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The role of intestinal microbiota in tumor occurrence,
development and immunotherapy: a review

DENG Handan, FAN Xingli

Institute of Basic Medicine and Forensic Medicine, Hangzhou Medical College, Hangzhou 311399, Zhejiang, China

Abstract: The intestinal microbiota is a complex micro-ecological system symbiotic with human body,
which has attracted increasing attention in recent years. The intestinal microbiota plays important roles
not only in maintaining normal physiological functions of the human body but also in the occurrence,
development, diagnosis and treatment of tumors. This review summarized the relationship between the
intestinal microbiota and tumor, highlighting the mechanisms by which intestinal microbiota modulates
tumor occurrence, development and immunotherapy, particularly the immune checkpoint therapy. This
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review also summarized the currently available methods for enhancing the efficacy of tumor therapy

through regulation of intestinal microbiota. Challenges in the field as well as future perspectives were

also discussed.

Keywords: intestinal microbiota; tumor; immunotherapy; immune checkpoint inhibitor
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MR (LAESR 70 kg 1) MAGANTEBECR
2y 3.8% 10" M, Hovh iy T8 B R A5 fe o DK HL
R ZHE . NRN B 8 AR o3 8% . WL LA
N B A R h RS, BESTEAS [ PR b 2
#E N A MRS, S AR, 55
— TV - — TN T S i 1 AR AR
WEEE T, W ESR . BA R R R s
I3 — 5 T R RE T D AR T A B R W s an &2 O
IR PSRRI B R YA R, FE PR
WA, R, BB s E AR i | AR
RAEFEFLIRE R R AR EEMERST, B
SR B A KRR T BE R, HA
A PR <t e TR A 1) B 4 1 H RATS R RE A E -
HAETE LM ERER ] (Firmicutes) . AT ]
(Bacteroidetes) . L] (Actinobacteria), “£JE
1] (Proteobacteria) Il ] (Verrucomicrobia)
SR T R P FR 12O A, IEE AL
UNERY7BTENz R 2 4EN T I a5 V7 NG A S R Y
WhE . LA RFNYIGIT . IREI . 2
R OKAY | AR 2 S 22 ol DL 3R 10 532 i i 4 A

P ARIS 1131

2 BEWHRSHERERRN KR

UTAERE, A IR 3 TR R B 5 32 B BOR
ZHRTE . WHIEE KRB VES I R AT R
Tt R REREALT . 2R MEREARED Y R
MR TR IR B IR 2 i BRAE D A A - TR
FERVAMISC . FEE B 2o R 3 e,
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T PRV -5 g 14 56 R AT T M AR g s 2
SR AN [R] 1) T A A8 A X6T i e 2 2 A T 1) 52 i) g
AFEE, A B PEREE X AR ], A
PR DI G R P B AR o ez, ST Y e A
WA R AR TR . AR R, I
BEWM LB REEHIERERE] (Firmicutes) , A8 JE
1] (Proteobacteria), $#IFTI# ] (Bacteroidetes).
R ] (Actinobacteria) . Z875 [ ] (Chloroflexi) .,
#4% (Cyanobacteria), Candidate-division TM7 .
MEBETE ] (Tenericutes) Y =F B 5 1F % ABEAH
WA TER &S, LR (Lactococcus) FfiR
Y (Pseudomonas) TEFARILHZIHE A, 1M
WMEKTE (Enterococcus) FZEFAFFE  (Bacillus) M|
FRERRARY, pvAh, A SCRRIRIERR, FEFLIRE R
HHmE M AEYR PR E R (Clostridiaceae) |
T W JEm  (Faecalibacterium) F1 H J& & #t
(Ruminococcaceae) [FHXTF= B3 =, 12 /K G
)& (Dorea) FIEMAEFl (Lachnospiraceae)
(R AT = B R,
21 MEEMSHELRXE
2.1.1 MEEFE S ARSI EREERIER
BB A A G EBUEY Y. BRig
R g 1 50980 240 6 65 IR/ R DG Y 173 ZE VD T
[CH (Salmonella typhi)® DA K 5 J5 & ME P |
EIRAR AT TIBATF T (Helicobacter spp.)*2")
o Hrp, wl TEAF R C St B D AR U e
N T RBIEY, FUE A, —SIE R
RUYIA B R AL R BB Y, ko i B il
A=) B A 1 K R G S 7 AR B W 2 MR T
PR 5 A W A IR R S5 R TR, AT 5 A
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DNA 6. et AR AE > ah, fpid
AR AR S AL (Ruminococcaceae)
SERENE L A B e AR T R T NP i 1 PN O
PR I AR B, (A U R R R K1
N7 S LR B ggE o A B0
212 BEEFBRSFSRENZRINEIERE
B lE) #E 1R = E A

J¥70 1 AR AT LA 3 15 S AORE B K S s
il 1 PR T A FE e g £ R A5 B9 4
FERMMESI AT (enterotoxigenic Bacteroides
fragilis, ETBF) W] DL i 7 A= g 5 1k e 55 A1 1
BRI A ZRE SRS, ik
Vi 22 3L ) 3% Ak B I (mitogen-activated
protein kinase, MAPK) 55, MR AERE,
fiEJE B R T I P30, Thiele 2538 % B, ETBF 7]
DI 48 2 T A oA S s R A0 40 0k,
18 19 IR R R IR AR S R 45 B (colorectal
cancer, CRC) MKk &P, ok, Ak
B EAZ BRI (Fusobacterium nucleatum, FN)
REA% 3 14 982D CDA4™ T 20 i £l F1 T 9 Tox 2
B RIAUAGTINIE fege hag, MmNtk CRC
(4 SRR DTS e N S gge 70N B 98 A 7 A
Forp, WESEE R KL FN #) Fap2 & 115 A K40
Hil M AZ K 1G A ITIM 3REE 1 T 4 fe s 52 14
(TIGIT) 454 A LA ] AL A (9 Bt ok 988 B 92 )
FEC®?’1, Rubinstein 548 & B FN fE4r W FadA
BB, 454G bR A0 AT RN A A i AR X
T PR P B, BT SRE B A9 AR,
213 MFEEFERNTEZMMENEZELZR

R, HEREAE A8 0 i i v R RE TR ]
FEE T, Hym A g 24 (lipopolysaccharide,
LPS) I 6 W WA iz i 22 JHF IR I 5 400 D o1 A:
ZAK 4 (toll-like receptor 4, TLR4) 55415
PERRERN, FREE @K LPS 3755 1 ey RAE
JL AR T g e A R
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SR A [) 240 TR7 = B2 19 e A8 2% e 1) 2k
KT HEAFR RIS . &8 il w A B A Db

4% -10 (interleukin-10, IL-10) &% k4 K [H
+-B (transforming growth factor-B, TGF-B) I
G, BEARGE R YR, Wi T iR,
ME T RAAR /N BURR B8 1) 2 2B 567 2 K BRI
T8 B B B AR 2 1) 46 5 UMY 19 & A= Blaser
1 Falkow $& i 17— R, AT TIA S B 2L 52 5
) 3 B T 1 R T A T R R
FEAR, A REPUAZRER TA FH AWl
Z U0 GOk E R A SR R
¥ 1 AR 2 1 5 T Ak e g 1% e ARk e 2 TR AT
FEBL RPN, Anderson %HHE, I FHUERM
i, WA TR AR LB PR, H R T
Ky B8 . B R RO A I R
T 1 & R T B s R, G
W (germ-free, GF) /MR 3 HiA 2= /)
B DL B TR e e f 5 8 ik A T /D BUR B IR R
F7 R AR IE /N U A — I X 7S
PP | e R B D g AR EA T Bl S T
Preh R B, BuAE R A AR T AR PP i g st
A URFHEMMBEALT-BAR 1 (programmed cell
death protein 1/programmed cell death 1 ligand 1,
PD-1/PD-L1) 5 sg BEPTIAIAYTROREY, b,
JI7 T RTRRE P 90T 8 e o 9 e S e PR 32 ot T 4
JL R A IS ) B G AR A W) B TR (graft
versus host disease, GVHD) XU, 115800
45 T 1A R AT REFE A 8 rh PRy PR AR
B (protective Clostridiales) B3, ¥4/l GVHD
JRUR: RS AR A DG I FE T T
2.2 IEE RN IE RRIATHF G
BT e ) i 0 39 T e LA R ML B e 1)
RE T ISR, H TR 2 i i ia I 2 e o
B xRS e e e R LA 1 £
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SRR TR A B, U 3 o g A A
BT I g N RIS, R IR TR T
GG . SR, H AR A A SR (immune
checkpoint inhibitor, ICI) J7 L5 H &
BT 52 2 18] B 2 Al 25 2 BOR WIT KAk, HD
o M e A B F F  (immune-related adverse
events, IRAEs), WKL g iayr dtER,
EAER, FEMRAMIRA, hRE LK iE
TAE AL RE TR TS MR I S e D RE , IR REY
SRR S BEVRIT RO . AL, #5miE
B RER AT LAJ& /D TRAEs f8 & A1,
22,1 MEEHNBEERRAZHZN

B S 1 F R R Z A EAER],
PR e T e, Feak T A A R
Tl A A R 32 A4 RE A0 1EU 1) 52 i i T T A D e
GELER TSV B e R W B K T S e S W
FEr TLRs F1 NOD H 32 AR TE T F1 W 2 93 i ok
AP R R B DS EVE T, e RS
TE R AR T i T R RS I S A
F43F A (microbial-related molecular pattern,
MAMP) ] DL 514 S 2 4 ) TLRs, 2 ik
TP 32, — A2 AL, MAMPs $filEoi
ZORYNM (dendritic cell, DC) ., F W41 i 7= 4 fig
RAFFE R M. PHREN, HiEDH S
N PO 2520 TLRs MG S @iy £
NorF, WEET «B. MYD88 4, yfifE 4t
ML E T e ki L2y, (AW B E
P2 BbIRE S AE 7= A ) A ISR & B, GF /R
i TE P AR DG b B2 S A % T B Y, DL AE
B i vh ke B OCHVE T e s 3R AR 1 A 7R
F 3 PN 0 T A S T R

¥ T TR R A, 25 T AL AR B oy M B i . B
SERWL, W I8 i I 55 ST TR RE % 1 4o 2 i
RS IESETYE T 41 (regulatory cell
T reg, Tregs) =/ IL-10, AT 161 45 i e L6
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AL, FHOCHE Y & BRI 18 N ) FLIRFT TR . XL
FFE S RES T Tregs B4 AL, A LAY Tregs 40 Y
RELERF LIS I3 N LIS A T 22107, A Bk 2F
SR AR i N RN o N2 R £ 7= N N
TGF-B /K¥-, ik Foxp3 #4¢HF, K Tregs
PR AE s Rl &) O AR AR ZF LA
B, OB R R R B X A R R 4 B e i BR R
1 E SR TR 52 pE 08
222 RMAEEBFAIEBRNMMERERTER

AR, WY R B 1 TR e 1 B2 m AL
PR M 96 B 28 DI R 388 58 0 M 978 O B8 T6 T RBOR
(E 1) WHERHFREAE S TLRA J5 2 Mg =i
B AR AR, 7 AR A R IR AR R S
MAEIRFE, feZilad CDS' T 40 & BT I /E
F, - DA SE 28 g 2B K I S AR AE AT g
TH TR A0 RE T8 A A 77 0 1 Jm ¥ R B A
S LR BT IR s T BT, Paulos %5 &K,
B ST A5U 1 R Y LPS AIEE TLR4 i
RHRNPLH KRR g i 2%, fEiE CD8™ T 4 a3y
BE, (EHTITIRE CD8" T 4t o 4k 55 % 1A 7 3L i 3
R A E MR . E S0 AR B
MCA205 AR 45 /N BB AR o T 552 1 fiz 18 T
RESZ M HTIMIE T A0yt AR PERE RS, 42
PR AT SRRSO, P AR R IA YT R LPS H
S BRI AR ART T, 3kt M T S T
W B R A . LPS — B R T ae 4 my ML iR
e

ZW LR, Wl N AT T REHR = 4
BEME T RE 4N 4 (cytotoxic T-lymphocyte
antigen-4, CTLA-4) FHW BB 028 17 )7 3L
RS GF /N O IRIUFF# (Bacteroides spp.).,
RELE NI N DC MR, g 5 10 DXk 2
45 Thl FOWJh, ML CTLA-4 i G s
WITRCRIE T, Veétizouw PSR, IRATT
Tl EZ/NRIGE N (Bacteroides)
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FA T ERAF T (Burkholderiales) WH @ ¥&hm,
WL PR (Clostridiales) B3E78/), CTLA-4
BELWT AT R 367 VB 3855 ), Sivan 25 & B
AT PR RE A DC AN TG, 2 1 0 e g 4
S CD8” T AL hee, MimidEm$T PD-L1 1)
PR S 167 BRI Vétizou R,
Wass AT I . 2T AT . A0 50 IRAT R 45 e s
i) CTLA-4 SR %, $t CTLA-4 377
Jei AT BRI 5 EC AT TR A9 AR T = B2 Pl A

AR R AR = RE TR Y. 48R, Rl AT
J 18 TR AR 55 B R S e TR YT 22 B A 5T AN BT TR
A, W8 B S BUIR o g2 VAT ROCR 2 R 26

223 BEEFMMERERTSHEERDN
A

UM S IRy B B, R M B
JRE AR R AR N AR R L R R RN 2
HIE R Ok TR 2, SR B R
TR A S PRl — 25 R E , B IRAES™Y,
A SCHRARE 7 18 A RE S IRAEs #5610 gk
W9 2 LI IRAER™,

Dubin 58 & ¥, 7E42 5241 CTLA-4 $LiKIRYT
R ARERE T, RN RIT L
G R E Ry FE b A B AT
(Bacteroidetes), fUFEIIFTFEFl (Bacteroidaceae).

AA T — 50, 7 Al (Rikenellaceae) . R K 5 &)
F1 ZWME %R&RTT RN E R EAE -9

Table 1 Bacteria and their metabolites affecting anti-tumor immunotherapy

Tumor

MC38 colon Alistipes and Ruminococcus (+), TLR4 activation—tumor-associated Anti-IL-10R/CpG-ODN  [71]
myeloid cells product TNF—CDS8" T

Bacteria/bacterial metabolites ~ Mechanism Immunotherapy References

carcinoma Lactobacillus (-)
cell response
B16F10 Metabolites: LPST (+) TBI—intestinal microbiota— ACT [73]
melanoma LPSt—CDS8" T cell activation
Colorectal Bacteria| (—) CTX+ACT (CD4' T cell)—durable CTX+ACT [74]
tumors complete remission— Antibiotics—
lose efficacy
Cervical Bacteroidetes and Clostridiales Vancomycin—dysbacteriosis— ACT [75]
cancer ) CD8o" DCst—IL-12p701—ACT
efficacy?
MCA205 Lactobacilli and Enterococci Vancomycin blunts CTX-induced CTX+ACT [76]
sarcomas ) pTul7 differentiation, which is
mandatory for the tumoricidal
activity of chemotherapy
Melanoma  Bifidobacterium (+) Bifidobacterium—DC—function of  Anti-PD-L1 [56]
CD8" T cellt—anti-PD-L11
Metastatic ~ Bifidobacterium longum, Reconstitution of germ-free mice Anti-PD-L1 [79]
melanoma Collinsella aerofaciens, with fecal material > T cell
Enterococcus faecium (+) responsesT—anti-PD-L11
Melanoma  Bacteroidetes fragilis, Bacteroides spp.—DC—Thl Anti-CTLA-4 [55]

Bacteroides thetaiotaomicron,  immune responsest—anti-CTLA-4

Burkholderiales (+)
Note: “1”: increase, “]”: decrease, (+): positive correlation, (-): negative correlation, TNF: tumor necrosis factor, TBI:
lymphodepletion with total body irradiation, LPS: lipopolysaccharide, DC: dendritic cell, pTy17: “pathogenic” T helper 17

cells.

. 010-64807509 X: cjb@im.ac.cn
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(Barnesiellaceae), FBA$HT CTLA-4 FHKZ5 15 %
(14 % A AT 55 P T P94 S A BRI AL A e
FH G 55 AT B A1 52 I B X e A= 22 A0 385 1/
i ipEEE, RSPl CTLA-4 16IT )
KGR BERE, AR, BARE
FEMPIAFRE T TREFL ICT SinyT Ba5 R
PR, (HR S B R ERE ICT JRYT A 1Y
ANRFG; mEEEE] (Firmicutes) ., 25T &
(Faecalibacterium) =F J& % & 100 #0047 5 1] 3 1
BARM B BAR R E I R XS B, BICHE
JEAAEM (progression-free survival) F15 A £7
) (overall survival) BB Wt fEE 1
W HEE RS ICT ST aLAY [R] B34 1 45
1 9% 5 JEAEPY

BT, AT IRAEs /9 &9 AL =z e/
Chaput SEFrPT CTLA-4 J697 7= A 945 4 R 1T R
5 JEERETR 1175 S ICOS "Treg 4iiifl 5 ICOS 'CD4"
T 400 E ) A 3 26 B, H I R 58 4 i B
IRAEs (&SRB, X LI AR AR IE DT
LA P )

3 PR A GBI ST A A

PEE RS 1B R R TE IR I A A . R
BT W AR 2R B E S ERT, AT
LR B ez vy B AR 0 ik s e A
REVGIT RIAE T, X Lk 38 T AR g v 7
WHEA TN R, Bl w L@ E
AP AER . 2R B (fecal microbiota
transplantation, FMT). %A= B T il DA} 25 A4E JT
i R R A5 SR A T i 1B TR LA
TR BRI T RCR
3.1 BAIEE B AT E A BEI2 BT AVAR S

AR A M XIG IR R R, iE Wi
AR R AL B 1 T g 9 4 0032 I 2k
BUR 2 (& 2). X A SEE
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IR | 2 E A AL 526 7 CRC B S i 10 AL
ZAREA DT T 208, KB T CRC & HiE
1) 7 FE R, NS PR . FN. Bk
WEL TR (Porphyromonas asaccharolytica). i
P (Parvimonas micra) . P[] % (G R
(Prevotella intermedia). 55 RHIFEFFER (Alistipes
finegoldii) FIWEGEEYINE (Thermanaerovibrio
acidaminovorans), FHiE T EATHENFEH ER
EME, KT AT LAY A bR SRR CRC G
A2 W2 W R R, AR R M, B
TE TR FF 2H BRI IS 0 A8 A0 AT R Ry i B i L
m A A YIS W bR R, AT O e SR L R
H112 W 42 A6 4 22 10 i 3 ol 2 0 W T 8 4 )
Zhuang 55 & B, Jili9i 28 10 ) 3 TR R 2H ORI
OO B W Y 22 5, LS vl BR A
HH S R T R T RN R T T T R . [
BF, 1EH X R A i 3 D R D e 1 I S e T e
2, FLBR A8 i 2 Mg i R & )
IR 1 REA AN R B ek Ay B s 70 9
FERAE,, SRt R 2 Ws &Y, X
2 R BTSN e O, S il
AR 2Z (8] (%) A BAT 75 18 o REAR iz B i
Ui 9ed 1) A b s ) R T RECS R R BT
B FE LR (Akkermansia) FFEAK, THEER
W (Streptococcus) FAFTFIA (Enterobacteriaceae)
AR A T LR R A P AR B )
bR R P B AT DA 53 o B WA S o Y
FERYL, DUl RN AR S B RO 12
W i) — R 5

Hakim %5 X} 2Pk B 40 Bl 9 ML (acute
lymphoblastic leukemia, ALL) &K N K 1%iE
WA TIESY, A ALL &R NATE ]
JEERE TR 1] 1 5 B A2 Ak BR 6% 5000 0T I mi A A
JE, HEREENWIERETT R, KA
P e AL 2 Ll 2D B A A AR s JRRE TR [ rh
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() BR A B R R, AR A S I R B
Km0 JERE TR A i Bk R A DL SR
R A H P 2 Y ek /D FIE T 1 e AR R I
U, FN & —Fh B R R R i A
Mima 2% 1 069 91| B iz I 4
BEVEZE , TR Hogi 21 21 H FN %) DNA 75 i,

%2

JERERATT
PIbr sl o

AEAREES RS MR SHERNAE Z L/ THER

5B 58 CRC 44Lh FN i DNA & 54177
WA Yo S AR B 2E ) RE
78 T FN REIE &L B0 F MR S CRC B Xt
RIF T 251, SEGARIT R . WEIEE &N,
ISR GEUE S T g 1l R T AR R T 12 8 A=

Table 2 Bacterial enrichment/changes that can be used as an indicator for early diagnosis or prognostic

diagnosis of cancer

Cancer Bacterial enrichment/change Diagnosis/prognosis References
CRC Eubacterium hallii, Parvimonas micra, Diagnosis [92]
Peptostreptococcusstomatis, Eubacterium eligens,
Parabacteroides merdae, Oscillospira, Streptococcus
salivarius, Clostridium symbiosum, Clostridium hathewayi
CRC Bacteroidetes fragilis, FN, Porphyromonas Diagnosis [94]
asaccharolytica, Parvimonas micra, Prevotella
intermedia, Alistipes finegoldii, Thermanaerovibrio
acidaminovorans
Lung cancer Enterococcus?, Bifidobacterium and Actinobacteria| Diagnosis [97]
Liver cancer Bacteroides and Ruminococcaceae?, Bifidobacterium Diagnosis [99]
Liver cancer Streptococcus parasanguis, Streptococcus salivarius, Diagnosis [100]
streptococcus mutans, Streptococcus thermophilus,
Haemophilus parainfluenzae, Veillonella, Veillonella
dispart, Akkermansia muciniphila, Prevotella, Alistipes |
ALL Proteobacteria Prognosis: febrile [101]
neutropenia
ALL Streptococcaceae Prognosis: diarrheal illness [101]
ALL Enterococcaceae Prognosis: febrile [101]
neutropenia and diarrheal
illness
CRC FN? Prognosis: shorter survival [102]
CRC FN? Prognosis: [103]
chemoresistance
Pancreatic cancer Bacteroides, Prevotella, Faecalibacterium, Prognosis: median survival [93]
(qi-stagnancy and blood Bifidobacterium, Roseburia time-12 months
stasis)
Pancreatic cancer Bacteroides, Streptococcus, Escherichia/Shigella, Prognosis: median survival [93]
(syndrome of Klebsiella, Prevotella time-8 months
dampness-heat due to
spleen deficiency)
Pancreatic cancer Bacteroides, Escherichia/Shigella, Klebsiella, Prognosis: median survival [93]

(endoretention of damp
heat)

Faecalibacterium, ClostridiumXIVa

time-18 months

Note: CRC: colorectal cancer, ALL: acute lymphoblastic leukemia, “1”: increase, “|”: decrease.

&: 010-64807509
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32 BEMEENESEFERBETRERER
RemMETY

Pk A A B AT DL 2B g 3 B 2 il
YRR, PR TR R R BR T LA B R R T
Ja W FF R EFRIVER . W& 9% (anastomotic
leak, AL) &5 B H S H M VIRA G & W
(5 K iE 2 —U ) G W 58 IR BB A 1 IRT
HEREEBELS EMFARMN AL ZHERM 5.7%FAK
) 2.8%"%, SR, PR PR
) R e = R S, AR R R S B
FESCTR , T AT IR 6T AR YT, Ahmed
ORI, f£ PD-L1 RX WA G # 22 7015
T, TEIRITROA/EG 2 R b R IG YT 1 it
. B R BARE . SLaiRE R ED
PD-L1 W& R AR Z P ZIRIT I EER,
il F 1S A R 0 IR B B BT PD-L1IRYTRCR
AR (5 FH 5 2 1 B 2 R R 1) 78 i B A R 1 ok
Jog BB 100 ORTTT, Hakozaki 25 & BUIG YT B2
PUAE ZIRYT I EE /NG i il 938 B & BT PD-1 JRYT
BRI FIEB A RIRIT I EE, 2R E 0T
i A AR S IRIT IR S AR
)G A G AT E R, A
SR G P A R 5 R BERIT RO T H K
R, X 0] B T RUE A U S S e A R
FG PR 2 A= e AE U SR T i A 2R A
ZHES MRS, ARk AT DUR B G 45 A 18
2y, PR/ FRRBUSNERTR . HA =R
SR A AT A SR WO A T A Rl
33 BEEERERATHEREMRES M
JE T3

TR HE RS ARLAE S — Pl ik 52 1 T8 T R 10 0 s
Yo7, FEI R Ao v i SR 22 b H 2507 12
FR] FF % A S5 BH A 1) 335 107 Ry 52 T A R X A T
Yo AREEER 92%!"M HETIELER 2 E R
RIS P, s . 2 e s
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fE . ARIEESAE . GVHD F1 H MIsE & 5
Yisegeh, Routy S5 & BUFSHE 1 X% PD-1 il 5
TR RS TR B9 /N RS B R g A K EIR i
TR P ) CXCR3'CDA™ T 41MA R, 9 T
YAy PD-L1 RSB PY, Matson 2K B,
FEXT PD-1 41 il 7 EUERFNAS BB ) B (L 2 0 1R
FRE B GF /ML, RIGHEARMG
IR, Hoh AR PD-1 #0050 A AUk R B 5
w3 H/NEAA 2 R I AR P i
fiE, MFSAE PD-1 # il 57) BUS A8 5 2E TR Y 3 HU/I
B A 2 B R AR K8 B R ETY

bR T BRI SY,  H R A I R Sk
FMT 5 ias7 S 6 . ORI R I R 1
FEXtHt PD-1 JAY7 U R S R 1k B B R R AR
FEME A MIRF B X 5T PD-1 T 24 i 3% R
BEZREE, MECAYTPD-1IRYT, HARCE
AR 30%.. 38 ) b IR T A A B, iR i T
CD8" T 4Hfif . Th1 £ BT 52 Al g it
AR RIS R, Lk FMT X8 PR Ui
4 (chronic radiation enteritis, CRE) & J1T
HITIE, 60%MEBHEIEYS . HEnlin . B/ EHM
PEIR AR AE R 284 CRE & WAERAS s, H
Jo 5 FMT RY7 AR SE T RSB ge vk - A i K
A B B — I R 2 B, 45 20 i
R B A i A8 AT O 4 JET Y FMT 1697,
4 ]I e R B s T IR VR T A8 5
SRR RS RGN RAE s S
I AR I R FMT AR RHUMIE AT 10 4 B
BIT, (B FMT W HARSR B A Ry R, anfof ik
FEHA R A, SR At iR B3 Z ] A DL
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