HEIBZE (Folia Pharmacol. Jon.) 155, 35~39 (2020)
OHAEERFS

BREGEY 7+ L% AEIEN & 3 3—PHD BEED ARG —

PHD FEEZRIC K 5D AMNMNRIE L EERBENDZE

HEANICETISMER, EHENOHMRANBRCREREZHGII2EELEBBETHD. —H, ES
BB TREBLCOLEERNROSND. INSOERICIINEEBEDOTTE, FREAGOEHRE, RER
BRMEEENH B EEZSNTWS, i, IhSFEBMEBSEORHTEHD. Lich-T, EEE
BEmRNZ UL, ERABEEN S, BER KRS EpH OEBREICEBINTWVWS, Z0LS
BEBREE, MAARCEEECEEHREECHT ZAFENED—REEEZIShTWS, MERKE
BENR 7OV ILKECES (PHD) REVIAICEWIERSNCESICEVWTEENE FEEKROM
EEERL, BEMNREBEIRET S ENREINTVD, MAHRE - BRERICEVWTOPHD D RO
TFHIREOEBERFERT (HF) V7 FILOERIF, NADIEIEEEREZEET VWb TWS, —
AT, REMEICEVWTHF VI FILREOIUEIR, KEEEFELL, MESWRZFET2EO0RED

INTRODERTZDEDHEZV. INS5OEFRELD, REHRI N PHD EEENESHEBICTLTED
SORBFEERIFITDON. £, INETORENSFHINDLISBRESEMEOES{LERL, BEM

NRRZRHET2DODED, BEREICEDLDS

F—T— R BEE DPABNRER BERE

FEEESZ DM DOVWTEHRADIREEHRT 5.

1. BUSHIC

DABRIGES, FREREORK REERBEKLEIDSE
BELCELULTER, T, 2L OBHERICEVWTHR
OINARESEDRUARBIERFALL, PABREDER
RBIUVEFPBEOERICESLTWS. LHLADS,

ETHEDODAIREWTIREINAICE LD AEDRHE

AERRRERIKRE UTEWRRTH 3", BEDETL
e AREEICE W TN AZE, KEHAERICIEREZ R
FTZENEL, RBEACHABREOBRENFIRS NS, <
NS OREEREIEERESNEREF Ty IRV b

FREZICEVNTHAN TR, BERENEE R BEMLE
BICNT ZREEDRRIKAE UTHARE WERER
ICRITHREEER>TWS,
EEEBETR T 2N AMBERE TR, MER
RS, fRAES b v REiak: & ER RS - EREK
CEREMEETERINTWVS. LAL, Z0EBSE
FERBEBEFERD, ESRBRENSRENERI N
THD, DPABNBEEFEENTWS?, EEEBRNE
FEFMELRIC L Z0TP, BE  TRULGHE, 0E
WEELTDY A kv oy 3 VERNRELH/NIEE
BSEREENDHRNT &I & B MEEBIEDTENED

[BEmE EEEEHFLE )
meENRE WV
2 Mg A
¥
s B BEsE M
(= & & & e pH A

TIQ D ﬁ&%&&%

ARz N
S nEnER B

SARUEMME

oiB. FRA

1 ERmERE L ERNEEREORER

KRMAIZRFEKRFRR EFZHRR D FREEESY (T545-8585 KR FIEEFXAERT 1-4-3)
E-mail: matsunaga.shinji@med.osaka-cu.ac.jp ERfa5%8H : 2019 F 10 B 18 H, KEEM

Presented by Medical*Online




36 Fix B,

THD, MBEEEDRBIGRETHD. Fle, INS5DE
RICL D MBEOMENREI AL, BABMANMETLTWL
ZeEnz? zokcd, EHNGERS ERBREE
BoTW3, F£fe, HBEABEEN SV -HEYLE, M
BADS ODYBEEEMERLETLTWVWEY, Z0LS544
BEREIGABRENED—RICH B> T\,

BAlL, BEREERICEITDMEOREE - REICDOWT
WMERET->TRD, ESEBICRITZMEEVWSKRANS
Z0OYUILKE\EESE (PHD) FREEOEEANMEICNYT 5
1®E, BT EiT ok,

2. EEMEERLEHABRER

NABERBEEE WS HA TORBERERNRNNY YT
BREIRTRIND &S HMERNEIBIERF (VEGF) Z1EH
ELEBDONRENLBEDELTETENS, ol
VEGF BFERHABNOREHBRTHI2MEZMSE, M
AR E BB HICT D E VWD EZINSHESIND, &
FEDERE, FREEMZICH W T VEGF ROBYIEDIRSIC
SDESEBRNOMELER{tEFEL, BEERIMRTZH
E BLUEYEEDEEBA LEIEZ T, NALFE
EOEMERAALTZCENRESNLTVNEY, <O
BEEAEICE\WTIMERLE - T %E#mﬁbTm5ﬁ
THD, TNSDBTECEWTH VEGF I IEHEKRME
RORE ERmE @&ﬂ%ﬁﬁ?%gtT,E%ﬁﬁW
mizEL, EER BREREZREITDEINDS.
BEAMEOEBIENABEICEWTAEEIEO—D &
BBIENTEBINTWVWS (F1).

3. [EBERRELERERE

EEABICHEVWTEENE CLEBEOH AL R
FRBERMEC L DRBINERINTVSY, EMlE
BB TS EMEBEITERCHELTEST, PA
MR T REMIEORE WEIMS KN TWBREINTW
2% E5ICESBHEBRTIIEL DBERF LY Ao
VIRENEE - SMINTED, BNAMBOETE, EIEIC

*IEfE DMOG FG-4592

H2 PHDEEEOEBMEBEICSZATE

: xTHEE DMOG FG-4592

BARERBEATERENTWE Y FEREEnkLR
EF Ty IRA Y NEEEG THBEORH - DBt EWE
L. MESYRETRIN, BRERINVABELERESNS.
Fio, BAES L OYRHRIC & - TIRESHEBARD S T HHE
HEERE N2 H 2. F0kce, THREEMNALL
HEBETIEWRETRIARY, BETERVESLH B,
COESIBREENMERESICHT 2/AEEKE L TERS
nz0on, EBEBRETHS. EEANERREZESH
BRICEZDCEICKD, EEABARORERRISESS
EEUEAEREL, GEAEICHL TRIBENMESNE T &
bRESNTVNBE ",

4. PHD PHERIC L 2EEMEIEELER

EENELEEESEBREZHETDIFRELT
BERABREEKEEZONTWE Y EES5DTIL—F

3T ZETIC PHD BEE G EMMBERICH W TIMEFRE
REERICLDEEARZEESES I EZBASMNCLT
W3, e, MERRBENPHD2ATO/ vI 7Tk
NI ZADEEBIEY Y ZETILTIIEERBATESKRD
MEEFNEL TVWBZENREENTVBEY. Thd
DHENS PHDEEENEEMNE LSt ZFHEL, EEE
BBEOREICTST INELORTETo o,

PHD BEEZEZSIC L D ESHEBEAMEESOZE LN
Honfc (M2), Hic, MEBSEZMT 2/cHIicmERN
Eifa~Y—h—7Td 3 CD31 ZAWVWTEEEBEEXLEE
FEIC KDL R, BEEBYA OBMEELD
@ CD31 GMHEE(E PHD BBEERSICK D BAICEML T
ut_it,ﬂ%@ﬁ%%ﬂﬁbt%A‘EMTBﬁ%E
EEMNRH SN, BEEAROMBEZETMICES N TIEE
UEEY D OMEROETHIROSNIE. INEDI &
M5 PHD FEEZRFEBA O ME IE KA AR IEHH &
h, 1RAOMENMERL TWBSEEZ SN, AREIGIRT
PO E Vo REENERENBREMERSI N TV &
Ezont. £, BEOEBNEEE{LOREEH—K
LEERETH o1,

FG-4592

&% (mm2)

*THEEE DMOG FG-4592

FEZETILN T RIC PHD BEEER SR OEBEBZ MENER Y —H— CD31 [CL D HEAREREEUCER (LK), BEGREITICLSEBMER

EOEERN (TBR). U 16 & DZESIMA)

Presented by Medical*Online



PHD FEEEIC L 2NAMNRE S EERENDEE 87

A puLet:

B 5000+
- RIER
4000 -+ DMOG
-+ CDDP

30004 -~ DMOG/CDDP

2000+

IEEARTE (mm?3)

1000+

PHDPHZEZ

1 3 5 7 9 1
PHDPREEANE % A

K3 EREMEREOREICKZMINAERZMEDIEE

13 15

EREFHEDFTF AN T VIC L EBER M & MEHEETE (A). PHDFEEREEZS5%7HBELD 3AM 2.5 mgkg YR T7 5 F v ZERAKRES

LR ofgmiaiEhir (8). (KR 16 & DKZ3IA)

5. MEEELERNARRRIEDIZ®E

PHD FHEXEIC L2 EEMEB ST (LI MEREDNE
HULTWBHRE U, WEREOEEHER T IEE/ERME
N2 UL, MEETHOARARAUNTHZDICHL, PHD FHEE
BEHOMEICEWTIFERERENREL, BEBEROM
ENRAIMNICETLTWS ZENRBH SN (F3A). £
fo, PHD FEEEBR SZOEBICE W TIRIIEN R E B
LTWaZEbERIN. INSIEPHD AEEHLME
BETEFET BT THEENICHESHROMEIC
WETBIENTEEIN, T, EXTEEYICLSHE
BNEYBNEDRER L 7o', PHD FEERRSZ OB/ T
BEYRESNRDHREL TV, ThSDEERIMAAEIC
LB RENRICEEEZSZ DR ET . YRATTF
> (CDDP) BIHTILEBIEIEMNGIZIRDFED SNRWDY,
PHD FHEE /Y X 7T F VAR CILESEEDNH R
NRHSNf (KM3B). Fic, DI EMS PHD BHEZ(C
K ZMEERIIMNAEOEYERENEERET S &4
I, MPARREUEWETZIENRRE N,

6. PHD [EERDEBREICHIT IXE

EERENERBELEUET I LILLNEEADSR
EREORENETEREL, REREENUICRENR
NEBENBZENBESINTVWBETY zozehnsd
PHD FAE IR 5 IC & 2 EBABBEDRENESREI
FETDH, Tl BEENICEETINTE BEZE
T-o7. PHDBEEEKRSICLDEBEMEEE/LIZ T TIE

B, EEEAEHERLH S BRI (K 4A).
¥z, EEMNEER{LIFREE 6 HRIERIDDDICITL
EEEENH EREERLDELTWREEZ SN, L
MURH S, PHD FAREZEDA A I DEZENRERIZER
B2aIng, REMIEHLICEZNEENROAEEMENE
Zbonhfc, Ffe, COREBETHWZIL A AL
LZ2EEEBRICETHENEEACER I NG
ENS, BEEAMFERNY 707 7—Y (M) ENT
2bDEFREIN. FDcs PHD BEEDIERASZTE
PRI BHIC PHD FAEE & AFOERKRE & 755 MO FFE
BIVHL /v 277k (KO) NORERWT, BEIEIEAN
DEEERT U, VHLKO ¥ X TIEEZEDBARHIDH
INTWBZENS, PHD HEEDOHMRIF Mo Z U fctE
BEEZ 5Nk RICPHDBEEZEDOMEN MO Z U fcfE
ATHDIEERERT H1HICHACITRT LS PHDFE
EERSROYIAEBEHEBALD Mo ZEREL, EBH A
NUADBBANBAL, EBICHT 2FEZRT L. PHD
FEEEKRSUEBLDEREL MO ZBA UL TIIE
BEAMEINRO SN, TNSDERHIS PHD HEE
FEBICR U TMERBEICLIEENEES{LEREL
FRICE DEBEBREOHENE LS. FLAKIIC, B
BA MO ICEZEERL, BEEEtERZRT &EERXS
™

7. B8HOHIC

ETHENAILNT 2RRFRIIVGCEFREIALL
TREWBD, ERELTESFREIBWRRTSH S, At

Presented by Medical*Online



38 HK 1B,

A
2000 o xtEEEE
o -m- FG-4592
£ 1500+
£
#I 1000+ .
%
{§ 500+ @
e <"
0 L] T L] L]
10 12 14 16
BEBE®ER
C
HEE Ly6C'® My ’ ,
Lt -»4‘5}
FG-4592

4 PHD BHEZEREC & 2 EBEIENGIER & FREE

15004 & VHLﬁ/"
- VHL" Lysm-Cre

1000+

.-—"".P’—

fE & A HE (mm?3)

(=]

1 L]
10 12 14 16

EEBEEZAR
D
-&- PBS
«”E‘ 20004 -# Veh Ly6C"°M¢
é x FG-4592
o LysC'® My
#1000~
{E§ ek
e =
0 : : - :
10 12 14 16
EEEEEAR

(A) PHD FEEZTH % FG-4592 IR 5BEIBTEMR. (B) Y/ O 77 —IREMNVHL / v U7 U MYV RICK T BIESIBIEMR. (C) BEAY
o077 —IBBERRWER E (D) EEISTEHR A DICHT2ABIRESHBIER 10 HBICERE. Uk 20 £ DRESIRA)

RTAHWZEEETILIE THENDE MONZEICTE
EIT2EETH DI, BRNICIEHREENEDBEES
EEnz?, SEOFHA O PHD EEEEFEUREA,
2D &S IHRBEIENMEER N T 2 ARSI DR R
[CEND  ENERFE LS.

R7E, PHDREEEFIEEBER2ICR T 2EMICNT 25
HEERE U CEAR I, BEOEFSEINNRRABENTON
TW3. PHD-HIF B IFERICEVWTIRABEEZ RIFT
EEZSNTWSTCoH, S5t I 50 PHD BHEREAERKRE
Bah, BRLARBERRNERECEHERR E OBENERES
h23Z&lckD, PHD HEEROERANER L UZDMOEE
ANDIGAHICEDN > TWC ZENEFEI N5,

EFOFBER : FRINSHBERIEEW,

»- 3 73

1) &A1 & 7 R & http://www.zengankyo.ncc.go.jp/etc/
seizonritsu/seizonritsu2010.html
2) Quail DF, et al. Nat Med. 2013;19:1423-1437.
3) Hashizume H, et al. Am J Pathol. 2000;156:1363-1380.
4) Goel S, et al. Physiol Rev. 2011;91:1071-1121.
5) Huang Y, et al. Cancer Res. 2013;73:2943-2948.
6) Jain RK. Cancer Cell. 2014;26:605-622.
7) Huang Y, et al. Cancer Res. 2013;73:7144-7146. -
8) Tolaney SM, et al. Proc Natl Acad Sci U S A. 2015;112:
14325-14330.
9) DuPage M, et al. Nature. 2012;482:405-4009.
10) Zou W. Nat Rev Cancer. 2005;5:263-274.
11) Binnewies M, et al. Nat Med. 2018;24:541-550.
12)Huang Y, et al. Proc Natl Acad Sci U S A. 2012;109:17561-
17566.
13) Jain RK. Science (New York, N.Y.). 2005;307:58-62.
14) Takaku M, et al. PLoS One. 2012;7:e42964.
15) Mazzone M, et al. Cell. 2009;136:839-851.
16) Koyama S, et al. Sci Rep. 2017;7:45621.
17) Pallasch CP, et al. Cell. 2014;156:590-602.
18) Tian L, et al. Nature. 2017;544:250-254.
19) Wu X, et al. Cancer Immunol Res. 2016;4:858-868.
20) Nishide S, et al. iScience. in press.
21) Thommen DS, et al. Cancer Cell. 2018;33:547-562.

Presented by Medical*Online



PHD FEEZEIC & 2 B ABUINRIR & ES REANDE

The effect of PHD inhibitor on tumor microenvironment and tumor immune
response

Shinji Matsunaga, Shuhei Tomita

Department of Pharmacology, Osaka City University Graduate School of Medicine

Abstract. Tumor tissue environment is generally exposed to low oxygen, nutrition depletion and high interstitial
pressure condition. These circumstances are caused by vascular hyper-permeability, irregular vascularization and
immature vessels. The blood vessel is important tissue structures to deliver oxygen, nutrition and so on. An abnormal
blood vessel formation is a common feature of tumor tissue that were characterized by hyper-permeability, irregular
vascularization, immature vessels and intravasation. Therefore, tumor tissue is exposed to low oxygen nutrition
depletion and low pH due to hypoperfusion and elevated interstitial pressure. These environments are one of the
reasons for chemo- and radio-resistance. Previously, we reported that prolyl hydroxylase (PHD) inhibitor induced
tumor blood vessel normalization and improved tumor microenvironment in tumor mouse model. However, effects of
PHD inhibitor on tumor progression is controversial. Enhanced hypoxia inducible factors (HIFs) signaling in cancer
cells act to promote cancer proliferation and metastases. On the other hand, increasing of HIFs signaling in immune
cells may lead to activate inflammation and elicit anti-tumor effect. We describe our study how PHD inhibitor
improved tumor microenvironment and focused on tumor infiltrate immune cells were phenotypic alteration after PHD
inhibitor treatment in mouse model. Our results implied that PHD inhibitor was possibly beneficial for anti-cancer
therapy.

Presented by Medical*Online



	0035
	0036
	0037
	0038
	0039



