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Food additive sodium carboxymethyl cellulose aggravates radiation-induced

intestinal damage in mice by disrupting intestinal homeostasis
LIU Shaoting', LI Zhongjun®, CHEN 1li*, XIANG Yang®, XIANG Lixin®, ZHANG Weiwei’, RAN Qian’, WANG Jian'

'Department of Nutrition, *Department of Blood Transfusion, Second Affiliated Hospital, Amy Medical University
(Third Military Medical University) , Chongqing, 400037, China

[ Abstract | Objective To explore the effect and underlying mechanism of long-term intake of sodium
carboxymethyl cellulose ( CMC-Na), a food additive, on radiation tolerance in mice. Methods Dietary
intervention was performed on the mice by adding different concentrations of CMC-Na to drinking water at a
dose of 0, 0.25% and 1%, respectively (Control and low- and high-dose groups) for 8 weeks, and then the
mice were given a lethal radiation of 7 Gy ®Co gamma rays to establish a radiation damage model. Before and
after the radiation intervention, the body weight was measured weekly in every mice, and death was observed
and recorded in each group. After an 8-week intervention, the blood biochemical indicators of mice were
assessed. ELISA, Qrt-Pcr, and Western blotting techniques to investigate changes in intestinal-related
cytokines and proteins. What’ s more, HE staining, immunofluorescence assay and immunohistochemical
staining were used to observe the changes of intestinal tissue morphology for pathological scores. Flow

cytometry was employed to detect the proportion of intestinal stem cells. Results Flow cytometry showed that
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the proportion of intestinal stem cells was decreased in both dietary intervention groups when compared with

the control group (P<0.05), and the decrease was positively correlated with the dose of CMC-Na in drinking
water and persisted after radiation damage. Higher death rate (P<0.05) and obvious weight loss ( P<0. 000

1) were observed in the high-dose intervention group, and impaired intestinal barrier function and a decrease

in the content of the anti-inflammatory factor IL-10 were found in further research. Meanwhile, the expression
levels of inflammatory factors such as TLR4, NF-kB, TNF-a and IL-18 were higher in the high-dose

intervention group ( P<0.05), and the contents were further increased after radiation damage. The expression

of certain inflammatory factors (NF-kB, TNF-a, and IL-18) in the low-dose group exhibited a statistically

significant increase compared to the control group (P<0.05), yet remained lower than that observed in the

high-dose group. Conclusion TLong-term consumption of foods containing CMC-Na reduces the proportion of

colonic stem cells in the intestinal tract, aggravates the radiation damage to the intestine, and reduces the

radiation tolerance of mice.
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RNA, Wik PCR 9 3 72 /¥ 5 5y : Stagel : 95 C
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96 fLARH MU 5 A= Wy R AU (LS G CAE AN
(TMB) i#47 37 CHREOCIEE , INAZEME 37 BITE 450 nm
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PVDF B, 5% I J5 93 43 3f 1] 30 min, i 5 —4$1 (Z0-1,
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FEUEE 1:500, B-Actin HLUARFRBEHEEE 1:2 000) ,4 °C ¢
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1. IR-0d; 2: IR-7d; 3. IR-14 d; 4. IR-21 d; 5. IR-28 d
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a: P<0.05, 5 Gy
M P B
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= s
23 1
K% IR AR5 K 5 2l T T T
01 2 3 4 5 6 7 38
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S I o 1% CMC-Na 754 _E 30 b
= < o0
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25 K S fem

No-IR RE-IR G

A ERRARR; B R EARZILRAMA

a: P<0.000 1, xB@B415 &4 84,b: P<0.05, s B 5 KA S 445, c: P<0.001,
&FEaE B A FAE; C.RHEMGERRANE ST TITEEEGSE(n=4) a: P<0.05, xBaL H M FHILEK,b: P<
0.05, sf R0 HAKA Z 2404 D 48 Hi45 B B4 R A A F (n=15) ,a: P<0.05, sF 1825 5 A F4 4 ; E 484404 5 &
N RARE T a; P<0.000 1, s+ 57 Sakik, b, P<0.05, 3T 5&H S b4 Fig 4007/ J6 &40
BUEMEEZARAREA,; G488/ /6 &M A LMK ELITE (n=3),a;: P<0.001, sFpB4%5 5 F4kik b, P<0.01, *F
FRLLEARA] LRI ER c: P<0.05, {RA) F4 Y 7 T4k ,d. P<0.05, sFIR4 Y &7 T4 i

2 CMC-Na fRExH/NRE TR LR 58 51T 52 6 1 B #20
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2.3 K HE N CMC-Na #£ ) R0 Fe 1 55 48 % 3 e
BRI E N R

S5 VE R N BRI A Y g as B, Fe A
AN EM , EA T ELE B B I RE e 7 18 %<
o 4 A DA SO RS R T I 55 D T A 2R K A
F' ABAE— SRR B0 T, M P9 5 AR A PT RA AL
W5 A IMAE . A 1 FR 46 i 2 B0l 8 N5
MR, FRATHEN 3% 5 CMC-Na 2R £ T 15 5 %) 48 5 i 57
PENREAIC, o TH RS A8, 3047 7 B e A |
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FRSFTHT % BRZH S0 i T 14 20-1 8 Rk o] i
ZE 5t et SRR RAIR, ARy B s IS AR TR R A A
BESEE R TR G SR A 14 K, AL IR T A 1)
70-1 FiRBZ X IR 90 T B 2 FEAIK, 5 CMC-Na
B ARG (B 3) o MR AE N REEAA
B3 ) — A T R 1 4 B 1 Occludin, H A2 4k
TOLE Z0-1 ARMRL. iy 140 W i e e 5 R MR IR T 1Y

Control 0.25% CMC-Na
IR-0 d IR-0 d

%(ML Na

Zo-1

DAPI

K&, AT I8 £ ¥F (lipopolysaccharide, LPS) &5
Occludin FF47 7 e dhge o, K 3L LPS 5 )i 38 Jie i 2
HEZREE N A (18 3), Western blot 1] 25 544
E G REPCARR], UER] T CMC-Na 23 il 35 i bt B 2y
RE, FEAR T il Y B A Zh RE
2.4 K CMC-Na 4R 3% i 89 1 18 T 20 B T 16 A Am
AR S N A

J T8 PN 22 20 B 2E B, A A b B AN L AR AR 2
L EAR A A5, R ZBUSAAN R RERS A7 3~5 d,
A B L 3 T B R A B0 24, IR 4 — B 3 &R
W20 I RERS IR R AN R Ak SR B R 1545 T
T PN T A0 LR At T e AS T A o A R T A
WIS RRE o it — 2D 2 W 3 o o 32 4 1) I A
XS5 T T Ki67 e AR . TR T A by
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HEE 7RG, Ho AR GR iR B 5 CMC-Na %3 i) i &2

A (4B ) o H4E WANG S i 3 19 45 fip T 41 i
Control 0.25% CMC-Na 1% CMC-Na
IR-14 d IR-14 d IR-14 d

Ai2EWh Zo-1(F &) B R E R R AFEARER

X
} . .
!

B3 #HEAN CMC-Na /)R 7 B FEThaE R 200

(A3B.C4TFR)
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1% CMC-Na
IR-0 d

0.25% CMC-Na
IR-0 d

Control

IR-0 d

Occludin

LPS

DAPI

70-1(210x10°)—

Occludin(60x10°)—

B-Actin(43x10°)— | e cm— c— — — —

B: 2% Occludin( 42 &) o LPS( % &) A5 & i R X 2R EH; C. Western blot 4] 23 53 47 J& 4

8 & & ;1 Control; 2; 0.25% CMC-Naj 3: 1% CMC-Na

1% CMC-Na
IR-14 d

0.25% CMC-Na
IR-14 d

Control
IR-14 d

C
L 1% 70-1 #= Occludin

SE3 |\ CMC-Na 3i/NRIE R BEINEERI 00

F2 17 Marker ([&]4C) , 3z 3 320 LA ARSI 7 38 T 240 i
B LA, 7 BRI v 0 St 2 Y T A A L 91 A o At 7
HOAE FRE(E4D) , 2G5 7 R 14 X5
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