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Abstract: Objective: This study was designed to determine whether an anti-EGFR/gelonin immunotoxin (E/rG) in
combination with Taxol was against EGFR-expressing tumor xenografts, and investigated the possible mechanisms of
synergistic effect. Methods: The in vitro activity of E/rG immunotoxin in combination with Taxol against the
EGFR-expressing cell lines was evaluated using cytotoxicity assays. The anti-tumor activity of this combination was
evaluated in nude mice bearing A549 tumor xenografts, measured the anti-tumor effect of the drug combination. EGFR
ELISA Kits analyzed the expression of EGFR of Serum and Extracellular fluid (ECF) in nude mice. Results: In vitro
studies failed to show the synergy of E/rG immunotoxin plus Taxol against the EGFR-expressing cells. In contrast, in
vivo setting, there was a marked synergy when E/rG Immunotoxin was combined with Taxol for the treatment of A549
tumor xenografts. The ELISA results showed the low concentration of EGFR of serum and ECF in nude mice treated
Taxol. Conclusion: There was synergistic effect in vivo but not in vitro with anti-EGFR/gelonin Immunotoxin com-
bined Taxol. We propose that synergy is due to the Taxol-induced fall in shed EGFR levels, improved the rate that E/rG
Immunotoxin targeted to the tumor. This combination could be potentially useful for the treatment of human cancers
that express EGFR and are responsive to E/rG Immunotoxin therapy.
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Rl R 2R B B AR, TR R S rb s PRP 25 B AT S35 10 W R O e 4 P, FLAB LA A2
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G BERE R A2t EAT T 17 BE 0 B (DU A B4
PR )RR A 4 L 75 1 1 20 1 (75 3R R Bk R R oA
RSt R AR RE ST 28 & 00 1 R AR 254,
SRR A e B G A BN I A A F P A
JZ R TR R . EAHEER, REid AR
HABOR, GRIEMAH] 2 )55 % ) REWS Ry = R EE

T AR B 400 L 1 8 3 B T, A A L R SR

F A K IR 732 4K (epithelial growth factor receptor,
EGFR)2 — Pt BRI 21k, B T AR L AEKRH T
SZAR(HER) K e H 1) — 51 L EGFR 7E iR 4t i £ 4
BEFEES TR RSN, 2 E R
o EGFR AT DLgE S iE AL, 5 MR kAR R R R TS AR
B ] EGFR KI5 515 S 345 Al LA 2 3 i 77
MAEK. CHEMPL EGFR HHMEMNEEERELS
EGFR (Ml ohBRs st &, BHIEFCRIBCARES &, BEIT
NS 55 s, AANHE AR S5, %%
T AR T, el R 5 4 B AN I P R AR K A
TFHFEAE . EERTRT SR T, BA TP EGFR HigE
PR S Gelonin B EREEFBHTRLEG RIE, Hl& 1
Pi EGFR HEEPiiAf A gelonin %)% 5 & (anti-EGFR
/gelonin Immunotoxin, E/rG), FIFHH] gelonin # &A1
bb, 7RG EGFR i 214 it Rg 40 e e PR R R A e
1o BEAZEE(Taxol)1F 2R HE e 2505t T 2 Pl R
AR R T B B 1T A I SR AT I S
SERIERS F, BT EGFR SR ENG 5EE
(Taxol) IR A B 15 FH A WLIIZEAT RN IR
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PR (MEYE 18~20 g E. 4~5 fA#Y): IWE Ltk e
AR A A FR A ], BT A sh i #8& SPF 25 .
NAE/Nm i HA60. H1975. A549 F1 HCC827 41

OPEN ACCESS

fakk: HIWE ATCC, ALWEMRF. K2R WH
sigma A, {# FI 6 mg/ml A2 DL 1:5 ELB RS
0.9% & L8+ ; i EGFR HAEPTIARIS gelonin %)%
B ALKEAH MTT: W E Sigma A#; 4
Brgedk: B HE Gibco AF; EGFR ELISA R &:

T £ E R&D A . MK3 BEFR{X A3 F 38R K /R

2 e
22. ik

2.2.1. YMPAIEFR R AL

N AE/NGH ff fiige HA60. H1975 A1 AB49 44 Jifd ki
FI4r 10%a2F MLiE K RPMI 1640 353235 (A4 100
U/ml %%, 100 pg/ml # %K), HCC827 4iffik H
& 10%f5 45 7% ) DMEM £5 7% (P9 £ 100U/ml 5%
%, 100 pg/ml & RK), 1£37°C, 5% CO, e 7 4H
s IR

22.2. MTT 4apasim

B #4E K 3 H460. H1975. A549 il HCC827
Y, FEEEEAE 1 ml 5 2.0 < 104 AN/ml [ B4 i 2
W, BEFL 100 pl B2FhT 96 FLARH, F 37°C. 5% %A
WBRIEFRARE TR . 24 h 5% ENG R Al Taxol
BB A IR ZOREFT R T 100 wl B F=mA 96
b, Bk 3 NEL, FIR &AL EX A,
HReRREFE 72 he TERHFLINN MTT 33 20 ul, 4h )5,
T FiR & FLN 10% SDS 100 pl, JBEHA)E, 3%
R, KHBNEERR, L 630 nm ALK, T
Bk 570 nm ALIE RSO IE, IS E £ R .

2.2.3. ARSI YA ER TN

K FH W 24 K HA'E FH 95 % (coefficient of drug inte-
raction, CDI) VAR 24 AH ELAE PR, 3% R 1A k5
CDI = AB/(A xB), R4k /MR 40 A7 30 R BEAT 152,
AB AW BA AR A /7G5 A BB &% 2
YAl AR AN A7 VS R . 4 CDI < 11, iz
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YEFYER NTE; 24 CDI < 0.7 15, BhiE{EH B3,
CDI =1, WMZHIERMFR vM; CDI > 1, WP
4R I B oS B

224, INBRETEER

WCEEST B A K AR AB49 Ziiffd, 1500 rpm &0 3
P, dLPTIEFH 1640 XUCKTFRIEYEE 3 IR, W&
VHEIRE Y 1 ml BE SR & R 4 i 1 <108 . 6
WA FIEBISh R, K4 B b 30 5/ BRA
BT 100 plo A RS2 A 88 4 BRI AR £ 1 LR ORG
PR, B8 = R & — I N FR V = /6 < Ji
K > R TE 2) AR R AR E . Y iR iR AL B
80~100 mm’ i}, FFEALAZHIHTT . 4l Taxol 41452457
& 20 mg/kg, BRI, BERE 6 REA2H 1K, FL 2 Ik
HENG R AL ZAFE N 20 mglkg, FiKE
SF, B0 3 REAZH L IR, 3L 4 IR BRA 4R 244 Taxol 20
ma/kg #EIKVESS, BERE 6 R4525 1 Ik, L2k, ENG
RPEREFR 20 molkg, KRGS, TR 3 R4GH 1K,
FE 4 % NS 4 FiES 100 ul 0.9%E Ak i 2 1 %F
HR o [FRE A RO 47 980 R B PRI B I 00 RS RS
B8 = R — IR R AR R R /IR B EE, 22 iR A
Rk E] 1000 mm3 i, AbBE/NE . ORI 2R (Tumor
weight Inhibition, TW1) 15 A 20: TWI% = 100-T:C%,
T(E AP IR, COM IR AL T 17K F0),
S IEBPRESE q RN 5 S AR, q = (EA
+ B)/[EA + (I-EA) <EB], EA + B NFi 254 F I 398
2, EA M EB & 2 N AR 2. Q < 0.85
TR EHEDIER, 0.85 < q < 1.15 KNP Z5A A0
B, q>1.15 ZRmEA P EEH .

2.2.5. MEEBR&E S EGFR M
[[d] 2.2.4 508, 357/ AB49 ZH iR i, X4
Jih R R R ) 80~100 mm® B, Taxol 2H45 25575 20

ma/kg, NS 45z FEST 100 pl 0.9% 5 AANE 2 (4R

BHRIE, W0/ B IIE, BUR 2 F R Taxol
SRR, JE I B0 SRA R 1] BR v (Extracellular fluid,
ECF), ELISA #all /) L IfiLi% A1 ECF H1 EGFR {5 &

M EGFR ELISA &K/ L&A ECF 11
EGFR & & . Bt R fLIZ T om 5, TR 1K
BRG] 2 FL FHPEST R 2 7L = E X 1 L= axt
FRFLAS IR ity S Bl A i 70, ek 8 D45 AH [5]) 29 U E
B BHAEXS RESL AR I N BIPEXTRE . BHAEXTHE 50 pl. 48

JEAERFURE S FL A IS S A B 40 pl, S8 )5 P45 U
FEf 10 plo IRRRERE SO0 T B AR AR LIRS, Al
JALEE, B2 RINES] . HERESRGE 3TCHRE
30 ZrEl . ANOEIREARIE, FEEWAE, AT, BN
R, FE 30 a2, Witk EE 5K, AT
LM EEFRRF) 50 pl, 2 EFLERAN, 37CHE 30
YRR, PR SE RALE I AT A S0 pl, TN
ANEBEFIB 50 ul, BEEGRS, 3TCEEA 15
Orh o AR FLINZ R 50 ul, &b RB . A AR E,
450 nm KA B LA WG FE (OD fH)

2.2.6. Giit¥ Ak

ARSI HE R SPSS15.0 # i HEAT Gt #r
FISREHE LA(X £5)FRR, 2 FEARBIE HLBER F .
#7753 H1(One-way ANOVA), 4 p < 0.05 I &84
MEFEAGHHEE N M p<0.01 FHEHPHZEREE,

3. R
3.1, &SMBEIMER #m

ML 100 nM ENG s R &= RIUAS IR FE 1Y
Taxol (VEWZE 1)WRA HEAT XA [ s 40 . H460,
H1975, A549 Fl HCC827 fR4MMik 5, £UTE Lk
4 Fhetiffrh, PRETREEHBA P FEAE A . anE 1 o,
B G 249 40 %5 AN (] e 8 4 L 1 79 245 4 LA P 48 0 K
T 1 PEINER 2, TEARSNEA PR HICR .

3.2. RN

Z AT RS SRR, ENG G # K AE A549 B
VIBARLRIT AR . AT REZEEA EIRG %)% 5
RIRA AT HCR, RATEH AS49 ZhEiRl . H i
JEAHM AS49 FEFR B AN, /MR 14 FHF] 80~100
mm?®, BEATVRITAEFRER K, Taxol. ENG K MAEEE
20, 4 25 Ja REIE = R DN S R AR AR A 45 24, Taxol
20 mg/kg FEIKIESS 24 /NS, FEERIKIES ENG
B F 20 mg/kg, 6 K47 2 K. Taxol L4524 2 Ik,
ENNG %l dE R ILL4 2 4 I 85 RN E] 2 FI5% 3 o, 1E
A549 BRI, BEEATEH —IRGZ 6 Ka s
RIZER, B2 —HFSERIERE — KA. RIS 45
3R Taxol F1ENNG S 85 ISR YT IR L sk
f# ] EIrG % 5 1K Taxol [IGTT XU H I .
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3.3. hEHERBIHHIHD o4

Xt ENrG Al Taxol BRAVRITAEAR SN B AL
N B A W EBOS LRI BEAT IR R D . TS
KRB, Iehded ECF AL H 4 A A AE M 25 T SR 4 it
RIMZA, HIAX IS B 40 M 3R 52 R 22 5 G 35 31
E TR A0 RO BRI B SR AL W 24 R FRAR T/
BRIV R e ZEL 23 1] B PR B9 EGFR, AT 92>
T H R TR R AR R E S A

W ErG A Taxol BEE1EHTEMRSMS BA M7 &
P ELAT IR RO 1 0L
NT AR XM, HELISA R &AW T

Taxol X} fif 8 /)N fL LI A1 ECF Hf#) EGFR Fik /K.
Wi 3 KB, & AS49 BN Z R, & EMEEL AR
I7 J5 R R B EGFR RIA R 418 9530 pg/ml,
Saline 4H ) EGFR 1A &%)/ 28000 pg/ml, 5 Saline
MR REE X, p<0.01, i ERRELHRTT
Ji /NS EGFR #FIA &4 900 pg/ml, AKX &4

Table 1. In vitro experimental groups according to drug concentration and combination

3 1 SN E SIRE

G1 G2 G3 G4 G5 G6
Taxol (nM) 0.01 0.1 1 10 100 1000
E/rG (nM) 100 100 100 100 100 100
Combination 0.01 + 100 0.1+ 100 1+100 10 + 100 100 + 100 1000 + 100
120 10 H460
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Figure 1. Cultured H460, H1975, A549 and HCC827 cells were treated with various concentrations of Taxol and 100 nM E/rG Immunotoxin
and viability was measured with MTT

1. B MTT ERNAERER Taxol #1 100 nM E/rG SEHRELSAIE H460, H1975, A549 F1 HCCB827 ARk HMEIZIAL

Table 2. The coefficient of drug interaction (CDI) of E/rG Immunotoxin plus Taxol against the EGFR-expressing cells in vitro

= 2. {FSSERT ErG RESRER TIEERENRZAREERIER

Group Gl G2 G3 G4 G5 G6
H460 1.00 +0.12 1.01 +0.05 0.9 +0.23 1.06 +0.25 1.25+0.32 1.08 +0.08
H1975 1.01 +0.08 0.98 +0.26 1.04 +0.09 0.83 +0.25 0.93 +0.26 0.99 +0.35
A549 0.96 +0.25 0.99 +0.25 0.97 +0.16 1.00 +0.12 1.11 +0.06 1.08 +0.16
HCC827 1.03 +0.08 1.06 +0.09 1.13+0.15 1.28 £0.12 1.26 +0.16 1.24 £0.25
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Figure 2. Effect of Taoxl and E/rG immunotoxin on A549 tumors

2. Taxol # E/rG RFEHERTE AS49 M EETT R

Table 3. The combination index (g) of E/rG immunotoxin combined with Taxol to treat A549 tumors

3% 3. AB49 ZYIBMEIR B h I S AT B E R 5 ()

RE 0 3 6 9 12 15 18 21 24
q 0.153+0.09 0.862 +0.01 2.077 £0.05 1.601+0.14 1.167 +0.12 1.187 £0.16  1.166 +0.07 1.154 +0.21 1.153 +0.1
KE 27 30 33 36 40 43 46 49 53
q 1.154 +0.21 1.157+0.25 1.163 +0.18 1171 04 1.156 0.4 1.180 £0.07  1.157 =0.12 1.167 £0.04  1.540 £0.01
R 56 59 62 66 69 72 75 79
q 1619 +0.01 1566 +0.01 1704 £0.03 1.843+0.01 1.557 +0.01 1643 +0.12  1.220 +0.09 0.938 +0.09
35000 ECF 1400 Serum
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Figure 3. Presence of shed EGFR in tumor ECF. Left: EGFR levels in the ECF, Right: EGFR levels in serum
[E 3. mpEERAT EGFR Ri&E. ZEAMBEEREPH EGFR RIAR, HENMFERE EGFR FiEE

RN, ENG A1 Taxol BES1E FAE AR ANAS BA 1 7E
RN EA W FE N AT fE S Taxol JAIT B ECF Al
Serum [f] EGFR /K FAH %,

4. g

PUAZE R AL AT R A, XL
PURLYI R NIEYUAR. ERAPUER, B ST
BRI UN S e B 3%« THUR S MBI« A7 S BEARIER Y o
A 22 A0 7 W 22 R AR L 1R IR T R R A T
0. FBEIEZM RS MRS R, SSRME

(20 LB S0 TR B SR S, AR DA 7 B X — o o
PNE 2 S N ¥ e oy Nl i 0 s B Y g1 A D W
Fhim, FHAE T UpA e N SRR o T /N30 70 330 N S A i
JNERIPLR, B A B M T R i, G
T BT B 0 R (R g T, BRI,
W25 5 A TT 25 kA 8 AT DA ren i Rg 1R YA T A
SRUAISL TR AR 22 R B 1 4 R 5 7 81
W, EAIER R ALK AR AT AR R, P RERRAI
PUARIRIT ROR , X 99697 U3 HER2/neu, EGF receptor,
VEGF, CD25, Ml CD20, 54k 2Bk &i677,
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REPE R TT AR . H TR 2 Bk 2 A4 5 25 ) ik
BRI DURERERPIEC S JEIs & e i M 45 BT
RO TR = B A R 75 BIBF 1120 A 542
B RHITT LA ROA YT IR g 4

LEZ A, RSN MTT S2I6 R AG I 2 G
BRICE BB R0 EGFR FHAE 8 40 f A4
KHMER . 20 ANfiE AS49 21 i 4 SR RS AL R A 7Y,
WA GRG0 2, a5 R IR N PR Z54)
BA B S B eI B R8O o AR S PR ) ELISA X5
BRI K B2 A2 BE 25 230 9T o A R 5T 2R R
I8 [A] [ VOFN 1L R Y EGFR RiA &>, 5 Saline 41
A A AR B2 7 (p < 0.01). Rk s E= A
LA BERL G FH 200k 9 B A B 5 1 0 [0 200 T 4 AR Ak
MEIBEA WILG T R 5 B2 B H 5 8 N EGFR 7K
PR <o BIZBERIT FRAK T H R AR R, Aot
R 2R A, PR R AR, (i e B E N
AN,

Zr BRTIR, Pt EGFR HEEHUIARLG gelonin fufE
BR A EA AN BA W FSUMREEH . %0t
FARIE, APL EGFR HEEHUIARLA gelonin Hulsdi
IR T R EAEENIEFE X
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