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HWE BRI DR T B2 - WU T A 22 7L B AY CT26 far J88 /1N BRH 8% LSS 40 A0 5% i DA e EL v A A9 7 ML
JFriE 60 H 8 JHilY Y SPF 2% BALB/c /N, BEHL WXL (NC4L, n=18), PiEZEHA (ABX4L, n=42). ABX4L
ZTEE T B A 2 WAL R, NC LN E 4 75 BAERZK (02 mlAR, 1WR/Ad, 6 &/JE, Figi2)d), MEbiERRS
Pl HEME L /L. TR 0.5 gL, 2 WAL g LMK R | LA #E b ISIE, ABX Z4HHFINC 4 45 Rl
fhEce B (43ildnsah Abx LRINCO4]) EATIAIE RN T 04T, T4 ABX AR FEeFl 0.2 ml CT26 4B (4H%
R 1x107/ml) J5, FRREHL A IR+ REEIZE (0 NaB4H, n=12). HDIRAGHIE T IR+ Ri8IZH (L NaB4H, n=12).
A R T R+ e B Al (H NaB 4, n=12), F4 NC A A [E AL 0.2 ml A #ER K. L NaBHLL =N
0.3 g/(kg-d), H NaBAIZ 2544 0.5 g/(kg-d), NCAFI0 NaB A4 TR AETIER K (02 mlAR, 1R/, 6 d/JE, 1544
J) o WA/ N —BORAS, D &2/ AT ) . MERA UG & B AT A B, 16S tRNA U E AN & W N =9
AL B e M RESS AR, SR ARRE - 4T (HE) Y il /N e s BRAS A A5 AL, B S se W BRHI 2 (ELISA) A6 ifin
. HENLTNF-a. IL-6. IL-1p 2 LPS &k, Z&FABERI AR /NG ZO-1. & (occludin) 223k K MW L TLR4/
MyD88/NF-kBf5 5l TR AR RIE. R a Abx 4l o ZFEMEEEMALT NCOA (P<0.01), Wi 4ot Y
BEDLVEBR. b. SNCAIAHEL, 0 NaBAI/NFE FAp ™ i, JAERESE 3. 4 AR E Y B ERAIL (P<0.05), HEANUE & K&
AR AR E AL (P<0.01), LAKEES. 6 RGN 7R 8 2055 (P<0.01); 50 NaB#HLL, L NaBZlF1H NaB
2/ B i 768 o o ) 0 R IR A, A LB o S LT A b A AR g, S 6 SR BT R ) WA R (P<0.05, P<
0.01). c. 50 NaB#flt, L NaBZi. H NaB#l o Z#£4:H Shannon, Observed species 185X i & 15 (P<0.05); 7EE/KF-
I, 50 NaB 4 Al kb, L NaB 4 Paratutterella ¥ Xt 3 B 5 % P Bk (P<0.01) , H NaB 4l Escherichia-Shigella
Parasutterella FIX}EJE(H B FHMEREAL (P<0.01), d. 50 NaBZUMHEL, L NaB4. H NaB4l/MaZHA S5 5¢ %, RIL4niE
B R, BANMAAR MY . HrP, L NaBZHZO-1. occludin ik B3 THE (P<0.01). e. L NaB#H. H NaB# /i
fAMLLPS e LS TLR4, MyDS88. p-IkBa, p-NF-kB p65 25 [1i5 it E KT 0 NaB4l (P<0.05); H_NaB 4113 TNF-o
WRE M L NaB#1. H NaB Z1HE UL TNF-o 3 FE B 2 (KT 0 NaBZ4H (P<0.05, P<0.01, P<0.01). #5i& KR NaB aJ5f i
W3 CT26 fapdid /N E U E W R B FP o Z0ENE, TR IAERUE D AR AL R, G5/ NAZIEREEDIRE, M LPS A1
RR SN, e B BNIZESR, LT K B 3L TLR4/MyD88/NF-kB {5 5% /0 T~ .
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JG 4% IR R (short chain fatty acids, SCFAs) 7
PIMNTEZE (JEZHE (lipopolysaccharide, LPS))!**,
ALEAT RE AT . SRAE M g S 2R R B ]
F 52 i g L BT 5 P RE L N T A B - L
iy oo o LPSAE SR8 24 [ M B A ) —
FhomaL N B, LAH B 3 008 R R bE T & 32 ¢
0 B A Y R AL S T AT 40
I ZE G RE, SELPS ik AT RS, IF
W M s 2 AL TEEas g, LPS i il
% Toll ¥ 3Z4& (Toll-like receptors, TLRs) /ffFES)
b W 1 88
MyD88) /#% ¥% 5% A ¥ kB (nuclear transcription
factor-kB, NF-xB) {553l K, fefdife 5 40 K+
R SRAE IR F o (tumor necrosis factor-o, TNF-a) .
M4 % (interleukin, IL) -6 Fl1 IL-1p A% 4 1% 5 B
i, HEMTE R BRI AE RN, AR ECEHE L
B A

T (butyric acid) 1y —Fh & Z2 ) SCFAs,
& B W REE I N E R E LG B 27 48R ) K
) EBLR Yz —, FERNANCE rh R 3 hr
MIPLRAERT, XHRTT I E A R . dEe i
RS KEEZ/EH ", TR (sodium butyrate,
NaB) 2 THRAGENER, NaB 72 R il A
PUR APV IMER 12, 25 R, NaB
AL 38 23 9557 TLRs/NF-xB {5538 F R 18 7% LPS 75
0K = B I 7 TR o Y R = 21 1
iE 1O SRR NG S A RARS P TEC-6 A AR A 7
AR ARAE S N Y AR T RS T3 o i 1 R
W Z A0 E ARG IR S BN TLRs M HAH AF 5073
IR SRR, TEIRYTAEYERAE | kiR
SRR A E RS 1 0, SR, TEEAE
BH B OCS  SE SRR NaB Xz ik i
5 SE 8 I 2 (A AR PR AR B AT A o8
2, A — IR ARG .

Mo oM e R b, P4 R
(antibioticcocktail, ABX) THALIHF FH T# @ fh T
WAIERAY, A B THEER S A T80, DAl
PRI £8 5 PRIR T BB A B BT B0 1l 18 A Y T
FERIRARAS o R4 NaB 7 18 2 5E AU W) A
PR ERCAHGE, (BHAEDUAE R A 5
AR AR DG LR AR R A i R AR B R G
S o AT AR R FH UK B A= 28 Tt b AR AL
Il R g £85I R B e S EELIRE, IS G
CT26 farfig /N RS, BB H 5 i B L2540 B4

(myeloid differentiation factor 8,

WA, A AU S I RE . RAE N T
TLR4/MyD88/NF-kB {5 5 1B %, £ 4% /5 NaB il
b 4R 3 TR R - 1 i - R G A - LA 5 Y
TRAEBEAR . AW AU E T NaB 7852 4%
PRI (55, ok - LAt 8 42 e g A O
PENUZEGRER A 18T i S Sl

1 MR

1.1 X 5H4A

1EFH BALB/c HEME/NEL, 8 JE I, 60 2, SPF
G, TS (b)) AMEARERAR (=
VFATIES . SCXK (&) 2019-0010, SZE6shY) i
EMIESS: 11032422010828851) . sh¥iwl 3% K7
E SRy IR YN TR (e A R R R @1 L N (i
[2022] 7% ) d@ak, A% MG 5 55 3 P 58 1) 5
TR T =Bt SPF sy 5 [ 525 sh Wy fdi FH/rnl
IES: SYXK (JII) 2018-211], 4 H/%E, mIEKHE
FARSHREHE R TR, 2dE#HR 1K, AH
POKIRE, SiEm=s ARERTALR, RFR
TFE R, Pt aE T 21~23°C, AHNHERE 40%~60%

NSRS, /N ERBENL S R X BR 2
(NC4L, n=18), PLAREWA A (ABX4L, n=
42), /INRG 2 WA RS, A NCHFH
ABX 4Bl 6 - (435444 24 NCO 411 Abx
), FIH16S RNAMFE A EmNEY), &
WEPLA R H /N R A . T 4y ABX 4/ BR 4%
CT26 40 Ml Ak 5, Bl #IL 43 R X B+ g g A5 740 2
(0_NaB#H, n=12). HFRARH T PRAEAN+ a7 I8 152 78U
0 (L NaB4l, n=12), 1R & T RN+
BRIZH (H NaB4H, n=12). FRRIMEEN; 4 41 (0] &
I FHVERET . T4 NC L/ FUAE M TR1 A 2 Fif
SRR HER K
1.2 MAEERBRERFR

P HAERIR G TIXRK, RAES
X, ABX4U/NRERA T 02 mIRA YR, NC
H/NRBIR G TSR IR, 1%k/d, 6 I,
JeRpez 2 . WEKPLAERIBESYWHFHME L g/L
(M1547, %[ Sigma-Aldrich) . 71575 2% 0.5 g/L
(SBR00001, 2 [H Sigma-Aldrich) . Z Pk 1 g/L
(A9518, % [F Sigma-Aldrich) F1JK K% & 1 g/L
(E003632, Z%[H Sigma-Aldrich) 41 ',
1.3 FETESCT264pakk

CT26 25w 4 &= (CL-0071, Procell) fififH
CT26 % H 383 (CM-0071, Procell) 7E 5% CO,
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WA, BRI YA S )ik 2
95% i, i FH 0.25% JfF-EDTA JH 16 41 fifl 3 min,
I 10%FBS 76 &R 7Rl 2 1R TH AL, K AN A )
AR B 1x107/ml, T 10 AWK, 16 R
B 0.2 ml 40 2 4% A0 T ABX 41 /NS 3 2 T,
NC /N B RIEB A7 227 0.2 ml A= BER K, FIrg
VEBIAE ORI Z540 F EAT 22
14 OMRNaBFA

KHRES 4250750, /NREEFD CT26 41tk Ik
H, BIJFLE O RNaB 9. Hr, L NaB 4/
2520 0.3 g/lkgd), H NaB4I/Mil k0.5 g/tkgd) ,
0.2 mlAR, 1¥k/d, 6d/JE, JFrge4 i, MNCH
F10_NaB 41/ RAEFIR 4G TSR T A A B4R /K . NaB
T i BB SR SR 2 RS R A
o (WpERAE . M iE P REA G ALY i
TE A A SO RS R TR A
1.5 B R AR A I

WS EE RS, AR 12 h, SR T PR
Jei, BT IRERCR M B0 BN . B AR SR
RIS, BUREmE:, Wb EmE, ¥
B WA B E LR GAE T, IFT-80°CHR
£, HATIREMmEREYEERNT . 510N
B, WBUENANERE, B E T 4% 2R PR E
B -80°CIRAF, LIMLFEAT o AR -2 (HE)
Yol B T ELIAGI . RS B RIS, T
TRAFT-80°C, LAAEE BT BRI AN
1.6 HMiEFRRFE
1.6.1 —BERANLL

B H LI e 45 A/ UK PR S RO T
ol HEETOK, WESIE ., RBRE . SR AR
I FBOIR 25 DL S A R I
1.6.2 /N EUE S LT S8 A

Bl BBk, AR, YR MBSk,
IIAKE YA 10~20 min, FHRKIPYE 1~3 min, FHFR
PR 701k 5~10's, FRKMYE 1~3 min, & A 50°C
(4 7 B8 S5 AP K VS VRGR W, B B e
1B, A RAKMPE 1~3 min, B2 A 85% K5 3~5 min,
L Ye(t 3~5 min, 7KPE3~5s, BHEERSALK, —
HoREN], hrEm e, EGCREE, H Image J
UG AT R0 B LA A R A i
1.6.3  /INERUAT AT Al

FIAH YLS-13A K/NERIN I A (P i 4
D) /N AT, AR LA 1 min k] FE
PEAT 3UELE IR, HOFHA(E,

1.6.4 B A Yy eI

a. DNA ifi§2 1 PCR #/" 4%

% JT] MagPure Soil DNA LQ Kit i 77| & %tk A
(1) 55 A1 240 DNA #4742 80, H]H] NanoDrop 2000 /#
TR A3 GO BETH AN B i W e e L VKA T DNA R 32
EEEE, —20°CORAF . LA HURY BE K 2 DNA S5
Mz, fii HH Barcode %% 5 5 | 4 Fll Takara Ex Taq /=5
T ECEEIEA T4 TR 16S rRNA JE[H () PCR ¥4 . 3
5| ¥ N 343F (5-TACGGRAGGCAGCAG-3') #iI
798R (5'-AGGGTATCTAATCCT-3'), 0T £ #E1k
Y E XN 16S V3-V4 X,

b. SCEEREEFNI 7

PCR 4" 38 7 1y feli 11 35 B 0 5 J P, Dk 4G 00 1
AMPure XP beads fiEk4lifk, LIZifkf5 PCR Y 1=
Yioh 5 PCRENR,, JF#EIT 4 PCRY I, 48
PCR 4" 34 7 ) P U A0 FH 35 i 0 68 Jic v K A T
AMPure XP beads 2k 4lifk,, Qubit & &, Illumina
NovaSeq 6000 il J3* - 5 )5, 4 1 250 bp A
reads. W ¥ bV WK &) A ) % 2 5 R BR 8 W]
56

c. EWE Bt

WG B AR At iR A ) R AR
HABRAFEEN . A EHE b FASTQA% K, #d
THUGE, Sl A Cutadapt 48 raw data J5 51 55 4]
FESIYES) . FE T DADA2 B F— 44 B XU
raw data Fi I QIIME 2 (2020.11) BRIASHlbA7
TR FEME . PHE R IR SRS T, 153
REFH) o ASV R R . i 1] QUME 2 #1142
ik & ASV IR FIE , WA REF Y
Silva (version138) H4E FEUEAT LU XTI RE . WFh L
X BEAd ] q2-feature-classifier X 4F BRI S B AT
38T . R QUME 2 At 4T o ZHEME T, o2
FEVE FRFEAS N Z 44, Simpson. Shannon $§ %%
S E A YR R 2R (RDE s BRI S)
Ji), Chaol. Observed species 5 5 i & JIz i i A=
YRR R (RIS, (BEAE B
P o LA O (50 B8) o

P E 4> 22 ¥ 0 (operational taxonomic units,
OUT) WAmiE R )E, R DUt B35k X HAC R P
HiFEAT 2R, AR REIAEARTE R (kingdom) |
'l (phylum) . 4 (class) . H (order) . F}
(family) . J& (genus). Ff' (species) iX 7 ~7K~F-
I B 48 %t F J¥  (abundance) A M AH X F
(relative abundance) #(#& . FH T/ [ B Ak ] 45 D1
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JE B — 7 T T 5 DL BSOS (W] FIVRE i () A 500 2
B, SRS BARTEA S A R T 0T . AL
FEHATIT . B LR T
1.6.5 /NAELIE B DR bRk

a. £ 2/INERV N BE I BT 25 2 (R R )

FILH HE J 2,57 ARG 45 21 /N BRI i i BE i B
WAL, HARSCEG D B R 1.6.2 thyi BEDI A 4l
fEo BHJGEAY BB, AW RE 4 245
B RN MR I S B R e R M AT AR 2 AR

b. #5241 /N B/ W 6 53 375 T AH OC 3E 1 ZO-1
HAEM (occludin) FEIA KN

BUE A ZVPRE, S TR HU 4% 1 mg 4
21/20 ul R BOIMAFA RIPA 2467 (75 PMSF),
A1, 10 min, R EL.OMC B, BCA L
W B AW E; ¥ B HEZ Ml (2xloading
buffer) 5&E B (1: 1) 78 KW 5 #4048 H
(100°C, 10min), ##53%, -20°CIA1F; SDSE
PURTERG SR UK Ay B A BT, TR, =R
5% Wi NR Wk BT 1 h, 4°CHEIH T —dr, Bt
ZO-1 $t & (21773-1-AP, proteintech) K $t
occludinHif& (ET1701-76, huabio) Bk B 7>
W1 :5000F11 : 10005 552K, TBSTIRGER,
FW M EF P 2h, PR HRP-FE BT R 1gG
(BA1054, BOSTER) # B ¥ % 4 1: 10 000,
TBST W FR K e s 3 9 8 k2= &%t (enhanced
chemiluminescence, ECL) #: Ml , K = N H
VisionWorks R4t AL AT W5, 4 Image J K4
AT KB 0, LA H 8 F/B-actin 7154 H AR X
ikt
1.6.6  /INERUHEA LA S H Brs

J RS i BRI G2 M B 2 (ELISA) Ul &
R ULA R I . E A8 L TNF-a, IL-6, IL-1B
K LPS &k,

K FH 8 1 5t B0 v A I HE 7 UL TLR4/My D88/
NF-«B {5 5 i P AH 5¢ 285 1 B K ik K F-, $T TLR4
(AP1504a, abcepta) . #H1 MyD88 (ab219413,
abcam) . $i IkBo (ET1603-6, huabio) . #i p-IxBo
(ET1609-78, huabio) . $it NF-kB p65 (ET1603-12,
huabio) FI#HT p-NF-xB p65 (YP0191, immunoway)
PUARRE RO R 12 1 000, AR SC56 A8 5§
[ 1.6.5.

1.7 SitF4biE
K H SPSS22.0 B Ak AT S 12 Ab R, T AL

PEFEYIEAbREZE (ks) R, 2Rl Bk A
WK I % (one-way ANOVA) #4704, #07
25 5% W >k ) LSD & 9% 5 45 5 25 A 57 R H
Tamhane’s T2 K355 P2 [R] bR M7 FEAS ¢ 46
5 o ZREMES TR FH Wilcoxon Bk FITAS 56 3547 95
Fe#s. Z55RLAP<0.05 HAT G213 5L

2 &5 R
21 MARTAEBEEZEFRNRBEFREY
ki

12 151 iy 18 A AR 28 e 3 et 0 P i 27 A 954 042
KITH, HAFEAE., M PR LGRS
T, R348 726 597 AT, BAIE K
ASV 34434, WK 1a iR, NCO4LFI Abx 4454
FHIFE ASV 14>, NCO4IHFA ASV 321714, Abx
ZFEAT ASV 22440 B U YRR R P EdE C
A EEERAEYHAEE L (National Center
for Biotechnology Information, NCBI) J3 51|52 B4
% (Sequence Read Archive, SRA) %t#E/FE, Arie
L) BioProject B 5554 : PRINA1233653,

n &l 1b 2 7R, Abx 41 Simpson., Shannon,
Chaol., Observed species 4 /|~48 % i 25 AL F NCO
21 (P<0.01).

mE 1e s, ITTAKCEH R E AT, $iE
F A ] B E BN BUE 4 SR A E )
PRAE, RUTC P R A A
2.2 ORRNaBEE /MR —RRZS

5 NCHAMEL, 0 NaB ZH /N5 BURS #2558
S, IERZE . BECRRE. RBIOLE. B
— R AS . L NaB 4. H_NaB 4 /)N BURS #OIR S
B, KRB S — RS H AR T 0_NaB 41,

PERh CT26 MRS, 2050 9 KAk Tl s 2] /N
BRURZ R /NI, B 3 4/ B 9 AR A i
TR NP N TS A N R 9 3 i 8 e
100%. Hrfr, 50 NaB#HLL, L NaB41F1H_NaB
20 /)N B farJeg o A ) S R 3

%53, 487K 0_NaB 4/ A 12 2% T NC
4, 548K H NaB 4/N UK B 2% % T 0_NaB
4 (P<0.05). {HAERMIE, 5 4~6 KL NaB
41, H_NaB434l/MNEUARE (&g i) B AL
FNCHL, M0 NaB4/NFIAE (& arfpiit) 1
K, EEmTNCA (E2b)., 4G 2afg
Je e, $E DR NaB A F 1 CT26 far g /N U &
EiUSE
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Fig.1 Changes in the gut microbiota of mice following antibiotic pretreatment
(a) ASV distribution presented in a fan plot. The core number denotes ASVs common to all samples (core ASVs). Each petal number indicates the

count of ASVs unique to that sample (total ASVs minus core ASVs). (b) Violin plots of alpha-diversity indices. bl: Simpson, b2: Shannon, b3: Chaol,

b4: Observed species. P<0.01. (c) Heatmap of species abundance at the phylum level. Red indicates higher species relative abundance, while blue

represents lower relative abundance.

2.3 ORRNaBXf/v iR & 88 AL 2 BR3P R
WK 3afran, SNCAHME, 0 NaB 4 |
L _NaB#l. H_NaB ZHHE LR & AL (P<
0.01, P<0.05, P<0.01).
Wi 3b fras, 5 NCA A, 0 NaB 4,
L_NaB4l, H_NaBZUHERANUIEF AR w2k
(P<0.01, P<0.01, P<0.05), 50 NaB 4 It ,

L_NaBZHUHHANUAF4ERa AR 235 (P<0.01).

WK 3c P, NC A/ BEMER LA 4R/
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B, At 3 /N RIHERA UNEF 4 KN — | AR
A Al DRI AT g4 . Ao 3K, K
1, 0 NaB4f M ™H,
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Fig.2 The general condition
(a) Tumor weight at harvest. (b) Changes in mouse body weight (tumor mass included). *P<0.05.
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2.4 OFRNaBXt/)s BT B3N S BR300 e

HIP 4%, 5 NCAIAEL, 0_NaB 41Nl
BANIITES: 5. 6 A BEFEAE (P<0.01), L NaB4]
i H NaB 24/ LA IR 3T ) 76 45 6 J 4 i 2 e 1%
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(a) The gastrocnemius muscle wet weight changes in mice. (b) The gastrocnemius muscle fibers cross-sectional area in mice. (c) HE staining of
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Fig.4 Changes in forelimb grip strength
*P<0.05,**P<0.01.
440, NCHFEA ASV 13994, 0 NaB#¥fi & (P<0.01) , 1fi Muribaculaceae, E 1% H J&

ASV 325/, L NaB 414547 ASV 369 1~, H NaB
A ASV 3614, T (AR P st hd S 2
£ A NCBI SRA B4l [, Jir i 58 80 £ BioProject
S H: PRINAI233653,

wEsb s : 5NCA AL, 0 NaB 4 |
L NaB#l. H NaB# Simpson, Shannon, Chaol .
Observed species 1§ £ o 3 MR L (P<0.01); 5
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Fig. 5 Changes in the gut microbiota

(a) ASV distribution presented in a fan plot. The core number denotes ASVs common to all samples (core ASVs). Each petal number indicates the

count of ASVs unique to that sample (total ASVs minus core ASVs). (b) Violin plots of alpha-diversity indices. bl: Simpson, b2: Shannon, b3:

Chaol, b4: Observed species. (c) The bar plot of gut microbiota community structure. c1: phylum-level community structure bar plot of mouse gut

microbiota, c2: genus-level community structure bar plot of mouse gut microbiota.*P<0.05, **P<0.01.
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Fig. 6 Changes in the small intestinal barrier function

(a) HE staining of the mouse small intestine (x400). The red arrow indicates focal mucosal degeneration and necrosis, the yellow arrow points to a

fibroblast, the green arrow denotes dilated capillaries, the blue arrow highlights lymphocytes, and the black arrow identifies neutrophils.

(b) Expression of ZO-1 and occludin in the mouse small intestine: a comparison of tight junction proteins negatively correlated with intestinal

permeability. **P<0.01.
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p-IkBa., p-NF-«xB p65 £ 1335 & i F M FEIL (P<
0.05); 5L NaB4ifHIt, H NaB4 p-IkBa 15
ik B ETEREK (P<0.05).
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H_NaB 21 i WL 5 5 A F TNF-o 38 JE (X F 0_NaB
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J L4 9 A7 TIL-6, IL-1p W J¥ & T NC 4 (P
<0.01).
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Fig. 7 Change of the gastrocnemius muscle inflammation in mice

(a) Comparison of LPS concentrations in mouse serum and gastrocnemius muscle. (b) Comparison of TLR4/MyD88/NF-«B signaling pathway

protein expression in the mouse gastrocnemius muscle. (¢) Comparison of inflammatory cytokine concentrations in mouse serum and gastrocnemius

muscle.*P<0.05, **P<0.01.
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Effect of Oral Sodium Butyrate on Skeletal Muscle Atrophy via The
Gut—-muscle Axis in Antibiotic—pretreated CT26 Tumor—bearing Mice and
Its Mechanism’

ZHANG Shu-Ling"”, WANG Jun-Wei", HU Shi-Liang”, WANG Tu-Tu", LI Shun-Chang",

FAN Jia", SUN Jun-Zhi"
("School of Sports Medicine and Health, Chengdu Sport University, Chengdu 641418, China;
DSchool of Sports and Health, Guizhou Medical University, Guiyang 561113, China)

Graphical abstract

Enhance a-diversity and
modulate composition of
the gut microbiota

Simulate a sterile 1

gut environment
R & r
\ “\ i
% |

\ N \
P [ - }
- !

4 o

Enhance small intestinal
mucosal barrier function

Attenuate skeletal
muscle atrophy (mass
and function)

Antibiotic $ubcutafleous Sod%ufn bu?yrate
— moculatlon_ of administration by
for 2 weeks CT26 cells into oral gavage for 4
the dorsal flank weeks
LPS Probiotics Harmful bacteria

Abstract Objective To explore the effect of oral sodium butyrate on skeletal muscle atrophy in CT26 tumor
mice through the gut microbiota-skeletal muscle axis and its potential mechanism. Methods Sixty SPF BALB/c
male mice aged 8 weeks were randomly divided into a normal control group (NC, n=18) and a ABX-depleted
group (ABX, n=42). The ABX mice were pretreated with a quadruple antibiotic cocktail via oral gavage (0.2 ml
per administration, once daily, 6 d per week, for 2 weeks), whereas NC received an equal volume of sterile water.
The quadruple antibiotic cocktail consisted of metronidazole (1 g/L), vancomycin (0.5 g/L), ampicillin (1 g/L),
and gentamicin (1 g/L). Following successful pretreatment, six mice from each group were randomly selected for

gut microbiota sequencing analysis and designated as the Abx group and the NCO group, respectively.
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Theremaining mice in ABX were subcutaneously inoculated in the dorsum with 0.2 ml of CT26 cell suspension
(at a cell density of 1x10/ml). Then these mice were randomly allocated into three subgroups: a control tumor
bearing model group (0_NaB, n=12), a tumor-bearing model group receiving low-dose oral sodium butyrate
(L_NaB, n=12), a tumor-bearing model group receiving high-dose oral sodium butyrate (H NaB, n=12). And
mice in NC were inoculated at the same site with 0.2 ml of normal saline. The administration dose for L NaB was
0.3 g/(kg-d), that for H NaB was 0.5 g/(kg-d), while NC and 0 _NaB were given the same volume of normal
saline (0.2ml per time, once daily, 6 d per week, for 4 weeks). The general condition of mice was monitored, and
forelimb grip strength gastrocnemius muscle mass and its muscle fiber cross-sectional area were measured for
each group. The structural changes in gut microbiota were assessed by 16S rRNA sequencing of cecal contents.
Pathological alterations in the intestinal wall were examined via HE staining. Serum and gastrocnemius muscle
levels of TNF-a, IL-6, IL-1B, and LPS were quantified using ELISA. The protein expression of ZO-1 and
occludin in the small intestine, as well as proteins associated with the TLR4/MyD88/NF-«kB signaling pathway in
the gastrocnemius muscle, were detected by Western blot analysis. Results (1) The alpha-diversity in Abx was
significantly lower than that in NCO (P<0.01), a significant decrease of the mass and muscle fiber cross-sectional
area of the gastrocnemius (P<0.01), with the majority of gut microbiota being effectively depleted. (2) Compared
with NC, the subcutaneous tumors of mice in 0_NaB were prominent, a significant increase of the mass and
muscle fiber cross-sectional area of the gastrocnemius, accompanied by a significant decrease in body weight at
the end of the 3th and 4th week (P<0.05), and a significant weakening of the forelimb grasping strength at the 5th
and 6th week (P<0.01). Compared with 0 NaB, the tumor mass of mice in L NaB and H NaB showed a
significant decreasing trend, and the grip strength of the forelimbs significantly increased at the 5th and 6th week
(P<0.05, P<0.01). (3) Compared with 0 NaB, the Shannon and Observed species indices in a diversity of L NaB
and H_NaB were significantly increased (P<0.05). At the genus level, compared with 0 NaB, L_NaB exhibited a
significant decrease in the relative abundance of Parasutterella (P< 0.01), while H NaB showed significant
reductions in the relative abundances of both Escherichia-Shigella and Parasutterella (P < 0.01). (4) Compared
with 0_NaB, the small intestinal tissue structure in L NaB and H NaB was more intact, the infiltration of
inflammatory cells was significantly reduced, and the capillaries were slightly dilated. The expression levels of
7Z0-1 and occludin proteins in L NaB were significantly increased (P<0.01). (5) The LPS concentration in the
gastrocnemius muscle and the protein expression levels of TLR4, MyD8S, p-IkBa, and p-NF-kB p65 in L NaB
and H NaB were significantly lower than those in 0 NaB (P<0.05). The serum TNF-a concentration in H NaB
and TNF-a concentration in the gastrocnemius muscle of the L. NaB and H _NaB were significantly lower than
those in 0_NaB (P<0.05, P<0.01, P<0.01). Conclusion Oral administration of NaB can improve gut microbiota
o diversity, adjusting its composition, improving intestinal mucosal barrier function, reducing the LPS-induced
pro-inflammatory response, and delaying skeletal muscle atrophy. The underlying mechanism may involve down
regulation of TLR4/MyD88/NF-«kB signaling in skeletal muscle.
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