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[ Abstract] A deep understanding of radiobiology theory is essential for studying the effects of
radiation. Radiation bystander effect (RIBE) has become a research hotspot in the field of radiobiology
since its discovery. The direct and indirect effects of radiation on targeted and non-targeted cells,
tissues, and organs profoundly affect the progress and outcome of radiotherapy for malignant tumors.
Up to now, a large number of experimental studies have been conducted in vitro and in vivo to reveal
the mechanism of RIBE. The exogenous mediators generated by radiation migrate into the adjacent
tissues or cells, stimulating the activation of various signaling pathways, leading to immune and
inflammatory responses, epigenetic regulation, and radiation-induced carcinogenic transformation. This
paper reviews the research status and mechanism of RIBE in order to provide a theoretical basis for the
development of new drugs for radiation protection and improvement of radiotherapy efficacy.
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WA AT R B 15 S BN E S (AniE M4 NO .
YA 745 Sl B S 25 N M BT b 52 AR LA
FI®, 2835k RIBE MIRIFSE 5 1k SR AE ML LR
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HAEER R X LK, BRSTTELO 1 I2 W MR ST
RAE T HEAEH], ARATEA DR A R A IR, s
FIER 2L, RIAR S =R A AR RN, Bt e i HR 4
388 ok — S PR AR R S A A i A 5 1R 3 AR 32 B R R
FIIEE A, IF77 S A A YA S, X — IR
fir£5°4 RIBE, HAZmA3EH AR T DNA $i45 0 . 40
T, wEdif . FERAATE MY, RIBE fcf e it
228 50 AR A BT, 1992 H7E Nagasawa Al Little™ X 6
FROP SRR PR LUER 2, SRR TR, ok
TARIEAL 0.1%~1.0% MRS, HAb 30%~50% 92 hd
2RI IR G (@ BARSS e . 1997 4, Mothersill Fll Seymour™
NS SR B Ry i, R IISR B I Bz 4l Y 4 R B
B X A TR ) T A 200 7 A 55 RN, I S SR AR B
ST I B SR B AT AT S RIBE. 25 IAF9E 4%
RN, EBERE . SNBETT LA SRR, 7EfE IR
200 B A L ) 40830 A B 2 A% 88 5 RONLAR 5 A, X
RIBE BRIz, IR EERRNGERE . 8
Siph . RPERERERS . RS AR AR L RO
I [ (475 4 RS I [B) A B Ze g IR . B AR XSk, 4 A
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FIEN 0 RIBE, Z55RFM, KimEE WS1 415 4R
JE i HaCaT 40 M 215 3% 30 min J5 , HOIE MUK F B3 T
i, RS 3h )5, DNA $ifitri&i 53BP1 /K L&A
WAL, XFEV 54 MEE Y HaCaT 4L 35)5, WS1 4
f A T AR R DNA #4145, Dong 2™ I H1C 5 IR

ANEBEANNL U937, ISR A A B kL R0 HMy
BigR, AR IR U937 AR 22 2R & O . NO A
PR L, S5 RERWILEE A RIF ST HMy 404
SN A, HLI i 55 40 SR ol e B e T 3R B 3R 1
B Tl A

B 3% S G 35 S 00 248 FH — 8 R 0 S R A IR SR A
JL, 38 A U i R A L ) S R SR AR, ORI Al
i, RPN A A BRI S T 4T . Leu
AU S AT R PR R TR AR R A S S
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i 2 ARG IR b 0 B R AN I AT T ACK R B ) HNSCC 4
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KB IS T 7 A AR AR5 550 — T A R 5T 4
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AR DX BRI B T AR TR RN, AR S A A AN it S i
(extracellular vehicles, EV) {FHEHUA miR-122-5p i i3 DNA
POTHR S A BERR L 2R 11 (YH2AX) T R fE k1 | 1
AARAPAT"Y, Chai %" BT R A 5 Gy X S 4edi R 2L A
INERFIEER, & IR Xl 41 2L T E 40 b ik A K A
F B(transforming growth factor-B, TGF-B) M H.AZ Mk ny ik
B, SAMERIT CRE LR AN DNA 5. AR
HRE, KR&SAWRE, B MET N C REFK
R = e B TR AR b a = L o e
i, A B AR RS N B PR I P 4 B 1Y) BV {9 B R IR
AINEARPY, BT /NS5 UL b ) i T 4R A RN
FACPFERY, Oy — TS 2 R 5z R A R —5, R
T AN A 22 5 3R Y miR-7 A B [ 50N BRI 4 RS
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Figure 1 Molecular mechanism of radiation bystander effect
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o 55 20 L 43 6 1) 0 A A 25 5 T G R o S R R B
N, HAZFRETZR | RlE] | AR R A AT TR AR e
Mo 2507 (g 25 SRR I, AN H AR/ RNA(miRNA)
£ RIBE WJa sl G H 2B, 1B AR R 42
FERESE , SNMAS AT miR-1246 KETHE, FHHERSE)R
IR D, WA I DNA 8 4 5172 DNA $i45.
miR-34¢ 7] fy 4% IRANA Y EV 55 R B R IRANME T, Mk
AHR IR AN AL TR T ™ . A7 W SE 5 0] T 4 B R Jm) 3 A B
Ja AR ELE (24 hy 15 d) $2HUD BUR G AT 4k 40 (MEF)
T ANIAA R B B A A IR/ IN BUVRIG 2T e 4 i
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BEA, g e PR Y AN T LA i s b T R B AR N AR
ARG A, S 5 RGN, T i b
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PR F5  Rg 240 O st 1 S v BT B, R I s
i L-22 SRR 43/, DA T O/ 98 200 e v 344 3 A o
BETE AL, ML, Wb sh ik L-22 d8 (A (072 4 & RIBE
5R7 7S W S R S O il 0B = W P A N RS Y G |
M= 2 MR B ThRE . TR AR TIRE, H) DNA 3
Uit S A MG R 38T O AR rE T aE, RIR
iE . YR mAnE T &
3.3 4 FEH
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GRS RN, SRR E FE A, 55 AR
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W4 B WoR, TGF-Bl. TNF-o. #fbETHER R . ¥
P B 22 28 JFUROHE BR S A5 A R 7 SRR G A
#£ RIBE (Y kA B H#E T REEER®Y, TGF-pl &—FhHA
LZMIBEMAMEF, FES S5, Sk, B
TR, AT R . —WRg R R, R TGF-B1
0 790 AL BB A L, RS & 0 5 0 4L T 3R R
DNA i1 I Bk, 3 156 B 55 40 i 1) TGF-B1 5538 [t
FIREB AR A BRI b 1 555 5 I 0% . A5 RIBEPY,
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A BB SR B S 1 T e A R R L R B R AR RN B
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Fit i E FH1EM, TGF-pl B LA SRR AR5 &
) RIBE, TNF-o J&— 2 2 1) 4 5 A 5T e 8 8 57 R 1
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SR Z A0 IE W MM AE G, 7R BRI 20 M BT 5 S
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A6 38 ISR R R A RN BB R FE T T A, SRR R
TNF-o §il¥#%, FEEZAECNRRAN) fi%sE, 2R EnR
BB B 7 BT T Al g NO /K A 32 3] TNF-o B H0T
r, BeAh, R ARATECA TNF-o )3 A9 B 86 8] 7 540
L) S5 A 1 5% R R AIK T 55 20 L g B 8 R AR k. Btk
A F F AR A 40/ 1(interleukin, IL-1). IL-6.
IL-8 % B - S UM A RO R AE . Wik, BEHHA
LN TIREDY, ARG R ER, WHEA T LIS S RIBE
IL-6 BRI, IL-6 25 T W7 5 FRR s 4n g v 2, 7
JFRIEFER F WS, Bk F 0 R R 4 i S R R R i
T SN R AE R R, AR AL IL-6
HIL-8 7K FEAESCR, S i B4R IR 512 Y RIBE 1915 1%
HALE], AR E AT B R IR R R A A A i, R
SEAM AR kB ARG SEE TL-6 I IL-8 FikTHey, TESE
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o 2 B R0 B VSR E i 2 A W i i R T, S
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3.4 F AN ROREEIE
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