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REfATRROFER RIS Nlet it 2B AsTaRR, 28 0L
BETHERLEEE (Ts), RILEBRFTEORESAMH 50% t9RAE 1Cy, & 2]
2.7 X 1072 mol/L, vA a4tk a6y ITs aistsifig ey ITs mppdih s 5—10
#(P < 0.05), mAaLBk ik dE ey ITs ARNBWARARBIR I G, LRARVBEHBRE
AEk,REELF, AL ITs AAGKBEHET A,

XA ARFE.RAREE,F QM4 ARAK

SEER (Ts) BHAREAKE &Z S
RARK, ERERSAREREFBRGE
M, ik, EEgEBERLEN AR ITs &
EREZMTREE.© REBRNEARAGE
5. BBRTERBGEAGASENT &%, &
EREFEERNSERINERTY, SRL—
AT 2598 BRSNS, i EAZRER
k", @ eSS RERIFRL. BRE
WEE S EEBR TR, RATEB IR R G2,
BN, ZEEEBEERE A ALK
HERY, © BAefEERPRERR, ER—
ERMBRE, ANBERBRTHIMER, £
—RAZBHSIANEERBERART HBR.
HOoRWFEaR MR, RAETEenS
FEOF LERENER TR F MR,

ITs WE—MNRAEKIMEER, B
HopEy T 40 M sk i 40 13, BX & RFU B IR LT
RITERBHE, RGO BRRE e
HhE, XFEARERER ITs RERRE
miaFEeE, ITs SBE_MMRARENET, &
WE AN EEE ITs RENREY, ITs JK3Y
FERNERNRHR A e A BRI R TT OB 2%
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Bk He(CDs) sz Bt 3 &£ ricin (Ric,
R), B=MRBNohreEEN, 3-(2-e =
HE) NER-N-BERc iz B8 (SPDP), 2-W
HAMEEY (2-1T) foE-5kEETk & H
BE-N-SZH B IARE W RES (MBS) £»BU%I& BR
ITs, LLWEREIINERNIMGE, DFIRESRK
RIFAHY ITs,
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1. $4%} SPDP: Pharmacia; 2-1T: Sigma;
MBS: Pierce, USA; Ultrogel ACA-34:LKB;
BI_Nal: Amersham; ‘H-ZaE B m L EE T
MR ETE R,

A2 THRNETERE Hs B CDs &
4. :
Molt-4 ZREXNH A THEBHRA,FIH%
E 2B, LR RR%,

LACA /RS, BEME, 6 FIIMAE 22¢ &4,

2.BHBRAL SRUMOBIKHLT,
PL& 4mmol/L 2RZ A 10mmol /L L2
Mg pH7.78E BB B R, I& 100mmol/L ¥
AN LR B REARETF.

.Ah-ERLaHNEIE O L spDP
HEEF,Z LR (4], @ B 2-1T Migse
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#™, Ric %}0.1 mol/L FRELZEM¥ pHS.5 &
FHETRS 15mg/ml KIRE, #54 FHm
A 4 fEEE/ 2-IT, FEETRE 30min, F
DA 6 28R Ellman’s R\ KN 30min,
BRI R& Y% oH6.6 # PBS BTt 7, Bt
Sephadex G-25, F§ PBS ZeBiEH Y A,
AP Hes Xt ERPEL BT K EFHIEE 10mg/
ml, fOA 3 F&M 2-1T FZE T KM 30min
JG3rBit Sephadex G-25 Rz kKR 2-
IT, i pH6.6 § PBS By b, Wi
BHEBESARS, EE TR 1—2b,
Jn NEM % LKA, @I MBS JyZE#5H, 8
$i Hs 5 2-1T RRIE LS B, Ric K4 WK
30mg/ml %F PBS pH6.6 EHT, JIA 3 FEW
MBS (B T _HZEFEE), ZBK K 20min, 37
ROt Sephadex G-25 BE.lakk, U SRHIE B I& IR
5FRBEA,ZRMHKEL0.5—1h, jn NEM
%IRRT,

4. BH-BRESCHOMALE BhEF R
BEENESY, AHEEEREZE 2ml, & Ulo-
gel ACA-34 Bt & (¢1.6cm X 100cm), H
4 0.1mol/L NaCl 9 0.1mol/L BER%EE pH 7.5
YL 7R K 280nm TR IUE B, 55 WE,
WE—BERE ZERNRTRNY, BEBESEE
2ml, FE LB Sepharose 4B &, F& 0.1mol/
L NaCl #910 mmol/L BES L2 Mk pH7.5
TWREF MR AES, BN S0mmol/L Y FHE
Bl S.

5. @M Amaite W7l

6. R h3EsABEE R LR
ITs, Hes 0 Ric ZRRPRBHFE =30
SEROA, MR LT DUR TR RS
BRiR: C = Ade™ + Be™, R&EEEFE
2GR BB L2 20t BT BT AE, ISR
12 R H R ARR R S AR R AR A tR1B,
el —E A ITs. He M Ric, BIER
& T &4 TARIC PI(Nal), $RiZ= 80—90%,
F} Sephadex G-25 HEREWEM Nal, BEH
RSB LA > 10%pm/ pg T H,

(1) ZRF A% B—E R ERRC
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ET(J ITs, Hes ?ﬂl Ric %bﬂ%ﬁiﬂﬂ'ﬂ PBS-A ﬁ
S /N RIS 100ul, FK 5 E 1041 3
MyEAREE,F5,15,30minl, 2,5,8, 24k M
BEKEIM 10u, BridBMES Mk
89 cpm {H, 24h [FALFE/NER, BUHS AR ARG,
EF24DNBRE—ER cpm . .

(2) kfaet:: B—TEBELRRIZHW
ITs, H; M Ric ZMEERNVEREKES,
SRR LACA /NERB#IKES 100 41, T
Smin, 1,2,5,8,24h ZBURB&EKIT 2041, 710 20
ul PBS, 10000r/min E,(» Smin, B 20ul E
TEfE SDS-PAGE s, TEREERF BB
#.

x B 4 R

1. ITs gyshft RMES % T Ultrogel
ACA-34 B, EBARRSRS FESE
i 1,

—_—
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1 Ultrogel ACA-34 548 ITs
Fig. 1 Purification of ITs by ultrogel
ACA-34 column

i 1: ITs; ©2: #Eg Hgs $%3: #E Ric
1: ITs 2: free H,, 3: free Ric

ITs Rp SHEOBAR Hs 28, &
JERE He 5 ITs 4EA K LM A AR
B, EEEME ITs BERZR. A TH He
MOITs Hh5EeBZk, B 1 Ak 2 AETER S
FEE 3B /LAY Sepharose 4B HEEE—H OHE.
HFXMETFAILUERBES ITs 5F # Ric
Z B &%, RKFALES ITs MAGESGHEEN
He, MTIIEEAISF. FS0mmol/L P 4E
e T SepIAK R [Ts 4idh,
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Fig. 2 Purification of ITs by
acidic-sepharose 4B eolumn
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ERBLAR Ric —EMEHEX Molt-4 41 }xY
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@3 ITs 3 Molt-4 MIEFEOYMIER
Fig. 3 Effeet of ITs on Molt-4 cell line
®: H,-SPDP-R  X: H,-IT-R  A: H,-MBS-R

RBBIEE, QB B X R E ML,
B&H ITs A ERISRERXE TR
K., @ LL=m8 (SPDP, 2-IT) E#HY ITs
FeDImiER B (MBS) #EER ITs 4 ja X
5—10 %, FRERER, KIMMESEET
R, ZH B LR R LM,

%1 ITs 3¢ Molt-4 mmMehtks Bimis
Table 1 Cytotoxicity of ITs to Molt-4 cells
in vitro

No. ITs ICY) t test

1 H,,-SPDP-Ric
2 H,,-IT-Ric
3 H,,-MBS-Ric

2.7£0.7 X101
5.140.1x 107"
2.84+0.3x10°%

P»<0.05
PH<0.05

Ric 3.84+0.5%10°"

1) No. 1. 5No. 3k

2) No. 2 5 No. 3 Hui%
 3)Mean£SD

1) Comparison of 1 to 3 2) Comparisonof 2 to 3
3) Mean+SD

. 4MRMWRHNE 1 FRICH ITs #Hik

FEATE . PB4 SRR R A i
4,

100

% injected dose in blood

]

@mn Ih 2k T
time

B4 1Ts EhBHPHRR

Fig. 4 Blood clearance of ITs

%: H,,-SPDP-R  @: H,,-IT-R 0: H,,-MBS-R

ME 4 hEH, BL MBS #EHM ITs K
NARBBEARM ITs 18, FHESERE
2,

BF 2 v T BHELZREEY: ORH
EESTREEN ITs BN REHREEE £
PleE—RHE. DB R ITs Bodesg i
DA BB N ITs BRI 1 5,505
RREHEEE, STNEESM Ts R ®E
BERRRL, (B MBS ZEIER ITs 4R E NI
%%{E, @M T.s &, Ric Rt R, H«ssft
BES, ITs RIFHEBERNEZE, ITs &
E—rHEARBEERMUT Ric, FTRAENE
BT He,
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%2 ITs, Rie B H,, mHRTHSHE
Table 2 Pharmacokinetiec data for ITs

H,, and Rie
Tu i3 TF .

T (min)| (h)’ | A B
H,,-SPDP-Ric 20.3 21.7 96.1 3.9
H,,-IT-Ric 21.5 | 19.9 | 96.4 3.6
H,.-MBS-Ric 42,2 19.8 93.4 6.6

Ric 18.5 4.6 96.8 3.2
H,, 72.2 | 41.4 | 77.2 | 22.8

MBS R RPRR S &SRSR3, B
LA T8RS He RIBERKEE R AR ITs
ERRERERB2RENESS, BEES
JEShREME, MERBBEEN ITs 2
RS R E S & BN,

™3 s [Te24 hB, H B ERR D HBMED

Table 3 Radioactivity of liver, spleen, kidney
and urine in 24h after ITs injection®

ITs liver

spleen | kidney [24/hIf R
0.774 [0.294 |0.42+ [27.04
Hg-1T-R 005w 0.0z  0.12 6.5
. 1.2+ [0.064+ [0.304 [20.3+
Hes-MBS-R 0.30 0.01  0.14 0.3

1) Mean=SD 2) ESNBRAEH
1) Mean+SD 2)% injected dose

4. EABENE BN ITs BARE # K
fn#fE SDS-PAGE M HBEwAE 5,

5 ITs EEANREN

Fig. 5 Stability of ITs in vivo

H,,-MBS-Ric: g: Sh; h: 8h; i: 24h
Hg-IT-Ric: j: 24hy k: 8h; 1: 5h
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AR TR, QDGR (MBS) &
B ITs ZERNEL DI ZRBQ-IT) EHN ITs
REHe, X 5AHEWNE EER -, OUR
BREEEN ITs AARNARBEBIEZN £ H
FA ITs(Mw 25 210k D) 3K BE 4 Ry it 1B 4 .
HEAEEARNNREERT, @ Wik ITs /3
FEREVERAREN. DomEEsEn ITs 754k
WHEEHA T EORFE Y R = w8,
PPET 4T & 60kD AR KBRS F& 30
kD ZEGR/N B, M DIRREA R EER ITs W
EERMEMR 30kD EHK/NFE, XTI
BA218,

it ®

Bl& ITs RN BAYTEEHE N A
MALNT BB BKEE, Bt Ultrogel ACA-34
ETUETENBERERT2RE, HRMgEE
FENBERSTEERE, BRS ITs 248454
M EARRR A IAL, ZRMME T ITs
M. BTEH# ITs SEHEBRHOERRA,K
Sl ITs RIMVARBHORKES). REARL
Sepharose 4B f:i#t—F 4k ITs, FIH ITs
th Ric B 4 Hok i b O S I S B8 8
DibrEE, A URR T LR A, T B ITs 4k
SN 5 e A R I B 4R

S EYHEMg LT KBRS SR
fREMER ITs, HBRU_mEEEN ITs,
HASMEARBEREER, 7€ 10 mol/L IRE Rt
REZHARY 3 1 log BI99.9 % B gn i, Bk
EXERmnmsn T, HakRREHENE
W 7 ELIT s7E 4k A1 B P A 7T LA 100mmol/
L e e AN ERER TR ENEER
ARG, F ITs BEHREH T HREAXHE
B, it REERBERRITAMREH
BEEMEERCHNRT R, BIERNEEE
e BRI

FEAR R R — e RO I 25 3 B R U W e
ITRROEM, MmZ5REHENENELE,
DB EEER ITs EARNABRE, BEAT
WANA, %4 ITs BURINE R E K
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IMMUNOTOXINS PREPARED WITH DIFFERENT COUPLING
METHODS AND THEIR CHARACTERISTICS IN VITRO
AND IN VIVO

Ji Yanshan, He Yonghuai, Chen Xing, Zhao Weiwei, Shen Beifen
{Inssituse of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing 100850)

ABSTRACT

A monoclonal antibody (Hg) was coupled to ricin using three different cross-agents
respectively. Immunotoxins (ITs) with greater cytotoxic potency were obtained through a
proper scheme. The ITs reduced the®H-leucine incorporation of Molt-4 cells by 50% at a
concentration (ICs) of 2.7 X 107"mol/L.

ITs prepared with disulfide bond is 5—10 fold more cytotoxic in vitro than those pr-
epared with thioether bond. The speed of metabolism of the latter in vivo is two times
slower than that of the former. Because these two kinds of ITs have different degradation
products, their metabolism pathways in wivo may be different also.

ey words Immunotoxins, Ricin, Monoglonal antibody
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