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Effects of Paclitaxel, Irinotecan, and Mitomycin C on a Highly Malignant
Xeno-Transplanted Neuroblastoma

Yoon Suk Shin, M.D., Seung Hoon Chei, M.D., Jung Tak Oh, M.D.
Seok Joo Han, M.D. and Eui Ho Hwang, M.D.

Department of Surgery, Yonsei University College of Medicine

Background: The purpose of this study was to assess the efficacy of three chemotherapeutic agents
both new and old, on a human neuroblastoma xenograft, designated TNB9, according to the standard
Battelle Columbus Laboratories protocol. Cytogenetic and phenotypic analyses showed that TNB9 was
one of the most malignant strains among human neuroblastoma xenografts.

Methods: When the estimated TNB9 tumor weight reached 100 to 200 mg, 28 nu/nu BALB/c tumor-
bearing mice were randomly divided into 4 groups. One of three drugs was administered intraperitoneally
in a total of three doses at four-day intervals to the mice in each experimental group while the control
group received injections of normal saline. The doses of these agents at each injection were equivalent
to one-third of the LD50. The results were evaluated on the basis of the maximum inhibition rate and
also by the degree of tumor regression.

Results: Maximum inhibition rates were as follows: mitomycin C, 95.6%; irinotecan (CPT-11), 72.5%;
paclitaxel, 46.4%. Mitomycin C was graded as having -++ effects, representing tumor regression.
Irinotecan was also effective against TNB9, and none of the irinotecan treated mice lost weight,
suggesting minimal toxicity.

Conclusions: Assessment of the chemotherapeutic sensitivity in vivo showed that irinotecan, mito-
mycin C were active agents whereas paclitaxel had minimal or marginal activity in the treatment of
neuroblastoma.
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protocolellA] M7t gl kA9l AA =it gA4H
o2 Foach AN FF AE] Wy AY AF
9] o]Xol AETHQ FoF AP AT glol4
ARH 2 AFHch AY FEA o)A" A
F%¢ AX AFHY AL 5FFU QA FF
9 ATl 2EE 2E 4 AL, 98 71 9y ¥
o Xz Aol A vE-3-9 XolE ARl F&
stk Al AR ZAEFS] WY AY AF AN o
FolAlg AM2-g dobAle AYat A xE AY
AR FEE WY 2wl ATl A ol
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Tro| AAH AFRANEF o|Fol4E o] &% &
2le] oA <AFolA FgMA ol {FAHA FFol
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Aol oln] AFEHIR, o= FEY 4A FA} 9
ALY AE FALH BHNA AN ES} B
A ZAEE o]F-o]4 Q] TNBIe| ofz] &<l X &4
¢ Ag AFHE Hrlslkr] A% ol ATl Ales]
k. o] AT A ARQEANEFS] X & proto-
cole] MAE H#l AP AARMNEFE Wy o
Al AWFH ol o]Fo|A]sle] paclitaxel, irinotecan (CPT-
11), mitomycin C S A 7}A] gAxgA9 HapE
BAstgdr}y. 2 F paclitaxel, irinotecan 2ol 4
M3, mitomycin C= QA A7 ZAEZ] 3
Hrol sl F24 ok ATHA sk o] ol
E.2 Battelle Columbus Laboratories protocol 'of] w}2}
TNBYol| thgt EF §%Foz A=k o] AgelA
wHed AY AF el iyt EF $%-2 LD509] 13 &
o)L, ghjoll 229 SFNAL A9 FF6tct.

CHat 3 Wy
1) MZZ(Cell Line)

AA AHEAHEF o|Fo]4 Q] TNBI] A-E53]
ot Agel] A48¥ TNBY MEF+ & FFANE

&o}2]3}e] Tsuchida TFEZHEl Fof ok} o] F
e Al 4712 AWY 1SHED o] Fakolx =
593, 19831 3ol A|FEo]A] Hr)Hoz o
o ZAg A7 et = o] A= gIcK(Table 1).
AT $A%Hoz of oFel4e ug4He 14
Al 200 FAAo)| HSRE Hgn' HSR
clone 8, G21, 128]31, N-myc DNA sequencesol]4] 60
sjoll 4] 1000} HEQ] FXEE 23h'” TNBSS <
A QA AAZAEEFE dEGcI AZhE o3 .
AE fHLH o2 HSRFA FAHA FEE 712 9]
on, FPYHoRE 5999 & FU Wit A
& Ze?

2) 48 S8 (Animals)

2l BALB/C nymu AHE A4 428 d74
HE Ftte] AR, WA} e - 4l =
A" FAE, 2R BT wlA - @704 EaE
frt. EE A9 7578 FEE /IR UG
olAlell A A FF 2L FTUE 7HH AFN4
FH oz AAEtdA 05014 1.0 mm FE] =7}
o2 Az

Zok Azl o4 A% (Study of Tumor Growth Inhi-
bition) - AYE WFAEL FAE A3, 2 Fell %
t %9 zZVE Wl 4Ynih FAVE SH G
Aol 7€zl FF FAWE W=@a"xb)2
(a=t}d], b=A0], <) millimeters)e] FAo g A&

Table 1. Characteristics of the human neuroblastoma xeno-

graft TNB9
Age of patients 15 months
Stage of disease Iv
Previous treatment -
Chromosome:
abnormal +
DMs +
HSRs —+
DNA amplication: '
clone 8 60 folds
clone G21 100 folds
N-myc 80 folds
Tumor doubling time (days) 59

DMs: double minutes, HSRs: homogenously staining regions
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ol mge2 FAHNAL" F49d FF FA7} 100
o4 200 mgell FRE o, o] FF FF BVHEL
FEA R 4o, Zb7be] ke Tnlele AFHE
TA=oizich 3 FAFY dE 74 AgTvitt
7z} 4 Ao 2 314 Ehle] FJusich o
F¢tell dlz A el AderE FAss A
4% kAl paclitaxel, irinotecan (CPT-11), mitomycin
Coldct. Zzpe} F{JA|oll AHS-E FAIES LFL
data7} f83% WY A HHEY FHH F4=
%ofl Aol LD50S] 1/3ell sHFete gelAY, ]
e Ay AREL FAE] A4} AFE R
o A fFoll st Fo]rH(Table 2). FaA|
B2 AR HARAAA A9 FYA] 001 mlg
mouse weighto] =] A] s}glct.

3) M J}(Evaluation)

ATE g FAe e ALY Hx g
(maximum inhibition rate)Z 3 7}= ]}

IR. = [1—(TyT, + CJCo)l X 100

TiTs XNEF A& ARAOF A8 AR @7
9] A BF FU¥ FATW)
Ci/Co: t= 329 3k

7t 9 HF FF FATWZL AE AF A7l
A AY YAEA R o] AL HollA JEIHR T,
EL GE o] 1002 F&3stx, 7 FeollA 4
W B F% FATWE A4} Student’s t-test
b dlz A g AWRS) FAE v2ehE o
ol A4St 7zt ABE Gerans'e) o
Hyol oA ++: F9 HY: TYyT.<1.0, +: F
ofe] Z4] A4d: LR.>58%, —: 2kAle] w]®Ad: IR

Table 2. Doses of chemotherapeutic agents

Dose at each LD50 in the
Drugs injection literature
(mg/kg *mW) (mg/kg *mW)
Paclitaxel 16 50
Irinotecan (CPT-11) 59 177
Mitomycin C 28 8.4

*mW: mouse weight

<58%08 EFo] mARG

o] HrlollA] Foko EPL 23 AW FAH
vl Adl HF F4 FATWY F4urS gujst
A Fofo] A AN AL Auisles AL
otUgicl. oFE A9 Hrl whidls & 39 3
o] AHF vt o] &S Ut

<! o

g7 x8AFLDO)H A& AFF] Ym7te
AN FEFYTFAY T/Tor= 164A0l= dzFo] 74,
Paclitaxel X] & 5.2, Irinotecan (CPT-11) X &F 2.4,
Mitomycin C X]®7°] 02% Irnotecan 32| &7}
Mitomycin C X|&Fo] tzFol vlste] Fok A7}t
HAEE BcHp<0.05). 28YUA9] TyTor 2T
25.1, Paclitaxel X] 83 16.5, Irinotecan (CPT-11) X &F
11.6, Mitomycin C X]&7¢] 0.88 <jA] Irinotecan |
873 Mitomycin C X g70] thzFgd usle] F
kA7t VAT HArHp<0.05). Paclitaxel X &3
B} Irinotecan (CPT-11) X &3 Mitomycin C X]
go] FFAAAN} Fch

Mitomycin C7} TNB9 o]Eo]2]o)| glojA] 7}aF &
FHQ gt Ag <At FAel o8] AR 7
Zbe] i Fo A AEL mitomycin CE 95.6%0)%
I(Table 3), ++2] F4EWL Bt FF FA
FA8 o] efAlEel SlolA wif- 71 F4] A g4
€ 2AFig. 1. T FA FHNA T 34 R
do] e H3 T JAEN 4R s F

Table 3. Effects of the three experimental plus two other
chemotherapeutic agents on TNB9; each group
consisted of 7 mice. Data on cyclophosphamide
and cisplatin are from our previous experimental

work (4)
Maximum Grade of Maximum
Drug  inhibition rate  effects  weight loss
(%) (%)
Mitomycin C 95.6 + 4+ 16.3
CPT-11 72.5 + 0
Paclitaxel 46.4 - 1
Cyclophosphamide 100 ++ 55
Cisplatin 97.5 ++ 6.2
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Fig. 1. TW curve for groups of mice treated with three different chemotherapeutic agents (closed squares), shown in
comparison with controls (closed circles). Each group consisted of seven mice. a: TW curve for group of mice
treated with paclitaxel, b: TW curve for group of mice treated with CPT-11, c: TW curve for group of mice

treated with mitomycin C
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paclitaxel, irinotecan (CPT-11) 2] A= A2 &
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Aoz 4G FAE F AT AgsEle A
24 4 Uk o]Fol A A} U4 Fok AAA e
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437 $FE Aol 489 $Fol A9 +HA
o7 tg3ta, FAel 2L Fgo HAlA 37 A
2% o7 4B FHE AZHE A Yo
o7l algolet” To/Tooll widt AZEE Fol7]
MA B2 control groupE ZE A Fol AlF¥|
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& M2 FE Adol F-83l, cyclophosphamide,
cisplatin, melphelan £2] ¢FE9] HFL oln} Ayt
AgelA YA

Paclitaxel-2 et FE-(Pacific yew), Taxus brevi-
foliaol A #eld Hed AAr-Eolch. o] AL tubulin
£ 2ol sl FX GEEH FHEIe o Sl
NAez i, =t AR, 2elz ¥t A
A Gt Aol glojA gds] wHolyd 9t A
g Rk ™' NARALFEYG AEFoA packi-
axel?] AP ME 4 Age a8 gyt Y
o aelm, A AgAel AN ATAE o
Mo FE 34 42 (multi-drug-resistant gene)
£ & AXE /AR YW He] EAFHe|dr} o]
A MEAL FE HPAL cyclosporin-A, dipyrida-
mole, “12]3L cremophor-ELE A£% ¢ oAg
& Ayt @l paclitaxel?] A ZFA 7 Aol
A FA e AFs} Ustoh Irinotecan (CPT-11)
& F3o] YA Camptotheca acuminata U5 7
A9 ojAH diAAEEelth oA AT FEEH
7ol 1= carboxylesterase®} 72 H Aol 2l AUA)
Well 4 SN-38ojet= &4 oAl BEFE wigsich In-
notecan (CPT-11)2 DNA E-allol] Folxl #49Ql topo-
isomerase Io]gl HAE Eol3lA A% = o
£ topoisomerase I 2 A|A|Ql 9-dimethylaminomethyl-
10-hydroxycampothecin (topotecan)< Zo}7] 3EIZ-5
F3 FEFoA AAF o]Fel A FHIT UM
3, Wr7t APg ARRAES Rl 670Y o]
Ao 717HEgt 7 A&kl glolA %A F

£ $UARG?? Kaneko52 CPT-Ilo] TNB9
wek o), o E QA AR RAEFQ TS-N-2
qAE ¢art Avke AL Loblctk E Hiol4
© CPT-IIZ} A AR RAEF o]F o]4]x|Q TNBY
o dishA =& FHrt Usich ol Aol CPT-
7} 8 A4 Af AReA] & vlEE AF 3
47t 9ginh ol AA Ade CPTIVE 29Ex
AR RANEE B8R 2 J5el YolA 43 HHWH
9] AL Zerks AzEd. Mitomycin C& 4
oA &}, dYEHog AMEsdn A FF
(alkylating agent)Z 2t-83kct ™™ o] okBeo] Fok =
4 JAl= FEY ez, 94 HEeo] JHede 3
t X8 ofAe AxA HAANA AR RAEFL] X
Feoj] CPT-I, mitomycin Cx ¥4 A3, pacli-

S
TT2

taxel > &7} wlvjstA, AAQ] Hagr ik
a#y paclitaxel-S Wy ZY AF9 AF ALt
Zulsted, viE Ay L A=A HHo
et z2ALRA AR §FE ALAAY, 2
£4g FYY 5 Uit
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