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———— Abstract

The effects of lung cancer cell line in Spague Dowley rats and Zucker's obese rats using subrenal capsule assay.

Background / Purpose : Lung cancer is well known as one of the high malignant cancer. So far many clinical trials
of multimodality treatment consisted of chemotherapy, radiotherapy and surgery were performed, but the results
showed quite difference according to the authors and the 5-year survival rate is still dismal. Presently the subrenal
capsule assay is regarded as the best method to assess anticancer chemosensitivity and it's importance is increasing
gradually. Recently, obesity due to overnutrition and underexercise has been increased. In this study, we evaluated of
the tumor growth and the differences of cancer chemosensitivity after human lung cancer cell implantation between
Sprague Dowley rats and Zucker obese rats. Material and Method : Human lung cancer cells(SW-900 G IV) were
cultured on the RPMI 1640 media which contains fetal cow serum and fibrin clot which contains 107 cancer
cells(2 X2X2mm3). Those cultured cells were implanted to a S.D rats were implanted to a S.D. rats and a Zucker obese
rats. Group I and group II were S.D rats and group Il and group IV were Zucker obese rats. From the first day to
sixth day of implantation, cyclosporin-A(80mg/kg) was given subcutaneously for immunosuppression. Group I and III
were given for normal saline, group III and group IV were given for NIC (Navelbine 10mg/kg, Ifosfamide 30mg/kg,
Cis-Platinum Img/kg) chemotherapy for 6 days after tumor cell implantation. Body weight and blood glucose level were
measured before and after the implantation. Implanted tumor size and it's histological findings were evaluated and the
results of each groups were compared. Result : Because of the NIC chemotherapy, group lI showed loss of the body
weight, but group IV was not affected by the chemotherapy relatively and the body weight increased slowly by rat's
age. The blood glucose level of each groups were within normal range. But its level of group II was less than group
I by 23mg%, but group III and IV have similar glucose level which means those two groups were not affected much
by the cancer chemotherapy. The growth of implanted cancer cells in Zucker obese rats was slow than in S.D. rats.
The cancer cell growth of S.D rats was not inhibited by chemotherapy, but chemotherapy influenced to the cancer cell
growth in Zucker obese rats. In the histologic findings, malignant potency was relatively high in group I and II, but
low in group III and IV. Apoptosis were found in group II, IV. All of groups revealed mild inflammation and fibroblasts
were observed in group I, IIl. Conclusion : This study demonstrates that subrenal capsule assay can be used to
determine the response of human lung cancer cell to various combinations of chemotherapeutic agents. And the subrenal
capsule assay can be done for the chemosensitivity test for lung cancer cells in short time. In the Zucker obese rats,
we certified that metabolic state related to obesity influenced to human lung cancer cell growth,
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Table 1. Experimental groups and number.
Group Number of rats ~ Age(weeks)
G I Control group 10 21 =28
(G i NIC group 10 21 - 28
G I Zucker control group 7 16~ 17
GV Zucker NIC group 7 6= 17

NIC : Navelbine, Ifosfamide, Cis-Platinum

Table. 2 'NIC' Chemotherapeutic Drugs and Doses in Subrenal
Capsule Assay

Chemotherapeutic regimen Dose Admlihrgijttgred
N Vinorebine tartrate (Navelbine®) 10mg/kg S
[ Ifosfamide (Holoxan®)) 30mg/kg S
& Cis-Platinum (Placis®) Img/kg 8
CSA Cyclosporin (Cypol®) Img/kg €

i) AMEF E AERF
£ A ARE3 HAHEFSW-900, G V)& A9
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Fig. 6. The microscopic finding of GII reveals several foci of
tumor cell apoptosis (HE x 200).
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Fig. 7. The microscopic finding of GIII reveals infiltration of
numerous lymphocytes and macrophages, but visible tumor
cell is not noted.
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(Table 3).

Table 3. Schedule of drug administration

i Il Days lm:fm 1 2345 6 r\m?xy

Gowp [-IV Cyclosporin (O (O

Group [, I Saline (A K G
e Pttt

plL K 1| e R
oo R

Tx : treatment.

vii) A Fo

SD. HZ3} Zucker B 2E oA Fo Az
Algont U PRFOE F FO2 Ut} (Table
L)

slotd] EoFS NIC (Navelbine + Ifosfamide +
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48 23

A E vfg7loA A1 QA H DA ET (SW-900)
£ fibrin clote® IHBAA 2 AEFE < 107/mizl
AE S wrse] Y H2 Ause] 8okl
(fibrin colt) HE)Z o]AA|Z] & BRE A7l o]F 0]
o] tjsted 77k cyclosporin-A HY A A A S Fof 84Tt
-3} NICE zﬂ-mg}atx]gge A]z‘sg sl =3} Aga]chouu].
014

1. 43839 ﬂlw“ﬂi}
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Table 4. The changes of body weights from the date of
implant to the date of autopsy

No. of Body weight (gm)
Group

Cases Implant Autopsy 4 weights
G 1 10 28L0(15249*  291.4(1842) 1 10.4
G I 10 288.5(33.42)*  271.7(26.69) -16.8
G II 7 460.0(32.21)*  475.0(24.49) 1 15.0
GV 7 4886(17.0)* 497901571 t 9.3
Mean 34 379.53(24.49)* 384.0(9.25) T 448

SRCA : Subrenal capsule assay.

Neidta ojzfiet gt A2048 13, 2005

* P <001 between implant and autopsy day of each groups
TP <00l between GI and GII, IV in autopsy day

HGHEFE o|H ety ol Uzt FHL7 747k
BA0 R ZAT AFE 2ozt YA oAy A
AA AgF 9 HIFAFE 379.53+24.49gmoll A FZA]
£ 3840+ 9.25emO 2 7Y 7kol| 4.48gme] Z71E B
Z°] ¥37t AUt} (Table 4, 5).

Table 5. The body weights changes between implant and
autopsy SRCA in S.D. and Zucker's obese rats

Body weight (gm)

Number
Group o
of cases Implant Autopsy
GI + GII 17 741.0(47.51) 766.4(42.91)
GII + GIV 17 777.1(50.43) 769.6(42.46)
Toral 34 318.1(97.94) 1536.0(83.37)

SRCA : Subrenal capsule assay.

A% 1IN )4 Aol vlate] 274 oF 10gm o] 4
o AFE77E YUL AY N2 FAHRL Ak
AFol BasgIon 29 Ve 4 Wz vs) A
F37t A9 7 9 YAARES ARekA) e 4
(23} 2L AFo] 27k Ao e

2. ARF7 39 Aol
AF 17 1589+2604mg%olR o, 48 Iz
& 137.7£17.86mg%=. FAtolole] o] 21.20me%7}t
olgm_ a2t A¥ Mes V2 zhzt 1380+
35m £25.20mg%E  FFARldlE H]&3H
l—% %IE} SD. FdM e &8¢ A8 F dFx
7} 2%l 01} Zucker B9 A= kx| EZ o)
2 e] F7ol #FAHA = ok 28y 2 A
oA 8 AdHdolued Roez dAdEn
(Table 6).
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Table 6. The blood glucose levels and tumor sizes after SRCA
mean(S.D.)

Gt No. of Blood Glucose Tumor sizes
(mg%) (i)

G 1 10 158.9(26.04) 15.3(3.81)

G I 10 137.7(17.86) 15.4(8.90)

G II 7 138.0(18.35) 1.7(1.26)

GI T 132.0(25.20) 0.3(0.01)

Mean 34 141.65(21.86) 8.2(3.49)*

SRCA : Subrenal capsule assay
* P < 0.01 between tumor size of each groups

3. T% =719 B71
YA EFE AZH fibrin clotS 043 F 1 75
ted A&d JA5 AgANA 473 L 2718
F715 ol &3t AREH A71E A 4T
oz ssielalge] A4 7o s AL Sta
2122 1530£38Imm' o2 o]2Ale] =
FUa7e) S P50k 4% I 997
15404£890mm’ S &2 ¢kA] Fodo s 2
ol Yvehx] dgith AF e
1.704+1.26mm’ 0.2 o2 Ao vlaf AAalg ot A8 IV
ToAE 43 M2 Hls) JAsR] Rt o]4A]9
A71RtE HE 0.30+0.01mm °] Y tH Table 6., Fig. 1).
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Fig. 1. The histograph demonstrated tumor sizes of each four
group after implantation of lung cancer cells by SRCA.

Tumor sizes (mean = 5.D) mm®

Gi an GH 1

Experimental Groups

*P < 0.01 between GIand GII, IV and between GII and
GII, Iv

DA} Zucker | BF o] HPAEF o2 T

HAGAZFE o]4T TF == 48 120
TR B 95+ 2L 44 ofREe H
ZT9A 7P B2 A 0E FFEGF A8 IS A5
EE S5+ 32 ++H)E I tgol9en, Zucker
HFQ AF M2 V22 vz $%9 =7t
o] z}zt A= Ex I0]3] ( §‘—‘3‘ +)Z§EE i3

Fig. 2-8)
MEIATEGE GAXNEE APk A oA Bl2d
2o| #AFAFALN AY iz [, Iz = FA FEHAU

Table 7. The comparative results of pathologic findings

malignant Apoptosis or  Changes of  Presence of

potency Necrosis  inflammation  fibroblast
GI ++oa+++ -—o+ -+ —adt
Gl +or ++ +or ++ T+ e
GII A = o - +
GN —@ta+ +or 4+ e =

— : Absent, + : Mild grade, ++ : Moderate grade, ++ +
: Severe grade.

o (Fig. 2:8).
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Fig. 2. The microscopic photographs show malignant lung
cancer cells cultivated in petri dish. Low(x 100, right) and
high(x 200, left) power views.

Fig. 5. The microscopic finding of GII. The size of tumor
mass is shrinked and tumor cells are degenerated, some of
them shows apoptosis against background of inflammation
(HE x 200).

Fig. 6. The microscopic finding of GII reveals several foci of
tumor cell apoptosis (HE x 200).

Fig. 3. The gross findings of cut surface of kidney after
implantation of human lung cancer cells by SRCA.

Fig. 7. The microscopic finding of GIII reveals infiltration of
numerous lymphocytes and macrophages, but visible tumor
cell is not noted.

Fig. 4. The microscopic finding of control 7 in GI, shows
tumor mass composed of anaplastic epithelial cells(HE x 100).
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Fig. 8. The microscopic finding if GIV shows scattered tumor
cells and nests against background of lymphocyte infiltration.
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