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Diagnosis & Treatment of Intrathoracic Metastasis

Summary

We experienced intra-pleural recurrence in 5 and one lung metastasis. The cause of intra-pleural recurrence are
considered that the mucinous materials containing neoplastic cells migrated into the pleural cavity through a hole on
diaphragm by the injury of diaphragm at the initial CRS. All patients had intra-abdominal recurrence. Three patients
underwent pneumonectomy, parietal peritonectomy and hyperthermo intrathoracic chemotherapy (HITOC), and
secondary CRS to remove intra-abdominal recurrence after treatment for pleural lesion. However, the survival after
the second surgical treatment was poor, and only one patient alive 3 years after second CRS. Surgeons should pay
attention not to injure diaphragm at the initial CRS. If the diaphragm hole is made, it should be closed immediately
before the mucinous materials migrate into the pleural cavity.
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BEEAEEEORBICHS T2 R4 BE HEORER - AEEORXICETINE
(H24-#3R% (8)-157%E-007)

BEANBEREFICHT IR 225 2L O R ERENER 2R EBOEYEIRE
(&RKEHBERBE FEFE =AHE—, 8 FE)A pharmacological study of Docetaxel

during hyperthermic intraperitoneal chemotherapy

FeH

AR IE. BEAHEERE(CX T SHIPECHE 1T D Docetaxel DEEEMN S D H K DEHAEFHREL.
DocetaxelZ & S -EBEDOBEKBSLUVMBELZAELz, UTICREETRT,
HIPECIZ# I+ %Docetaxel D ZEH B E
HIPECHEITHR DRE/KFDTXIE—RDEKERLT=,
EWEEE/NFA—F—(ECL,: F13.16 L/hr(1.34-5.89), k,,:0.661 hr! (0.258-1.098), V,,:4.94 L (3.04-7.44)&
EHizhi=,
MFFDTXDC,,, /£ 5%20-400ICRoh iz,
AUC, yoratiol£F195.12(35.58-341.40) &#io 1=,

CLEZHBHEDLLE
CL, 0 L EDERIEREIBROFATICLEBEROBKR, REHSEZON T,
CLOETOERICEEOEENEZ LN,

BlEA IR

AST E R [dgrade2 %24, grade3n’1 4,
ALT E & (Fgrade2h244, grade3nV144,
/MR A (Fgrade2 334, grade3hV14,

UL D#ERIE. BEFEOBMELLERTCL LR, AUC yratioDE T AR SN =2 &5, HIPECIZ L BREREA
SDHEDITENEZ 5N Tz, CLLRTFAUC ratioDEAZENKE BAZICTITEEZ LOFA, BREO
KEDEHDIEMNTREEINT, AUC gratioDIET &KUY, BIfEADEANE SN, BMEARERLEHE
BE5 &YUH4D7%<, HIPECIZ & BDocetaxel DE R (FFHF IR TR DN ENTEN =,

ZL®Ic

8 IR &% % BE (pseudomyxoma peritonei, PMP) [X#5% ZE L [EE M A REIRCEBL. BRERNTEESF %
HREEETLSETHEBEICEKDBFELIRBETHS, BRREICITRERE. MERLV-HREEESLZ
OCREMEEILI0F ANZIAESNTINVS[1], PMPIZ T MR E E DR L Yperitoneal mucinous carcinomatosis
(PMCA) . #ifa 2 E! d Z LU disseminated peritoneal adenomucinosis (DPMA) &TlE O R EEAHD[2].

DPMAD i SEEFERMNT0%E R 55— 5T, PMCAD MR SEEFRLT%RBEFHRITEL[3], BE
HEIIEEDOHLEROUIREEERIEEREEHASDHEFEEMAERINRYANONTETNS, N
F2BEETERSAFITERANZLZELIKL EER~NDESICIZEEREERENERATHIESN
TWB=HTH5,

Docetaxel (DTX) [FEZAATVAFADELGEMSDHSNT-2F Y U RTILVAOARZEHELTHEER SN
LOTHY, RS HFICF1—TIVDOEEEZRELMEE DN TR LIS EICKYMRETEZ M T
LERZEATHDAFIT, BAAMEANALGEZLDERZICHLTEMMEN RIS TLD, BIRNESE
DEMERIZIZ BRG], RE, BO - B, RIFEZESLAH D, HERFIRFTHLEMERE L. FFIZHF
FERE A T DTX TS FEESNTINS[7], DTXIE, BERNICKKBFY M HBITADEIEEN, HES[11]
PIREL[16]IKY  BIEEEEEICEBRRNIEEZODTIXDEKENSDHEEXRTY) 7S5 X1£0.190-0.346
L/hr, BEKFRAUC/MEEFRAUCIF22-1,770 (R RAES15) THHEHRESNTLVD,

FEEREEEED D O1DIZHE A& R 2 1b % & % (hyperthermic intraoperative intraperitoneal
chemotherapy, HIPEC) 5'% %, HIPEC(&. [EiE7% E DIEB DO UIRRE 41 —BEITROTHRNARITHEBERER
RETDHETHD HIPECIXEBUIRZBLEEANICERET SESMEEOME/ . FHICKYBRERIZEHSIEo1-
EEMEOERRICEY. NAOBREHCENTITHONS, 41.5EDQREEEIL. DTXXPTX, oxaliplatin,
gemcitabine D BB MR DM REE R T HIENME[S.91INTIND, £z, BEZDEDHIEE
HMEOFRSZMZSIEEHFINTLD, BIEEEEEREOEE TIIHIPECEE T ICFMEZTAITThhizE
EBXYHIPECEEHhE TToEBEICEVLWTFENRVNRELHB[6],
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S EPFEHE HIPECOEEEB)RE

FE R DB E1 < &V doxorubicin X melphalan D =Y BN ENEFH L =L DHE[4.21]53H D —7 . oxaliplatin[Z
DWTCIKEENSDERICEECNRONENoIzEDHE22]1EH S, DTXl;tHIPECI:BHréﬁ;?Jﬂ‘iﬁ%L\
RRAEITHDEEEZDOND, LALENS, DTXOHIPECIZH T EMERE L+ DRI TN, F2
TABFLE Tl HIPECHEITHRIZH T ADTXDE Kb A LD EEERLMNITEIEEBREL-,

%%:ﬂs.ﬁ.

1145l (Table 1)dr, BIESHI. 6k, FihHE£23-67%. body mass index (BMI) [£15.8-30.8 TH o1z, &I, IE
EEEAHY ., REEBIZINELSASE., BHAA20., FRERLADMNEHA - RENA-BEEEDEEA
BT,

FHICEZEEDVIRER L. EHEBICKRECELDIIENL BERNBIV/MNEEZTNTNINEE LU3
SEIL. FNOE3EBEICEATFLI-220 R CEHEL-ECA, &/INT1/22, mK1422TH-T=,

HIPECHEfTHODTXDEKth, miEhEEHEBEENBIBEM/ A TA—S—

HIPECHEATH DK R UIMEFRDTXDREHBEEFig. 112RY, BKPREERT0-4053 (AT TRE
ERBIE- AT STICE W TERMERD AR Stz MiEPREHBIIHIPECER %2040 (28
WTREREMNRLON,

BAKBEDTXOEMEN R/ NSA—2—FEH L, initial drug concentration(C,), elimination rate constant (k,),
area under the curve 0 to infinity (AUC,_.,), volume of distribution(Vd), clearance(CL)% 583 &(Table 2|Z7R
LTz BEKEFAUC, o, MEFHAUC, o R UIHEKFAUC, & MLiEHF AUC, oD Lk (AUC ratio) % 8.8 Bl (ZTable 3
[ZRUT=, BEAKFDTXDkeld0.661 £ 0.276 hr! (mean &= SD, n=11), VdIF4.94 = 130 L(n=11), CLI&3.16
+ 1.38 L/hr(n=11) &%557=, DTXMAUC ratiol£95.1 = 87.3(n=11) &, AAELKED o=,
EBEMERRR

Grade 3MEI{EA (X, alanine transaminase (AST) =aspartate transaminase (ALT) EF#& 141, NES OE ViF D
1RO ZDHTH >z, grade2 TIXAST EFZ2fl, ALT L FZ26I. ANEFTOE VR AE3FITREDT=,

AST-ALT ER &, iR 1 2B RICIXIEREEICRoTLV =, Bl - IR F4F TROHO N =,

HikEEE

1 EEMA

AXVT—ICREERER 20 mg: /I T AU TA AR R, TR, 4FY—IL © E5K30 mg: TYRML
YAV —AHEA S, B SBRIER  KEERTRBRARH, KR ﬁggi;ﬁg{gjﬁi
2. R

acetonitrile (B &K /OTRISTM) BERALEHA R4, B, 01031-2B N

phosphoric acid (GREEFR) - fefETE/RKX L1, KB, 167-02166 ekl

methanol (FEBARIORYNTSTR) T HFATROMA R4, REB, 21929-23 /\;/;» ;}\ ,
human sera: Sigma-Aldrich, St.Louis, MO, S7023 i3 1) \
RHA
ISOLUTE C2 50 mg: N\AFAZ—T-De\UER R, EIR, 320-0005A 0 N

4. ERABES

B BRSO 5T74— X T L (HPLC : High Performance Liquid Chromatography) : BiE, B
R T LC-10ADvp, 54 - IR A H ERHES : SPD-10Avp, Y AF LAY rA—5—:SCL-10Avp
HS5LF—T :CTO-10ASvp. T —HMIEY ThH L7 :LCSolution, F—hk 4> x4H4—:SIL-10ADvp
b, et BiEsERT, . 5.4 Shim-pack CLC-ODS (6 mm x 150 mm, 5 pm) X &t B2
—I )L —, BIX, 228-00808-91
5. W&RE
DTX# 541%23-67 mD5 BN B, 6 BDEMETHoT=,
6- ERAE
uE%ﬁi EEENERSLEK. MEORERETS. DTXU)&HBZB#FEM fEKIZEEER. 510, 20, 30
> MFIFEEER. 51£10, 20, 30, 40, 60 73,
6-3. EIH'I#I%IE
AST. ALT.BUN., JL7F=> /MR, AES OE Y BINER, RO FHLET. FHZE B, Fiik1-2
B #% D 1R & fE% Common Terminology Criteria for Adverse Events Version 4.0 (CTCAE Ver. 4.0) &% 4L
T, BIERZHERL=,
6-4IE IRUIBRE
FHTEEHEELEC. R-1OBEEFALTERLE,
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Table 1. Patient characteristics

Table 2. Pharmacokinetic parameters of docetaxel in ascites after
hiperthemic intraoperative intraperitoneal chemotherapy.

Patient Height-Wt

No. Age~Sex em, kg Diagnosis Resection area
A 63-M 156,75 Serous Cancer 9/22
B 23-M 176, 60 Gastric Cancer 9/22

54-M 175,55 Small bowel 122
Cancer
D 39-M 171,50 Appendiceal 13/22
Cancer
E 49-F 159, 40 Gastric Cancer 8/22
F 36-F 158,40 Ovarian Cancer 2/22
G 65F 153, 48 Ovarian Cancer 10/22
H 67-F 160, 48 Ovarian Cancer 9/22
I 65+M 164, 51 Mesothelioma 2122
J 58-F 156, 45 Ovarian Cancer 2/22
K 49-F 155,52 Ovarian Cancer 14/22

Patient G AUCq.r kep Vo cL,
No. mg/L mg/L-hr hr? L L/hr
A 8.12 13.01 0.624 4.93 3.074
B 7.27 14.09 0.516 5.50 2.839
C 10.20 9.29 1.098 3.92 4.306
D 7.69 29.81 0.258 520 1.342
E 5.37 16.89 0.318 7.44 2.369

F 9.16 8.53 1.074 4.37 4.690
G 6.40 6.79 0.942 6.25 5.888
H 6.71 10.26 0.654 5.96 3.899

I 13.15 23.57 0.558 3.04 1.697

J 11.11 16.99 0.654 3.60 2.355
K 9.82 17.05 0.576 4.08 2.346
Mean 8.64 15.12 0.661 4.94 3.164
S.D. 2.30 6.88 0.276 1.30 1.383

Table 3. Peritoneal fluid AUC, serum AUC and AUC ratio (0-40 min Table 4. DTX ascites concentration during HIPEC

Patient AUCpo.40 AUCg.40 AUCy.q0 ratio
No. mg/L-hr _ mg/L-hr
A 4.43 0.0602 73.60
B 4.11 0.0922 44.55
C 4.82 0.0655 73.59
D 3.61 0.0262 137.63
E 323 0.0908 35.58
F 4,36 0.0611 71.37
G 3.17 0.0654 48.39
H 3.62 0.0622 58.24
I 7.32 0.0214 341.40
J 6.00 0.0523 114.64
K 5.44 0.1148 47.38
Mean 455 0.0647 95.12
SD. 1.28 00274 87.32
Table 5. DTX serum concentration
P‘;i:“‘ z’n“r‘l" 10 20 30 40 60
A N.D.  0.0819 0.0909 0.1032 0.1700 0.0916
B N.D. 01008 0.1629 0.1634 02518 0.2303
c N.D. 00819 01049 01052 02021 0.0916
D N.D.  0.0318 0.0413 0.059% 0.0490  0.0489
E N.D. 01009 0.1648 0.1634 02314 0.1214
F ND. 01094 01008 0.0906 0.1319 0.1219
G ND. 01004 00854 0.1519 0.1098 0.0998
H N.D. N.D. 01588 0.0919 0.0864 0.0383
I ND. 00258 00352 0.0473 0.0409  0.0302
J ND. 01135 01309 0.0365 0.0664 0.0250
K ND. 01374 03291 0.1583 0.1276  0.0451
Mean 0.0884 0.1277 0.1065 0.1334  0.0858
S.D. 0.0352  0.0803  0.0472  0.0726  0.0598

N.D. = No detected

Patient  Time 10 20 30 40
No. min
A 8272 7117 6.378 6.316 5253
B ND. 6708 6.193 5.380 5318
c N.D. 8379 7272 16.638 4.805
D 8.004  6.697 7.415 6.744
E ND. 5232 4.551 4.743 4349
F 10056  6.503 5.999 5.189 5425
G 7093  4.633 4367 3.685 4.225
H ND.  6.047 5218 5.105 4207
I ND. 11798  10.858  10.747 8.514
J 11997  8.597 8.873 8.307 7.430
K ND. 8856 $.054 7.714 6.461
Mean 9.084  7.324 6.917 6.529 5.599
S.D. 0872 0.602 0.585 1.104 0.458
N.D. = No detected
100
g 10
E _ Q Q Q [o]
= =
8E 1
£2
[ —
Z 01 é f ¢ ¢ T
a
0.01 I 1 i 1 T I 1
0 10 20 30 40 50 60
Time (min)

Each point represents the mean = S.D. (n =5-11)

Figare 1. Ascites and serum concentration-time courses of docetaxel

during hyperthemic intraoperative intraperitoneal chemotherapy
administration of docetaxel (40 mg/body) over 40 minutes
in patients with pscudomyxoma peritonei.
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(DAL  HIPECDZERERE

B H &

1. EFDREKBPDTXEEDEIE

TRE1]50AERITEEEMZ. HPLCERAWUTOAETAELz, 1.5 mLIYAIB8F1—T(CEMEK
500 pLE AN, NEPIZLEY B &L TPTX 10 pg/mL%E50 ug/mL, 30% acetonitrile 500 pLEMZ LIEHL =, B
B AHS5L02100% methanol, #Bfi7K%ES500 uLg DIERESIL. TR BEEELXERBHEAHSLISE
AL, BEABEIT o120 FDHS00 uLO MK THS LEZE R 50% methanol 500uL TEMZERH LT,
BEHEIDTXEAEEEIEKTEMNLO, 025, 0.5, 1, 5, 10 pg/mLTHERK L=, EERFIEXDTXT250 ng/mL T
Hot=,

[HPLC%#]

mobile phase : methanol : 0.3% phosphoric acid =72.5 : 27.5
flow rate: 1.0 mL/min

column temperature: 37°C

UV detector:232 nm

stop time: 15 min

inject volume:20 pL

2. EFOIMEDTXEEDBIE

TESOAERIBIEEMZ . HPLCERAWUTOAETAE Lz, 1.5 mLIYA/Y0F1—TIZErE
500 uLZE AL, INERIZEYE L TPTX S ug/mL%50 pg/mL, 30% acetonitrile 500 uLZF M X K<L, E
B H B 55 412100% methanol, #B#iZk%500 uLg DIEREEIL, ZDHRBREELZEHBMEANSLIZE
AL. BEAB%E{Tofz. ZD%500 uLDRBIK THT LEHER, 50% methanol S00uL TEMZEAH L.
BHUREASETEREEL, 125 uL050%methanol TEIAMELT-#. 15,000 ppmT10 minZ(H L, E5F115
uLE STy T2 Lz, BERIEDTXEFMETEMLO, 0.02, 0.04, 0.06, 0.08, 0.1, 0.2 pg/mLTHERLL
fro BB R(EDTXT20 ng/mLTH271=,

[HPLC& 4]
mobile phase : methanol : 0.3% phosphoric acid =70 : 30
flow rate: 1.0 mL/min
column temperature : 37°C
UV detector:232 nm
stop time : 35 min
inject volume: 20 pl
M EEEN

BONREBEROEKIV = AV IS DB RO ICITEMENEEET 0455 L Napp (Numeric
Analysis Program for Pharmacokinetics) Ver. 2.01MD7 74 )Lt IN—F AV RET )L, AdvIZERLV =, #]
HfE&LL T, AMT:40, RATE:0, F1:1, S1:4, Lag:0, Dini:1, I:0, K: 5 7%4EMLC= Cyexp (-kt) kYK
Hzk FANL., HEILEITo =, K. MBEDAUCITERELETERL,

IR ECEEARRREL O S-EEADOEEICHL T2 SO AFIR S TIIEEADEYBITH
Bohd, CO-OBRIIEEOESVIRICNA ., SEEOMAARZEEOERICERBE T 5L
e RERE R EN TS, DTXIZDFENS61.9[7]EKEL, DA AT REEERNICEKEE
5[8], SHIZDTXIZILBEA T CIEBEEIHEIN RN H S8, HIPECIZLSFHMELAB VRN AFITHS
EEZBNTWVASN, DTXDEYENREICET S X+ TR zHIZ, HIPECHEITHIZE 1T HDTXDREE
MoDERERE L=,

Ex

HIPECHEfTH DDTXREHBIE—RDBERERLECEMND, DTXDHEKIFEKM M FHITO1-0
IS— AN ETILTEN Uz, DTXDEYEIRE/ (S A—4— (X EOH|E[11, 16]&LEL . CLpldRELAY,
AUC ratio AMETL=C&M B, HIPECIZRYREREMNSDDTXDEEMNTTELI=CENRE ST, TDERE

T, BEEMASILICKDMBBBED LR[4], FMICLIBENEZONT. CLoOEAEFERRER/D
T4E&. AUC ratioTIF10fEiE<H >7=, HIPECHTIZITHh N A IEIEVIBR D 2 L BR AL A FHT LR EClp,
AUC ratioZBBoLE&hE =&l A, FlfIcLHUIBRENRIE, BEOEBE ORELE DKEBMNMEANEIZ DR
NEDTIEBRNNEEZDRT=,
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MEREYIRR LS IEZE T2 ICUIBRLCLESG A & BIEDESMBENAYAAEIET LI N\ENFEET IE
LEDHLEBDOETRHMNTHBSICHToNDS, BEZRNTHEE. BREMEDED BN EILL-HIZ,
REkEMmEDEE#NERY . ZEYOEEMNSDHENKEGDIOTIFELIMNEEZLONDS, LMLEADL,
RERELIFR [EMitomycin CRERERIZSICHITIEMIRSICEEBE SR HOEHRESNTLS[17], BmEDH 1=
BEDTIXEEVIREE I KEVD, BEO G TEERBIREVVMNEOERE[ 1B TREENHY. BEDH
HEUTHEDRBESERIMET T B19]=OIZ BEMSDODTXHED L HDIEEZLNT-, BECIE.
PIREREIE/DEINED D, BIESKICREL AN . RIEICKDIEEFBIETTHER0]NH =D TIF RN E
& Zbhb, HIPECTAHUVVEEYIBR T E £V EENEEETE ., AUC raitol TKEREANZENADNB[16]
EMD, BEELDEEANMDEMOEXRICIIEEDEEREDIRELEZETLIEEZLNDS,

BRERMASDRE2FEIILOEENNDRBITOAUKTET HIEE . CLpAKRELBIFEAUC ratiold/NE<
BBHIEFT M, CLp&LAUC ratioD K/IMZ—EFR—BAROHONTz, TRZETIEEREEDHE TS
fluorouracil, etoposideMAUCH L/ AHAUCIHLEE LYHKREL #1515 minfRIZIZWECHHhEEREODEYRE
ENBLN T =CEMNB[10]. DTXERRICEENS UV NEABITTEIIELEZOND, S EIDE KR
BRITEND, ERODTXERERIZRSICEVWTERFTEKIDTXEEHEOEEAETILL TS [11]SEM
53, BKFDTXDEKIZIFMDERNMHEEEZA NS, MPFBITRIZIIDTXDEE TH Scytochrome
P450 3A4 (CYP3A4)[8], multi-drug resistance associated protein 2 (MRP2)[12], organic anion-transporting
polypeptide 1B3(OATPIB3)[13]|DEAESAEZ NS, cODEETHORBIETATH LA, FEICITFEE
LTLB[14, 15]ERIREEICRN EIRMIEFIARN RN 516 M FBITLEDTXDOULS M ERFFRIZEIYVE
#ahd, ChoBROINSVRAR—E—0DEEFERICEVIhMSDERICEAZNETN ., AUC ratiol 2§
BE5Z5MELNGELY,

AUC ratioD{EF &YDTXDMIMAFEITAEKRL ., BIEARBEOBMABREINT, LAMLEMNS, grade3LL E
DRIERDOH=EBFREBDATHY . BRI ST FRESNS A MEBR- FREFEDHNDTXIZ LS EFEIH
MECH1- 2B B TRONEMN =2 &M D, HIPECIZEADTXDEHEBHRIRIZ/NESN I ENbMhoT=, DTX
DEREEFOLOLEE . BRI S TREINDIEB|LYDLENIEEDTXICKSEMERARERBVICHE S L
LEEZOND, BRLSYDBREEEIDHEELEKPDTXEE ILBEE RS D Cmax[8][CLHELTELD T,
BEREDEER L+ REORNAFIMNEAML TS ENZ D,

ABFZEIZ&Y  HIPECTIEMBRFE = ERERE D UIRZE O O RN IE 5 I NEERER N S DODTXD JH KR A
BXTAHE FOHEEIMBPADBITUNDERSSACENDIENG o1, BENMDEXRITIERT S
M. DTXIZEBBEMERDOREBIIRALAT . DTXIZH T 5L EMIFHIPECIZEWLWTE LI EATREINT,
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5-Aminolevulinic acid- guided photodynamic detection of peritoneal metastasis

Summary

Objective: Complete cytoreduction is mandatory for management of peritoneal surface malignancies (PSM).
However, metastatic tumor islets seeded to peritoneal surfaces are often difficult to visualize during surgery. The
objectives of this study were to evaluate whether photodynamic diagnosis (PDD) with 5- aminolevulinic acid
(ALA) could improve detection of peritoneal metastases and to determine peptide transporter PEPT1 (ALA influx
transporter) and ATP-binding cassette transporter ABCG2 (porphyrin efflux transporter) genes expressions.
Methods: The study included 118 patients with PSM. Oral 5-ALA was administered at a concentration of 20 mg
/kg body weight 4 hours prior to surgery. Peritoneal metastatic nodules were evaluated using fluorescence light for
PDD at 405nm following white light inspection, intraoperatively. Next, PEPT1 and ABCG2 expressions were
determined in tissue samples of patients with PSM.

Results: The tumor detection rate of PDD was 34.7% (42/121) in patients with PSM. PEPT1 was overexpressed
whereas ABCG2 expression was downregulated in tumors detected with PDD suggesting both genes are
regulating ALA- induced PpIX production and cellular photosensitivity in vivo. No serious side effect was found
following oral 5-ALA administration.

Conclusion: PDD is safe and feasible for detection of metastatic nodules seeded to peritoneal surface in patients
with PSM. ALA influx transporter PEPT1 and porphyrin efflux transporter ABCG2 genes expressions could have
a pivotal role in fluorescence accumulation in cancer cells. Further studies will be clarified exact role of 5-ALA
induced PpIX production as PDD in PSM.

FERERERED Y A XAVNSNEEFThDEBEBORERNREBL LA H D, . BIMERERICLLIEERETE
D F RIZIAR HZERIE2 Biphotodynamic diagnosis (PDD)ME N THSET HMEHHS (1), S-aminolevulinic
acid (ALA) [FHA%4PDDOERELTEEEEDTIVD, ALAIKKRDIFIVFY TR TN ST/
T ALOFIA—LCHEEDIRIF—ELICESTHAILKEDRER#ELGD, KEDALAZRORE
THE ALAIGHIRIE L ORSUAR—2—E AL THIIBAICERYAEN, SRV TR TEORBEDTH
BFARRIL I UIX (PP IX)M DT A4 54—+ (Ferrochelatase) 2 kU N LIZERHS N B(2), ANAMRETIE
0S8 —EEEAMEN=OPPIXN BB AIZEEL . EIMRMRIR ORI (380~420nm) 2 LY EES T
PP IXW\FRBEHAEZFKTLHIENHONTINS3B), H A& papillary serous carcinoma® B E([ZIZALAZRE
B’ELPDDEE G o1=ES, ImmEL T OFEE TRAMRIL TELILEEHREL TS (4),

5T, ALADO#AENFE1TIpeptide transporter PEPT1 (ALA influx transporter) A3, PP XD EH (<
ATP-binding cassette (ABC) transporter ABCG2 (porphyrin efflux transporter) AVESEA > TWVAIEFRHL
1=(5) COMETILE+DIEIEIBEIEICALAIZESPDDASE AN BN ERIELT =,

B

SESFLEBOBIRBELZEIH118HIEREL -,
KB HPHZE Fluorosence Detection of Peritoneal Metastases

FH2EFREATIC 50-100 mlDA L PP a—RIZHE#ELT-20mg/kg body weight (D5-ALA (Cosmo Bio Co., Ltd,
Tokyo, Japan) ZfE O 5 L1z, IR 5EZBEILHAILERT SI=OI—TUE LI-RENLFHIE~EEL.
2B RENEITSN -, BEE . &% DO ER LT DO+H & TPeroperative peritoneal cancer index (PCI) Z & H L1=
(20), D%, F /25T (300W) hidEE375-445nmD E RO FHENEZEEREICREIL, FEELER
AT HEAAFHMICERRL, HAXORBESVEZEEH R, EEERLESEIEMNL., -85 CITEREL .

ALASRRARNFE:% - PP IXH AR SV BEH 2B 105 70 F D HH . Detection of PEPT1 and ABCG2 expression levels
#H#8 M S Total RNA Z4iH cDNAZRTCHERLLT= (21). M. PEPT1, ABCG2, B-actin DIFERTSA 1< —
(VR -T7oFE2R) TPCRENETTL 1= (Thermal Cycler Dice Mini (TaKaRa Bio, Otsu, Japan) (22). 80D Z &<
2.5% agarose gel electrophoresisZF{TLMER /A FE E5MRE T Tethidium bromide THEH LTz, .
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Immunoblot analyses
Immumnoblot analyses [& & FPEPTI polyclonal antibody (H-235:1:200 dilution; Santa Cruz Biotechnology, Santa
Cruz, CA, USA), BXP-21 specific to human ABCG2- monoclonal antibody (1:200 dilution; Convance Research
Products, Emeryville, CA), rabbit muscle GAPDH monoclonal antibody (1:1000 dilution; American Research
Products, Belmont, MA) Z U =[5]. 2R HufKRIZIEanti-mouse IgG HRP-conjugated antibody (Cell Signaling
Technology, Beverly, MA, USA) &anti-rabbit [gG HRP conjugates (Santa Cruz Biotechnology) at 1:3000 dilutions
RV, .
HEHEMNT Statistical Analysis

T —41&SPSS version 17.0 statistical software package (SPSS, Chicago, Ill) TEHTL 1=,
WREBE

1S NDIEREREEZE T H2EE DTHFEEIL63.0 £ 11 F THXLIF49:60TH 1=,
#H % 52 1 (L appendiceal mucinous adenocarcinoma (n=48), colorectal adenocarcinoma (n=17), cholangiocarcinoma
(n=2), gastric adenocarcinoma (24), granulosa cell tumor (n= 3), GIST (n=1), malign mesothelioma (n=6),
ovarian/extra ovarian primary peritoneal carcinoma (n=9), pancreas adenocarcinoma (n=2), small bowel
adenocarcinoma (n=6) T 7z,
ALAIZ kB IETEZHEE Diagnostic value of 5-ALA in PSM

H-12(3#EH R DR R EREDEIEEED PDDBZERY , Pp IXEXBEHDORFFERSmmETTH>
=(E-2) , B3 3B REAHEEOME T, BRETICHELHERARLETHLTLD, H-4TEEOSIKME
[REEFETHD B-5ITINEED) /\FEB N EALEZRL TSR THY . COHEF) U/ \EERFHE D LI
LIEFATEL AN TE, R-6I3BEDHRRTITRAINS/NSLEB(ER0.Tmm) THH. B-7(THEE
A% Ehigh gradeD/MERERSRDOPDDIBETHY . COMRICITEMEAEIETHo1-. £118HIDOFEESR
B 14241(36%)APDD T H# A& FLT=(Table 1), B-10/LIEEBENLRZEETHEL=HEDOPDDIIRT. &
EZ DOBENBELRZ S, appendiceal mucinous adenocarcinomalFIRHE17%EBENA ., KIGE -IIEE K
fE- &R BECEBEER SN (R-D .

BMERATE, IBR-BHABIFIZAHONT-DOAT, REERGLEERBHONGEN T,
EEEE- EEHEOPEPT], ABCG2 mRNADFEH(RT-PCRE)
Characterization of porphyrin biosynthesis pathway-related genes PEPT1 and ABCG2 expression levels in
ALA-PDD positive specimens of patients with PSM

H-SICAEfEEEE L EEBEDPEPTI, ABCG2 mRNA ORBEEZRT-PCRTHRELHERERT . E
51,1,4,57,1 1 IEEAEEFL-BIT, PEPTHIE LA OBEEETREN ROz, — 7. EEEETIEPEPT!
DFIBT7L FEHT O KIGHIEICRENR 5N Tz, ABCG2IIIEHIEE TILER1.3,4,5,6,7.8,9,10THEL T
fhS BEIERBTE B TILAERI,2.4,7CHREBL TV, & 2ICEIERETE 2 OPEPTI HH(RT-PCR)EPDDIGHEED
BA{R% R Y. PEPTIMRNARRGIEHEICPDDIGMEGIN S M ofz, —A . EEBIETERAEZTFHLIAIEAL
PEPT1 mRNAIL 15615 1451(6.7%) CRBENAHLNT=, —H ., ABCG2 mRNAIFXIEEMHBTI5HIGE1141(61.1%)
THRENBOHLONT=, B-9ITTRY S5 ITHRBAPPIXEEMESI(WLDh HIEE AL R IE) TIZPEPTID B ILEL
A, ABCGEGFNHEBRLZBOGEM o=, LINL., BBAPpIXEEHI TIZPEPT1HABCC2EEFLHREAR
BRSO N,

fE AR (A% % AE TIXAMC-high Grade T19%1eh541(26%) CPDDEETH >7=hY, Low Grade TI& 134515 1451
(7.7%) DHHPDDBETH > Tz, LML, Cho2ERBICIEBEEDE (TG h ol B TR THHE. I
HHREIE TIZ4plch 1], BIRRET2HIF 1B S TH o=,

R

CDOWE CEREERORIZ36%MNALAIZKSPDD TRAZZH CTEHIEAHIBAL =, $IZ ovarian/extraovarian
primary peritoneal cancer T89%. Bt HEET67%EEWEMERERLIz, Fi-. KIBET53%, BERET 50%&
BET,.INLEENEEBEOZHICERATHAZENAREESNT=, —7F. appendiceal mucinous carcinoma
(AMO)[E17% L W EHEFIA G M oTz, LAL . MR TIEERATERZEFGULABEENSL IFOR
EHERNCAWNWSIENTELEREMELH S,

HARITBEMEERERVTALABR XA IRZHD AN X LIZDNTHEL . ZDFEEPEPT] (ALA influx
transporter)1IBIEFDH IR TTHELABCG2 (porphyrin efflux transporter)i&E {mF D FEIFIE T A HIIAPPIXDEFE
FRIITHER. BB/ ERER T HEEHLMNIL 405D FIEEBSAZOFREDOE I EL. MK
PpIXELHEELTz, SEIORT-PCROMKIETIIPDDIGELPEPTEIZFH SUVABCG2EZFHREMENR
LT,
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PEPT1 D HI T XEEFBEEDEMIZAPPIXEZEMEE 54 RPDDEMEIZAY . ABCGLEEFDHRIE
TES X EMRERAOMEDPPIXENENT 51-OPDDBELLEEEZLNT-, CDLSIZABCG2EE
FHAFKBELTOLHHITITHEN CPpIXEHEH I 5FE R AP IXAEMT 2R EEELAH S, LIzA T,
PEPTI/ABCG2EZFHAERFRERELTWSL, EBHMEALEMEEEREDOPIXAEESh  HAREMNE
BB REENH D, —F. EEEETIEIPEPTIEGEFORBRILIRLN T, ABCGLEEFREMNTHEL, &
FKEFHLEMoT=, L= T EBEETIEPEPTIARELTUL AL =HEREL-ALAO MR ITIZ D
1, NEHALADS SRS -PpIXDMEAELENEEZ SN, &5(2, RERMEDALANS DL TP
PIXHLABCG2DHEMMNHH-OMIBSRERERN) ITH SN 5=, PDDIEM I B EEZ DN T,

LLEDANZX LTALA 54 PEPT1I EABCR2IBIRZFDRB/NNA—U MO EEEIEOPDDADGHAMNT
EBHEEZONS, SEOBRE CIXERImmRH. SmmETOEELPDDTHRILTE -,

fxi 5 % 5818 TIZALA-PDD guided surgery [FEBREAFRZFEICEREIE=03). RHGEILEHED
FHTRE TERESN TLVS(6),

BIREEA~DIGATIE, MEETHISTEHONTLS@), ALARXAHARFHOFEIIEBEOAERNLTFE
MEVEEYELDBREERR TEHETHD. SEIDFBETLERI SmmOBMNERREFKRTEIIENTE
T=o

UEFYALARK T ARFEMILERVIBREZEOBEORYELOFIVY ., BNEBROERIZERATHS, AL
ADEHIANDOIRYAAEENSESPEPTIUN DIV AR—E4—DRENS R DEETHS,

F- R N EREPDTADGANEIN S, .
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X-1: R M RERIREEOPDDTR B-2: KiGEEIEEEDOPDDAT R, 0.5 mmETHRIHTES

B-3A: B R A% & (AMC-high grade) D B BEE  E-3B: IR 45 & IE (AMC-high grade) DPDDAT R

e T N

H-4A: EEEREEBOAELRE X-4B: RILEEREOPDDATR

A oz

X-5B: B EE) /\EiEsFE DPDDAT R

UPZAY: 1] v 4
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B-6A: BEEREE R SmmOBEHBXAR

b .

Table 1: & 122 R &8 OPDDF5 3R
Detection rates by ALA-PDD fluorescence-guided surgery

Disease Positive red fluorescence on PDD
colo-rectal 9417 (53%)
appendiceal 2148 (20%)
gastric 8124 (33%)
ovariawEOPPC 819 (39%) Normal
srall bowel Ca 216 (33%4) tissue
mesothelioma 416 (66%%5)
pancreas Ca 172 (50%%) .
bilisry Cs 212 (100%) Peritoneal
metastasis
gramilosa cell tumor Q3 (0%)
GIST 0/1 (0%) Positive
421118 (36%) isgion
Normal
Table-2 : REIEFEFEE DPEPTIMRNAFIE tissue
(RT-PCR)&PDDIS TSR,
Peritoneal
FEFT1 expression (RT-FCR metastasis
Fl. emizzion = Megative Fozitive
[Je gative 25 13 EK)
Foszitive 10 9 46 4%)

X-6B: B CEEFIDPDDAT R

X-7B: IR A EIEDOBZERD#ZDPDDATR

X-8: fEIE+ETE - IE & DPEPTL, ABCG2
mRNA®D FHEIT(RT-PCRIE) : iEHI 1,4,5,7,11(FPDD
[FETH-T=,

g
s
=
- PEPTI
665bp
W B W W W B e W ABCG2
425 bp

O P P

O MG OCTC P O
O:ovarian CA. P: PMP, M:Mesothelioma, G:gastric ca.
C:Colon Ca
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Table-3 : BEIEIEFEE D ABCG2 mRNAFIR(RT-PCR)  Table-4: IE EIEIEDPEPTI/ABCG2 mRNAF IR
EPDDRG R, (RT-PCR)&EPDDSTEEE,

Expression rates
ABCG? expression (RT-PCR P

Fl.emission Negative Positive PEPT1 1715 (5 %)
MNegative 24 2 7 5%) ABCG? 11715 (61.1%)
Positive 10 9 (46 4%) Fl. emission 0/15 (OK)
(-9 :fEiEiERE - EE B OPEPT], ABCG2ERADHFKIE (110 IR REREAUE FFUA THA LT
(Western bloti%) : 75 ALENJE I (FPDD&E THo7=, HEDPDDFFE, MEABRZ S,
PpIX positive PpIX negative
A A
4 NS \
Disease PM Pan PM SBC PMP PMP
p @ @ ® O
Positive
conrol NT NT NTNTNT NT
PEPTL s - s W 0 e T T

b-actin - — — D D S —— — ——

ABCGZ —>

B-12: [RFE OB IB B TER &SNz,  K-13: EFMOM/NIBEFIPDD THEAZFELL -,
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