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Research Progress and Mechanism of Action on Radiosensitizer IPdR

Ding Yi, Zhang Qingsheng” (National Institute of Food and Drug Control, Beijing 102629, China)

Abstract Objective: Radiosensitizer IPdR (5-i0do-2-pyrimidin-2 'deoxyribose) was reviewed for providing
ideas and references of the development of IPdR. Methods: Through the review of related literature at
home and abroad, analysis of properties, mechanism and advantages of IPdR as a radiotherapy sensitization,
the pharmacodynamic and toxicological findings of IPdR and the latest clinical advances in phase I were
summarized, Phase II clinical trials were conducted and safety assessment scheme was discussed. Results and
Conclusion: IPdR, as a precursor compound of IUdR (5-iodo-2' deoxyuridine), is a halogenated nucleoside
analog which can enter the body by oral administration. With catalysis of aldehyde oxidase, the IPdR in the blood
is gradually converted into [UdR which binds to the DNA of tumor cells and increases the radiosensitivity of the
lesion tissues, thus exerting the drug effect. According to the preliminary efficacy and toxicological data, IPdR
showed good effect as a radiosensitizer and has the characteristics of oral administration and low toxicity. At
present, the drug has completed Phase I clinical trial and is about to process further clinical trials. It is expected to
become a new oral radiosensitizer.

Keywords: radiosensitizer; anti-tumor; IPdR; mechanism; radiation therapy

P e b0 ge i, RIFEROIGEMEAE R FERAEREMELERZ —. BT, 7EREK
T NS T R BRIEAE AR NB22% , SET ARGk b, U PIEARIE IR 67 A R A — o DL T
PUBIESE T ANB27 %, AEVEMR O B3 B, H 2 PR A AN T 5 2 9 S5 2 X i 83 400

fEF A T2, Wit MRS 25%; Email: dingyi19901230@163.com
TEEVES : RPAE, BRSO BISEDTI): 24%%; Tel: (010) 53851375; E-mail: zqs@nifdc.org.cn



688

2020 6 34 6

BEATICAHIA ST, DI 25 F 400 i e () R
SR, FEGIRIG YT &30, AN (5] 98 200 it X} 4 555
IR A B R A 22 5, 520 T S Ik B SE B
FORY, AR, BHIF A GUR RIS B R A B H
by 72Xk 1 e 9 240 i eF S i ) BURR
S IR L, S RO Re A A R = A A Y
TR RURAER T BRI, T T R R R 2
B2, Fr O RN B AR AR R Bh O i A
RS, (Bl Taa2i@c . ST R T
HOZGEY . RN FE T, o
BEFCAR | A5 B 3 55 2 B0 T B Tl 5 14 5
FNBEAT 0 158 B AR o 5— Rl —2— g e i — 2t AL A2 A
( 5-Todo—2—pyrimidinone—2'-deoxyribose, IPdR )
VE R —F A s A SO G, AR LR
T SRR, 5 TR s g s AT
BT o ARSCUTPARFRAE T . /EFIMLEE . 24581
S GRS EE R T, AR
TUPRAEES Y
1 IPdR

IPdR73 TR N CH, IN,0,, 73T 338.09 Da,
CASS 93265-81-7""""_ TPARAYHE L 179°C, Wk
(478.6 £55.0) C (HWIEIMFRAERSIET ) , 78
K B AR EE 40,141 mol » LM, IPARH & T [
&, AEGEY, Has X" mE TR

2 IPdR

FUAT, T B o st iz, 1EH
HLELAASAHIE . Bl BRI SO T S SR A
WrRIT, — LB 251 F L e BATLR o A T A
IR, W LR VEFIDLEE . 55—, il b de 4 At
MDNABRGIIE S, HEMDNASZ ZHUR 5 i FE
T4 2 0T e e A P AR AT A T o AR RE R ik Sy

V@ORTR Y i\ ARVACEUTICAL A

B, EReEIH MR AN DNABR B B iR, A
FIHR = = A AN AR SR RO S,
PUBLABME S . SRR T RE SR A5 S i I R 1)
FEAE, TR RE T R AR R A YER . B, &
WP Th 248 I, MR RIS
REA R 4 i FE SIRE A, 4 v Irieg 240 B S 4
(RSORS00 B = S 0 e yRE 40 4 S B B )
S, R EMS RS R A AN R ELk
it 22— AE iR A e R P i SRR R
RERS e LER AR K SRR 200 IR RENS A
R A AR 20 Rk, R MR A A S
RS, HE IO B,

IPARAE N —F RS, HAERMPLEL Y
LRGP — 2R . IPARIES-fll-2' 40K
H (5-Todo—2'-deoxyuridine, IUdR) T
EP R ERPE IR, TUARZE —Fhmsng 21
Yy, AR a2 EE (HSV) JFHRA W E
FIRCH S E R . EA RIS, TUARBGHG 10
WL . WUBEIR L) K =R, I 541 DNA
HATEE G IFTHEDNAMEZ Hl. 19944, Timothy J.
KinsellaZ5EY % BUIPARM i O AR gF A M, 76
AL (Aldehyde Oxidase, AOX) WIFERIF,
IPAREESE T AL K & /L HTUAR. B T IPdR
W R AR = T TUAR T340 I DN A & i (1 #8 e
it 22 R XS AR BB A, 19 Jieb 8 4 M = A=A, Timothy
J. KinsellaZ:P2 48 7 LLIPARAE MIUARRT2G,
TIEIG T AT RETE o B XS IPAR IR AT,
KinsellaZ548 H FHIPARFZAL R IIUAR S 5 T 104%
o AR SRS B, A PR R R R TR T
IUdRE B IR AL, JF 5B AE M =8k —i, 76
DNARGFEIAEHTT 2 50k B DN A Y &2 il ik
. B TIUARBUC G BIDNAM AT E ,  H 25 4 o
FEAE R R 2D R T I A A, DA
T T g () A Ji o FESE AN FR v, O 3 R
5 AR B DN AR 2 S TE ARG

IPARTEMR N FEAL HTUAR A 1 FE 5 AOX B VI A
Ko AOXE—MEASERTFIH-EREN,
ARSI B A . AL E Y E AL
RN, S REE RN EERR, EF
BAETE TWFLA R, FEREL. ANEFAZER
JENER LU AR, RRHE AT RLHK IPAR L 1
TUAR™, 2 B AILEE = L &2 .

zhgysh



2020 6 34 6 689
A
MoV! R-H MoY! R-H Mo'Y R-OH
Fe/S" red  \ Fe/S" red Fe/S! red
Fe/S' red Fe/S' red ——> Fe/S! red
FAD FAD FAD
H>O, R-H+ H,0+0, —— R-OH + H,0,
R-0OH
Mo\l Mo\'l Mo\il
Fe/S" red Fe/S" red Fe/S"" red
EFefS' red > Fe/S! red > S E Fe/S! red
FAD (Hz03) FADH; (O3) 0, FADH,
B
ﬁ o ﬁ OH™ RCOy’ (I:II 2[e], H* ﬁ
s_FMo"'zsr}lc — 5 _—Ma'-SH —L}—> s — Md“—SH _L, s —Mo=s
Ce” N N Ca” N Cs” N\ PRy
S o S oH S o©H

S U R l

H c=0
il <
C=0
-
Glu1z71
2 AOX

ME2FTR, FEYIR-H 7850 5 TAb Pl S8 Ak A ik
FEYIR-OH,  AH . A I D=4 W) 7 o 25 B A -7 4k
PR TEB AR R AIER, Fe/SH-FHTIE
AOXZEFIBZ A (A5 T, TR rTFE b F v i
FER N R . PR AR T, G0
I Mo—-OHXT R HRFECIR T4 T 2R A o T &
AL

AOX EZAE T AN WIRN, FE Z H 7
R 225 . SCIRIE, AMAFAIAOXHA 1
Fr, /NP AEAEARE . VR (IR ) IIAOX 222
FEREIS Rk felay I, He, /IMRAYAOX-1
5NN B AOX & [FIVE LR Y, e fh2¢32.3-
33.1 FEHF Gf . 1 RAR N AOX 5 WE 5 25 5h 1)
AOXH SR EA M EHI IR DNA P, (HAGESRTS
WP =Y, EDAOXLMEZE R A7, Fridk
MIAE|AOXTE M, ANTE ELAE AR T 5T 1) 5255 3
Y. Bk, SEER s sl 5 AR FFIAOX
BN . RIS, ChangEPWFs8 K3, 1E4
REGRFE BB R, ANER RS . e BEIE . FRE
AR AOX 5w HA L AU P AOX S i 1065 . [
I, TPAR W] REIE & 52 @ I ESF LR85 5 P IUdRIY
P, BEIMER A E AT R

zhgysh

IPARVEATUdRIZG I HTIA, Hodm KA U g
i 38 1k 11 R RAEG 25 9 3 M T80 A O X AR Y B4 43
A 22 St T O E S Pk . Kinsella
PRI Xt T O IRIPAR 588 K44 T TUAR 1)
25X, IR RERT, B HAT/NES
IPAR, R 41414k % A TUAR 5 DN A 22 B A9 5
LY 38 o # KE SF TUdRAE MR 4k 2 A= TUAR 5 DNA
EERAECE G N T WA AR E R AL, Bk
IPARIRE2H % £ TUAR 5 DN ASZ B (1 5505 DU AH X6 %5
ke B, fE/NRBARA T, 5§k STUIR
AH LG, HARTPAR B G842 /& e 2 ZUFE B iR T
( Radiation Therapy, RT ) HA%CH: .
3 IPdR

REECOKW], BEE L TIPAR, /NRAT LA 24
ZE6R Y1000 mg + kg™ + A7, i I ko S
Z5FTUAR 250 mg * kg™« 7', /NERAESEARAH L3R
WENESEE (KESRRKT10%) ;3 HIRIPIR
EE Ik SITUARAA L, TUAR-DNARIIB A LR T
23, ZEREY, IPARAYER KM Z5H& (MTD)
SEIUARAGAELL L, H 1T ARIPAR FHF il S B g 2L A
TR Ia T 71 45

20074F, KinsellaZs" W42 U7 A it i B 41

EIYCIEEES P & b



690

2020 6 34 6

JHL 2 S o B A g 114 85 L S gz ik B /N BR BE HIL 53
S5, BHRXTRAZH | FlmMAIH, /s T4
/R0, 100, 250, 500, 1000 mg * kg™« d7'ff)
IPAR, FLk14K. Hl11~14K, FraAFIEHE/DNRS
THRCHAYTY, MERAARHTHENGTT . S5REY,
FZS TIPAR =500 mg - kg™ + d' & A 3 BE 41
Jiggg A= G o IPARAERE S 1R T 2 5 7] 7 2R B
(Y55 TPAR G 1 AH G 1) e 2 AR

B B BB /N R4 K E A 4 25 PR e Pk
B, EFEREE AT 1500 mg - kg - dAYIPAR
FAE AR, AR 14R 228 KW/ BUIRAS
Rif, TCHHBARERL ., TUIR-DNATEIEH 586 .
INGHFFHR BT HIH (1.220.2) %,
(33+0.3) %F1 (02+0.1) %, FWIUIR-DNA
MG 2R AR5y

i Fischer—344K i 28 K & 42 45 24 5 1 ik
50N, 80 UK FRBHML A Jadl, B4 5 B SE28
KEOMRLT0, 200, 1000, 2000 mg - kg™ + d™
IPdR, DA#EATIPARAGEEFE = PEAL . il 45 R &
M. WA EG YL BIEIR L . 72000
mg + kg™ - dFIETT, KR PR AR R DL
RSB 218 AR ECT I, (H R 4 S i/ Mo f
RAZEW, MIEFIPM A BEA . HEN
TRV P T T i 300 T ) R O B o i) R
KEEEE . WRELEFITHSUE IR ROEAE . 59K
BF, BT RIS AR Bk, 1K TP IPAR A ZR
M bR . FEHeEIR IR . AR FH2000 mg - kg -
d™' IPARF e, iE£E28 K I ARIPAR [ Fischer—344 K
AR, KRERmSZHERAE, AEBIEIR
g PRt T B S

EREREA 14 RKIAK P, KinsellaZE 5
58 T IPARXT TAEWG 5 2 i 2 Btk . ks
LS5 A, BSOS T0. 15, 150F
1500 mg - kg™' «+ d'UIPAR, FEHISKALIE, W
FLAE A R . BRI A R A fENE LT E
1500 mg + kg™« 7', IZALH BT LAY TS S |
RE IR . Kk 48 BRI e, HETA R
HHMARKIAFEHAT IS . FHTHIHH T2
JE R R M A i As Ve, R PR S TPARA|
TR IEADC, SIS P RGO T BLAR
fbo ESRMMANMEEE . FFOIRE . IR HTIEAR
PRI S . 1500 mg + kg™ - LT T AOX

V@ORTR Y i\ ARVACEUTICAL A

TEHERRIRA NS, 1T N FEZ130% ~ 50% . 1045
L. TN G sh b B T SRR A 4 5
B, TSR DR E R PR L R
R BAOXIE TR, MR BT A% . 1%
S0 B TR R T it
4 IPdR

20134F2 1, el &A1 W R i 0 R 3
ARIPAR (9 A28 B R O3B0 25 S ot ke BT i
18 K UL BN, ZA42 — IRy ML
B A I I R . OB R DRSS
FIPAR, FEBEVT A 14K LI T2 S . 10
JRFIES3 5128150, 300, 600, 1200F12400 mg, %
A6 A, AR R4 14
B 1624 WM T IBERAE LA T 258N )55
Bro S5REn: BAE PR I RS 25 e K 22 & K
2400 mg, “ZALGAREVEEN, TUARAY MK B
Y25 aE . A M k2400 meil A6/ 8%
1 (1.67 +1.21) hN I H EITUAR S B K P
(40+121) pmol - L',

20194E7H , FKE LA T TIPARINE IR AZE
T W9l R SR 23R8 i B e 41 2 2 i 41 g
SRRSO A AR, B M. BB, R
B SElel B I R, s ST
RN BEIBF/ECE AL, TR 18% K LA
FEAERE, 194 BAETEIETIAS H OIS
JARIBEFE RN N AR 32 oA BT o - I
BITET7 RIT IR K O IRIPAR, 12228 K, B H—
W, IERM T IS I . s RN, %L
FRFE150~1200 mg « kg™ - d7' B, BERHE
B A FEME N 5 S 3R R 1800 mg - kg™ - !
BF, BE B G E RN . Rk, 7E28K
FEE O ARIPARIREE Hr, A28 IR K A2 2 1 152 5
F1200 mg - kg™ - A7 RIS DLSLAARSE 99T SOEAN
P (RECIST ) SkXJ HAwa kb F8Ar 1936 97 1% Hl i
TPV, G5 L. 2 AR R IR ¢ 2 27
(CR) , 3MAbERO £ A H /% (PR)
ORI AL RN EE (SD ), A IR TS
KJE (PD) MO, 29880 15 7R . 1PdR
HARNIG, TUARAINZS W EAEL h G T,
JEREAERE T4 h, X5 JEETIG R AT A 45 R —
o MGk AR RS LI, B LR
WI5K . 22K 4G 25 )5 (TUR I 25 4R BE A T2\ m]

zhgysh



2020 © 34 6

691

e, ghRFIMR AR ENE. Rk, ARIEIGR
T RS A5 SR B, T ARIP AR RE i 9 k-
WA —ERMCEE A . B X TPARERER TR TG
JY TR AE . BRI RMTDR %S, 1R
B 1149901 PR A9 #7777 1 2 1200 mg - k{{1 -d'.
5B S BRI, MR TUAR 4 9 B 7T 3k 2
1 wmol « L7'PLE, FHFFEIAKF EARF R E (HRIE
KIEPFIR: MK IUAREE =1 wmol « LA,
PR RAE A ) o ZREAER . A T
I R, SRJHTPARAE My i S ), e 1
MR28K, REMGIR B UM AIETF AR . 43R 1139
I AR FE AR T 300 B 22 AU S s
5

IPAR LA 5 AW . DR A % . S
B BH B 254 . AT RS Bh ik e . A0t
55 IR T IR0 B 2 25 e A [
Wk T A TR R ORI A A R R R Y ) R
B T HOTEIVER o BT A iV AN
TSGR S, RN T 5% et
R ZARE RSB IR R . BT,
Y IEAE R 45 I G TR IR IR IR T 400s6,
SRAFEHEAE, IPAREEAEARFIGIRFAE T, HEH
VER U RGAR T T, FHFdE— o AT X AR
[Vl A H A VAT VE RN 25 58, BT 5841
FIZEVE AR RIS PPAG I %8, N I e i
P FE LA

[1]  Zheng RS, Sun KX, Zhang SW, et al. Report of Cancer

Dpidemiology in China, 2015[J]. Chin J Oncol, 2019, 41
(1) : 19-28. DOL: 10. 3760/ cma. J. issn. 0253-3766.
2019. 01. 005.

[2] Citrin DE. Recent Developments in Radiotherapy[J]. N Engl
J Med, 2017, 377 (11) : 1065-1075. doi: 10.1056/
NEJMral608986.

[3] Perrot M, Wu L, Wu M, et al. Radiotherapy for the
Treatment of Malignant Pleural MesotheliomalJ]. Lancet
Oncol, 2017, 18 (9) : 532-542. doi: 10.1016/S1470-
2045 (17) 30459-X.

[4] E#E, JFEFE W ET BT HOREI A R
). PR AE, 2008, 2: 555-559.

(51 BRHEZ, S5SNIl O e BGRI e S R o7 vh g

zhgysh

[6]

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

ZCR L)) I EE2548 R, 2019, 31: 30-31.
Laird JH, Lok BH, Ma J, et al. Talazoparib Is a
Potent Radiosensitizer in Small Cell Lung Cancer Cell Lines
and Xenografts[J]. Clin Cancer Res, 2018, 24 (20) :
5143-5152. doi: 10.1158/1078-0432.CCR-18-0401.

Lee YE, Choi SA, Kwack PA, et al. Repositioning Disulfiram
as a Radiosensitizer Against Atypical Teratoid/rhabdoid
Tumor[J]. Neuro Oncol, 2017, 19 (8) : 1079-1087.
doi: 10.1093/neuonc/now300.

XU, . MR RO A S OB 7 A
PROMEL). FPEBUCZEYIRI, 2017, (1) : 126-127.

PRI, AR, W/NEe, 55 IRBCIRYT hs g
ORI A R I ERE)). IHZREEZY, 2015, 55 (3) @ 86-88.
Efange SM, Alessi EM, Shih HC, et al. Synthesis and
Biological Activities of 2—pyrimidinone Nucleosides.
2.5-Halo-2—pyrimidinone 2'-deoxyribonucleosides[]]. J
Med Chem, 1985, 28 (7) : 904-910.

Lewandowski GA1, Grill SP, Fisher MH, et al. Anti—herpes
Simplex Virus Activity of S5—substituted 2—pyrimidinone n
ucleosides[J]. Antimicrob Agents Chemother, 1989, 33

(3) : 340-344.

EPA Chemical and Products Database (CPDat). 1-(2—
deoxy—beta—ribofuranosyl)-5— iodo—2—pyrimidinone [EB/
OL]. (2020-02-20 ) . https:/comptox.epa.gov/dashboard/
dsstoxdb/results?search=DTXSID00239353#properties.

Bardos TJ, Cheng YC, Schroeder AC, et al. Novel
S—substituted 2—pyrimidinone Nucleosides and Methods of
Use: U. S. Patent, 4468384[P]. 1984, 7 (1) : 76.
National Center for Biotechnology Information. PubChem
Database. Ropidoxuridine[EB/OL]. (2020-02-16 ) . https:/
pubchem.ncbi.nlm.nih.gov/compound/Ropidoxuridine.
Wang H, Mu X, He H, et al. Cancer Radiosensitizers[J].
Trends Pharmacol Sci, 2018, 39 (1) : 24-48.doi:
10.1016/j.tips.2017.11.003.

BEER-, X TS S SOR TR bR 17 T 1 .
AU BEaF S B 24k, 2019, 39 (9) : 715-720.
ot S ALK 25— RS RORII). TP BB
2y, 1990, 3. 18-20.

N, R EE, Rk, 4. ZEERITERAACHNE
Mo AE TR RS HG B FH D). P22 50l R dle (R
FZ) ., 2019, 2: 284-289.

TSR, A, R T FO MR B 0 1 A

IS P &) b b



692

2020 6 34 6

[20]

[21]

(23]

[24]

(25]

(27]

TV E FIBFIE A ). v [ S s R s,
333-335.

TRIGER, T2, ARG, 5. HER B AS 494
YO S 34 B T B AL T 510 ). SRS AT 9T S 4R 5
T /24, 2014, 6: 24-28.

2013, 3:

Salehifar E, Hosseinimehr S J. The Use of Cyclooxygenase—
2 Inhibitors for Improvement of Efficacy of Radiotherapy in
Cancers[J]. Drug Discov Today, 2016, 21 (4) : 654—
662. doi: 10.1016/j.drudis.2016.02.019.

Kinsella, TJ. An Approach to the Radiosensitization of
Human Tumors[J]. Cancer J Sci Am, 1996, 2 (4) .
184-193.

National Center for Biotechnology Information, PubChem
Database. Idoxuridine[EB/OL]. ( 2020-03-08 ) . https://
pubchem.ncbi.nlm.nih.gov/compound/idoxuridine.

Kinsella Timothy J. Coordination of DNA Mismatch Repair
and Base Excision Repair Processing of Chemotherapy
and Radiation Damage for Targeting Resistant Cancers
[J]. Clin Cancer Res, 2009, 15 (6) : 1853-1859. doi:
10.1158/1078-0432.CCR-08-1307.

Chang CN, Doong SL, Cheng YC. Conversion of 5—iodo—2—
pyrimidinone—2'-deoxyribose to 5—iodo—deoxyuridine by
Aldehyde Oxidase. Inplication in Hepatotropic Drug Design[J].
Biochem Pharmacol, 1992, 43 (10) : 2269-2273.
Garattini E, Fratelli M, Terao M. Mammalian
Aldehydeoxidases: Genetics, Evolution and Biochemisiry
[J]. Cell MolLife Sei, 2008, 65: 1019-1048.

Kurosaki M, Terao M, Barzago MM, et al. The Aldehyde
Oxidase Gene Cluster in Mice and Rats: Aldehyde Oxidase
Homologue 3, a Novel Member of the Molybdo—flavoenzyme
Family with Selective Expression in the Olfactory Mucosa

[J]. J Biol Chem, 2004, 279: 50482-50498.

[28] Garattini E, Mendel R, Romao MJ, et al. Mammalian

[29]

Molybdo-flavoenzymes, an Expanding Family of
Proteins: Structure, Genetics, Regulation, Function and
Pathophysiology[J]. Biochem J, 2003, 372: 15-32.

Kinsella TJ, Dobson PP, Mitchell JB, et al. Enhancement

V@O i iR CEUTICA LA

of X Ray Induced DNA Damage by Pre—treatment with
Halogenated Pyrimidine Analogs[J]. Int J Radiat Oncol Biol
Phys, 1987, 13 (5) : 733-739.

[30] Kinsella TJ, Kunugi KA, Vielhuber KA, et al. An in Vivo

Comparison of Oral 5—iodo—2'-deoxyuridine and 5-iodo—2—
pyrimidinone-2'-deoxyribose Toxicity, Pharmacokinetics,
and DNA Incorporation in Athymic Mouse Tissues and
the Human Colon Cancer Xenograft, HCT-116[J]. Cancer
Res, 1994, 54 (10) : 2695-2700.

[31] Kinsella TJ, Kinsella MT, Seo Y, et al. 5-Todo-2-

Pyrimidinone-2" —Deoxyribose — Mediated Cytotoxicity
and Radiosensitization in U87 Human Glioblastoma
Xenografts[J]. International Journal of Radiation Oncology

Biology Physics, 2007, 69 (4) : 1254-1261.

[32] Kinsella TJ, Vielhuber KA, Kunugi KA, et al. Preclinical

[33]

Toxicity and Efficacy Study of a 14—day Schedule of Oral
5—iodo—2—pyrimidinone—2'~deoxyribose as a Prodrug
for 5—iodo—2'-deoxyuridine Radiosensitization in U251
Human Glioblastoma Xenografis[J]. Clin Cancer Res,
2000, 6 (4) : 1468-1475.

Kinsella TJ, Kinsella MT, Hong S, et al. Toxicology and
Pharmacokinetic Study of Orally Administered 5—iodo—
2—pyrimidinone—2'deoxyribose (IPAR) x 28 Days in
Fischer—344 Rats: Impact on the Initial Clinical Phase I
Trial Design of IPdAR—mediated Radiosensitization|]]. Cancer
Chemother Pharmacol, 2008, 61 (2) : 323-334.

[34] Shivaani Kummar, Larry Anderson, Kimberly Hill, et al. First—

in—Human Phase 0 Trial of Oral 5-Iodo—2-Pyrimidinone-20-
Deoxyribose in Patients with Advanced Malignancies[J]. Clin
Cancer Res, 2013, 19 (7) : 1852-1857.

[35] Kinsella T, Safran H, Wiersma S, et al. Phase I and

Pharmacology Study of Ropidoxuridine (IPdR) as Prodrug
for lododeoxyuridine—Mediated Tumor Radiosensitization
in Advanced GI Cancer Undergoing Radiation[]]. Clin
Cancer Res, 2019, 25 (20) : 6035-6043.

(dcfa B 20194F12A278H % AWHK)

zhgysh



