R T, MfaREA 24T o 7.

mEmasEsO0—=>7

A GRE3 H 2 ISRl & &2 1T\ 307 7 TV I HETE L
7o, HATEIR, 1667 =) (541%) T/HA 71 KF—
< OEFEDRD bz, MERELISAIC L B A7) — =
T ORER, 677 TIVHIEE 02U EOBETH - 72
B AELISATHIs & 5\ BUGE 2 7R L 721077 )L % % R]
LT, BEFRECTZO—=2 7 %20 47w, 97
O — ¥ O 5E 7 PtHis mAbgEE N A 7)) N —~ %2 1857
L, Hisl~His9k &4 L7z

i & HEEEELISA T D&M A DHis & D RIS D LEER

EI3 1 HiHisHLA O i 4 1Y I EZELISAT O His & @ Uit
MO L RE2R L s OFHisiiAd T
His6Pt/Ek A% b His& O UL a2 o 72, Z ohifk%
W CEEAELISAD B L %175 7-.

Ei#E{k U =35 AELISA

FE#AL L 723 AELISAT OHisO M % 41271 L
72, FEEES0%1202 ug/mLTdH V), HE A E80% & M H
FRELE L7234, 004 ug/mLE T OHisas# ] i T
Hot. ZOMBREIE, Lis (202007 ©25 pg/mLo
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X4 ZF#Afb L 728 SELISATOHIsO s

1/625, Xud (2020)° ©0073 pg/mLd #1/2TdH 1,
M7 ) EIKELELISATH o 72, 5, Zhbobifka
FH 72 His D B I8 70 S0 L A A0 40T O Rl 37 3 1 i X
na.

#4  His-GA-KLH CT4[A 589% L 72~ 7 APLILTE O A /Y
[EHEELISA

A% (%)

<ug|jer1L> ML IF His-GA-BSA
< AD YRR wwAB T ARG < A6
0 100 100 100 100 100
1 1004 98.7 100.4 92.3 92.5
3.3 106.3 102.6 85.9 82.1 105.5
10 108.2 79.8 53.7 76.1 81.8
33 95.1 574 28.3 52.8 52.7
100 56.8 247 12.0 276 22.0

] £

BEhEORKRWETHILL A I~ (His) OE/ 7
O —Fvfinfk (mAb) OEE L7z, His & 5HiH O 4445 #
T4 &4 7-Keyhole Limpet Hemocyanin (KLH) 7 {2
L, INHTYYADRERIT-72. TILH OPLIMLFE &
S5FEE O 4245 #] T &5 4 & & 72 Bovine Serum Albumin
(BSA) L DORUSTER M. ZFDOKES, His-BS3-KLH,
His-DTSSP-BSA ¥ 72 13 His-GA-KLHTHIE L 727 A D
PULE O KISERE o 72, RIZ, 2 5NOPUME T
HELISA% AT - 724% %, His-GA-KLH T L, FEAMHPT
JEIZHis-GA-BSA % iV 7235 5 123038 & < HislF SRk =
Ml CX 72, #2°C, His-GA-KLH T4 563% L, Hisf
PR E R T & 72~ 2 ORI O MR A % 1T -
7o BASRECcru—= v 7 %20l F T, 97 10—
> D% % HiHis mAbE AN 4 7)) F—< (His1~9)
R L 72 SO TR b HislZ RSO E A 5 72His
Pufk % v 72 B b L 725 A ELISAT0.04 pg/mLE TD
HisOM AT EETd - 72, S, ZNoOHEE v
7eHisD & & 7 LA AT O S IR S 5.
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