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Abstract ; Objective To reveal the protective effects of Dangshen( Codonopsis pilosula) water extract on intestinal barrier and
microbial metabolism in aging model mice. Methods Fifty specific pathogen free (SPF) grade 8 — week — old C57BL/6 mice were
randomly divided into 5 groups to construct a D — galactose mouse aging model ,and different doses of Dangshen( Codonopsis pilo-
sula) water extract were used for intervention. Biochemical analysis was used to detect the levels of superoxide dismutase
(SOD) , malondialdehyde (MDA) and lipid peroxidation( LPO) in mouse serum. Haematoxylin Eosin( HE) staining was used to
observe pathological changes in mouse intestinal tissue. Immunohistochemical staining was used to observe the expressions of Oc-
cludin and Claudin 1 proteins in mouse intestinal tissue. The ultrastructure of mouse intestinal tissue cells was observed by using
transmission electron microscopy. The combination of 16S rDNA sequencing and metabolomics analysis was used to detect the
changes in gut microbiota and metabolites in mice after aging and Dangshen ( Codonopsts pilosula) intervention, while joint analy-
sis was conducted through bioinformatics. Results Compared with those of the normal control group,the weight and food intake of

aging mice decreased( P <0.05) ,and the weight and food intake of the intervention group with Dangshen ( Codonopsis pilosula )
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significantly increased compared to those of the aging group( P <0.05). Compared with those in the normal control group, the se-
rum SOD in the aging group decreased (P <0.05) ,while the levels of MDA and LPO increased (P <0.05). The intervention
group with Dangshen ( Codonopsis pilosula) significantly reversed the level change of SOD,MDA and LPO( P <0.05). The intes-
tinal tissue structure of aging model mice was significantly damaged ,and the expressions of Occludin and Claudin 1 proteins de-
creased significantly compared to those of the normal controls (P <0.05). After high — dose intervention with Dangshen ( Codo-
nopsis pilosula) ,there was a significant improvement in intestinal tissue damage,and the expressions of Occludin and Claudin 1
proteins increased significantly (P <0. 05) ,and the ultrastructure of mouse intestinal cells tended to be normal. During the aging
process of mice, the ratio of Bacteroidota to Firmicutes was decreased , after high — dose intervention with Dangshen ( Codonopsis pi-
losula) ,the ratio was increased. During this process,the main differential metabolites were lipids and lipid molecules, organic
acids and their derivatives. Metabolic pathways included galactose metabolism, glyceride metabolism and drug metabolism — cyto-
chrome P450. Omics association analysis showed that Paraacteroides , Lactobacillus and Lachnochlostrium were closely related to
lipids and lipid molecules. Conclusion Dangshen( Codonopsis pilosula) water extract has a significant protective effect on the in-
testinal tissue structure and function of aging mice. By regulating the intestinal microbiota structure and its metabolites, it im-

proves the intestinal barrier function and resists aging in the body.
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B AR O 5415D (12 [E Eppendorf 23 ] ) ;5 5 43 5
WA QF plus ( 32 [E 28 B8R € R B A R 5 = 80 A (3% 4%
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500, Claudin 1,#%8 1:50) ,4 CHEF LK. PBS thik)s, m—
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ue <0.05 FRiB B E =%,

L1 A ZFXHAN 250 EMA YR 22 A ¢
BAPHTI R #3847 Spearman AHSGHESMHE T, P <0.05 IAh
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FREEANHA 5B, 4 2 w5 300 8 A A0 M 5 ) B AR e 1 R 4 (4
TXIE 5SH - & 5)),
2.5 REMESTHENRMEREBRANMENAEINT ¥
F A/ NBSE ST 16sDNA I 7, PCA 23 #7878 25 41 X 43 R A
(I DTXNE 6A) o 3 2 A A g 1 B A A ) =F B2 HE P 1 30 # b
Wi vTXINE] 6B — 5] 6C iR, 7R 1K T, — 335 19 4
], FEER O TE T]E 4G SUFT 1] ( Bacteroidota ) | JERETH ']
( Firmicutes) . Bacteroidota FIFHX AL/ N RIFEZ )G N, Fir-
micutes MAEXTF BEAE/NRIE S5 P s A EES TG,
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WA O B A 41/N REE B ARG BE 42 d )5
#P<0.05, % % % P <0.001;#P <0.05,##P <0.01 ,###P <0. 001,

Bl SEZoREEYN MR/ BA AR DR B AL TS S H Y

JRHIFOL; C ~ E. 25 2/ Bl s

L (n=10,x 5)

FETMURZ . EEKTET, EBWRERE B Muibacu-
laceae , Lachnospiraceae _ NK4A136 _ group . Alloprevotella; H:
Muribaculaceae I Alloprevotella FIFHXT 3 BEFE /N BUE & J5 14,
Lachnospiraceae_NK4A136_group W F &, @ H 5w 2 THi)g, =
FEASAE I 2 22 . LEfSe 73081 B/, 1E % Xt 2H ¢ — Bacilli o -
Lactobacillales f — Lactobacillaceae .g — Lactobacillus ‘i 3 & 5 , 5%
ER o - Clostridia_UCG_014 g — Closiridia_UCG_014 f -
Clostridia_UCG_014 i 2 & % , %S = AN E 4 o — Lachnospirales .
[ = Lachnospiraceae .g — Lachnospiraceae_NK4A136 _group . % & %
(4 TN 6D — [£] 6F)

2.6 EEMELSTHRENRHEHHFNRBEDEZLN B
L/ B BT AR 4 27 43 BT, PLS — DA 53R /R 3 41 kE
AARGT A3 8 (KR TNV TA) o 5 1E 5 0 AL LB, s i)
A 420 ARG E A4 Bk, SR e A L,
i S A A 418 R A R AR R A, K
255 (TR S0 22 5 T BEAR I S 4R L 19 B A 1 22 S AR
YO Ao U WS S i B YT 10 A28 e R L) Wk
1,322, RS SE s s (G TTXN & 7C - B 7D) 2 5L
MEACT AN AR A/ B i AR P f B2 ARl (P <
0.01), Z5¥fCis — ZHHI 6 2 PASO 4% 2 T FS £ 10 3558 %
(P<0.01),

2.7 EEREAST TG/ R ZE 5w o # B R oy % 8%
A B/ NBUERIE N 15 AR S 50 Rl S i RS
A AT, 25 U3 v XVIE] 8A iR, 47 96 A} B EH K (P <
0.05), FL A, 45 Xf 52 0E AH 36 (46. 9% ), 51 X} 41 #H 5%
(53.1% ) o AAHCHER) FZ NGB M N8 70 7, B R &
Bk Parabacteroides F1 Lactobacillus . Y4542 T Wi )G B wET 15
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WE 5 50 Fh =SB 5 TG b, 2 SR Y
51538 w2 A7 7E 202 X A 2 (P <0.05) , Horr 97 X
IEAHIC(48.0% ) ,105 X AHIE (52.0% ) o Horp Rt iy &
BIRRVERR BT SRR o, W 1B B A A 0 B R Lachnoclos-
tridium (i JTXVIE 8B) o

Fl FEERRILL vs I IR 2 5 B E R 2E (ks il
fwic] I wz  VIP P Efld

3 = (6"~ Methylthio) hexylmalic acid ~ C;;Hyo0sS ~ 309.102 9.715 0.033 i
57~ Deoxyadenosine CioHi3NsO5 252,109 8.863 0.012 1
3 - Hydroxydodecanedioic acid C1,H,,05 245.140 7.962 0.033 1
S-2,5 - Dimethyl -3 - furanyl C; H,;40,S  423.170 7.161 0.013 1
3 - Methylbutanethioate

Idazoxan C HN,0,  407.175 6.507 0.030 1
Lactobionic acid CioHp0p,  357.105 14,174 0.010 |
o - D - Glucose CeH 1,06 179.056 12.772 0.036 !
Muramic acid CoH,7NO; 252.108 9.688 0.026 !
(E) - C - HDMAPP CeHi404P,  259.013 8.566 0.037 !
Ferulic acid CioH04 193.051 7.110 0.039 !

W | SRR TH; T 2RI T B LR,
F2 FEMTIA vs 505 5 ik 20 22 v B F AU R B4 I 00

fn ¥R wa o VP P LB

CiHgNsOg 265112 15.674 0.003 1
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