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Fundamental Studies of Subrenal Capsule Assay

Kimio UsHIJIMA
Department of Obstetrics and Gynecology, Kurume University School of Medicine, Kurume

BE BHETBHEESRCA) OFRERC KT AMBEAXRRT 50D, BMERREE Y A\ TERKR
HEfTolk,

DMBA #% 5 » b IPEE % # k1 Bogden © F¥E 1 # U immunocompetent 7¢ BDF1~ v 2 B &
TrBiE SENCHE BERHER I CHEBRENER YT O, BERGEIE T BT
cycrosporin A (CsA), cyclophosphamide (CPA) #FH\, EMEIEYHREF LA, b, BET »

M AR, MEHEELS S assay I L B EFFEIN R X OVEE E TOBKE F AR B EBESR L o
ERE LT,

D ®EME 2 ThiwEe, BEESL7THERIBEERNCERS R, 9HBIEMEL .,

2) CsA80mg/kg BH#5 9 H ACEBIRREFARELTL, ABFPRHLEDALA=T )V
7k BHETCAMNETIHEHEEIEE LW EBbhi,

3) CsA WLEB Fco4liERE5ER T3, BE X CDDP, MTX i< sensitive, MMC iz resistant & ¥
EEINED, AaT7 ) v 7 EBWTOBRNTIE, MTX CRISVESEYRLL,

D EFES . T ABEER T, MTX CRBESGENRD bhics, MMC TiER LD
SRCA D#ERIERKGR IS hic,

5 CsA LETF T, HREOBHNEELS-Fuls ~v R ZHERRE L Ieoicicd, BEE, &S
HEOwFBLE L Bbhic,

Synopsis Cancer chemosensitivity test by Bogden’s SRCA (subrenal capsule assay) method was experi-
mentally evaluated using DMBA induced rat ovarian cancer. Cancer tissues were implanted beneath the
renal capsule of BDF1 mice, and factors affecting development of the xenografts were examined. To
observe the effect of the host-mediated immunologic reaction, the mice were put into immunosuppressive
situations by applicaty cyclophosphamide (CPA) or cycrosporin A (CsA), and the growth of the tumor in
each condition received macroscopic and histological evaluation. Under the most favorable conditions,
drug sensitivity tests were performed. The results obtained were as follows: 1) In non-treated mice, the
cancer cells of the grafted tumor were rejected, until the 7th day following the implantation, by host
reaction. 2) In a CPA-induced immunosuppressive condition, the tumor tissue was damaged by the
cytotoxic effect, although the size of the tumor was on the increase until the 9th day. 3) CsA brought about
a favorable condition for tumor development, showing a linear growth curve from the 3rd to the 9th day
with viable cancer cells. 4) Chemosensitivity tests indicated that methotrexate and CDDP were effective,
while mitomycin was not effective in treating the implanted tumors. 5) The results obtained with SRCA
were much the same in experimental therapeutic trials using rats with primary ovarian cancer induced by
DMBA application.
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clonogenic assay (HTCA)', in vivo method &
LTRX - N~ RAETBEEDRENETORS
B, ThZh—E—E1rHVILHIhHICEST
Wgb, Al Bogden iz X W BER S WA BHE TR
fE¥%: (Subrenal Capsule Assay : SRCA) 13, 5
B & mWCERRAEBE 2 g S 920k B S h
TV S HEFARSEERBRTH SN, REEYET
HEBHE < v A B I DICBIEE O EERIE
5 Re, FHliTECHEBRFEIRRNEE R T
Wig\ A 7e & Bogden DR ERIZIIRE « DRIEN R
IR T LB, KRR TIIZhbOMBESY
ERTHZERERNE LCEWEREE Y A\
SRCA D EBHIEFT 2T D7,
M s & URBRFHR

1. BAEEE

LRI CHER, MRLTV2 DMBAFHESS »
PORERFEREE YR L O THAER? % ¥
i, BERS » b XY BHEE D cHER %
ByE L7828 (DM 170) 7T trimming UL
o awE D BB lmm BIcEE LA D
FAT7TAITAAL, EHLMYILTHIMm H
OB ZIFR LT,

2. =Y AE I UBHEE

Bogden et al.o> FE i # U BDF1ff < & =
(8 B¥4LL ) % nenbutal (756mg/kg s.c.) & TH
WL, MRS 28006, BIEAA B A IEEES
~HUBEEAR & b fc#E ke Anre,
N F I TR R RIS, vk sl T L e
15G eluster #t% A\ BEEK & K5 | L Ic[EE
FE#E ALK,

3. BEY 1 XoFHE

B LCEE DY 1 X% EAEBEME T T oculo
micrometer (LASICO #) % F\THIE (RER 2
JiFE1~0.1dmm Bf7 % CEHED L7z, FHEIBITAB
A TG, BFE clip o TRASEL 7z,

4, HBERIER

BREFCHOY A XEHE LK, BELREY
L, Bouin % iz TEZE#, hematoxylin eosin %
t, HOPA $ta%n i L CHBECEHEL .

REARBL L UFHZE
1. BEEEOBERE, HBFHNELL

REMmEILE6S

DMBAF#* 7 » M IBBEEE THREE Y < v
ABBETCBEL, RENCER, BEEROH
Bl X OB RE T,

2. REAFEOKE, =8 assay HifEds L O°
HIETTEDORE

B O ME UG % % 5 B #yCargimsl#)
& L T cyclophoshamide (CPA) 200mg/kg (3%
FEI) BEAT48KFRA 1 M5, BHERT72EEHE 1
E# 5, &7z cycrosporin A (CsA) 80mg/kg
BEMBIVEARS (ThETHERE 28
WEBE®3HE, 6HE, 9BE, 12HBK=v
A BERL, BEEEY IR X OHEBERIT RyikE
Lic, SOREEY A X EHEBITREER LR
27V VI RRCTEERE Y R Lz, &
ATV VIIIRLIDO X S CEEY 1 ROEKE,
BEAHOBEEHEED SO 5 EE, sEitEE o
mitosis &, FEREHRORE, KEMBREORE
BEOSHBRKSDE—~1062FToXSI v 25
2 X DEFREEREH LI,

3. HEAIR SRR IOHEES » bR F W
SRCA = F A ToOBKE

DMBAF##7 v  WEERZEES » + &
=—FAREE T CBE, BEo—HE < SR
Pk L ERERE T b Mg S 5 e L e ic— BB
BE, LB % ~ v 2 1cBHE L SRCA #170
o, = v AR 1IEF > 5mE L, FHIERI
Bogden et al.OFRE L EPIcfEv CDDP 2.0
mg/kg (BAAZE), MMC 0.7mg/kg, 5-FU 50
mg/kg (HBFIFEE), MTX 4.0mg/kg 2\ TFh i
BHEKLIBBEXLYSHEBE CEARTHRERS L.
KRR I~ v 2 DERER A S BHERF D 20% L
N E5 SO FTRE L L, BZHoHE
L, E20 X 5 HERE COBEY 1 XOfE

K1 EBELEEEHEA=T7 IV

SCORE -1 0 1 2
tumor size (T dmm) <0 =5 =10 10<
C/T ratio (%) =30 =60 60<
Bais 0~1/F| 2~5F | 6~/F
SRR R - + +
RAEMR AR +H + -

C/T ratio= (cancer area/tumor area) X100(%)
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SCORE 0 1 2 3
tumor size (T dmm) =0 2—-5|=2-10| —10>
C/T ratio (%) 60< | =60 | =30
BB 6~/F |2~5/F|0~1/F
FERBEIRK +H + —

C/T ratio= (cancer area/tumor area) X 100(%)

INE, BERFOBEEMEED S HEE, THILE
Bk o> mitosis #, EH@%W%QEEKO Erh
FRONL3FTTORA VYV I E2mR2T7 )V
Z7HRAV, TOEFTHROBVEERZED D LH
ELTC, I HIC assay fERIC L D BE D B\ 1
2 EHIE I e HER Y FE—EEZ » iS5 L
ERIRZH R & i L 7,
W R

1. BHEEEOBEEE, ERFHEL
BHE#®3, 5, 7, 9 EBEEEROE/LY
K1wrRL7 BEERT7THE  THAERLZRL,
9 HEBWIBM LA, FHEER7 HETLBIE
F X 92.2722.07dmm B K L 72 icB® & 7e o
7o, XL IEBFCE, BEAFAOESMR
SHEXWEEIRIGE Bbh 5 KEMBEEDE
%> (BE1) THBEHUEOEBITEEA
FEBMEY D not, ZOERIIERED
v M BHEETCBELTOCEE b IRIEREET
BTz,

2. WSO, E#
HEHEDRE

A) cycrosporin A (CsA) 80mg/kg BAE24 H X
b # A FTF#%5, B) cyclophosphamide (CPA)

assay #ifE & L O

200mg/kg BAHERT48KERT 1 R T#H 5, C) cyclo-

phosphamide (CPA) 200mg/kg B AT728R:R 1
EETHED 3SFHCETHEEROEIER 21T
AU, A% BEWIX3IHBUEEI HE ¥ TR
¥513dmm Ll E o linear 7 A% /R L 72120 B
IR L, CBRIMBELI VRS IBEK
GRRE L 7o, —0F, MRBEERIBRETICRS\VTE, 6
HE % T A, BEFHICELRDILI DL,
ABFTIIBEHTHBERICE LI SHE ST
K0, REEMEY T EEMRIERE X

&

709
Growth of implanted tumor
AT (dmm)
6k
e control
5..
4.
3.
2
k13
0
-1 v v v T v
0 3 5 1 9
days of implant
M1 BEBER (RLEF OFAMZEL

s

DMBA 5 » + SRR T ARELS. BHEE
7 HEBoofE (EAEF (HE. X100, BEE

ER1

~ADLKEMEOBEAY D5 M, BEMARTIEEA

EHEL .,

L mitosis &< Rontcoc i L, BE T
RIEMRRREIZEB T3 iov 3, viable 7efEE
faidiz & A ERDTEILEM K 77 & Teoie,

C AR R ARFS T 3 H BIieKEM
BELZD, 6 HEBBEESENEIERCE
Xhb2oTW(EE?2, b, ¢). EHLICPA%R
BHEME, »2V324RENcRET5 L, B
(3 BB )RZEMN L -EEMar 8 sh, CPA B
HOREBSR FEHORT., < v ADEKERA I
FHEREAEIFL10%AMCEE D, BT L~ Ak
Tehvote, BBEABFEHEA =T ) v /2B T
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AT
(dmm)

+20+

< Aw s AR R S

BFH2a CsAMERIHE (HE. X40), BHEADIEZ
BBt b 2BEOREILRONS,

AEmHEAIE6 T

CsA$ & UCPMBIIREIC & B IERROEL

—A— CsA 80mg HERSE
—-e-- CPM 200mg %1% 48h
<~ CPM 200mg #1871 72h

da
3 6 9 12

days of implant

EH2b CPM 200mg/kg 48FsRIRIH 55 9 H B
(HE. x40), BEMBIZASH T, BEF2FT
EHBIEEDER L7LO T 5,

EH2c CPM 200mg/kg T2EHIRI® 536 H B
(HE. X40), +Cit6 HEW®2b & IIEEFEDOFR
KRB B,

5r6HETIE A BEHESBERZETHDOI
2, OHBRABIRLEVE LD DIHTE

X2 fRENEAEROBEEROE
%3 2Ra7 VYV vIrRIAEBEEEFEEOLE (mean)
BHE#E OB K 3 6 9
A) CsA 80 mg/kg daily 3.67 | 6.75 | 7.50
B) CPA 200 mg/kg 48FKFHEIRT 5.25 5.67 3.75
C) CAP 200 mg/kg 7255RIAT 5.25 4.0 1.50

L, BETUOLABWE L2 (GE3)., Lok
DOTHUBEOERIE S RFEEEEX b T
L#E 2 bt CsA 80mg/kg EHFES 9 H BHE
B HWTTok.

3. HIBABEERISIVCEES » b HWL
SRCA & F A TO#E

SRCADHR LEBERDELILE T 5 20,
DMBA Z#RMNBEERAEE 7 » tOBEEEX AL
THERRSERY 7oL, 9 HEHOHERK 3
DX 5 EEY A Xick\ T CDDP &, MTX &
ESEHHI2dmm O Bichs, MMC B3 BE
FrX pEKL T, MEBFTR iz, MMCHI
control ¥ & B ICEEM K/ NTE A 7 R E
FERLTRD, —HEFEMEICHETE L mitosis
LEEHE SN, CDDP &, MTX Bz
A EEMREOEELR O hIEESRE EHb il
7o ns, —ERIT viable cell DFEFET 5 B H I L&
L, ERBERFEAPEEBRICBR I TLT,
5-Fu BEZERIARIF2/30 = 7 AD3FET LHIE
REer Lic(BEE3a, b, ¢, d). BZIHHELD
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3a =vie—AB(HE X100). BHEEEIZELL
WAL, BE7: mitosis &7 % EEMARAREL
IREEHR L, —MIATEERICEEL T\ 5%,

3c CDDP #&#(H.E. X100)., EEBMEOEMKH
BhbA, —IRIC viable cell BFEEET 5.

3d MTX #E5% (H.E. X100), &3 S8R B
X h viable cell R B iy,

3b MMC # 58 (HE. X100), 3a L AkOELVE
BOMEAR LN, REBEHRE, okt (HBES

i,
EHE3 DMBA 5 v M IIEEREEBEEIHE
%4 DMBA 5 » MBI T % SRCA #£ R
(tumor size)

(dmﬁ)T size | C/T ratio | mitosis | JEHa# | total
5 MTX 1.0 2.0 2.0 1.75 6.75
4 CDDP 0.75 1.25 1.25 1.0 4.25
3 Control MMC 0.2 0.6 0.4 0.2 1.4
2t __--MMC KFRE A a7 OFHERRT
1} T
- BEAEELRABCA=T7 )Y 72 AV5 L
-1} ol N _ —
; JEE P MTX #%& b &fE% R L, 2T CDDP OJE & 7x
Sl ~MTX n, MMC 3B HEVR a7 &iof (FE4).
-4f EEFEUCHGK SILOEES » F D5 B4R
T L 2 Eiest3 5 {5 I 5 D sensitive & ¥

9 day

FX e MTX & & b resistant & HE S hv i

3 DMBA 7 » I JFEED SRC Assay #452R MMC Z A\, ~v 2 LAEGE1IRRTHRS
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BH 4 DMBAPREEEES » + MTX #5 2 8%
DG (HE. X200). BEMRORTL, HoE
fEx S EMGEIBEIND,

DEKFTiTbhich, 2 BEBROBEER, MTX
BE 7y P AEINEDOEE A1 X 532X 21mm
23 527X 21mm & R ffE/ N LM R kv T
OB OEACEEMEOE®R2LR b
MEESRIEBEIhT (BE4) DREBL
MMC#%5 5 » b T212X18mm %> 526 X 35mm
EEEY A X3200% L EHE KX UEBKETHEHL
DB RIBE I hishol,
% 3

1, FEIHAE O LB IZDWT

1969%E Rygaard et al.'iz k » fThhic e +E
B R — F=v ANOBMEL, BEEME~DERE
DEBRPEELTRE L LHEAELE S OEFR 2
V) —=vZIcHVWHORTWA, LHLEX—F=v
AEGEEEERERMES, HEBEHEZEL,
BRFEE» O b RRSEHRER E UCBEN & T B
V. 1978%F Bogden et al " XIS BE CEHR T
TOBENTRAEBHIETYBEEEFOH L LT
HY, - P~y ABRETBEEZTV, &V
EEAER LI & 5 G T O¥IE L TTHE
Elfe, B, VOTYFIEE ~Y AR hEIG
F8 L 7= consumable 7z assay % BAF L E&RIGH ~
DEHR OB, UL, Bogden DJEBEICR L
TEDHEDBRAEN LB 4 DRIBELBEH I LT
%, Edelstein et al.'V=° Bennett et al.>%, %
MR 3IHEB XY XEMBREEIEED, 5, 6H
BIC3BEA G LA ENAEMRERECER S
RTWIcEMEL TV, bhbhoiTth

HERMES41%6 5

FRRIAERTH D, HREFHBES O o L85
ShaRBEDT » MICBELTH 6 HEKEED
B L TWe i Z < #EhThH ok, Leviet al.l?
26 BB TOEERY ELEET % 1z 5 icdday
assay % F5E L T\ %75, slow growing 75 tumor
TREBHESHI TR A Oz, FHE
55 Eh 3 H CRSIBRI ORI TSI REALE
TRWNTTREMEDRN D D, R b 1] & D R iNEI L E
BLETHH .,

FEMHLE © BEARE 7e F K2 T Edel-
stein et al. ', Aamdal et al.¥i%, CPA gij#&%&
DEREXEHBL WS, A%, SEbhb
NG EE R, CPA CRRZHELYHE L, o
EHYEGET ESBEEMROEENR bR,
EMEEOBBCIRKOBEE LA I,
assay #& 1< false positive 23853 AT REME DIRIB
Ihb, bz, CPAoHEESR YT 5 H
B CRERI 2 BEEI72RR, 48RRI & L ket
Licy, R CRBEMHREI RIS TH Y,
BEIZR TS 6 HB EFTLIBIFRESAE
B iaoiz,

—7 CsA OER X helper T-cell OFERFHN4
b TEY, CsA BTcofEESEIZ o
T OIS X7\, Bennett et al.®1% CsA 60
mg/kg TR — F =2 A L REERDEE DR ]
BETH A ELTED, Fingert et al. 2% 80mg/kg
#HA®RG 2 REIHICE TV, bbb
T, 80mg/kg EHFH 5T 9 HEHIRKR D BIF
HEREOEENZED LN, 6 HE X b IEFKZHE
YHECEE LB I EBHEESEE LWL LR
Hbiiz,

2. FERREEAITEAM O HEH

FHEIC B\ TIREFIC R 2 RZWHE » B
YA ZDBALD B TITOTBH, FEEHILE
T WBE I RYIE 2 BB D REME LT
BB, TTIERRICT &L EBABEHOBHEE
RSB REMREERECERI L TED
B 1 XORNIEEEBBE GO R E I LR
Bl Tusiels, F7, CsA i X % il g »
BLcHEThbhbhoRioZ L1 X T
1A L Bz CDDP, MTX I HEGZERI
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ELNED LR TEY, 1 X & HEBRERRE
DEELYEDIHENL VEHEEZELZDRD, R
B0 6 HIEPHE AT 2 & ichb i
bhoFERHErll, 1282 E T2, HERE
R X0 IEHECEL 72d0 5 HE DB XKL
IR E b ienEE 2 5,

3. CsA QLB ORI A

&E, BAEPEFIO# 5 B3 Bogden et al. D%
B L 7= B9 ot b, EHRIiw X o CIL LRI
I ) D=7 ARIETTH B R20% L E ok
ERAERE L, ChE S HMERRE LD
BESEVREOWLME Lo bbb L B
A, L b kERFERE CsA 1 Xk b HEF o BIfEH
DR L cicd EE 2 s, Bennett et al.®ix
CsA#EHIZX v =y x0lgh, B, BoEERD
DERSR, &I, BOBREKTAHER R
BIERAREETH LR T W5, LerDoT, CsA
MENBEEEEDOSGELE2DNDLHE, S5,
X vBHO PR WERREES DV IHF RS
FHEoBEPIEERS, El—HOEHICOWT
X, CSAVHERESRCEBMiE5 2% &\ 5%
EONH Y, BHWET VI BEICR T
BEL 720 5 D0 BRI LETH D,

FRGH L BT HTc ) HIRE, HEERE D LI BAR
B BRI AERE, A EOIBIE b 0N
H &%, M BE#EEcCERHEBLET. ¥, RRICRT
HEBIVEIMOH L, AHERFEOBRE LB
TELEFET,

FRBOEEIIHIEAREES (R WTHRRLL,
¥, ABFFRO—IEAEFI635F B LA B (63771290)
e ) el
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