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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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45 QLR R A IR TT e B A/ SRS AR ECF i) EGFR /K-F. 8. (RSN SEIR, RRIPIA 254 1)
Rl iR AR E A AR, TIAER SRR, AR 25 A 0 25 i P R e R VR - A P PLAR 2 55 A2
W5 245 ) ARG /0 BRI VB R b e 2L 2 B BB A9 18 EGFR &, b 1 EGFR X e 7 3 HOEE [l i i
FIEF IR . NPT EGFR BB RIS gelonin 5y 5 2 I A (8 I 7 S HAT BB (K148 5 3 30
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1. 3]

G RE B2t EAT T A HE T 1 3R (P A A
PR ) AR A 4 75 1 1 20 7 (35 3R) A BT A i B oA
Fi SRR T RE I IR B T 2 PR 254,
SRR A G Do G s T 3R A ) A0 1 A
IRz B TR T . EAlfEE R, Rl R
HABOR, GRIEMAH 2 55 % K RENE Ky 5 LT

P

I A0 SR 2 L ) 2 3R 2, LA ) A R R

2% [ K A7 32 44 (epithelial growth factor receptor,
EGFR)/& —Fhlit s BRI 18, J& T AR R AEKRH T
ZAR(HER) FK % 1 i) — 51 . EGFR 75 P8 40 i i) A=
BEAAEEET N REEEER, £ % bR
o EGFR AT RA# S 1G4k, 5 MR R AR e R T AR
B ] EGFR KI5 546 i 42 nl LA 3 40 iR
MAK. CAEMPL EGFR BHMIEHIEEERY
EGFR IS BRe e dhi &, BHIE FLAIECARSS &, BHIT
MM NG T @A, AmHsE e GE, 5%
T ALY T, el 5T < SR 2 1 IR LR P R AR KA
TR . FESERTRITE T, BATH 3L EGFR bk
PiiAEE R 5 Gelonin TR EEFBATRI&RIL, &R
Pt EGFR HEEPIIARLA gelonin 4% 7 & (anti-EGFR
/gelonin Immunotoxin, E/rG), 155l gelonin & Z AH
EE, SR T EGFR I 234 b eg 4 ff R s PR 1K % 0 e
71 AL (Taxol)VE R ik b g 25 W0t T 2 Fl PR
TR VR T B B T A B FUAAE BT SE S
LEOLI LR B, XL EGFR & # R ENG HRIZEE
(Taxol) KA TR /E FH AL ZEAT RN RS -

2. MMEFHE
2.1. 8

PR (MEME 18~20 g H.. 4~5 %) WHEILHER
AR A BRA &, BT FH I sh i # 2& SPF 251 .
AN/ filidE HA60. H1975. AB49 Fl HCC827 41
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fitk: B H ATCC, ASLI=E{RfF. HEEE: WH
sigma 2 7, 1§ FHI 6 mg/ml EA2RE LA 1:5 LR &=
0.9%5 b #H; 1 EGFR HEEPIIARL S gelonin 4k
FHE: AL EAN: MTT: E Sigma A 40/
BrFRkE: ¥ H Gibco AH]; EGFR ELISA 7 &:
T HEEE R&D A . MK3 BEbR{ 3 E FE 2R K /R
GV

22. Ik

2.2.1. AREEESE R AR

N AE/NH fa it HA60. H1975 AT A549 4 #k %
& 10%Aa4 M5B RPMI 1640 557735 (R 100
Uml H# %, 100 pg/ml §E4 %). HCC827 4R
£ 10%fi5 4 1% i DMEM 153735 (N 4 100U/ml %
£, 100 pug/ml 855 K), 7€ 37°C, 5% CO, HIE IR 746
HhEE.

2.22. MTT ApaE RN

BN 4 K3 HA60. H1975. AB49 il HCC827
Y, FEHEEAE 1 ml 2.0 x 104 AN/ml B4 i B
W, AL 100 pl 350 T 96 FLARH, T 37°C. 5% %
WG TR AR TR . 24 h 54 ENG HlZF 3 A Taxol
MBI AL 2R AT R T 100 pl B3R 96
b, B—IRER 3 NEAL, FIR &L E A,
REEERIR 72 he FERALIIN MTT W 20 ul, 4h )5,
FiA IR &L 10% SDS 100 ul, BA¥ISE, KR
R, KHEENEFARA, L 630 nm MK, T
Pk 570 nm AT E RSO FE, Al sl E 45 R

2.2.3. {HHMIRIEZAIEKEERITEMN

K FH W5 245 AH HLAT FH 76 3 (coefficient of drug inte-
raction, CDI)VFAN 5 2540 ELAE PR, 4% 51 A H 5
CDI = AB/(A x B), AR Jif5g 4 i A7 3 28 b AT 715

AB ARG MR A RA ISR A BB &4
YA AR A A5 R . 25 CDI < LI, 2y
5
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YER B A 24 CDI < 0.7 B, PhIFIfEF B2,
CDI =1, WIPZRI/ERMER AEIN; CDI > 1, NP
4R I oS B

224, MRETHEER

g sxt KA KT AB49 41, 1500 rpm B0 3
Oyl AUIYTIE T 1640 XU RIS 3 Ik, W&
PR 1 ml B 780 & R 4a i 1 x 108 4~.
WS N IR RIS, 4TI TR ol 1 85/ B A
TN 100 plo B RMLEE far 8 R BRI 1 £ 175 0L ARG
FRRAS, BB = R — M RN ER V = /6 x il
R x iR e 2) R R E o 2 R A Rk #
80~100 mm® i, FFUALAZGIHTT . gl Taxol 41452457
i 20 mo/kg, BHBKIESS, BERR 6 REAZ 1 e 3L 2 K
B ENG iR A4 2GRy 20 molkg, #IKIE
W, TR 3 RERZH LIk 4K BRA %254 Taxol 20
mo/kg Bk, kG 6 Renzh 1k, L2k, ENG
TPETE R 20 molkg, FkES, BRE 3 REGH 1K,
L4 NS 4L FVES 100 ul 0.9%S AL AN s %t
Mo TR A1 XU 5% i R AR L PR ERC£ 17 0 RIS IR S
B = R — IR AR AR O /NN B, 2 iR A
FLL ] 1000 mmP i, AbBE/NE . ORI 2R (Tumor
weight Inhibition, TWI)it5 A3 : TWI1% = 100-T:C%,
TR ZHB R IERR), CO FERZE AR R P XA ),
SIEFPR S q (RN S S BRER, q = (EA
+ B)/[EA + (I-EA) x EB], EA + B AW 244 HI I 40158
2R, EA F1 EB JA#-24 50N F O HIJ8 2% . Q < 0.85
TR A EFETIER, 0.85 < q < 1.15 RRFZH HN
EF, q>1.15 RoRmAa U EER .

2.2.5. MyEERRE EGFR &M
[ 2.2.4 008, @37/ AS49 4R iR iRy, 4
Jih g AR Rk 2 80~100 mm® B, Taxol ZH45 2571 & 20

mg/kg, NS 25z FiESE 100 pl 0.9% 5 AL A 2 1 % 1

BHRSE, AFE/NR IS B MG, BUR 25 A6 BRT Taxol
YR, JE I B SRAS MR AT B R (Extracellular fluid,
ECF), ELISA A5 /IN iR I3 F1 ECF H EGFR [ & -

H EGFR ELISA &4/ MG ECF H il
EGFR HI& &, FEFE Moo NAFLIZ TP 'S, BN B
BAPEXS IR 2 £l BAPEST IR 2 £l 25 g 1 L3 a
FRALASIE ity S B bRk R), oA % 5 B A AH [R]) 23 il 42
BH - BE X R FL A I N BA P L BH X AR 50 ul. 4R

JE TERFIURE & FLAC AR S A6 PR 40 ul, SR )5 FHINAF DU
FEdh 10 plo AOREREAE N T BEFR AR AL, S EA il
JALEE, BRSNS . HEMREEREE 37CIRE
30 Jrb. ANOAEEEEURE, FEEWA, BT, &AM
UG, B8 30 B EFH 2, WIER 5K, T
FEALIMNEEFRRF 50 pl, AL, 37°CIRE 30
AYER . FRRPE S FALG N A7) A S0 pl, FEm
NBEHFIB 50 pl, BEEGRS, 37CHEEEM 15
I35l BEFLINZR AR 50 pl, b e o BA 55,
450 nm KA I B &L IO FE(OD fA) .

2.2.6. Git¥5E

ASZUGBE K] SPSS15.0 B A #EAT Gt 40
FSREHE LA(X £ )RR, ZAFEARBI L LBER F L
77 %3 H1(One-way ANOVA), 4 p < 0.05 i £ B4
MR EAGEE N M p<0.0l WEHEREE,

3. &R
3.1. &M EER M

BT A 100 nM ENG 4 3% B 2 FIAS [R IR B 1
Taxol (VEW.Z 1)WRA AT XA F s 40 M H460,
H1975, A549 fil HCC827 f&#Milik L, R Lk
4 b, PILTBCA H A P A Wi 1 s,
IG5 245 %55 /A ) fiek 96 240 TR %) 79 245 A/ ELAE FH i 8081 K
T LN 2, TEARSNEA B RFIHISER

3.2. RPN

Z RIS SRR, ENG G iZ 85 2 /E AS49 7))
VISR A . N T RIVEAZEE R EIRG %)% 8
RECATRITROR, RATEH AS49 ZhPpfiil,
AN ASA9 RN BIRR BN, /MR i1 3] 80~100
mm?, BETVEITAERIEEK, Taxol. ENG K HAEES
i), ¢ 25 e RERE = R DN R AR AR BB 45 24, Taxol
20 mo/kg B fkiFE ST 24 /MBS, FEERKES ENG %
# % 20 mg/kg, 6 KRZ24 2 k. Taxol $L4525 2 X,
E/NG S f R ILA 25 4 IR S5 BB 2 A% 3 s, 7
A549 A, AL IR 2 6 RIFHEsH
REIZCR, HE2—BRREERIRE— R NSEE
HR 9 Taxol 1 ENG Hufi 8 RIS 1RYT IR LL sk
i ENNG G 8 =5 Taxol (K767 RUR T .
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3.3. EHERBIHHIFD o4

T ENG i Taxol BEAIRITTEARSINA R A MTE
P9 BAG I BN ABLREAT T IR IR S . A
I, [iRg ECF IR HH 4 P A7 7E A JBE 25 T Sk i) 40 A
RIMSZAR, HIX W40 MR 2 A 2 5 e B R
SE TR AT RO AT B B AL A 2 R PR T/
BRIV P A e 2L 2] R U B8 EGFR, AT i/
THX PR RN S e, 45 A

WHoeH ENG Al Taxol BEA1E RIS BA M AE A
P 5L A R R0 (1 10
N T KAEIXANME B, H ELISA SR &AW T

Taxol 7798 /)N BT A1 ECF H1 i) EGFR Fik /K-,
WnE 3 KW, 78 A9 BRI EZ R, KIS ERMEAZR
I7 Ja R R B EGFR RIA R 418 9530 pg/ml,
Saline 4] EGFR ik #4724 28000 pg/ml, 4 Saline
A EA REE L, p<0.01l, ZidEERL LR
Je/INERUIMYE EGFR 1A &4 900 pg/ml, KT % B4

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

=1 NIRRT RRHEEMNESIRE

Gl 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
H1975 Hao(
100 106 1
= Taxol
80 |
g5 %0 —=—Taxol/€G _ —4—Taxol
< >
g - E: 60 - —l—Taxol/EG
3 2
: 40 - 5 40 4
3 3
20 - © 20 -
G : : : i i : 0 . , . ; . .
001 01 1 10 100 1000 opd, 04 & 10, d0g @000
Paclitaxel Concentration(nM) Paclitaxel Concentration(nM)
120
AS49 170 HCC827
1907 —k—Taxol 100
= 80 - ~m—Taxol/EG 80 | —&—Taxol
é/ %\ —&—Taxol/EG
E 60 - OE: 60
> a0 - g 40 -
= -
© 20 - E 20
0 ! 9 T T I T L
T —— 001 01 1 10 100 1000

Paclitaxel Concentration(nM)

Paclitaxel Concentration(nM)

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
L R MTT %A@ ERER Taxol #1100 nM E/rG REBRREKELLIE H460, H1975, A549 F1 HCC827 LAk FIHIAL

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

2. oI ErG RREERA THEERNRAELERER

Group G1 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 RIEHZRTE AS49 PREAIATTHRL

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

%= 3. A549 RNHIBEER XA AT R R B(g)

KE 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 1154+0.21 1.157+0.25 1.163+0.18 1.171+04 1156 +04 1.180 +0.07 1.157 +0.12 1.167 £ 0.04 1.540 +0.01
KE 56 59 62 66 69 72 75 79
q 1619+0.01 1.566+0.01 1.704 £ 0.03 1.843+0.01 1557 +£0.01 1.643+0.12 1.220 £0.09 0.938 £ 0.09
35000 ECF 1400 Serum
30000 1200
*
E 25000 -.-E 1000
2 20000 2 800
E 15000 * & 600
Q Q
“',", 10000 'ﬂ 400
5000 200
0 0
Saline Taxol Saline Taxol

Figure 3. Presence of shed EGFR in tumor ECF. Left: EGFR levels in the ECF, Right: EGFR levels in serum
[ 3. #MERRAS EGFRRIAR. ZEXNMEERATH ECFRRIAR, AENMAEHTN EGFR REE

FIA K, ENG il Taxol B &1E RSN B AL
RN EAFEGNATAE S Taxol ¥RI7 B ECF Al
Serum f*) EGFR 7KFAH% .

4. e

PUARZGDE TR SE AR T Tl A VE A, Xt
FUAZI O NIE TR 522 NPUE, A PUEE
R Un e BERE R U S BE AR L AL 27 G BEAR IR -
L ) 2 A B W 22 A PR R 1) 3 T R ) T
W5, ZFEMEZEN RS, MR %, SERHE

(1T e S50 T B T L B, T HE DL % 3 X — B I
KBRS ERAF AR 2 [l R s, 5 3R] 5 N
Fhi, BRAET HUAHE N SRR o 1T /N 23 i N SR
TR, ESess A B I R R 4, G
V2 kB S I G O R A, R AR,
259 54077 25 Bk A A5 FH AT DA & iR 1R VA T AL
SIS R AR 22 R0 L 1 4 PR 7 D 7 1) 1
R, EATERRE AU AR T AR &, T RERRAI
PURIRIT ROR , 1IX L9697 4% HER2/neu, EGF receptor,
VEGF, CD25, # CD20, 1545 ZiMukainyr,
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REIRmEVRIT R . HETH IR 2 U 2 A4k 22 25
BRI VURERRPIEL A TS B e B m 4 BT
RO R = B A R 75 BIBF 1120 A A2
B RAAT LUA ROATT RS R 4%

G FEE, BRI MTT S2a6 AR I 2] % 12
TR PA LA E LYY R0 5] EGFR BH P4 e 48 i A=
KIIME . 2Sr Al AS49 4TI 53 R AL R AR 7Y,
TR G ENERE R, SR RKIARN L)
LA W 2 R0 e e 8 3 ) RO o PR 5 1 1) ELISA )
BRI R I EAS A 2R T 5 (R RER A Y BRAh
I8 1) BEU VORI 1LY AR ) EGFR Rk &8/, 5 Saline 41
AR B2 R (p < 0.01), FhFRE# R A
SASEEIE A T 254 9 LA B I 110 s [) 205082 17 Ak A0 A
MHEEA PG T e 5 S A2 B8 G RN EGFR 7K-F
MBI 5. SREEIRIT BRI T H IR, RAE
LA A, FRAR MR AR, ik G B A N
IR

g LATR, $1 EGFR HEEHUARLA gelonin HE
TR MEMED AT N B DR ER .
FiIRiE, NPl EGFR HEEHIARL S gelonin i di R
I PRAE F 77 S B B4R F 2
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