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=Abstract=
The Characterization of Mass Transfer Factors in Neuroblastoma Implan-
ted in Immunosuppressed Nude Rats

Jong bin Lee, Gene R. DiResta* and Ehud Arbit

The chemotherapy using macromolecules, i.e.,, monoclonal antibodies loaded with anticancer agents
hasn’t been successful in delivering therapeutic amount of the conjugates. The comprehensive evalu-
ation of mass transfer factors in tumor is prerequisite for the development of the effective chemo-
therapy. Characterization of neuroblastoma implanted in immunosuppressed athymic nude rats was
performed. Its growth kinetics, glucose metabolic rate (GMR) were measured along with the inter-
stitial fluid pressure(IFP), blood perfusion rate(BPR) and pH distribution throughtout the tumor
radius. '

Volume doubling time and GMR were 8.1 days (SD 0.44 day), 23.53 mg/min/100 g (SD 3.54 mg/min/
100 g), respectively. The IFP in tumor center was increased with tumor volume, and approached to -
3mmHg (SD 2.6 mmHg) when the tumor was 3cm high. The radial distribution of IFP, BPR and pH
in 2cm high tumors showed that BPR and pH were decreased, while IFP was increased as the SENSOTS
moved toward the tumor center. The elevated IFP, decreased BPR and pH in tumor center suggested
that the delivery of conjugates might be increased by properly manipulating mass transfer factors.

Key words : Growth kinetics, Glucose metabolic rate, Interstitial fluid pressure, Blood perfusion rate, Tumor,
Neuroblastoma ‘
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w3 A 74 A 4 (FP), 3-8 A <% (BPR)$} pH 5
< A5kl AL 95, I EFSA ) 1 FY
A9 AGE F7MAAH = ol A2 whi-S sk}
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1. & O|AY (tumor implantation)

AF 220g9] AIAYF=4 (Cr:NIH-mw)E v]F44
FA(NCL Md)ERE F4lete] fH4%" 24tz719)
ESA) Q44 Telslg ). neuroblastomal 2 o] Fe)
2 2)17)71 ) 8 A 372 o) 1.2ml/Kg body wt&] cyclophos-
phamide (ASTA Pharma AG, Germany)E B-7J o) A}
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2. A E B (growth characteristics)
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Ve = Vo exp(0.63t/Td) (2

Al 2014 Ve A4HE 3] (em3), Vo E7]¢4-y
(cm?), t¥= A|7}(day)e]™, Tdx= H3juj7}A] 7}k (day)o 2
M, Bde|e}E wtZ2 a7 Fe 28 TdE 9L 5 sl
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3. =t [HAFEE (glucose metabolic rate, GMR)

BGO coincidence detecting system”2- single positron
emission tomography (PET)24 =], A3}, of=x4 T2 &
At A} AFs) BPREA o] o] 457 stk 2 Al
FAAE T4 F182 deoxyglucosest A7)
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t}.
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Fig. 1. Block diagram of coincidence detecting system
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Fig. 2. Diagram of WIN pressure sensor and CLGH combi-
nation electrode. a. WIN pressure sensor for IFP measurement,
b. CLGH combination electrode for BPR measurement
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Fig. 6. IFP profile with respect to dimensionless radius
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s DA EFFA 7} o] Aol & w shie) Wl ggle s
A A= Qe TRl A2 SR E A A7) A E
= & AA =272 Yehdglcoh

o} IFPe AALzA ) IFPEc U4 Zow g A &gl o}
ARG AT o]-4E 5 9lew, IFPE Agdoz 3}
2AF g Qv oAl A Be} AR e S48
T AE Aot} . IFP3tAw 2 2+ 94 247} manni-
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A 734 (monoclonal antibody)E o] 43+ 3| 2 84e] thzba gl Wb o R AYPH T gl
v, Zhalel] 915 whal] £ oA AR ehd gk QA Zl) Ao w] AR BIEA ) 1
Ei_i Fxp gl gtA X 59} 27| A g A3k ghlj Ao B vA = A S £
g4 SA4o] W asigr). £ AolMe AGFE g =5l ©]4 € neuroblastoma 2] LR
& oldle] 15t AT EERFHALE(GMRE S shglen, A E703 9 ke (FP), =
-yl (BPR)9} pH & ¥0] 2em 9] ol 4] wiAwlgko 2 S4%¢c}

AAEZe 2N AFNIIXZLE, AEEFTH2 28 GMRE A3 ¢y, 27t 8.1 (SD 0.44
2l), 23.53 mg/min/ 100g(SD 3.54mg/min/100g)e) A}, 9+2A] IFP & Htu]7} AA el wjat Z7)s}
o] #o] 3cm 2] ol AE 12.3mmHg(SD 2.6mmHg)e] = 9w}, ¥h7 ubgkel| ul2 IFP, BPR, pHE &
AR A, o}FA ol A TE,E IFPE F71= 92, wbd e BPR¥ pHE FHAE Ao}, o] 24 shij -
o419 719 IFP, 3}4-¥ BPR¥ pH7} w4 E%LSMR} o J—%;MH Lﬂ—rﬂ %—"— 2 vsﬂ ﬁ}t 2o

2 24% 5 gl ARAle] AlAlEgl.eH, o) QIR & A 2T
FAE oh 2 A ¢ gl-& o2 ws %llﬂr.
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