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EXPERIMENTAL AND CLINICAL STUDIES ON ANAL
SUBMUCOSAL INJECTION OF METHOTREXATE
FOR BLADDER CANCER

Toshihiko Yoshida, Takatoshi Ogawa and Takuji Fujinaga
From the Department of Urology, Wakayama Rosai Hospital
Inbou Kyoku
From the Department of Urology, Kinan General Hospital

The experimental and clinical studies were performed to investigate the efficacy of the anal
submucosal injection (ASI) of methotrexate (MTX) for bladder cancer.

In the experimental study, MTX was administered to male Wister rats each weighing from
200 to 250 gm in « dosage of 2mg/kg body weight through two different routes, one of which was
intravenous injection (IV group) and the other of which was anal submucosal injection (ASI
group). The concentrations of MTX in serum and bladder tissue after injection were estimated
in both groups. Serum MTX levels in ASI group were significantly higher than those in the IV
group from 30 minutes through 120 minutes after injection, while the IV group was higher than
the ASI group at 5 minutes after injection. Tissue MTX levels in ASI group were significantly
higher than those in the IV group from 60 minutes through 120 minutes after injection. However,
tissue MTX levels in IV group were significantly higher than those in ASI group from 5 minutes
through 15 minutes after injection.

We started clinically to use ASI for bladder cancer as a preliminary random trial in November,
1988. Between November, 1988 and September, 1989 ASI was performed in 9 patients with various
bladder cancer. The dose of MTX was 50mg every week for 5 consecutive doses. The course
was repeated at 3-week intervals. Only 3 patients were evaluable for the clinical efficacy of ASI.
Two patients with CIS showed complete regression and the other patient with superficial low grade
tumor had no changes. Five patients who had at least one course of treatment were evaluated for
their toxicities. It was noted that all patients encountered stomatitis which was regarded as one of
the systemic side effects. Furthermore serum MTX concentrations were measured 30 minutes, I,
3, 6 and 24 hours after administration in both the ASI group and IV group. In the IV group the
same dose of MTX was administered intravenously by one-hour drip infusion. Serum MTX levels
in the ASI group were significantly higher than those in the IV group from 1 hour through 6
hours after injection, which was consistent with our experimental results.

Further study should be needed to assess the efficacy of this treatment for bladder cancer.
(Acta Urol. Jpn. 37: 857-861, 1991)

Key words: Bladder cancer, Methotrexate, Anal submucosal injection
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FHik

EEABIMNY, {AE 200~250g DHEVA AX—F ,
FE AV, MTX @ ASI 52 Wi3igiRasta ko
s\, ThXZhomd s X OBEAGERe MTX &
BE DRERFNZE (LA HLBERE Lic.

MTX ZABREKCHEHE (Img/lml) L, &
iz 2mg/kg BW & L7, ASI %, DNEROAE
TSy FOILFI%BAAL, 26G #EHVTHEAL,
HEIREIRE sz ot A, 5, 15 30,
60, 903 X UF 120 I FHFRIRIMT 5 & & $iT,
B UBMARMH Ui, MK mEsm L, By
XEDOFEENDRES HEA D IR TRE -
fe BT, ThZhfERE L.

MTX BEOREL, RXBXA L/ T, 1T
Ik, RFEL TDX 2 Y bvse—t (&
178y M) BV, WEKZL TDX 7554 %
— (Abbott) #{Hf L.

BHOT » ML ~9IETH D, FERX mean+
standard deviation (mean+SD) TZ&/RL, Stu-
dent’s t test W CHEEYBRELL.

5 R

1. M MTX §&f (Table 1, Fig. 1)

BEHOMS MTX BEY, 545% Tt ASI B
CHNTHERCEERR Licdd, TORIT BRI SHE
METHR LI, Zhicxl, ASI BHTIRISHHT
C—7hAabh, 05LBRCHBERCHBELTEE
CEWIEER#FIS LT, MTX ofif~
DBITOHRIKELFZD DT,
2. ERHESN MTX &8 (Table 2, Fig. 2)

Table 1. Blood MTX levels after injection in
rats (gM)
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Fig. 1. Blood MTX levels after injection in
rats

Table 2. Tissue MTX levels after injection in
rats (gmol/mg)

Smn 15min 30 min 60 min 90 min 120 min

mean 18.03*** 1668+ 1200 332 24 121

v sb 138 24 286 13 1.03 063

n 1 6 5 6 7 8

mean 2.4 120 107 11.39%  1070* 925

Asl SD 069 159 500 556 6.82 585

n 8 5 6 5 b b

S5mn 1S mn 0mn 60mn 90 min 120 min

mean 11.13*** 406 11 047 025 0.17
v sD 261 1.00 031 007 0.04 0.03
n 8 6 6 b 7 ]

mean 456 5.00 271*  161* D91t 041
ASl SD 056 127 0.86 0.17 0.14 0.13
n 8 6 6 ] 1 7

IV : intravenous injection  ASI: anal submucosal injection
* 1 P<0.05, *s:P<00I, ose :P<0,001

IV} intravenous injection ASI: anal submucosal injection
s I P<O01, s« I P<0001

ezzv
Asl

0 S0 120

Fig. 2. Tissue MTX levels after injection in
rats

MBI, SAMIC Y — 2 RR L, L,
30555 AE 5 L AGNERIEMBETERLE &
hicxiL, ASI BTi23040#% CRERCERL, £
NEARE12043 44 % C 10 pmol/mg BEOEREHI MR
ThTHH, 605 LR I\ TIRFERRT B LT\
ThIFECECERRREI R, Tihbd,
10 pmol/mg MEA D L OORMEWREL LIES, ¥
BRETIT00 % T L Z OBRENfFIhVOR
RrL, AST BETI305 LAREI2055 4 % T DRENE
EftE X h Tl b, ASI PRE EHo 3 fELEOR
e b WIRMBIRESHEF SN D Z LR SN
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19884E10 8 H 5> 198942 9 H ¥ T 1 e, ran-
dom trial & LT, #9964 (B84, «1fl F#6l
~801%, FHT0RK) DFE « DEMFBEMCH L MTX
OITPIIE T AR E X 1T L.

ASI ©OFHuY, Shafik LOFEY WIHIFHELTE
Tinote. BERMABLD A EIARE L, WBH
PR EA L, IIFIWEE B LS, 4ABEREK
10m1 CHM LI MTX 50mg #Ba| Lic s
HT T vEtwEY, pectinate line 5 ® anal ca-
nal BIBEDKETICEA L. ZOMWMILEBTHHI
b, KEOLERI. ELSHETEA IS
&, BEOLH B, R bht.

BHEmBPUL, MTX 50mg © ASI %8 1E, 58
BHEL TRz 2 —2L L, 3EMOKERR D
%, RO —ARBE L. 2 — ADEEILESIC X
> CHEEE L.

¥io, BWTEOICEVT ASI &, 1o MTX
BERERCEIE L, ASI %%I bl fiEsl
HF 5 MTX 50 mg S ES ORIEHZEL & 1
Bk Ui,

= 3

1. fEF

BT s EREE T 5 R BHREM O BRI R %
T X PRI 3 NS BE Ied o fe DT, F DR
R x Rl 5.

FEGI 1 (69%%, Hi:) : BERFFELEFRE LT 1988
F8 AUR R 2, EMERE I CHENC LAY R
RHEORFREN A DR, £KRT TCC, G2, CIS
LW &hi.. TUEC %HEfrLic %, BCG 80mg
DEMNEAYEE, 36EkC/notc?, Rl
B (class IV) T, BEEHRE TR Y BRRE
HBEFEL, £HTH CIS AR Ihi. 19884115
b, MTX 50mg @ ASI #BEALI. 1 2—2
#TH Rzl L (class 1, I1), KD
RARELFE N Lic. DK%, IbItd4=z—ATL
o, BRREIELTEEL, BT dysplasia
TIRTORT, 187 MBRLE-> L EDL R
U,

ER2 (673%, LtE) : 194 FEFEROLDTES

Table 3. Side effects

Subjective
1. anal pain 5/5 (mild, only one day)
2. stomatitis 5/5 (mild~moderate)
3. fever 2/5 (38~39°C)
4. anorexia 1/5 (mild)
5. malaise 1/5 (mild)
Objective
before during
wBC  (/mm?) 6100678 458042028 (min. 2000)
Platelet (Xx10*/mm?) 23.4%5.4  23.8%10.7 (min. 12)
RBC (X 10*/mm?) 45351 39668  (min. 280)

i X U REE Y 2V, Lok, HREEEEENE
SRR BB K O BMRT T 4B TR e follow &,
RN DL RMEATUREE (TCC, G2) %ffFE L
FEFIC, 1988425 § TUR-BT % J&{T, #it%k BCG
80mg DEEMAEAR FHE6EIKC oo . LESL
B O ERIED bR 18, gtk
XD EEZLDhDEKELOD, 19895F1 FHA
B L7z, st cir, B HEORK FER
IUBREROAZ LR, i, —HMoakEo e
— N LR X . random biopsy #HfT L
ok n, TCC, G2, CIS OFEFER,F B L.
19894E.2 H X ©19894E 9 A ¥ ToOMc, MTX 50 mg
D ASI %34 2 — ART LCRHR, BEREIHEE

URAR a2 b Bt b Ui,

FEFIS (76 B, FBiE) : 1983 MRS 02 W T
flbllz¢ TUR-BT %%} 7ohd, T OHZ 2R THE
LT\ 7. 1988%F 9 AMREEFE LT H4R% X,
BERCERE CHRMATRER (TCC, Gl, Ta) ©
BERAIZFDOLR, ABLi. MTX 50mg o ASI
K 22— AWIT Lich, BERA TIEZALR
ot
2. Bl

1 2 — AL LT T e SHESOEIfEB% Table
3 R, AEMCE, REFEIERTH SIS
Lz HZ bR, WThb &b TRETHY, ¥
FHEALEMBOLTH ~To. EHWEWEROV &2
ELTEZbRD ORENEFICAbRIZZ EAER
Xh, “hit ASI ©wlX-Th MTX olEEL
i) EBTAZ EERETLI SO EFE X BRI

R, R EMERE X ORNEREE R ZhE
AR Liess, BES DR BRIEh . e
(B TR BT A b ek » 1. Toks, JLFIHIR
TR EIL E o 1o Abhigh o1,

3. fifh MTX R



860 WIREE 37%

Table 4. Blood MTX levels after injection in
patients (¢M)

0 min (v}
or WOmn 1h 3hr 6 hr 2% hr
10 min (As!)
mean  §68* 387 256 127 0545 0.068
vV SD 1.54 113 063 037 0.167 0.04
n 5 8 7 8 4 5
mean 375 442 392+ 200* 0993* 0062
ASl SD 132 070 064 0.60 0.303 0.025
n 8 1 n n ] 5

IV Uintravenous injection  ASI: anal submucosal injection
*P<0.05, s :P<001, s+ :P<0,00!

"g- » v
Asl

6

MTX 44

0 min(v} 1h 3h 6h 24h

10 min{ash
Fig. 3. Blood MTX levels after injection in
patients

AS] BB IOEH B ERHCR T 2 & 5 #om
MTX BE ORERZ i, Table 4 3 X0 Fig. 3
R L. ASI BRIEEAIOS#H L DRI 140D, i
¥, AESERT 500ml THM LI MTX 50mg
A R CARRIE L, AR TER X v i
Blic. LkaisT, ASI Bolog#omih MTX
BER BEE SAFEHENOERORE L KT S
T iR L. HBOEARI4~1FATHY, BRI
mean +standard deviation (mean+SD) THRL,
Student’s t test CHEERHBE L.

i MTX BEDOY - 73, AFHYSERCIIES
D 6.68uM Th b, ASI BETILI0HHKD 442 uM
Thote. Tichb, ASI BTHEMMEREDH2/3
DE— 7 PEHNE LR T, Eh, 1REEMS6
IEEH OB T, ASI BRI L L <A
BeEoit MTX BE HEREIhTwe. Do
R L b, ASI ol MTX WEFRELL L
<, Dy ORI LU U CRIGRI B E MR Shs &
LRI, HihOBYFEROBRLE—BHTHLD
LEZ bhic.
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4R, BWERRICRT 2 EEREOR T HREN
M KE L, FHOERK LUEEE, IORIIH
@M Lo T, AL R A e I T E T
b, BWECRE AR TRERANILEN SV, B
1E, —RIC)S < BT b T 5 DX SHIHRRE
ThhH, TOEAOHEECCOWTIRESESFIHE
BabhB. i, FEHOEEEBCOWTUL, Bk
REANKES &5, Tof, BIRAEA, R
EATR EDR—AR LR BITTE L

19844F Shafik®i3, #H LW EMBEOFIEE LTE
FHOIPIMETEAYRE L, ToBEriy,
# WRHI TH A misonidazole % 7, b DILFIRAEE
TrREATAHERY I\, BVEMEENEEHN
BoOhizZ EHHELTE DY, TOEEOPFT, &
DHENTRAOFT L HBHSEE LTHLBRATEST
Bl TRBELTWS. £ LT, TOBEKIGH1988%E
Shafik SR X W EDT IRt HEHIL, FHTS
HEREY MTX Lk, 3~ 2AOIFME T
BEATAERY SV, IFERBCESEBEEOR
T EHFER LI BT, BRIKT, RETETEENEI8A
X L CAERREITL, complete regression 2310
i, partial regression 2 8HlE VO HERF ko
T3, Zhbl8fF114p° bilharziasis WWiEHEL
LRELERTAD EVIEHREELERLTY, &0
FEERBRITED LV 0THS EBbh 5.
EEDE, 0 ASI 0FRBREZERTHIBE,
T VAW TERNIBS Ykt Thb
b, MTX OEARZR & LCIPIMETY Avic$
&, FEEROBIRABSCHE LT, fhd s\ Bk
HEAD MTX BENYDO X 3BT 500 ER
R L. 22T, FHETHERELT
MTX #@#R LB i, 0 & okt Shafik 50
EBREEIRSTDTHD, FOEORIF, MTX
MR RRENL D D, HORTEAR X 5A5E
HoWEHORELEL ORI ®THS. SED
FROBR, Mk MTX REOCKIFOAEC LY,
ASI Tix MTX OfIF~OBITIERTHH, b
W5 BRI ENE bh, i, BEHESN
MTX BEOCRET L), HEHTRREDC -7
3 ASI X BV, TOETREETDH 50N
LT, ASI BETIR304LARR1204 4 % C LB\ i
ErfREh s o LR Ehic.

Shafik ©®Y, misonidazole %% , ‘5T 5
SURT, ASI TIXEEA 15 2 OBEDEEER ABE XM
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By D8 fFIcE LD L, &L TRl
VARADYMEL LT Eieh Tz b, ASI © X
DEVENER AR ENELR D EREFBALTL
5. R, Mo, ZOBERRILE UCEM iR
TR RS T eV, AST I X DiE A XN H)
i¥, haemorrhoido-genital vein %3 C, BM:C
{3 vesicoprostatic plexus, #{#: T3 vesicovaginal
plexus &HA L7c#%, vesical submucosal plexus
CEEL, BMERNCERECER TS EBBLT
VB,

—fiie, MTX RXsHEEaRr, RERSE
HTHHBH, F& LTRHMEFLETHS L IR T\
%. Shafik 51, ASI CIHEMELHO MTX &
ERE A R MAAL TR, ASI X hiEE
BEHETHD MTX OHEEHEIERIND L&
ZTW5B., ZhieHLl, SEOEHLORBRER T
i, BMESA MTX BEOY— 713, ASI B
HMEROFNEME LY, Shafik b L3R B R
REIRIC L Lahb, BEHO Y- 7E#OBRE
ETHEETHD O LT, ASI BETiX 30 5 LI
120574 & CHBH @VIRESHER IR D & LHEE
A, ASI X hIEIKFEM®THS MTX DOHiES
PEIFEDOIS ZE ARBEIN . ASI T X B
MEE RO + 31 887 % i, BT 5 HEHH
MTX O%¢, SEOERBROFVBFEIL o
i Livisu.

SEDERIKETCLL, FHEFTAREM T < e
W, ASI O FH B oL EEERTHE-
A5, BWEEWBIL T Shafik Lo LIZV-X XD
Bl o ckRM B bR, Shafik 5043, ASI Tid
BT MTX O£ FEIfER EHD T
ROEBELTOVS. FHHxEl, BRI BT,
ASI BrvIiEgomny MTX BEXAEL,
A 4 BRI R L OUBREIHSEOVWThICs\WT L, ASI
BOFBEBCBCIAFREYR Lic LT\ 5.
Zhicswt L, bhbho iR T, 28 WElfEBs
BROEFITHS Wiz, Fio, BRI ST 5 T
MTX BEOKI T, Shafik HOEERELIZRERD,
WA 1 REILIRE 6 BSR4 % © AST B A A BEENC
RELCECIFBE R IR TEY, 79 V2
W SEBREITRE T b R e RV R I e,

HED X5, SEOhhbhOBE R, Sha-
fik HOWE LI IR HEAE RTLOLER
ot TO/ROWTIE, BED L ZAHROLO
LW ZATHHN, WTIRIEE LREKLD &ED0H
LWHERIOREETH Y, TOBKRIRO TTHEM %

RDOT, B bRV BELEEL bhi.

BT 54 P vFe—1 (MTX) DT
P T AR (ASD) wRILT, EERWAHUWRES
KRB R BT iew, UToEELEL.

17 o M fWCIEEROBEICRT, @i MTX
BEORINHAER X v, ASI T MTX ot~
DBITHEBRTH S, WhHPLBHEEY R TERENE
bhic.

2)7 v MENERA MTX BECHECLY, &
BEHETIEEO Y- 713 ASI B DEWVH, FoE
THEETHBDRF LT, ASI BETIZ305LIREI20
SHRE CHEBENERCBERXERTS C LAVRE R,

BFERANTIL, 9 FIOBERIEBEZIETT L 3 FlHsE
MFETEETH - %, = D CIS FEF 2 filic CR 28D
h, o 1y NC e,

) ORREYEE L& HEERD SR OEHTA
bh, i MTX BEOKF TS hE2EBMNT 5E
BARINK.

WAERZBICHID, HHEMEEED 2 BRI TR ES
RERNBELILICR B LTS, T, KPR 7
b, WHNES ARV £ )~ ScEBL s LT
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