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Abstract: The increasing prevalence of radiation technology has led to a parallel rise in the research and demand
for radiation damage protection and medical treatments. Radiation damage protection agents represent one of the
most effective and direct means of saving and protecting against radiation damage. In the past, research and
development of radiation damage protection products has been based on plants, animals, chemical synthesis, and

microorganisms. Nevertheless, microorganisms have seldom been employed as research subjects. It is certain that
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one of the Earth's most radiation-resistant life forms is microorganism. Consequently, they are an ideal target and

source for the development of radiation damage protection agents. The objective of this review is to provide insight

into the current state of research in the field of radiation damage protection agents of microbial origin, with an

emphasis on the specific research progress and current status of radiation damage protection agents of bacterial,

fungal, and archaeal origin. In particular, functions of antioxidant and anti-radiation agents are analysed, including

pseudohyphae, melanin, MAAs, MDP, CBLB502, and carotenoids. Furthermore, we present an in-depth analysis of

the existing problems and targeted research directions, aiming to provide a scientific basis for the research and

development of new microbial-derived radiation protection agents.

Key words: radiation damage; radiation resistance; radiation damage protection; radiation protective agents;

microorganisms
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UV AT e~ B R A oe o4 P Fleming
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SRR IR 0T 3 I R SR AR 2 S BRI E R
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Wb, BRARTT I E AR T < RIS VI
BIE AR AN, 65 i N A ™ B 4545 )5 B B R 5 5
HRIFWGPER, BA BRI G1E S e
BN AR RS B 5 24 . CBLBS502 A LA
TERAME ROE MR 2 00 3 5, (H2 H ar HiEBRL ]
WA B, X BV RA R AR E A,
Xt CBLB502 1 FALA FIA TR, I A 9 it ()
AHIRHT A AN A S0 77 47 2887 it RO o
L15 K% b&R

KA MRS AEIRIENE &Y, |27
ETHY . sh) REY b, Al iERR B A
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fFEB- S MR, B R, MR, IFHERM
ME RS, —odn AEYPR I EL T A RS,
R FEAY b RE 22 MR HEAPUE
fBETT PURRIRRE AT KA ThRE, MIfimfs T K
ABIATT P B R a0, SRS b R
2 MR N TG ORI A 23R 58 B2 25 3 ) ATk
AW 4385 7 Mohana %5 U B IMER T (Micrococcus
roseus) MEEARTIERE (Micrococcus luteus) W45 B3 1%
BT N K, Araya-Garay 5 "7l Mussagy % 7
FIFHEHERG S T HEMALRZMBEAE PR, Gu
2 PV IR (R 25 M 1 (Rhodobacter sphaeroides) i
SEARR T RS MR KD DR CRIELL
BEE, WER S5 J B K. Mussagy 25
fath, ARV RIS b3 AR P,
PRI AN o sz AL B . AR IEHHEE MR LR R
AR N R BEAE PR EAAER, fEPUEAL.
JIE 27 3 2 RN 5 4 28 Th BB S 5 THI A2 3 )32 ok B,
HAl, K% bRITZHT R TR et
2y B

FKAR MRS RIEITTE (USRI EUESE)
& N EORNFERT AR, B B INOR & 1,
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AT HE— B G (W B AAEE ), R AH OGP 2R
B N R R T SRR AT MR A4, DAAR
HRIHEE DRI B IR PRACH A
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BB R H TR I B 2 1R L B U 1 S B A
A, UREERNE, REREL ZREE (K
DHN- B ), HFR (FRKEZEK (pyomelanin))
B A A Al A ) S AR A O R Y 1.
G, —SREBEH BN L34- “REENHAR
(L-DPOA) Hi R A i BBt % Y. DHN- B 5 & —
FIRAREREGY, ERFTSERE, @FUNZ
4 A (malonyl-CoA) A DHN I&45 6 i)
(B 1). Sone % "5, 1,8- ¥ 3 ZE (1,8-DHN)
JE B R A A DHN-1,8 B8 €5 25 1 e 4 o ) 44
HH A K 1,8-DHN K& 12 i 1 8 KW (PKS). 4 5
Jii SR / 38 JiE G (SDR) 68 231 1) 2% My ik Jist Bl A 7t 3%
e KB K. e B 2SR DL 2- 4T - AR ER N A
Bfr, B RIRIS A R Z R AA Y. BB E
NEAER, St — RPN RG-S oA R E SR
FeAN 2.0k Cele, HOBECRIEIRR . S ERE
AMER ™, HREOREMHEAN. AET
KEBERNRESY, © RGBT S EH 2 1,
H I BEVE RT3 57 b P7%Y, Bércena %5 P 8 F)
P AR AR A - BUE R (py-GC-MS) 70 B
RREWEE AT 00T, Strycker 25 P LRI 47
SO UE VR R Hh B (Aspergillus fumigatus) 7= 1) B 4,
FHAT TRAE, HHATE R B ARG BN
AR .

JCii@id DHN it & L-DOPA &3 4 B %,
HEBORN AT EHE T, Saitoh &
TR, MEbRAIE i ATP BE R (BeCec2) B,
KSR H HL 5 1R (Botrytis cinerea) 1] BALIL G 29
A, B B Cu® R FE T DA AR B 8 2K
A RGE S . MW cut ATREE N BERAED
A B 05 B R T AR, B TR DG R BT 1)
?%ji [96-97]0

T B O R A DRIP4 % 52 B A PR 4R A
UMIRE ST, BN CHWEAR T W, mE R
SRR A R P TR, B E
R0 58 2k i S VAN T IR SR R )9 T
FERALE R . Ye 55 B RILE AR AT /MR SOD
A GSH-Px 5 1, B& K MDA /K P, Li % " i@ it
P& W = ¥ kL B AL B (Lachnum singerianum YM156)
RIBERARREE, 2BRAMRBIET T H2AR
KV, I AT AR R — PG o7 58 o 2 5 4t
TIZ59 . TR AL — R RO AR, B

FE AV YEIE o) 2, Ghadge 45 "% j@id st
ROV 25 R S T R ORLE B (Lachnum
singerianum YM296) ] B L 38 r= &, (HiZJ7iEm T
WHNRET S R BT R AT A, R PRI
BORMERE. U BN, BERKFEDU)
e il 2 0 3 N FH 1) — KBRS

LB PR R — M AT R 5 m) AR W R A ) R AR
R, BAZMIaerE Ay ETE, (2 HAEK,
PR B0 oA WL R AN PR PSR Az H
(RIHERE o AR AT 0T 23 ELTE PR O 3R (R A5 i AT i —
WAL, I BB IR I D e e S R
P, A B T R A
122 KREMERAER

K R &R (mycosporine-like amino acids,
MAAs) /& — MK E Y ot R R, &5 H
Leach i 812H M LB 43 B 45 380 1%, 1 Ji A 9 2
Fopth K ERE B RO AN R, HE
VS EERMAEN & H REN MAAs, {H2EEE
AN EA BT, BT B R T
KIEY), P MAAs K 2 H08R 2 WA M4
Y B A5 B (1 VOO, — BB R A AT £ Bl MAAS,
B 1R B O WIS R Ak, RER I ) MAAS 45
AR R s T AR B H S 59, A
T MAAs f 4 7= U, Karsten 25 " M\ J5 B 3 #84
¥ (Microcoleus chthonoplastes) "5 2] 4 FAS [F] 1
MAAs, H—MgMomE, HR=FMARA.

MAAs J& LA IR BN AT S, AR
R IR I % 4V TR ) — KK ot .
ANFE R H MAAs 5 PE BT AR, V2 MAAS
FERR A BLrh R R (1), HERIR - FRE AL 3 /5 W) BA
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