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[(# Z] H®: WA 2 (DOP) XF 245/ BUW iE 250 Bt B 05 0 R 3/E L OF B Bl
ARERE AL . . YeHE 10 HOMEYE 5 A C57BL/6 /N BRAE AR 4L, ¥ 20 HMEE C57BL/6 /N B
(15 H %) BEHLIY N EAEHFZAER DOP (200 mg-kg '-d™ ") AbFEZH (DOP#H), %4110 2. DOP4
IR DOP BEE , Kol 4 4/ B DT & . BB i AR H] ;. HE 3% 68000 52 2% 41/ B 18 03k
AL SR, RIEHL S R aRN S 4N R E AL BN E A 1 (ZO-1) MEEE 2
(MUC2) WREER . fl&hE iy rE (IBMM) T AWML (C. elegans), ¥ C. elegans
BEFLSY MAEZ IBMMZH (Young-IBMM) . £4E IBMM 4 (Aged-IBMM) FIDOP-IBMM 41, * JHfiu i
WTEI T C. elegans® 1112 R HIENRIS R BRUKT; SR ORI AH C. elegans B 11 12K
8 B I 1 . il £ IBMM 7l Caco-2 4l i, #f Caco-2 41843 A Young-IBMM 41 . Aged-IBMM 4
M DOP-IBMM 4, R H Western blotting 3 K1 45 2 Caco-2 41 i 1 ZO-1, A& (Occludin) . iR
WIEH T o« (TNF-a), HAM AR 6 (IL-6) . BERANIRE i (p-MLC) FINLERE H 25
it (MLCK) #HERIXKY, &R SHERALE, 2HEH/NBIARER N (P<0.05), HERFER
(P<<0.05), ZHEmF4E8 (P<<0.05); HEFE4 A, DOP A/ RAEFE & Bk (P<<0.01), #
BRI (P<0.05), EHREBAREK (P<0.01), HEY @, S4ERH R, 244 /R
JEREEAREE, MRS, B BEREA — BHA T, WNER I Al WK R B R AL, BRI A
JEL R0 /L L R P Sl ok R L O 8 RO NS R AR LT IE s S ARALILER . DOP 41/ U 2 i
JEEERE N, MRS £, B EKE S H ST, AL B AR T R, AR,
PEM LU, SERA IR, BEA/NRBIEHALUT Z0-1 MIMUC2 2 I R K BRI (P<
0.058; P<<0.001); SE&HHILE, DOPH /KW IEHL T Z0-1 1 MUC2 H 1 £k K- U 8 TH s
(P<<0.058 P<<0.001). #FEEHEH, 5 Young-IBMM A LL#, Aged-IBMM 21 C. elegans 7 38 N g #
ZEPBUKEW BT (P<<0.001); 5 Aged-IBMM 41 %, DOP-IBMM 41 C. elegans [ i 1 g 1 &
FBUKEUI R M (P<<0.001) ., AL, 5 Young-IBMM 4 AL, Aged-IBMM 4 C. elegans
SHEAHBRELAR S, BHESHEH AL, A7 0% 5 Aged-IBMM 4 L#, DOP-IBMM 4
C. elegans = W5 Je BB Tk 2 . Western blotting 5, 5 Young-IBMM 2 kb3, Aged-IBMM 4H Caco-2 4il
it f TNF-a. 1L-6. p-MLC Fl MLCK % (4 % ik K F 8] & F+ & (P<<0.01 8¢ P<<0.001), ZO-1 A
Occludin & 11 % 15 K - A & B A% (P<<0.05 8¢ P<<0.01); 5 Aged-IBMM 41 lt %, DOP-IBMM 41
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Ameliorating effect of Dendrobium officinale polysaccharides on
intestinal mucosal barrier damage in elderly mice by regulating
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ABSTRACT Obijective: To investigate the protective effect of Dendrobium officinale polysaccharides
(DOP) on intestinal mucosal barrier damage, and to elucidate the possible mechanism. Methods: Ten
female C57BL/6 mice, aged 5 months, were selected as young group; twenty femal C57BL/6 mice, aged
15 months, were randomly divided into aged group and DOP treatment group (200 mg-kg™', DOP
group) , with 10 mice in each group. The mice in DOP group were administrated with DOP by gavage.
The body mass, food intakes and hanging time of the mice in various groups were detected. HE staining
was used to observe the pathomorphology of intestinal and spleen tissues of the mice in various groups.
Immunohistochemical staining was used to detect the expressions of intestinal atresin 1 (ZO-1) and Mucin 2
(MUC2) in intestinal tissue of the mice in various groups. The intestinal baterial metabolite medium
(IBMM) were prepared to intervene the Caenorhabditis elegans (C. elegans) , and the C. elegans were
randomly divided into Young-IBMM group, Aged-IBMM group, and DOP-IBMM group. Immuno-
fluorescence method was used to analyze the intestinal lipofuscin accumulation levels on the 1st day and
the 12th day of the C. elegans in various groups. Brilliant blue staining was used to assess the intestinal
leakage on the 1st day and the 12th day of C. elegans in various groups. The Caco-2 cells were randomly
divided into Young-IBMM, Aged-IBMM and DOP-IBMM groups, and Western blotting method was used
to detect the expression levels of ZO-1, Occludin, tumor necrosis factor-a( TNF-a) , interleukin-6 (T1.-6) ,
phosphorylated myosin light chain(p-MLC) , myosin light chain kinase (ML.CK) proteins in the Caco-2 cells
in various groups. Results: Compared with young group, the body mass of the mice in aged group was
increased (P<C0.05), the amount of food intake was decreased (P<C0.05), and the hanging time was
decreased (P<C0.05); compared with aged group, the body mass of the mice in DOP group was
significantly decreased (P<C0.01), the amount of food intake was increased (P<C0.05), and the hanging
time was significantly extended (P<C0.01). The HE staining results showed that compared with young
group, the thickness of intestinal mucosa of the mice in aged group became thinner, the goblet cells were
reduced, the intestinal villi were disordered with different lengths, a large amount of hemosiderin was found
on the surface of the spleen, the cell components in the red medullary were reduced, and the lymphatic
sheath and lymphatic nodes around the intra-white pulp artery remained or almost disappeared; compared

with aged group, the thickness of the intestinal mucosa of the mice in DOP group was increased, the goblet
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cells were increased, the length of the intestinal villi was consistent and neatly arranged, the overall function
of the red pulp of the spleen was improved, and the components of the white pulp were increased. The
immunohistochemical staining results showed that compared with young group, the expression levels of
7Z0-1 and MUC?2 proteins in intestinal tissue of the mice in aged group were significantly decreased (P<C
0. 05 or P<C0.001) ; compared with aged group, the expression levels of ZO-1 and MUC2 proteins in the
intestinal tissue of the mice in DOP group were significantly increased (P<Z0.05 or P<C0.001). The
immuno-f{luorescence analysis showed that compared with Young-IBMM group, the intestinal lipofuscin
accumulation level of C. elegans in Aged-IBMM group was significantly increased (P<Z0.001) ; compared
with Aged-IBMM group, the intestinal lipofuscin accumulation level of C. elegans in DOP-IBMM group
was significantly reduced (P<C0.001). The brilliant blue staining showed that compared with Young-
IBMM group, the bright blue dye leaked into the whole body of C. elegans from intestinal tissue in Aged-
IBMM group, and the intestinal structure became blurred and was difficulted to be observed ; compared with
Aged-IBMM group, the leakage of bright blue dye of C. elegans in DOP-IBMM was reduced. The
Western blotting results showed that compared with Young-IBMM group, the expression levels of TNF-a,
IL-6, p-MLC, and MLCK proteins in the Caco-2 cells in Aged-IBMM group were significantly increased
(P<<0.01 or P<C0.001) , and the expression levels of ZO-1 and Occludin proteins were significantly
decreased (P<C0.05 or P<<C0.01) ; compared with Aged-IBMM, the expression levels of TNF-«, IL-6,
p-MLC and MLCK proteins in the Caco-2 cells in DOP-IBMM group were significantly decreased (P<<
0.01), and the expression levels of ZO-1 and Occludin proteins were significantly increased (P<Z0. 05 or
P<C0.01). Conclusion: DOP has an ameliorating effect on intestinal mucosal barrier damage in the aged
mice, and its mechanism may be related to the improvement of intestinal barrier damage by regulating
intestinal bacterial metabolites, inhibiting the p-MLC/MLCK signal pathway, restoring the expression of
tight junction complexes, and reducing the level of intestinal inflammation.
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C R B A B 2 WE (Dendrobium
officinale polysaccharides, DOP) J& &k iz £1 fih 19
BENG PR LAy RIS AR i T TR R 4 R G A
g AP B, I R D A T S A 56
iE K P, X I R ORE P P A — E iR T AR
H . LIANG % ' & 3. DOP Al 3@ i # il NOD
FEZ AR A5 BORT C8E 11 3 (NOD-like receptor
associated protein 3,

thermal protein domain

NLRP3) % 1 f1 g #0 #] & 1 1 (B -arrestin 1,
ARRB1) {7 7 i i, W& ¥ AR ORI
(dextran sulfate sodium, DSS) #5092 k45 1 R
(ulcerative colitis, UC) /NER 5 M B0 15, PG

HFET- 3, R4 ¢ DOP 75 3 & i i Bt Fe 458 405 19 14
FEAEHT H BTGB B o A WFIEEE B DOP X 3 48 /)N
SUEAT T3, WL X 28 4 /) B 18 e B 245 4 46
ok S AR T, OF s e AR B R
(intestinal bacterial metabolite medium, IBMM) #]
HF W2k B (Caenorhabditis elegans, C. elegans)
RN H I B (Caco-2) 20 M A AU 45 5 X6 gy i
i B A5 DR 4 iV FIBILAR L Oy S 2% 50 2 O i s il
Az i A B B S

1 #MR5FE

1.1 £BHH . E22XANFLE 30 H SPF S
P C57BL/6 /NEL, W [ b 5t 4 58 F) 42 5255 ) ) 457
RERNA, shP B iES . SCXK (52)
2021-0006, db mt T S K B W BT & A A IR
110011231109707186, /NEUAA IR T it ME K& ik
B2 E SR BE, S W) S g ARG K BE 2 R 2 3h )
EZ R afltfE, S JLSZKYDWLL2023-049,
e . AL IE T EERE S (dbat B 24
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A ARAR), OB (FrihadEbsk TAR
ST, R £ 2% vh M (phosphate buffer saline,
PBS) ( BiFikdea KAEYRHLA R AR, &Kk
KM (diaminobenzidine, DAB) (b5t F 3§ 3%
HHEARGRA ), AJNE A& (5EE
Sigma /A A ), JouK LB (bl 3 556 B R
AR, PABi/NEHEE 1D (zonula occluden-1,
7O-1) . & A 2 (mucin 2, MUC2) . & HEHA
(Occludin) . M IRFEN T« (tumor necrosis factor-a,
TNF-o) . FI#MIA % 6 (interleukin-6, IL-6) . fL
BRE H %4 (myosin light chain, MLC) . iR 1k
MLC (phosphorylated ML.C, p-MLC)., MLC i
(MLC kinase, MLCK) #l GAPDH $it{& ¥l [ 3 =
Proteintech/A#) . HF K (5. ESJ30-5A, Ik
FA 5 e s KA RAR), Miri (5.
Multiskan GO, & [ Thermo A #] ), iKY (H
Z: Milli-Q, E Merck AR, BWiFk TN (B
7 DGI-10C, LA YR A RN D, e
IR ZAN (B15 . RE 5298A, b 56 A AL AN 2%
AMRAW), AKTA4ifLFRSG (B explorer 100,
FEHEGEZRAH),

1.2 DOP & & HHLT 5 2k B A k25 HIH iR AL
¥y, Jfak 60 Hfi . A TJCIK CBE, B+ 2 BUIR
YRR RS2 B, SO WCERTITE o [ TCUE i
AdliK, 60 °CARBIEI 4 h, B.O0UE FFRIUK.
TUVE 5 i ¥ BRI AR 09 L BRI 4 13 o & JF 2 IR L
W, B fEzE WA 2 AR 1/10, A 4 F5 KR
ToK CBES R BEDT . BSOS ETITE A, BVH 2 0%
WY, X Z PSR IR AT B A, BAERRE
Wk g I AR RE , 28 85 1 4l Ak B B i 2l 16 45 20K 6
i) DOP,

1.3 SR HorMBLE 20 H C57BL/6 M
PE/NEL (15 H %) B HL A b 2 45 20 F 22 4F ) DOP
A BEZH (DOPZH ), H:2H 10 H o O3 B 10 H Mk
CS57BL/6/NMR (5 A %) MEAAFRA, /N UK DS
Sk [7-8] Jrik. 34H/NERUAE R I IE F 45 7K It
. FRAMEBAFEH/NREHES MK 1K,
DOP /N A HEEE DOP, g2 H, AHE
AINEUR 17 i . AR BF ARG T & R0 SR i g
55, W 3G E M DOP &4 200 mg-kg '-d Y,
#H0.2mL.

1.4 Z2AVRART BREETHFEETE I
SR /N RARBT i, ELE R 8 MR i . ek

SHNREEFTE2MH (BERRLITAE) B
() B J P 35 B B N R e R), R MR 4,
R HE T )RS A DL/ B 55 00 4 R A A S i T
H, BHmMAE S THRIZ 15 em, LABG/REE K&
HEBET RS /RS T3 M L, fFHm
JHCHT A2 5 B WA, A/ B HE T 5 gt et /R
Wk & JE A5 TR

1.5 HE#&NEZ MDA B feMIEHERRKBE
HEEL WSHA/NRBEMGEITHL, RH4%
ZRFBERATEE, 24h)5, BEZEBK,
GRS, MR E4pm B, Bk, HEY M,
RRETAT UK - E e

1.6 SBEABKLFEELMNEM DA HEHER T
Z0-1# MUC2%& @ & & KF (i W HEA 2 B
o BE TR L 306 3o AU Ak IR L fT P VR P o AR AR )
A, PBS Gz nmi sk vl v 3k, JH 5% IR I
M BT AR R 45 G MU 5 —$0 (1 : 300)
A CTWBER; JHPBSE MR 3G, #
HEMA 5AYWERBRICH P =M E 20 min 5
FH S8 AR ) it B S MR AT g, SRS A
Fe 9 DAB, B E R, Xt (i 7 i o
K H Image J 8 {F 43 #1 FH M & A B L % &
(integrated option density, 10D), PLIOD{EE/RIE
FIRIBAKF, LR EE 3K,

1.7 &4 1BMM & H & IEFRL . ZFE4R
DOPAL/NER I FE4E , ST 218 AWM AR VR, JF 0
WHER R B (A Z WA 5% A 50 mL B0
By BUBAOIRZEME (120 mg) 4393 f# T 100 mL
B MR (L m Al ) Al DMEM #5 3% )
(Caco-24ffEH) ", T4 CEIR LL 200 rmin
(R R 3 h, LB Y 72 iR i . BT B R
FEMRW ] 0,45 pm 2 JE AR F 0. 22 pm 1 5 4% 48 I8
2 (2w #EAE), HIk 34 IBMM, Hr
C. elegans IBMM IR & A« OPSORW N 1 = 10,
Caco-2 4l fif IBMM iR & L4 : DMEM 5% 4 £5 5%
B 1 40, £ 45 LA Young-IBMM, Aged-
IBMM #1 DOP-IBMM % /5, M4 4 IBMM Xf
C. elegans Fl Caco-2 4 M A 52, il 45 7 ¥5 275
wk [10] k.

1.8 SR RHKEAMAMNEAC. elegans BEBE R ARK
TARBESRBENL R C elegans K 15 37 3
(nematode growth medium, NGM) #53% C. elegans,
LKA (Escherichia coli, E. coli) OP50{E N
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YR, LIRAEY - OPSOEW A 1 - 1019 1L
i il £ %41 C. elegans ) Young-IBMM | Aged-IBMM
A DOP-IBMM, %2045 5045, C. elegans [F 14k &
L4 Rl , K Young-IBMM 4 C. elegans i & & 4
BN IBMM H, 7RSS T RFATIE® R 2
KV B W 1 B¢ B 5 B M 72, L Young-IBMM 41
C. elegans H3EHE, Aged-IBMM A1 DOP-IBMM 4
C. elegans 78 B U5 12 K47 5 225 4 R B EUK
- K g 18 B B G PR B 2 o BR W R I E .
10 mmol- L~ R AR WK Mg bR B 5, 3 3R A2 98O0 Wil
o A 4 2R WORL A G B0 o >R AT Tmage T34 43 B
JEH R 9B B, 45 R EIR BB C. elegans 1)
FBERE, LR EARIEW R ZEUKF,
JE#S 2 M 2 Jr k2% Sk [11]. R SE#E e ok
GoRIN 7B A R SN B I T RS
Young-IBMM 41 C. elegans & ¥ Y kL& 1% O Ry
WX IR, W £ Aged-IBMM 41 Al DOP-IBMM 41
C. elegans BB, Se it )7k 2% 3CHk 12]
Tk

1.9 Western blotting & # @] Caco-2 @& ¥ ZO-1.
Occludin, TNF-a.IL-6 #= p-MLC/MLCK 45 % i& %
MEEEGRZARF LA X104 (Y 55 B K
Caco-2 A a2 0 F 6 L4 M 5 -t b, K55% 24 h
5, WA, LRSI : DMEM 1 : 4011
L il il % Caco-2 40 jf 25 PR E5 97 55, 15 & 48 h 5 i
ISRt n . #E Caco-2 40 0 TR A, il & 5
W R BCA M E R AW, HATHRIK. FB,
57 BSA B M 1 hJa k5 —Hi ZO-1. Occludin,
TNF-a, IL-6, p-MLC, MLC, MLCK#l GAPDH
TACEMTHELA. H&0.05% Tween-20 [
TBST 2 Ml U8 % 3k (R 10 min) J5 5% —
POfEEM FIAE 1h ™. JH&A0.1% 19 TBST 2%
O VR IR S, B s AU Ak 4+ &k Ot Rl (enhanced
chemiluminescence, ECL) #FA7K: . R H Image J
A A AT KA, LLGAPDH NS, it
BHMEARIKE., BNEARSKE=HME
I 2l IR BEAE/ N 240 11 2%l K BEAE o

1.10 %54 R SPSS 27. 05 ik ik itk 47
Geitop ot S H/NRURRTE . R R ]
INEIEA S ZO-1 FIMUC2 2 A R KK P, i
fig ¥ % BAUKF-, Caco-2 41l H ZO-1. Occludin,
TNF-a, IL-6 fl p-MLC/MLCK {5 5l # M1 % 8 (1
R FEHFEESHM, Mot sF£R, LU0

FEA SR e 3ok BRI 28 05 2243 M7, 2HL 18] R R b 4
K LSD-r ¥ 36 . DL P<<0.05 N 2 % £ 4 it 2

2 % 7

2.1 BAVMRKAREBEEFERETRE HE
R LR, BHEH/NRMAET RN (P<0.05), #&
TR (P<<0.05), EHERE4EE (P<<0.05);
HEFEA R, DOPA/NRMAEE &M BREFEMIK (P<
0.01), HEEREMM (P<<0.05), &4k E Y p it
K (P<<0.01), W#1.

#1 HHNDREFTE FREASHERR
Tab. 1 Body mass, food takes, hanging time of mice in

(=10, v+ )

various groups

Group Body mass(m/g)  Food take(m/g) Hanging time(z/s)

Young 22.0040.21 23.9640.16 67.88+1.60
Aged 40.4440.46 17.78+0.19" 21.0540.90°
DOP 36.95+0.87°4 19.9940.374 47.2040.85%%

"P<C0.05 compared with young group; “P<C0.05, ““P<C0.01

compared with aged group.

2.2 BANEMEFARBARRERIEAL F
SRS R B BE 1 R A0 M 25 0 S22, MR A i
%, MO BERKESS, HHRETE, PSSR UL 5
H,ORWH AR G AR B B R AR
WL, MR BRI, AR E KA — B S
P, MR % T T L B R B R AEAE, ZLRE N AN
B /L R PN S bk S FRL 7 A R L /NS AR A
LFIH 2K 5 DOP 28 /)N B 6 B 20 M 285 #4 1 95
BB 0] W ek, MAUUE 2188 5 K ) e v
FIBERL M. WK 1R 2,

2.3 BHEDEBHAMALE P ZO0- 1 MUC2E G £
BARE HERA LR, BFEA/NEpIEA S
ZO-1 FIMUC2 8 [ F ik /K FREAL (P<<0. 058 P<<
0.001); HEFA K, DOP A/ iE 4L
MUC2 M ZO-1 8 H £ A KU B Fm (P<<0. 055
P<C0.001). W3, 4F15E 2,

2.4 BHMC. elegans 8B F BRAKFFeind SRk
A5 Young-IBMM 41 (1.00 + 0.01) H %,
Aged-IBMM 4 C. elegans fg s 2 RFUKF (1.78+
0.03) Bl JFm (P<<0.001); 5 Aged-IBMM #H
Fo 48, DOP-IBMM 4 C. elegans s #5 2 B LK
(0.70 £ 0.09) Bl W FEAL (P << 0.001) ., 5



AR, B BREAR S E U T T A xS A D SR T A R IR 405 B T A T 8l

A': Young group;B: Aged group;C: DOP group.
Bl &4/ RmEASRERERA(HE)

Fig. 1 Pathomorphology of intestinal tissue of mice in various groups(HE)

A': Young group;B: Aged group;C: DOP group.
B2 S4/DREEHLREESEH(HE)

Fig. 2 Pathomorphology of spleen tissue of mice in various groups(HE)

A': Young group;B: Aged group;C: DOP group.
B3 #HA/PREEHRAS Z0-1BARZHR (RELALALE, <100)

Fig.3 Expressions of ZO-1 protein in intestinal tissue of mice in various groups (Immunohistochemistry, X< 100)

Young-IBMM 4 (b 45, Aged-IBMM 4 C. elegans H
M52 0 R B IR R A B, (T8 45 BB AN
H, N5 W %; 5 Aged-IBMM 4 It #,
DOP-IBMM 4 C. elegans 5% W JekHi5 T 5 60 B f2 v
Ho WS,

2.5 %48 Caco-2 %@ & F TNF-a. IL-6, ZO-1 #=
Occludin & & & p-MLC/MLCKZ 5@ & A X & &
kAT 5 Young-IBMM 4 L4, Aged-IBMMZ

Caco-2 41 g TNF-a. IL-6, p-MLC #l MLCK &
A KB 2 TR (P<<0.05. P<<0.01 8% P<<
0.001), ZO-1F1 Occludin & [ £ 35 7K - 17 & B A%
(P<<0.05 8 P<<0.01) ; 5 Aged-IBMM 41 [t %% ,
DOP-IBMM #41 Caco-2 4 Ml o' TNF-«. IL-6.
p-MLC Fl MLCK £ 1 3% ik 7K °F B & B (P<<
0.01), ZO-1 Al Occludin & H % ik K ¥ &I+ &
(P<<0.058 P<<0.01). VL& 6.
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A': Young group;B: Aged group;C: DOP group.
B4 FE/PMRBEHLS T MUC2EARBHIR(REHLLE, X 100)

Fig.4 Expressions of MUCZ2 protein in intestinal tissue of mice in various groups (Immunohistochemistry, X 100)

#2 FHNFHEHLS D Z0-1MMUC2E B EEZAF
Tab. 2 Expression levels of ZO-1 and MUC2 proteins in

intestinal tissue of mice in various groups (n=3, x%5)
Group 70-1 MUC2
Young 0.13+0.01 0.25+0.01
Aged 0.08+0.06" 0.1740.017
DOP 0.16+0.07" 0.20+0.01°"

"P<<0.05, “P<C0.001 compared with young group; “P <0.05,
A4P<20.001 compared with aged group.

3 #

HEEGIRBEMESREN EEEREEZ
— o P H 28 9 i T AR A R R S i T R A
P HE 28 38 BRI — A B R . W5 Y WO
C57BL/6 /MR 3~6 A & F I, 10~14 A %K
AR, 15~24 A AW, HLBEE A ki
K, BAEW/NRAT AR R A S A AR ek 1
D)1+ S = A 1B = 2 ST R T N G S R S
/N : DOP AT REAR E AR /N BRI & . 35 m 4% & &= JF
WY d SiE KB AT ), R W DOP W] ik 3% & 4 /N [/ A
PUEAR, R 2 HE

Day 1 Day 12
Young-IBMM Aged-IBMM DOP-IBMM

DAPI

A

Day I'|Young-IBMM

Aged-IBMM

. - - Day 12
Merge
) DOP-IBMM

T R H P B % T 8 I A0 2 4 3L R B
14 J% B 468 43 A 3 MR B, AT . 9 EE R
I J A S A2 4% TR - 0F A IR Bk B 3, S SO
SER AL, RPETIREREARSE L MR Y BOR .
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Fig. 5 Lipofuscin accumulation(A) and intestinal leakage(B) of C.elegans in various groups
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Lane 1: Young-IBMM group; Lane 2: Aged-IBMM group; Lane 3: DOP-IBMM group. P<<0.05, "P<C0.01, ""P<C0.001 compared with
Young-IBMM group; “P<C0.05,%*P<C0.01 compared with Aged-IBMM group.
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Fig.6 Electrophoregram(A) and histograms(B— G) of expressions of intestinal barrier-related proteins in Caco-2 cells in

various groups detected by Western blotting method
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