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Diet intervention and its association with gastrointestinal toxicity and gut microbiota in cancer patients
during radiotherapy

ZHOU Chan, HAO Ligiong, WEN Chengyu, WU Shirong  (Sichuan Cancer Hospital , Chengdu 610041,

China) ™™

Objective This study aimed to evaluate the impact of dietary intervention on gastrointestinal toxicity in
cancer patients undergoing radiotherapy and to explore its correlation with changes in gut microbiota. Methods A total
of 120 cancer patients were randomly assigned to the control group (radiotherapy only) and the experimental group
(radiotherapy plus dietary intervention). Nutritional status was assessed by comparing hemoglobin, albumin, and
prealbumin levels between the two groups. Gastrointestinal toxicity was evaluated by recording stool frequency,
consistency,the use of antidiarrheal medication, and vomiting conditions. Immune function was assessed by detecting
CD4" T cells,CD8" T cells,and NK cells. Gut microbiota composition was analyzed using high-throughput sequencing
and correlation analysis was performed. Results Post-radiotherapy, the experimental group showed a significant
increase in hemoglobin levels (P <C0. 001), with prealbumin levels remaining stable (P >>0. 05), while the control group
exhibited a significant decrease in prealbumin levels (P <C 0. 001). The experimental group experienced significant
improvements in gastrointestinal toxicity compared to the control group, including stool frequency (P < 0. 05), stool
consistency (P<C0. 05),reduced use of antidiarrheal medication (P<C0. 05) ,and alleviated vomiting (P<C0. 05). In terms
of immune function, the numbers of CD4" T cells, CD8" T cells, and NK cells in the experimental group remained
relatively stable with no significant changes (P >>0. 05). Gut microbiota analysis revealed that the experimental group had
increased diversity and richness compared to the control group. Actinobacteria and Firmicutes were negatively correlated
with lower gastrointestinal toxicity (P<C0. 05) ,while Proteobacteria , Bacteroidetes ,and Verrucomicrobia were positively

correlated with certain toxicity symptoms (P <C0. 05).  Conclusion Dietary intervention plays a positive role in
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improving the nutritional status of cancer patients during radiotherapy and reducing gastrointestinal toxicity, and it

positively affects immune function by modulating gut microbiota composition. These findings provide a scientific basis for

personalized dietary management and gut health in patients undergoing radiotherapy.
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Fig. 1 Changes in the distribution of gut microbiota in two groupsl

of patients

Wi
AW 8 i B AL IR . IR AR TR B
Xt P e A6 O 18] 15 Mg 1 5 1 % Mg TR R 2 S R
Wi WEFEEE R FRT L 5X BALA LE  SE g 4L B E e
PR B, S s A B H M L& H AT & A K
TR I R R 35 RS E L 2 B T 5 0 IR b 22
B ML P VAN R B ICIR OO Y T B AR M
Rl 18R AR D — B DR 2 s K B R T fE S Bk
TRAEE A G WAE FRROL BB . XRHRE T



TR R R A D F R

Journal of Pathogen Biology

2025 4F 1 /1 55 20 55 1)
Jan. 2025, Vol. 20,No. 1

Do
w

AT g i 4 Bt E A IR R T B AR CE 4R R B
BRSO W8 FR R . SER A R
CD4" T 4. CD8 " T 4 g Al NK 41 g %5 & A0 T £
FEL.CD4' /CD8' W A M B % TR, X —&5 F 41
TN R T AT R A Bl T Ak iR R ) S - L B
RSB . A W R W M 18 A P B A
TS N D TR KT iR A A Y R T R B AR
FHS 33 AT B AT A £ T 3 0T A G i
PETE S T 18 VR I HL

A2 R, B W RS 50T B W
R R T US55 T 1Y 2 il
FRER AL L BN S B i dE e ) OCHk . SCim
S TETOT a0 R AT A5 3R L R T 2 DA KR i A7 B 3
BOM M AA B EGE . X RE SRR T IGE i
BEALBUA . A 42 R3S N vl 58 A B T 43 s 18 e
B D) B & 92D AE SN » DN I8 R 50T 5 1R 1) 7 W 3 5
PEN L 3 g v A AT S 4R Y T T T R
ZRMM T ER N RAG T & . Actinobacteria
GRCER TR T D A Firmicures (JRERE T 7] 16 SE 5 41 v i 4
IS5 8 AR 0 E M 18 7 M VA5G, Actinobacteria (i
LW DR — K EARW 2R 4w e AT ™ A s
PR E A AT 40 A 2R DL R At B B 7 sl i T R
SR T A TSR EE T . A T — L
B ) XU AT 1 8 (Bi fidobacteria) sV 35 4=
B Z AR IFE R 2 BT R A 55 A
U Firmicutes (JERER 1D R KIANTHE 12
— RIS VF 2 E A BUE Y, I FLIR TE AR T A AT
B AR KR R Ak S R b T R 2 A
& I ARG EMEY A A B, A
FEFIAY Y R T T i — S B RE A% 7 A e A R U
TR AN T R &L L ix S U = o BB Bt RAE T A B T 4
PiimiE B RE . ARBFITSE R 5 AT . R
T TG X 26 55 W T T AT e A B TR T g Lk
W A5 495

R4 Bacteroidetes (BIATF T 1) 35 BOA R E A 45
B DL - 2 5 2 R 72 0T A B T RE
flr ARA B K T G Bacteroidetes )35 i 5 MK nt:
SER B IEAR G . X ] BE R B FE R € 500 T Al sy 3|
A1 i b e 4R IR 45 L Bacteroidetes (1
AR REE N 2L, ﬁﬁﬂ:%%lﬁmj , 4 Bacteroidetes |}
4 1 T8 PR I 23 e BUHLAAR 1) 9 9 S S B0 IfLAE B
e M A E R 1) B . Proteobacteria R IE B ] 1E
JB R E SN A A, LR R
J& 1Y Proteobacteria W G858 14 & A4 & Ay k1,
MASHFFE 5 R Proteobacteria 50X It ™ 5 F2 BF £ 11
FHIE, 5 RABCRFIE AR A, X RAENES B

EREEP AR RAMEMSEM . X—RIRIRRLATIER

AT HE AN B FE Proteobacteria W HAKAE

. Verrucomicrobia T Jif 18 W & 0 14 B B AH X 45708

EBA PSSR BoR X TR E A 58T R S5

T3 IE AR ST I BRI A A T B — 4

B
AT 25 5 Ry b e B8 I 25 3 R T SR A TR RY

PRA RIS R T BRI AR 1R 7 ROCR AR 1 AR T

T o R R B IF SN T AT AR A A I A 22 e

TRE TR A, R RIRE T3S HA

TBYT T CNZ IR 9T IR 7)) W B R %00 . {H 2

RUEARMI TS BE T A N A 00 28 45 21 B A7 — S8 R

BRME . FEAS A XS B/ T RE R 45 SR A B . I

Hb R R A A 2% S, n R TR B AR T BN AR

16 7 25 X S K AR AT BE S I IR B T I ROR . R

K RIFTE L KFEA R IF 2% R IX Sk 22 57
25 Bk R T IRy — R Rl BT i 0 TR

i g S5 TR I T Y 8 R v AV E Y i R

B . 3 A 0 i 3 TR R Y ARG T R A B T AR e R

FIR) R A e TR 0 AR BT B . R OR Y WS L — AP AR

KRB TR R AETT A IIROCR , DL S HoAb g

I7 7 ¥ W BRI B8

(&% ikl

(1] Efe . Ze2Ae Jig i vl B 2 JR 78 TS AL 38 Mo iy B e R LT . o
[ 95 J AR W24 4R 75, 2023, 18(4) :495-497.

[2] Fernandes DCR, Andreyev HJN. Gastrointestinal toxicity of
pelvic radiotherapy: Are we letting women down? [J]. Clin Oncol
(R Coll Radiol) ,2021,33(9):591-601.

[3] Teo MTW, Sebag-Montefiore D, Donnellan CF. Prevention and
management of radiation-induced late gastrointestinal toxicity
[J]. Clin Oncol (R Coll Radiol),2015,27(11) :656-667.

[4] Moraitis I,Guiu J,Rubert J. Gut microbiota controlling radiation-
induced enteritis and intestinal regeneration [ ] ]. Trends
Endocrinol Metab,2023,34(8) :489-501.

[5] Wedlake L,Shaw C,Mecnair H,et al. Randomized controlled trial
of dietary fiber for the prevention of radiation-induced
gastrointestinal toxicity during pelvic radiotherapy [J]. Am J Clin
Nutr,2017,106(3) :849-857.

(6] BREE BRL, Dy, &8 B E YT AT E IR T UG 1A 48
PRAS AT L LT ], 1 PR B2 2 0 ) . 2023, 13(4) : 7021-7025.

[7] Heaton KW, Ghosh S,Braddon FE. How bad are the symptoms
and bowel dysfunction of patients with the irritable bowel
syndrome? A prospective,controlled study with emphasis on stool
form [J]. Gut,1991.32(1):73-79.

[8] Dahiya A, Agrawala PK, Dutta A. Mitigative and anti-
inflammatory effects of Trichostatin A against radiation-induced
gastrointestinal toxicity and gut microbiota alteration in mice [J].
Int J Radiat Biol,2023,99(12) .1865-1878.

[9] Kulecka M, Czarnowski P, Balabas A, et al. Microbial and

metabolic gut profiling across seven malignancies identifies fecal



TR AR OR A M F RE 2025410 520851
e 24 - Journal of Pathogen Biology Jan. 2025, Vol. 20,No. 1
Faecalibacillus intestinalis and formic acid as commonly altered [17] Zheng Y, Gao W, Spratt DE, et al. Management of
in cancer patients [J]. Int J Mol Sci,2024,25(15) :8026. gastrointestinal perforation related to radiation [J]. Int J Clin
[10] Zeng X,Liu Z,Dong Y.et al. Social hierarchy dictates intestinal Oncol,2020,25(6) :1010-1015.
radiation injury in a gut microbiota-dependent manner [J]. Int ] [18] Wexler HM. Bacteroides:the good.the bad,and the nitty-gritty
Mol Sci,2022,23(21) :13189. [J]. Clin Microbiol Rev,2007,20(4):593-621.
[11]  ERAGREZ, ZLESE. il B R v s 720 R [19] Shuwen H, Kefeng D. Intestinal phages interact with bacteria
JrERILT]. BAb SN E 3% .2021,28(1) :49-54. and are involved in human diseases [J]. Gut Microbes,2022,14
[12] Li Y,Dong J,Xiao H,et al. Gut commensal derived-valeric acid (1):2113717.
protects against radiation injuries [J]. Gut Microbes, 2020, 11 [20] MEfEE.WHER.FFEARZ% BMTPARMNBEFRBEBHEKSEEX
(4) :789-806. FEVAIT TE RO P 28 & T A BE p i a1y 5 [T ). 42 8 1 Sk
[13] Yue F.,Zeng X,Wang Y.et al. Bifidobacterium longum SX-1326 Bl ,2023,26(10) :955-962.
ameliorates gastrointestinal toxicity after irinotecan [21] Zhang X, Zhao Y., Zhao X, et al. Anti-inflammatory,
chemotherapy via modulating the P53 signaling pathway and cardioprotective effect of gypenoside against isoproterenol-
brain-gut axis [J]. BMC Microbiol,2024,24(1) ;8. induced cardiac remodeling in rats via alteration of inflammation
[14] Badgeley A, Anwar H,Modi K,et al. Effect of probiotics and gut and gut microbiota [J]. Inflammopharmacology, 2023, 31(5)
microbiota on anti-cancer drugs: Mechanistic perspectives [ J]. 2731-2750.
Biochim Biophys Acta Rev Cancer,2021,1875(1) :188494. [22] Lu L, Li F, Gao Y, et al. Microbiome in radiotherapy: an
[15] Moron R, Galvez J,Colmenero M, et al. The importance of the emerging approach to enhance treatment efficacy and reduce
microbiome in critically Il patients: Role of nutrition [ J]. tissue injury [J]. Mol Med,2024,30(1):105.
Nutrients,2019,11(12) : 3002. (23] BERRWI. S IR T B5Y W J 1 A0 25 B W M Mo 45 ) 2 il 5

[16]

Lin D, EL Alam MB, Jaoude JA, et al. Microbiome dynamics
during chemoradiation therapy for anal cancer [ J]. Int J Radiat

Oncol Biol Phys,2022,113(5) :974-984.

M R LD . b 50 bl A 1 2 Bt » 2020.

[ BE#Y 2024-07-02 [f&E BHHEAY 2024-09-28

WEVERERETVERVETERVENEVERNETVERERENENEUERERERERNEUERENEREREVEREVERENERERE U NERERERE U RETE RN R wE R v et

(k318 70

(8]

9]

[10]

[11]

[12]

[13]

[14]

Mayneris-Perxachs J, Moreno-Navarrete JM, Fern ndez-Real ] M.
The role of iron in host microbiota crosstalk and its effects on
systemic glucose metabolism[]J]. Nat Rev Endocrinol, 2022, 18
(11):683-698.

Kuang H, Dou G, Cheng L, et al. Exosomes-based humoral
regulation of iron metabolism is required for host antibacterial
response[ M ]. Version 1. Preprint available at Research Square:
Nat. Metab,2022.5(1).:111-128.

Lim D, Kim KS, Jeong JH, et al. The hepcidin-ferroportin axis

controls the iron content of Salmonella-containing vacuoles in

macrophages[J]. Nat Commun,2018,9(1):2091.

Ge EJ, Bush AI, Casini A, et al. Connecting copper and cancer:

from transition metal signalling to metalloplasia[ J]. Nat Rev

Cancer,2022,22(2):102-113.

Xue Q,Kang R, Klionsky DJ, et al. Copper metabolism in cell

death and autophagy[]J]. Autophagy,2023,19(8):2175-2195.

Skrott Z, Mistrik M, Andersen KK, et al. Alcohol-abuse drug

disulfiram targets cancer via p97 segregase adaptor NPL4[]J].

Nature,2017,552(7684) :194-199.

Tsvetkov P,Coy S,Petrova B,et al. Copper induces cell death by

targeting lipoylated TCA cycle proteins[J]. Science, 2022, 375

[15]

[16]

[17]

(18]

[19]

[20]

(6586):1254-1261.

Takaya A, Yamamoto T, Tokoyoda K. Humoral Immunity vs.
Salmonella[J]. Front Immunol,2020,10:3155.

Achard MS, Stafford SL,Bokil NJ,et al. Copper redistribution in
murine macrophages in response to Salmonella infection[ ] ].
Biochem J,2012,444(1) :51-57.

Dupont CL,Grass G,Rensing C. Copper toxicity and the origin of
insights and  applications [ ] J.
Metallomics,2011,3(11) :1109-1118.

Mistry JJ, Marlein CR, Moore JA, et al. ROS-mediated PI3K

bacterial resistance-new

activation drives mitochondrial transfer from stromal cells to
hematopoietic stem cells in response to infection[ J]. Proc Nat
Acad Sci USA,2019,116(49):24610-24619.

Murdoch CC, Skaar EP. Nutritional immunity: the battle for
nutrient metals at the host-pathogen interface [ J]. Nat Rev
Microbiol,2022,20(11) :657-670.

Jia H.Song N,Ma Y,et al. Salmonella facilitates iron acquisition
through umpylation of ferric uptake regulator[ J]. mBio,2022,13
(3):e0020722.

[ HH#Y  2024-06-15

[&E A H#Y 2024-08-30



	2025-01

