1978 B =2 B KRR, 2020,42(20) http : //aammt. tmmu. edu. cn

DOI:10. 16016/j. 1000-5404. 202005197

Mg E & XN R A S SR A RS ERNBEE SRR

HHRN i B R AR Fe  2ART ZER RARE,E BT R EANT 610041 SRS, 1Y)
TSR B 5 - WFFEE , DU |8 SR B A T , FL TR R B2 5, T IR 27 DU 1 45 T A 92 5 5400038 T G, il 47
BER(E=EERY) FRBTESR iR ES S, 2RS0T, Q05 et 55 & 0 K E 5 %,
FPH IR E 2 TRBIFE 0, K B A

[(HWZE] Hm  HiHmiE R (gut microbiota, GM )X/ Bl B M A1 b B RS S 4E+y SO 46
EE R, Jiik 6~8 JAIE CSTBL/6J /INES R 2 40 : Abx K FHiAE & (antibiotics, Abx) HR7K ¥
B GM; Xf BRZH 25 T IEH 10K o DE 3280 J5 21 d /)y B 5 5 S5 AR O el 28 o 4 D A1 Ji) 1 548 HE
P PR TERR GM X B i AR AR 47 Y 52 00 s HE G4 8 BrdU S35 4 fk . qPCR 2S48 B 55 72 55 0 51T
il BR GM X T AMAR S sem . 8 Gy B MGHINRIG 3.7 d, Bk /Mg, il il B AR A A s 4
ALV BR GM XJ /N R 4 B B0 00 Jo B s 1 A i 8 F AR B R R s, 85 W5BR GM )5 21 d,
Abx /N RA BT i 500 BE A 8 2 B AIR (<0, O1) 5 A1 AL 1 4 21 240 B | i 2128 11 R It/ S K SF- 3
W RS, /I Bl A A M RO BRZH 2 2 I (P<0. 01) o 55X BRA LU #L, 16 BR GM J5 21 d, Abx
/MR e da %, BrdU PR RRSS 240 il 98/, LerS \Olfm4 | Axin2 25 i 41 i AH G L ) mRNA 7KF B35 F
K, I B s TE R 25 B BB T FEAIR (P<0.05) o 8 Gy RS B4 i, Abx ZH /)N BRUAE 17 B [ 0T HE 2 b 3 40
(P<0.01) , [AI BB BEF /N g P A R 2% . U5 7 d, Abx 41/Mig 2% 6 Rtk 4 e £ i (o 22 38
Z e N b A e . S5 B TR B YRR e R g T A AR
FEAR SN BA i v B a1 EE A A AR R

[RBIR | WHIB R Wi T 40 M 5 35 0 s O BAE B R

[hEESZES] R322.45; R331.22; R818.03 [ XkFRERL] A

Role of gut microbiota in homeostatic maintenance and promoting regeneration of

radiosensitive tissues in mice following radiation exposure

XU Zhenni'"*, OU Jing®, HUANG Lingxiao', LEI Xudan', WANG Fengchao’, WANG Junping’, SU Yongping’,
WANG Yu®, LIU Dengqun'* 'Key Laboratory of Radiation Oncology of Sichuan Province, Sichuan Cancer Hospital
and Institute, Sichuan Cancer Center, School of Medicine of University of Electronic Science and Technology of China,
Chengdu, Sichuan Province, 610041; *State Key Laboratory of Trauma, Burns and Combined Injury, Department of
Anti-radiation Medicine, Chongqing Engineering Research Center for Nanomedicine, Institute of Combined Injury,
*Department of Rocket Force Medicine, College of Preventive Military Medicine, Army Medical University ( Third
Military Medical University) , Chongqing, 400038, China

[ Abstract | Objective To investigate the role of gut microbiota (GM) in maintaining hematopoietic
function and intestinal epithelial homeostasis function and promoting regeneration of hematopoietic tissues and
intestinal epithelium in mice radiation exposure. Methods C57BL/6J mice (6~8 weeks) were treated with
antibiotics added in drinking water for 21 d to deplete the GM ( Abx group) , and the control mice were given
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normal drinking water. The changes in body weight and general condition of the mice were recorded. The
effect of GM depletion on hematopoietic homeostasis was evaluated by peripheral blood analysis and HE
staining of the bone marrow, and the changes in intestinal homeostasis were determined with HE staining,
BrdU immunohistochemistry, RT-qPCR, and enteroid culture. The mice with or without GM depletion were
subjected to X-ray exposure at the total body irradiation ( TBI) dose of 8 Gy, and the regeneration of the
radiosensitive tissues were assessed at 3 and 7 d after the exposure. Results GM depletion induced by 21-
day treatment with antibiotics resulted in severe weight loss of the mice (P<0.01) and significant changes in
peripheral white blood cells ( WBC), red blood cells (RBC), hemoglobin and platelets, and markedly
increased number of megakaryocytes in the bone marrow (P<0.01). GM depletion induced an obvious
decrease in crypt depth and the number of BrdU" cryptal cells and significantly down-regulated the expression
of intestinal stem cell-related genes including Lgr5, Olfm4, and Axin2. The mice with GM depletion showed
significantly lowered enteroid formation capacity (P<0.05) and shortened survival (P<0.01) with obviously
lowered rate of hematopoietic and intestinal tissue regeneration after radiation exposure. At 7 d after the
radiation, the mice with GM depletion showed increased villous goblet cells and decreased cryptal
enteroendocrine cells in the intestines. Conclusion  Normally functioning GM are essential for maintaining

hematopoietic and intestinal stem cell homeostasis and promoting regeneration of the radiosensitive tissues after
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radiation exposure.
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