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JU BRI 2 W (Sparassis latifolia polysaccha-
rides, HSCPs) #4770 8 4l AL A 45 44 AL, 745 51 —
5T, %5 T 0 BiE R 6456 u, & B-
(123)-D-Hj R HEM B-(1—6)-D-H RI¥ER G
BLEY) BT SRME, i A A LG4 o 13:4:1:2:3
2 W H ERRE PR FLRE AR CRBEA R, 1
Ab  HSCPs H A i 5 e 2 U800 [ il fig 00, it i
9o 212 R A APV A BRAE T i A TSN ER,
I55 505 2 8 /DN BRI 8 1) 5 2 5 %o M o s 7 A 5
Ma A7 PR3

BT, AR 0 b Y N BB AL D)
HSCPs X HUEAT T 1, K Qe 5/ LS HSCPs /) i
[F) 22 5%, 000 2 /)N B 5 s ) 3 1 A O 48 s, O
45 o 1 T R AN A 2 25 G 4R 1T TR) 8 ) 37 O X
T 45 BRVA Z2 W6 YL BN BV 8 R A 1) 2 A
s

1 MRE5FE
1.1 R

SRR, R A R BOR AR A R
B AR AR AL

IARKE -4 (HE) 4% {43 .RNAiso plus .
Prime ScriptTMRT Master Mix ,SYBR® Premix Ex
Taq TM 1,4t 50 R 3 E R A R A /N LPS |
LZM B-Fif % slgA ELISA X716, gt
YRR AR RS, K KAk il
TS R e S8 R A5 24 Ry [ 7 A M i 2, Rk i oK
B ]
12 FEMNEF

Optima 5300DV %Y i 88 & 45 85 & SO
1, 36 PE 28 ) 5 A1 SR A, R o FEAL R A BR
22 Fl LEI-CARM2245 ) i #l, #8 [ Leica 23 A 5t
PR, dC SR H TR A RS 7 s Sepetra-
max 13X iR 1L, 3% E Molecular Devices 2 ;
Eppendorf centrifuge 5417R ¥ ¥k &5 .0 8L, 72 [
Eppendorf 23 ]
1.3 Fi&
1.3.1 FERW 2R Ha S RAR RS 4 F i 5
IR M HSCPs , SR FH 2% Wy — i B2 126 X6 Sl 25 1 F
FrIE
132 Sh¥sr 2l KAL3 3 JAi SPF J ikt B

NBRL T T S8 DR (B ) A= ) BORAT BRZA w7 AT
IE5 :SCXK (51)2019-0010], ##/IN B4 3 T 1l 7
A lb 2 S S A B, I AT HIE S [SYXK
(¥)2020-0003], /™ B 7E 1 PR 8 (R 22 °C
BN 55% , )6 BESR 15 R 20 Ix, BE 28k 12 b/
12h) &, AWK, #EE @R SR 7 d 5, BB
AR5 A HO BRAL (NC) YL YR AL 41 (Pb) |
HSCPs 41 , Y4041 Fll HSCPs 21 7] %8 1A 3£ 41 (CO-Pb+
CO-HSCPs), &4 15 H ., B& NC 415, Hoa /N3y
BT 1 g/ PO KIS WAE AR K DA ST g
HyNEURE R . HSCPs ,.CO-HSCPs 21 /)N Bl 4 K
400 mg/(kg-bw) B9 HSCPs, %K 1 X ;NC.Pb Fl
CO-Ph 21 B AH R AR B A= B R K 155 8 JH e,
K/NRESE 12 h JG AR RE MWK N B A
B P FEAERE G

1.3.3  /NERATANME | 21 55 11 R v B 22 s
(e R 4 E st I 20 o M4SN a4 o v 2T
2RI 2T R R R e R U T A I A
Y EES s

1.3.4 /NERAIM Mg FEESREEEIE )
WA N FEEREE T A T S (R
e A E AR E B P ET I E ) (GB 5009.12-
2017) g 5 i, R HI A 25 1 A 4SO 9 TH A
I F B 5 55 S R S OGS AL (ICP-MS) Tl 5
FES TR S

1.3.5 /NHHL B KHE 492 RF
J [ G2 24 h B/ NG 2K e
PIR [l e BETP R I K L —H R B W R A
BEAT YL (5 pm) , I8 AOKS B 20 Ge i 4% 40, v RS
e A, o A BRI N i 4L U A

1.3.6  /NMAR A I A D) R 2 Bl ) B
WA Y 15 min, ZEIRKVE 3 K, BRI
min; PAS 2 LF) &AL 5 min, H K Wik, X0
KR 2 ¥R, AEYR 1 min;Schiff 3 %2 4% 15 min,
T K P BE 10 ming 93K YL A G A% 2 min, KT
WM AL WAy Ak 5 s, /KB ;Scott 5 1k R ¥ 3
min, ZK¥E 3 min; B BV BE SRR K , —HIRE I
S IERAL N S X i B GOV AN TR IS N
2

1.3.7 /NpHBEE R B-PilH R slgA & &1
SE 3 BRI TR BB 1E R A sIgA R &Y
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1.3.8 /Nl 38 B W AH DG LR A . Bk ERGAE f
/N L R B YR TE-80 CR bk b | 57 B
IR, B S R oK 5 6 A EP & b Jf
A 1 mL RNAiso plus, #% 85 & 156 B 5 42 U
RNA, FIAZER & H A IO & RNA ¥ B2 K 4B
$% B Prime ScriptTMRT Master Mix Ui B 5 %
RNA %% 5% 4 i cDNA, i F§ SYBR® Premix Ex

Taq TM II i 5 & 78 MxPro-MX3000P 7% ) % it
PCR X # 17 qPCR, KWK FR K :1 pL cDNA 5
L SYBR® Premix Ex Taq IT, iS5 195 T iEs|
Y4 0.4 pl. 3.2 pL. ddH,0 B 544495 € 90
$395°C 5 5,60 °C 305,40 M1E# ;72 C 30 s,95
C 155,60 °C 1min,95 °C 15s, fl 27 38 H
LA AR XS b, DIMMEE LR 1,

x1 5l¥WFEI. YR

Table 1 Primer sequences and corresponding PCR product size
AR Y5 45 (5°-3) K & /bp
B—actin NM_007393.5 £ i#% . GTGACGTTGACATCCGTAAAGA 287

T #% : GTAACAGTCCGCCTAGAAGCAC
20-1 NM_001163574.1 L% . CGCCTTCATACAATAAAGCAAATCATAG 94
T # : ACTGCGCATAATTAAGACGATCAAC

20-2 NM_011597.5 L+ 7% : AACATGTCTCTAACGGATGCT 144
F # : TTCCGAGATATCCTCCACTTCAG
Occludin NM_001360538.1 L+ 7% :GAGCTTACAGGCAGAACTAGACG 143
T # : CTGCAGATCCCTTAACTTGCTT
Claudin—-1 NM_016674.4 £ #% :CCCCCATCAATGCCAGGTA 103
T # : GGACAGGAGCAGGAAAGTAGGAC
T #% : ACCCAGGGAATTCAAATGCTC
Lyz NM_013590.4 L i# . GGCTACCGTGGTGTCAAGCTG 97
F # : TTCGGTCTCCACGGTTGTAGT
Ang4 NM_177544.4 L7 :CTGGCTCAGAATGAAAGGTACG 126

T # : ATCTTTGCAAGGCGAGGTTAG

1.3.9 /NRBEERFANE Buas/hREBN
BT THRRKENHEAE S, WADRMAEME
T 18 AR BRI A B R R AT v 4y
Bro
1.3.10  /NEARE =P gl B 100 pL I3 ,
T 300 WL H 2 20 Wl AR IR 2T RIREE S 10
min,—20 CYKH B 1 h J5 o 3O A
W o
1.4 HFELER D

B P B E b e 22 0 KRR . R
Graphpad Prism ¥{F 47 VE &, Rl H] SPSS #fF i
123 B EMAHr, P<0.05 FREFEE,

2 ZHR55H
21 MRAOAMEE. MAOESRMFEZEKERN
i E

F & 1 RTA, 5 NC 404 He, Ph 41 13 i 2 b
B E T (P<0.05) , 21 41 it %5 A i 41 8 11
J R e B W AR (P<0.05) . 5 Pb ZHAH L, CO-
Ph 20 1L 75 5 22 0 & i AR PEAIE , H2ER AR,
21 41 B BB AN L 2T B VR R B A THE (P<0.05) 5
HSCPs .CO-HSCPs 41 Ifil 75 g 22 #i & it i 2 B AT
(P<0.05) , Ifil 2185 119 B i 25 1= (P<0.05) . CO-
HSCPs A% T CO-Pb, Il i 224 &5 it B 35 %A%
(P<0.05), IMZLHFAWE BRI, (HESF AR
ER
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& 2 Al 5 NC A E, Ph A I % /N
By A& B B E TR (P<0.05), 5 Ph 4IAHLEL,
CO-Pb M4y . /Mash & o B FH B (P<0.05);
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Fig.3 HE staining results of small intestine in mice
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Fig.4 Observation results of goblet cells in small intestine of mice
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Fig.5 The contents of lysozymes, B-defensin and sIgA in the small intestine of mice
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Fig.6 The mRNA expressions level of ZO-1, Z0O-2, Occludin, Claudin—-1, Lyz, Ang4 in the small intestine of mice

2.7 BFEEEFNNE

271 MiEwEBE A XSRS TR 16S
rRNA FEP V4 XTI 858 4 4/ B 18
AR 2 [R] (R A DG 25 & 7 B . F Chaol #11
ACE #8833 S b A 9 9 F 25 A Shannon
T8 BAL SR S A Y 2 e . 5 NC A, P
2H Chaol ACE #1 Shannon 5 50 I & T & (P<

1000

b

Chaol 8%
Chaol index
ACE 5%

ACE index

CO-Ph
21 51
Group

(a)

HSCPs CO-HSCPs

0.05), 5 Pb 40k ,CO-Pb 4 Chaol FIl ACE $5
B W I (P<0.05) ,Shannon $8 50T 5 , 2 5
AN 4 % ;HSCPs.CO —HSCPs 41 Chaol ACE I
Shannon #8849 8 2% - JI (P<0.05), 5 CO-Pb 41
#H 1L ,CO—HSCPs % Chaol ,ACE F1 Shannon 5 %X
¥R EXES,

Shannon 5
Shannon index

CO-Pb  HSCPs CO-HSCPs
215
Group
(b)

& 7 Chaol.ACE {5#{ X% Shannon #5§#{

CO-Pb
215
Group
(c)

HSCPs CO-HSCPs

Fig.7 Chaol index, ACE index and Shannon index
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Fig.8 Determination results of gut microbiota

at the phylum level
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Fig.9 Determination results of gut microbiota at the genus level
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Fig.10 Principal component analysis of differential

metabolites in serum of mice
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Alleviating Effects of Sparassis latifolia Polysaccharides on Intestinal Barrier Damage
in Lead-exposed Mice
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Cheng Yanfen®*, Cao Jinling”*, Feng Cuiping”
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Abstract Objective: The study aimed to investigate the alleviating effect and mechanism of Sparassis latifolia polysac-
charides (HSCPs) on intestinal barrier damage in lead—exposed mice under cohousing conditions. Methods: Sixty Kun-
ming mice were randomly divided into blank control group (NC), Pb group (Pb), HSCPs group, co-housing group be-
tween Pb group and HSCPs group (CO Pb+CO HSCPs). After 8 weeks of feeding, the concentrations of red blood cells
and hemoglobin were measured by an automatic blood cell analyzer. ICP-MS was used to determine the Pb content in
the blood, small intestine, and feces of mice. The content of lipopolysaccharides in serum, and levels of small intestine
lysozyme, PB-defensin and slgA were detected by ELISA kit. HE staining and AP-PAS was used to observe the mi-
crostructure and the number of goblet cells in the small intestine. qPCR was used to measure the mRNA expression lev-
els of Z0-1, Z0-2, Occludin, Claudin-1, Lyz, and Ang4 in the small intestine; intestinal flora was analyzed by 16S
rRNA amplicon sequencing. Endogenous metabolites in serum were explored by metabolomics analysis. Results: Compared
with the NC group, the Pb group showed a significant increase in levels of blood Pb, small intestine Ph, fecal Pb and
serum lipopolysaccharide, and relative abundance of Desulfovibrio (P < 0.05). The number of red blood cells, hemoglobin
concentration, levels of lysozyme, B—defensin and slgA, mRNA levels of Z0O-1, Z0-2, Occludin, Claudin-1, Lyz and
Ang4, and the relative abundance of Lachnospiraceae_NK4A136_group, Alloprevotella and Faecalibaculum significantly
decreased (P <0.05). The villi of the small intestine became shorter, broken and partly falling, the space between villi
increased, and the goblet cells decreased significantly. Compared with the Pb group, the levels of blood Pb, small in-
testinal Pb, and the relative abundance of Desulfovibrio significantly decreased (P < 0.05), while the numbers of red
blood cells, hemoglobin concentration and the relative abundance of Faecalibaculum increased significantly in the CO-Pb
group (P<0.05). In addition, the levels of lysozyme, B-defensin and sIgA, and mRNA expression levels of ZO-1, ZO-
2, Occludin, Claudin—1, Lyz, and Ang4 were not significantly affected. The villi of the small intestine were short and
broken, goblet cell were less. The contents of serum lipopolysaccharides, blood Pb, and small intestinal lead, and the

relative abundance of Desulfovibrio in the HSCPs and CO-HSCPs groups significantly decreased (P < 0.05), while
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hemoglobin concentration, fecal Pb content, levels of lysozyme, B-defensin, and slgA content, the expression levels of
Z20-1, 7Z0-2, Occludin, Claudin—1, Lyz, and Ang4, and the relative abundance of Alloprevotella increased significantly
(P<0.05). There were 14 different metabolites in the co—housing mice involved in seven metabolic pathways including
glycerol phospholipid pathway, arachidonic acid pathway and linoleic acid pathway. Conclusion: Co-housing could im-
prove the damage of intestinal barrier in Pb—induced mice by transfecting the intestinal flora in the CO-HSCPs mice to
the CO-Pb mice, thus increasing the relative abundance of beneficial bacteria in the CO-Pb group and affecting seven
metabolic pathways, including glycerol phospholipid pathway, arachidonic acid pathway, linoleic acid pathway, and so
on.
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