PAAVONPOTEKTOPY
PAAVOCEH3NTal3EePW
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VIGEVICAHE OANeBoOPa TKBa/opraHa/opraHu3smMa
Hal JOHV3Yjyhe 3padyeH-e

S ORVBVIGRIEHVBNV NOCE Y]y CHelgnyHe cMcteme 3a
VKIaHsahe PeakTIBHIIX BPCTa 11 dhakTopa

* |52 GANGECP KVIBON CYICTEMA Ha 13/laramke |.3. Moryhe
JENAVLATIV NPEKG PASAYNTINX Er30IeHNX XEMU|CKINX
N PVIBVILKIIX aneHaca.

* CynicTaHue/areHen koje yMmaHsyjy edekTe AejcTBa
JOHVBYYREr 3pavyeH-a Ha 3/1PaB0o TKMBO HasnBajy ce
PaAVIGNPOTEKTVBHIM areHcIMa.

* CyncTaHuyje/areHcy Koju nojavyaBajy egekar AejcTBa
JOHMBYJyher 3pavera Yy (MoXxes/bHOo) NaTo/1I0LLIKOM
TKBY HasuBajy Cce paioceHsuTa|3eprma.
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[logena paanonpoTekTUBHUX
areHaca

* PagnonpoTteKkTopwu

- [pumersyjy ce HenocpeaHo npe 3padena. Ynora —
e/IMMUHaLuja peakTUBHUX BPCTa HacTasinx Ao ~1
MS HAKOH 3payetba.

* Muturatopu/moaynatopu oarosopa

— areHcu Koju ce npumMmemyjy y TPeHyTKy o3padvnBaHa
nnn nsmehy HeroBor 3aBpLUeTKa 1 nojase
cuMnATOMAa Y 3paBOM TKUBY.

* Tepaneytuum

— AreHcu Koju ybnaxaBajy epekte TpeTMmaHa
JOHN3Yyjyhrm 3paderemMm 1 aajy ce no
ncnosbaBakby cUMNTOMAa
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VIEXaHSamMiPEAKIIE TKVBA Ha JoHV3Yjyhe 3paYyer-e 1 MecTa y
MEXAHVIBMY IE MoKy, AENOBATY PAAONPOTEKTOPY

Irradiation Effect g Target Opportunity

~1  DNA strand breaks 1 DNA repair agent

.2 Stress Activated Protein 2 Inhibit SAP Kinase
(SAP) Kinase signaling to \
Mitochondria
* Cytochrome (

Leakage

Inactivate caspase pathway

Block cytokine release or receptor binding
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(CBO|CHBEHN (YHYIPALIHY) paanonpoTEKTOPN

* [ nyTaTmnoH

* Cynepokcua ansmyTasa
 Katanasa

* [ nyTatnoH nepokcunaasa
* MenaHTOHWVH

* MeTa/10TUOHENHWN
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[AyTaTVoH ey 3.
/ epraHenava % .

GSH + R202 — GSSG + 2 ROH (R = H, ankun)
Ca cnoebomHIv padykaima
* GSH+ R - 0,5GSSG + RH
* Y HopMasiHOM cOn3ne/IoLLIKOM cTamy opradnaMma GSH/GSSG=9:1
* Peaykiyja oBOl 0HOCca YKasyje Ha oKcuaaTBHW CTPEcC
* Peokcmaalyja

NADPH + GSSG + H,O — 2 GSH + NADP+ + OH"
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'(»\
Yaienes keieviiier peaykuyn/okcngauy)y POC

PN

SKCTPAhenn|ckm meaniym) Zn, Cu TeTpamep
- ViexaHnsam yknarkabsa POC
Cu-SOD + O~ —~ Cu’-SOD + O,

. Cu*-SOD + O, + 2H* — Cu?-SOD + H. O,
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IMIYTaTVIOH MEPOKCaase

* damMuauja eHsmma ca pasIMunTm
NokKanusailpnjama — Hajyewhe y uutonnasmm
(GPX1). ¥ akTUBHOM MeCTy cap»Xu ceneH.

* Ynora peaykuuja aMnnaHnx nepokcuga wu
BOAOHUK Nepokcuaa npeko koHeepsuje GSH y
GSSG

e MexaHunsam
RSeH + H,0, - RSeOH + H,O

R5e0OH + GSH - GS-5eR +H.O
GS-5eR + GSH - GS-SG + RSeH
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L |
AHTOHWH % .
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JaniHOT pUTMa.

O/ HAoAnA KaTjoH paguka
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VieTasnoToHEenHN

[lpoTenHn mane monekyscke mace (500-4000 D)
KOA Kojux 1/3 cacTtaBa YMHe LINCTEMHCKN ocTaLu

LIncTenHckn octauu mory aa Besyjy pasnmuure
MeTasie Kao LITO CYy LUMHK, bakap, cenex,
KagMujyMm, XuBa, cpeopo...

» EKcrnpecuja 0BUX NPOTENHA 3aBUCK O[]
KOHLIEHTpauuje AOCTYNHUX MeTana.

Cnob6oaHe SH rpyne mory ga pearyjy ca ROS u
OH paavkanuma goHnapajyhu M BOAOHNK U
Tako X NpeBoje y cTabunHa jeanmera
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3allTo 1 nopea npucycTesa MHTEPHUX
PaAnoNpPoOTEKTOPA NOCTO|U jaka peakuunja
opraHmsmMa Ha J.37

N3narawe J.3. Npon3Boan BesinKky
KOHUeHTpauunly ROS n octasinx peakTUBHUX
BpCTa KOja BULLECTPYKO npeBasnniasu
KanauuteTe MHTEepPHUX paannpoTekTopa,

na je HeonxoaHa ynoTpeba er3oreHnx
BeLUTa4YkNX 1 NPUPOAHNX PaanNONpoTeEKTOpPA.
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©CHOBHVI KpUTEPUYMI 3a 1300
PaAVeNPOTEKTOPA

* Tpeba ga WTnTK 34PaBo TKMBO a Aa NPU TOM He
YyTUYE Ha TPETMaH NaTosIOLLIKOTr TKMBA
3payeH-em.

* [la ce npeepeHunjaniHo pacnopehyje y
30aBOM TKUBY

 [la ra opraHusam goo6po Tonepuile n ga nma
HUCKY TOKCUYHOCT.

* EdoukacHOCT paanonpoTekTopa — paktop
peaykumje nose

Jlo3a kojy jenompebHo npumeHumu y npucycmasy paouonpomexkmopa

DRF =

lozakojy jenompebHO npumeHumMu 3a mpemaH
* 3a NocTu3are uctor heamjckor npexnerbaBaka
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@NUIFMEXAHVZMY AejcTBa paVonpoTeKTopa

* [lpeBeHLuja hopmupar-a BUCOKOPEaKTUBHUX
BpcTa

» JleTOKCUKaLMja BpcTa nponsseaeHmnx
JOHN3YJyhrM 3payeH-em.

* Ctabunnsauymnja TknBa

* Y63aBaHs-e MnpotLieca onpaBke olTeheHnx
Monekyna (npseHcTteeHo [HK)
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XuapusaHa jeanHeHa (Tmonn)

NMUTUBaHa jeAnteHa

| OBUX jeanHbera (oko 4000) je cuHTeTUCaH y
alter Read Army Research ueHTpy (Hoce o3Haky WR-
*) 1 pasnKyjy ce no Ay>X1UHu naHua u
NPUCYCTBY/OACYCTBY XUOPOKCU/IHE Tpyne.

* CTPYKTYPHU aHa/103U1 LMCTENHA

* HajedukaCHUjUM Cy ce nokasasii OHUM KOju Ha jeIHOM
Kpajy naHua nmajy déasHy, Hajuewlhe amuHo rpyny, a Ha
apyrom kpajy SH rpyny.

 SH rpyna je y npenaparty 3alituheHa dpogpaTtHOM rpynom
KOja ce Yy opraHu3mMy eH3UMCKN YKNakHsa.
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AvingecivH WR 2721 (Ethyol®)

O a/ikasiHa
I H ghocghamasza H
HO/(§P|-TS/\/N\/\/NH2 - H\S/\/N\/\/NHZ

MoXe aa yhe y henwvje

* VIVEa KpamkerBpEME NeMNKVBOTA Y KPBIW Na ce npumMeryje
1SIVIHY T2 PerespaylBaH-a.

* Bylle ce KoHLUEeHmpyje Y 3aApaByM TKB/MAa LUTO |e
necaeanua

~ Makse ekcnpecuje ankanHe gpocmanase Y
TyMopuva

~ C/iabor NpoToKa KpBW Y TYMOpVMa
* [lopen npMapHOr AejcTBa Yknatatba PeakTUBHNX BpCTa

N0BOAV A0 XUMOOKCU|E Yy 3ApaBUM TKMBMMA YNME WX
NOCPEAHO LUTUTW.
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IHVTPOKCH AN

S CTBIHTEVTOOKCAHY paaykasny Koju 4oBoAe A0
PENVRIVIE PEAKTVIBHVIX BPCTA.

S HaEesHamI e TEMNGI.

[NGKABAHG! e A2 CE \V/ akTIBHOM O6/VIKY BULLIE
3a/ipykaBa Y TKBVIMA HENO Y TYMopyMa Y Kojuma
OVIBa TPEHYTHO PEAYKGBAH V' HEAKTIBHN
XVIAPOKCYIAMMH.

* He yrrue Ha o[4roBop TyMopa Ha 3payHy Tepanujy

* [[lolTo je mapamMarHeTk Moryhe ra je in Vivo npaTtuTi
nomony MPV
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11 PaAVeNpPoTEKTOPA

MeEXaHn3am

VH (WR2172)

LicTenHamviH;, ayTaTnoH, AET

3apob/baBat-e CIOBOAHNX
AOHaLUMja BOAOHUYHOT atoma

pagvikana,

Hoechst 33342, ButamuHi AE i C,

3apob/baBan-e C1060AHMX paavkana

TOHVIH

lanoepril, Pencilamin, Pentoksifilin, L- | Muxnbuumja npotease, aHTuokcuaaumja,
NHXMBWLMja CUHTE3E KoareHa

Srazoksan, Amifostin Pefykyje  TOKCMYHOCT  xemoTepaneyTuka,

CMahyje Hed)POTOKCMUYHOCT

pum, coav Kagmujyma, 6usmyT

T

HayKuyja META/IOTMOHVHA

Fava VHTepdepoH, noaexapyayn AM5, AM218,
vipmee henvje Lactobacillus-a, Broncho-Vaxom ,

TPEXAN03a AVKOPYHOMVKOIATY

CrymMynaumja MMyHor cuctema, noBehaHa

npoAyKUyja LYTOK/HHA

Jivnenoavicaxapyav v npecTamiaHayiHy

CuHTEesa mpocrariaHavHa, noBehaH HYBO

UVKAVYHOT AMP, nornpaska DNK
BUBHVI EKCTPaKT KypkymyH, OpyjeHTVH, BULHVH 3apob/baBare C/10604HNX pagnkana
JlvraHaw kojv ce Besyjy 3a DNK Hoechst 33342 EnektpoH TpaHcdep, 3apob/baBar-e
C/10604HVX pagyikania
OcTasio MenatoHviH, KapHo3vH, Temnac, Temnon 3apob/baBar-e C/10604HMX pagyukana,
aHTMOKCAAHCY
April 24, 2020 20
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PaAVoONPONEKTOPY 1 Perymanopm

Genisten (4,5, 7 TpVXVAPOKCY

[IpexviB/baBar-e 1 cUcTeMcKa 3alTmuTa

y8o0yIaBoHovA) BIO300™ opraHa (k. cpxu, upesa, nayha) IMP
[ToBehawe npexvBrbaBaka 1 3altura
LB502 (damarennninz Salmonela
typhimurium) Entolimod™ K. CPXW 1 LUpEeBHOr enuTesa y aHum. IN|D)
MoAeMa
ED (anapoci-5-eHe-3-6eta, 17- [oBehate NpexnBrbaBarba 1 3allTuTa IND
Bena ayon) Neumune™ K. CPXU
PISGX201. (KopT/KOCTEpPoV - YbnaxaBare paanjaumoHo
MeTaseH 17, 21 AVNoponvoHar) | VHAYKOBAHOI eHeTepuTuca 1 noseharwe IN|D)
OrbeShield™ npexvBrbaBara
CJ/I0BOHHYX payiKasia AEOL 10150 (Mn npedypnH SOD lMpeBeHUnja owTehera nayha, IND
MVIMETVIK MESONPOAVPYHE MVIMVIK) Mo3VTVBHA perynaunja MMyHor cuctema
Xemaronaro/ioLLKe nHoykaupje,
PexoMBVHaHTHY diakTop Rhu G-CSFE (dovanpacnyim) CTMyAaupja npoaykumvje Heytpodmnia, IND
pacia Neupogen™ CMaH-EH-E pr3ViKa 0f, 036UIBbHNX
NHpekLumja
PexoMOVHaHTHY dhakTop . : . Xemaronaro/ioLlKe nHaykaupje,
pacTa Pegiilgrastim, Neulasta CTUMYMaLMa NPoYKLViE HeyTpothuia Opo6peH
PEKOMOBVIHAHTHV LINTOKVHI Rhu IL-12 (HemaMax™) Hozshaibs nosimersazeise J Sl expIND
K. CPXW 1 LpeBHOI envTena.
T MyHumMr3aupja emesnca (nospahansa)
AP P Granistetron, Kytril® HacTasior kao nocaeaunLa akyTHor OpobpeH
aroHvcT
nanarama J.3.
AvmndbocTnH WR2721 (2-(3- :
XeMujCKu MPOTEKTOPY aMVIHOMPOMNwT) L"V'Tg”fggae'&"”éa )':'(MCMCTEI';/'; Kg;?"gma Opo6peH
amyHoeTnadoctopoTmoar) Ethyol® P  CRY, BPEES, Ty
Crnmynauvja gudepeHupjaumje v
LInTokvHu 1 dhaktop pacra Palifermin, Kepivance® nponvdepaumje henvja, onpaske AHK v Opo6peH
yKfiakah-e CoboAHNX paankania
*FDA — USA Food and Drug Administration
21
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PaanoceH3nTaj3epu

PENIGCEHBIIIAISERYI GV aleHCY Koju camMi Mo cebun He
NOCEHVVAERanVCkI etEKaT, BEN NojadyaBaly Tepaninjcky
EWEKA | OHVBYHENR 3paYeHsa OCHOBHVI NPOBIEM |e Kako
VEAVHTVSVINOEKCVIUHE henv|e TYMopa 0CeT/bUBUJMM Ha
|GHVIBYYRE SPaYErEE

FBVIXOBO! HE|CTBO! & 6ba3npaHo Ha

[oBERaBakby OCETIBVIBOCT I XVINOOKCNYHVX hevja areHCMa Koju
ONOHalla|y EPEKAT KNCEOHWKa W NMoBEhaBajy HNXOBO
ONCKPOJLVIBaHE KNCEOHMKOM.

IHKoprHopaLUnjy paAnNo-0CET/bVBUX XaJIOFEHNX AepvBaTa
TuMyayHa y AHK LWTo ce AellaBa camMo Kod hesnja noaloXXHUX
6p30j Aeodbv (mpoandepalnja)

NIHaKTVBaLUVj1 APOTENHA KOJU YYeCcTBYjY Yy nornpasum AHK
[IpoAyKUMj LNTOTOKCUYHNX CYNCTaHLW padnosin30oMm
CEeH3MTaj3epa

NHAYKLUWjN JOHNU3YJYRer 3padyerba Ha Jiokalnjy ne3vje (Tepanuja
HEeYyTPOCKNM 3aXBaTOM 10B(n,q)
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S EQVkACHOC panneceHsymajsepa (PC) ce AedyHuLie Npeko TepaneyTcKor
GJANEEENKG|EICE AEHIILIE Ka0o) PenaTviBHO NoBenhake aHTUTYMOPCKOr
e G BN CHHOCY Ha paavioTepany|y. 6es npruvereHor PC areHca.

& EAeHEHV PEIVOCEHBTIAISE P

KNCEBHIIK
= JAS0I MOHGKCVA

&)

Re-07-0582 4 X-rays only
.
-FAYS

@ [ 2810y

* KceHebyommLy

Enhancement ratio:
1.82 + 0.07

3
g
€
8
2
g
2
S
§
1=
2
g
o

XayereHoBaHV MpYMUANHY
CeHauTalsepy XMNOOKCNYHNX hemvja T Tw T e w

X-ray dose (Gy)

BehvHa xemoTepanmnjckx areHaca cy Yy UCTo BPpEME paanoceH3nTajsepu

EdokacHOCT paayonpoTekTopa ce AeyHuLLIE NPEKO hakTopa TepanmjcKor
nojayama FTE

FTE= Jo3akojy je nompebHo npumeHumu y npucycmsy paouoceH3umaj3epa

je nompeOHO npuMeHUmu 3d mpemaHq
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A30T MOHOKCMA

(CAVPRVIHECHAPEHN EIEKTPOH 1 JIako
PEAV[E Ca COOOAHVIM paankaauma

Peanyje ca paavkanmva a3oTHx 6asa y
NEKSAAN AV CTabliHe BPeTe

[leBEhABa NPVHOC ABOCTPYKMX NPeKnaa
NHK (HejacaH mexaHsam)

FpoayxaBa BpeMe NoTPEOHO 3a ONpPaBKy
AHK
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NejereHoBaHV MMPNMUANHY

RENVETKGJErCy Y dasy crHmese AHK He mory Aa pasavikyjy TMMUANH U
HEENOBE XaOEHOBAHE aHanore, kao WTo ¢y bpomMo- , jo40- nan dayopo -
VPRI HE3OKCVYPAVIEV, Take) Aa AoMasy A0 HyxoBor yrpahuearwa y AHK
BE3aViieHVK-XaliGhEeHI Ce oA Ae|CTBOM! JoHM3Y|yher 3payeHa packmia
Agiyanyii-eHUHe HEHTPYPAH padvikan 1 XanoreH. Paaykasa MoXe Aasbe ca
KCEOHVROM AaTi nEPOKCI padyka I AOBECTY A0 cAnYHOr npeknaa AHK
JIaHIA K20 Y cayualy AejchBa XVAPOKCMHON paaykana.

Y \NGTPEGRY)
5-conmyoepypaunia (5-FU)
5-00/1yOP0o) AEO30KEV \YpaLi
FeMupymacyH (2°,2" Andmyopo- 2° Ae30KCUUNTANH)
LlameuymabyH — “nameTHn” npekypcop 5-FU (kopuct pasanynTty akTMBHOCT

TYIMVAVH dhocopriase y TYMOPCKM 1 3ApaBuM TKMBMa; Y TyMopymMa
[onasy 0o 6pse koHBepsuje y S5FU)
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ANEHC OCETIBLVIBY Hal XUMTOOKCU|Y

CERBMIVIBVBYIN XVINOOKCYHA TKVIBa, asli HE 1 HopMaJ/iHa TK1Ba
PasnpPaRYY IcKe A2 Aakile AndoyHayjy Kpo3 HuxX.

IO} |E CHIeLOAHG-PaVIKaICKY NPOLIEC; areHC MUTPAa KUMCEOHWK
\V NOKYILE[Y: A2 eNpPaBy olITeheHe

Hekn apoMamnyHv H-okenan (Hrp. 6EH30TPUa3nNH) Koju
HOKa3Y|V CEJNEKTNBHY TOKCMYHOCT MPEMa XNMOOKCNYHUM
hennjama, TaKohe Majy. OCODVIHE PaANOCEH3NTA|3EpPa;
H/IX0BO JEJCTBO |€ C/IYHO HEeJCTBY KNCEOHWNKA

HuTponmaasoan MM3onMnaa3o, ETaHNAA30/ Y HUMOAA30/1
VICUTBAaHW CY' Y KAVHNUNM UCTPabKBatbyMa, asivl HUje AoKasaHa
NMPEAHOCT HMXOBE MPUMEHE Y KOMOVHALUN[M Ca PaAoTEPANMjOM.
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CHoCH{OH)CHs « OCHgq CHy;CONHCHa CHs » OH

M

J \”— NOj

N

Misonidazole

Local - regional control

April 24, 2020
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Etanidazole
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O 619 Mis0; Hb 2 14.5g¢%

hhh_-_-"""'-v.—-——‘—_ 41% Placebo; Hb = 14.5g9%

._.'I—_.___.____‘-‘-!:

——————0 28% Miso; Hb < 14.5g%

T 14% Placebo; Hb < 14.50%

Buocucmemu u 3payera

@ Air

@ Air + Ro-07-0582 (1 mmel dm—3)
& Ajr + Ro-07-0582 (10 mmol dm—3)
@ No

B Ny + Ro-07-0582 (1 mmol dm—3)
& Ny + Ro-07-0582 (10 mmol dm=3)

Edhekat Mmysonmmnaasona

KoHTpona pacTa Tymopa -edpekat

MU3oMMmMaasona
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RPAVIGCERBYTAI3EPY Ko MeHsajy AHK nav nuxnonpajy
H-EHY OMpaBKy

e AGAVIHVINM

Hyicnaniiii— XeMoTepan|ckm areHc 3a kora je AokasaHo
Aa vivia 1 CBOJCTBa PaaoCeEH3Taj3epa

oeTa-sianaxoH I Camptoethecin — nHxuompajy.
TONeVI30Mepasy 1 noBehasaly paaneceH3NTUBHOCT
MeaHoma
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XMMOOKCUYHNX henuja

VT IMIIITAB 0NV OBENIEXXEHN Ca b- paANOHYKANAOM.
AEHC CEHENPOMEHEHI BP30) EIMMUHMLLE U3 TKMBA Ca
HOPMBITHOMIOKEUEHAM|OM, AOK CE XMHAOOKCUYHNM
TRVIBVIMBIPasipahyie AENOHY]YhY paanoHYKANA.

AKVIBaHV HUTPOMWAA30/1U
OVIHOBAHV Ca| 122, KOJV MOLY. Aa C/Y>Ke U 33
npahemse Tepanmje SPECT kamepama
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