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o) ERIEAFILER, ZRFALITFEL(P>0.05), HAFRALE, BRI A W 4 K KA 4RI B 545 7
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Abstract: Objective To explore the effects of Golden bifid on the intestinal mucosal barrier of rats with
chronic kidney disease and the mechanism. Methods Thirty rats were randomly divided into normal control group
(NOR), model group (CKD), and golden bifid group (JSQ). Besides NOR group, the other rats were treated with
doxorubicin and adenine to establish chronic kidney disease model. The rats in JSQ group were received respectively
golden bifid preparations for four weeks. The determination of 24-hours urinary protein level, serum creatinine,
blood urea nitrogen, endotoxin, D-lactic acid, IL-6, IL-1B, and TNF-a were measured. Kidney and colon tissues were
harvested for HE. Ultrastructure of colon tissue was observed transmission electron microscopy. The expression and
location of TJ protein Occludin in the epithelium were investigated by immunofluorescence microscopy. The
expression of TLR4/MyD88/NF-«B signaling pathway protein were measured by western blot. The expression of
TLR4, MyD88, NF- kB P65 mRNA were measured by qRT-PCR. Results The serum creatinine, blood urea
nitrogen, 24-hours urinary protein level, pathological scoring of renal injury, renal interstitial fibrosis relative area
ratio in CKD and JSQ group were significantly higher than Nor group (P < 0.05). But there is no obvious difference
between CKD and JSQ group. Compared with the NOR group, the CKD group had severe pathological damage of
intestinal mucosa, significant damage of colonic ultrastructure, and significantly decreased expression of Occludin
protein, but the JSQ group recovered partly. Compared with NOR group, The concentration of D-lactic acid,
endotoxin, IL-6, IL-1B, TNF-a in CKD group were all significantly higher (P < 0.05), but the JSQ group recovered
partly. Compared with NOR group, the protein and mRNA expressions of TLR4, MyD88, and NF-«B P65 in the
colon of the CKD group were significantly increased, but the JSQ group was decreased partly. Conclusion Gold
bifid has no obvious protective effect on the kidney with severe pathological damage. Gold bifid may improve the

structure and function of intestinal mucosal barrier caused by chronic kidney disease and reduce systemic

inflammation by inhibiting the activation of TLR4/MyD88/NF-«xB pathway.

Keywords: chronic kidney disease; golden bifid; intestinal mucosal barrier; TLR4/MyD88/NF-«B signaling
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18 1 5 JIF 955 (chronic kidney disease, CKD) & i
NGB 2, BN 8 328 AROCTE Y 2 Bk (g
R 2 — o 2019 41— T AT 9 o7 ) A R B 42
2R CKD B2 13.4% , Ho 1 490.2 ~ 7083 1 A K
Ji& R 28 K W 'E 9% (end—stage renal disease, ESRD)™,
RERIE Z CKD 1k Ji& 136 7 J 2% 308 D e 18 3 i
o2 PF i B R B E . T4k, CKD BT 8
TH 25 ¥ K Ty B R i i A e R B B . B
CKD F 2k Ji% , 55 25 i 285 15 5 e 128 T B0 IO, o 1 T
FEAC IR, S BCEURE M"Y S MA R R T 0
TR PR EEE B R S5 WSO MLV, I B 42 B 58 0E S
KB Dy ae Ak, DT 180 — B 1) ) S 1 1 2R
RRAE AT R B, 1Mk 4 A TR 7T R AR CKD A8 2 1L T 2
R T ARV AEFEPA K 71 A, PR AR
AREDIREY . (HALA BT A BB il ) 45 2E TR A RE
ek AR i UL TR R 3R AR, xS O I W U096 T Ak
R CKD A5 B 18 4545 , {5 A5 1 AL ) AN B
. Toll FE3Z & 4 (Toll-like receptor 4, TLR4 ) /BEFESY
fE A - 88 (myeloid differentiation factor 88, MyD88) /4%
[A ¥ kB (nuclear factor kappa—B, NF—«kB )i i) 2 £
SRR SAE SN, H 5 SAEVE I e W b 2

A 5 0 R S e DDA SC H H I T
WFFEIE B HR 5 5 CKD 80U 25 16 5t it 005 4 ¢
A PR X 5 A5 BRA TT CKD I7 850 TA U i oA
Gt — o AHESEALIE i Bh W) S B AR A AR T 4 UL
X CKD K BB UE | i i 45 # A 2 B 0 52 i, BT 5T
CKD FIF 80 B B 481 405 J2: 75 55 TLR4/MyD88/NF-« B {5
5 3E A A O 2P PR 5 AR R T A R
23 I AR T R MR I Y B DR R 8 R AE I

1 #MEERZE

IR EEIRX T S

SPF 2% felt B M v KRR 30 2, 1R 250 ~ 300 ¢,
FH VY R B2 R R 2 3l S 5 b B AL [ S 6 Bl AR
VFATES . SCXK(JI])2018-17, SE36:sh ¥ di 4 7]
S . SYXK(JI])2018-065], bl 75 & (#1136 1E 24
v B AR A A, 2y HE S H20041318 , HEAS -
5 mL: 10 mg) , i B 0% ( 3& [# Sigma A A, 5% %5 .
V00471, Bk : 25 g/)ffi) , 4 WLISE OBUEE KT B L R i Al
LT B L IVEE BR B RIS R ) (SR A 2
M B A RS W] [ 245 E S 2 S19980004, 0.5 of )
FI 48 A 2 -6 (IL-6) . (41 fd A R 1B (IL-1B) . fir
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R R AL T F — o (TNF- o) 38 7 &5 Y 0 [ 9% [F Abcam
AF, D-FLRRIRAN & [ b EOR A R
oA, WEEREN &N A ETm &R Ew A
FRZSH], S RNA B2 B0 & 1 b nt KRB 2B
A BRA w] S5Ot i 5% 4 W 5% S (qRT-
PCR) X5 &1 3 H A< TaKaRa 2 7, Occludin 3¢ {4
1 [ 22 [ ProSci 23 @, GAPDH 414114 [ 22 [ Sigma
N H], NF-kB P65 K p-NF-«B P65 B {& Il [ 5 [
Cell Signaling Technology 2 7] , TLR4 K MyD88 i {4
W [ % [ Abcam 24\ o 5 ¥ R B O L (1 E
Eppendorf 28 7] ) , {8 # AH 22 W 5% ( H 4% Nikon 2
")), A AL 7 M A% (35 B Beckman 23 /), #0063
AW (EELE R AR, WO EAR AL (3L E
Bio—Rad /A 7)) , %¢ Y6 %€ it PCRAX (i % [R A A )
75 5P LA I f08% ( H A Hitachi A F]) .

1.2 Fik

12,1 AH CKD K AAEA LS mLIJGH A B K
VA7 10 mg B85 K 80 mL JC B A B R K i 2 o i
M I TG R R A2 S i R 24 VA 4 UL B T S R
A, LA 25 mL G i A B AR KU R S ¢ 250, T AR
0.2 g/mL iR B , 4 CHEGCIRAF . 30 HAgHE SD KB
T P MESR 1SR S BEAL 3 X B B 4 K 42
P, B2 10 Hoo 57 1 RBE Y 2H 1 4 00 20 K R —
U R i Bk 1 O BT B R 4 mg/ke, JE O 2 IR IS0
200 mg/(kg-d) ¥ 2 J& , FERE HHIIRIER 200 mg/(kgd)
HEWE 28 . BRI LN R, 2 IRCEN B S O vk
PN S KB R BB TE 46T 23U A
KA DU TR B 1 mI/ (100 g+ d) HEH 4 ], [al s LA
SRR TR A R K HE B X R 2 RS AL A

122 MEEMK R A4 ST A W 2%
S H R BB A R/ ME B AT R SRR
ARBL, RFJHFRE

123 Hnsmk RG24 hkEES  KHKEIK
BT U AE 24 h R TE, et AR
11| IO s =iVl £ | B it ) V= S Sy N o G R P VY
RGN 24 h IREH .

124 #AMBAXRLFOIE GFER.AEL.
D—$LER \TNF—a IL—-1B.IL—6 K-F  £4H K BIE &
TE S 2% B Z AN VE T 1 m/kg DEATIRRIE, 4THE
SIIKRIM, 3 000 v/min #5.0> 15 min J5 B FIEW, #F
37 BIVRS D 1L 7 6 LISE SR 2R BUKF, #843-20 C
KA IRAE S o R AR N 8 ROKF, B

1 B0 8 W B3R 5 (ELISA) 9 %2 D-FL R . TNF-a .
IL-1B . IL-67KF, ™ H& Hie B0 & v ] A A .

1.2.5 M EZ KRB NER B8 40 L0 IR P4 AL
JERIR S BT A FEAS 2H R B U IEZHEZY, VIR em
2 AT I /INBR TS A 109% H R U b R E B
ZEMH R 6 em, ABELKZERZ WS, BT 1 em
e A7 W /INBR S AR 43 31 BIVBCA 10% vk I 5
52, AP 2.5% J& s [ 2 WP T E IS kA
RV ETIE S R A . e
J7 5 BN 2 K S I 2 A3, AR BRI
oK BT RS A A S U LIS ST 5 pm
JEJE HEAT HE Y {0 2 B SCRR[10] 09 J7 36 X 5 1] Joit
PO (R VA RU RS /N B9k L R] B 2R 44k L T
Jo R AN M IR ) BE BE PE 4, PEA AR : 0 43, Too B
P51 00 R EERR B2 00, P EE SR B 5 3 47,
A o [ R I 2H 2 Masson B 5, T:
EEIOR P s AR R 8 AN HLEF L DL IPP A3 BT Kk
A S5 B PE DI BT o )BT %) A G T AR . e RS
HR (11X 45 i 266 B s B3 45 VF 43, PR3 At 0 47,
EH RS R 157, RS E Tl b T
] Bt 364 5, PR B A A S s 245, BB RN b L
e, 5 T R — 20k, 5 A
FIE s 340, BB REBIMR, K f a [E A R
BB T B Y% s 45, BB RS A A 2 &
i NI UV 22| N R Sl R D2 ) 0059 I A
541, [ A BEMIR RN 56 8 i stz I i 08
KR 7 4 wm B, B8 5 A SO b i
PR R (pH=6.0) , HRBR AR E RIS UL PBS
Ve, W B 30 min J5 A A Occludin — $t
4 CHMUTWELR, LLPBS WG INZEEFricny
—H, FIRTEE 60 min, PR YE LI A DAPI
P 10 min, PBS VR B, BOGHER A B
TSR B % 3 Oceludin Kk .

1.2.6  Western blotting % M| & TLR 4, MyD88, NF—
kB P65.p—NF—kB P65 % & ik K KB4 A .
LI W B BRI B3R IR BT A L B
A%, eG4 °C . 12 000 r/min 5.0 10 min,
W g s, I BCA B &l e A ik B . LA 8%
SDS-PAGE BEE LUK 0 BB AW, B iR E
PVDF i |, P4 PVDF B T 5% B 4= Whiss W vh
BH 1 hFEER, 4 CT 5 —HBEFE LR, TBSTE
WERSZPAEZRTME L h, HREERE L ECL
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RICWAAT B o FH Gel—Pro B A4 43t 4575 1 JK
{H , GAPDH N 2, {155 TLR4 . MyD88 . NF-kB P65 .
p-NF-kB P65 & [IAH X} F ikt .

1.2.7  gRT-PCR M| & % B 41 42 TLR4, MyDS8,
NF-kB P65 mRNA F ik B K R 45 H L LA H
HUBIF B Ji5 >R ] TRIzol 72 42 B RNA , FH 5851430
B 3 & AR AR 0D260 ., 0D280 i FF R 4l 0D260/
OD280 Lt fE Al ill] RNA Jit it , L1l 1.8 ~ 2.0 £ & 5
B ok o DL G SR aa 0] 20K RNA 386 5% 552 ¢DNA
J 44 237 °C 15 min .98 °C 5 min, L SYBR Green
BT Y B Y 45 0F 2 95 CFAEE 10 min, 95 C
AFPE 30 5,60 CiR k30 s, 3 40 MG . LA B-actin
Jp N, ] 27449 3 414 TLR4 . MyD88 . NF— kB P65
mRNA X} F ikt PCRAIYFHI WL 1.

1.3 #FitEHE

B o A1 R JH SPSS 22.0 it 4k 4k, R OR
IR = bR 22 (x £ 5) Kon, HRBSHI A R 7 22493
Br sl i 52 W B O7 22 0 i, i — 2D I TR
K LSD-t K556 . P<0.05 HERH S i25¢E X,

2 &R
2.1 BAHEXBRHEAREERRE
XFIRAR BB, B BINEE, W3l RE,

PREEIE S, RMERSOE . AR R B
SRS, BT, RAEAE, IRE A
S ) O 4y 5 384 22 B 5 02 e b, e R R
BIETS . XU R, RE . R ROR A
BRIy, W IRTS , (HA PRI S O

®1 51455 XA BRI | 4 XL A R B T RS Y
- TP KB/ RE R, RAHEE NS0 2200, 4551,
bp DA [ B} [] o5 B 44 516 22 5% (F =2.365, P =0.081) ;
) UL | 4 UL 4 K A% o ] A 1 T 249 406 F i B
_— 1E : 5'-ATGGCATGGCTTACACCACC-3' 54 I s = Eﬂ%j L0 P S S A TR
3 I =5 Bl A
JZ 1] : 5'~ACACCTCTGTTTTAACCGGA-3' 4L(P<0.05), HBEIRIAL G0 K B v i) 3 1
I iEfi]: 5-TTCGACGCCTTCATCTGCTA=3' - KELE, 2R LHEITFEX(P>0.05); Q%4
Y JZ I : 5'-CATGCGACGACACCTTTTCT-3' I HE A E 2 % (F =5.527, P =0.000) .
NF-«kB 1F[il: 5'~AGGCTTCTGGGCCTTATGTG-3" ” e
P65 R J: 5'-CATAAGGACCGCTCTCTTCG-3'
R2 BAAREBHEMNIEERE (n=10,g, x+5)
205 T H A TEE 1R HEE 2 HEE 3 =
Xt HR 2 339.92 +9.28 352.72 +16.32 368.02 + 17.56 392.37 + 16.68 414.37 +19.08
RERIZH 298.88 +15.57" 283.24 +15.43" 270.47 £ 17.14 254.17 £ 17.92° 235.83 + 13.94°
S AU 303.46 + 15.90 292.40 + 14.96" 280.90 = 18.77" 268.62 = 15.46' 259.21 = 15.85"

. SR R, P<0.05.

22 BHAKXKRWABE.RERK24 hREHLER
NP RAL | REARUL | 4 XU AR RAY ILEF . R
RALK 24 W REA W, &, Z5RH5101
FREN(P<0.05), #E—0MME, BRIA ., 4
MUEZZH K E A WL . PR 2 A S 24 h JRAE 0 B4
¥ T (P <0.05) 5 BIBIL 5 4 WU 2 K A LI
JRER S 24 hIRE AR, ZR g E (P>
0.05). W3,
2.3 BAHAKXKRBEALANRETL
B KRB ML HE Y R B gs R o, XF

®3 BHKXRMMEREZER24 hRERER

(n=10, x+s)

1 HLIEF/ PRER 24 /NI PREE I/

mol/L mmol/L (mg/24 h)
oyt 53.39 +9.47 5.44+1.41 497+ 1.41
ik 17408+ 16.50°  2525+5.81" 91.56 +8.15'
SR 16447 £1512°  22.64+3.90° 86.41 737"
FAH 225.151 70.507 576.618
Py 0.000 0.000 0.000

Tt XA AR, P<0.05,
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WAL R AR Qe 2], B/hER . B/NE L FEE
[t S A5 R R A WU o TR 2 % < XU 2 B o AR
WO ERBCE D, FEEEEL, FNVEY R
W, RN AR TR L IRAE, O PN AT UL URE 25
A PCRL, TRE R R ES . A RSO AR
TR, EATURCAS R R R AR, R T FR AT 4
oo XPRRAL . BEAULE | XUECZH R B B4 TR] A

=

-

R £

B VE 4343 5k (0.64 +£0.27) L (7.97 +1.33) . (8.15 +
0.95)4r, 3ALLE, LM, ERAGHI¥E
X (P<0.05); #E—LWmitbis, BRI 40U
4R BURY B RS R0 A A BRAL TR (P <
0.05) , F5 K120 5 4 UL 26 5 ) o 432405 0F 43 He 3¢
ZRIGiFE XL (P>0.05). WE 1,

Ko S

AR A

Xof I 4
E1 RAARSHALAHELERETIS (x200)

£ 2H K BRI 2H 21 Masson e £45 P4 R BK
X REAL B USRI . HESI RS, B NER K/
BHEMIER , B/NER RN . /)N T I IR R ik s X
AL/ A AOR R IR . BRI | & XUE /)
BY kW, RN AR SRE, B A] L
Kt 9 E 200 M T2 0 S i A e I gt B NV R IE
PR YR UG AW 0 o WP RRAH . BERNZE | 4 XU

20K BB ) S5 41 Ak AR AR TR 430 R (3.81 + 1.10) |
(62.74+6.75) . (6443 +7.52), 34ILE:, &I %40
Mr, ZRA%IT%E X (P<0.05); 3t —5 W
B, RERULE 4 BUBEZH K B  IR) BT 2F 4E Ak AR X
T AR A 0 R A 8 (P <0.05) , #5720 55 4 XU 20
B 1) A A AL R, 2R LSRR X
(P>0.05), WK 2,

X R4

24 BAHRAKREMFIRFEEMESIEETN

2 4K B2 i 6 R T 4 A AR Ak, B ST LR
SR mon, AR R WK B HES B S L TR A
MR, S e KM R I O T D A A
SEMFE G, AT, o ER B S AR
W), S0 % SOM LS R R 5 A X 2 45 T
R B3 2, BN, HEP 85, R &%
KRS R AL A BT A2 . DL 3.

KRR S5  HE Qe i 25 S oR, IE R4
S FNESL H ek, My EHEA R ST AR

LRI 2
E2 LKAARBIFEHALSMassonftEBFETS (x200)

4 2R

S E RS, ERRVE . BB R, S
L, WDIRGAS TS5 4 BB 445 1 B I 9 %
FE R FEXG N, RDIR % % 2R PEVR A . % B | A
RUZH | 4 WLIEE 4 K B4 P 86 B 401 405 7 43 4 il
H(0.53+0.12) . (320+0.48) . (2.16+0.34) %3, 34
Wi, @Ir2z2ntr, ZRA%E X (P<0.05),
LI LR, REAUZE | 4 XU 21 1 45 1 2 B
9 B 45 V7 3 BT BRZH T (P <0.05) , 42 AL 2
45 1 8 R 340405 37 43 B AU 4 IR (P <0.05) &
LI 4,
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i B2 R R E
= R P PR
3 BAXREMFMELRBMEN (EIHEE x4000)

F 90 25 G WU 21
E4 LBAXRERFEYIE  (HEYE x200)

F MR RS R Bon, X IR 5517 % Zh I Oceludin 25 H R B Bk, A ELE; 4
2 T K s A mT DL R K 9% % 2 R Occludin 58 XUE; 2 Occludin 25 H W35 W %2, HiEZe PR A B W
i, BANLENEARBES B, B WA . LS.

&

20 pm

it Hi 21 R AR 2] 4 XU 2
| TR e i
E5 &AKXREFRIEOccludinBAMFIE  (FIETEE x 400)

2.5 &HEAKXRLE TLR4/MyD88/NF-«B & H M3t AHRAL R4l Suusd

RIZEILE p-NE-cB P65 G—_— - ‘ 65 kD
X REAL BRI A | BB 41K LSS B TLR4 T

MyD88 . NF—kB P65 . p-NF—kB P65 25 [ AH Xf 3¢ ik Ht MyDES ‘ -

NESEY AL R (P <0.05)
o, TR, % SATLE I X (P <0.05) - - e .
HE— 25 TS WL R 4 RUBEAL K B4 TLR4 —

GAPDH 36 kD
MyD88 . NF-kB P65 . p-NF-«B P65 25 {4 A1 X%f & ik & -- -

. El6 &EARLFTLR4.MyD88 . NF-kB P65,
LNt R ZH 3 T (P <0.05) , 4 AW 2 R 45
BT AT (P <0.05), 4 W20 K R 45 o NF_«B P65 B E ik
TLR4 . MyD88 . NF-kB P65 . p-NF-«B P65 & [ A Xt
PR R LA AR (P <0.05) . WIEl 6 FI 4,
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*4 &HHKRLEHTLR4A.MyD88 . NF-«B P65,p-NF-
kB P65 EAEMRIZELLE (n=10, x£5)

NF-kB P65 p-NF-«kB P65

215 TLR4#EH  MyD88#EH

HEI I
XHEZL 0.17+0.06 0.11+£0.04 032+0.08 0.19+0.05
gl 0.92+021%Y 0.75+0.15Y 0.83+0.20Y 0.67+0.167

S 0.44 +0.09%2 0.47 +0.117? 0.68 = 0.15% 0.46 +0.1472

FAE 76.702 89.218 30.540 39.527
P 0.000 0.000 0.000 0.000
s D53 LE, P<0.05; @ 5HHIZH LEL, P<0.05,

2.6 /A KRZF TLR4/MyD88/NF-«B mRNA
Xt RIZELRE

X HE 2 R 4 | 4 XU A K B 45 i TLR4 .
MyD88 . NF-«kB P65 mRNA #X} & ik it thir, 472
T, ERAGI¥E L (P<0.05); #t—L P
P, REAUZ] . 4 XU K 45 TLR4 . MyDSS |
NF-kB P65 mRNA AH X} 2 ik 5 B X0 FEZH 3 T8 (P <
0.05) , 4 A 2H K R 45 i TLR4 . MyD88 . NF-kB P65
mRNA A Xf % 35 & B A 24 B Ik (P <0.05) .
s,

®5 HAKRLEH TLR4.MyD88 . NF-«xB P65 mRNA
WREELEE (n=10, x£5)

415 TLR4 mRNA  MyD88 mRNA  NF-«B P65 mRNA
Xof HEZH 1.48 £0.43 1.42 +£0.39 1.79 +0.52
AL 485+ 1.167 3.77+0.95" 539+ 1.247
SR 3.02+090%  275+0.75"? 4.00+1.117%
F{ 36.711 25.826 32.567
P 0.000 0.000 0.000

F : OS5 HEA A, P<0.05; QS5 A, P<0.05.

27 FBHEKRD-IABR.NEFHAKFLE

XHRZH | B H | 4 007 2H K BRI D-FLIR |
WEERAKTILE, @00, ERAFIT¥E
M (P<0.05). #E—LPmi e, AL, 40
AR R LE D-FLER . N #E R KPR B2 T
(P<0.05), &MU REImE D-7AL/ . WERK
A2 [ A (P <0.05) . WL 6.
2.8 FBAHAKXKRMBFREREFKFLLE

XFREAL . BERUA | 4 XL A R BRI T 4 E R
FIL-6, IL-1B. TNF-o /K Hods, 207 208,

®6 HHKRD-FEKFILE

(n=10, mmol/L, x £ s)

215 D-3LiR MR
oyt 0.328 +0.025 0.015 + 0.003
[T ilE) 0.927 + 0.0437 0.054 + 0.006”
S RUEEH 0.819 +0.048"% 0.044 +0.007"%
FAE 650.992 118.197
P1H 0.000 0.000

1 O5XRAH AL, P<0.05; @ 5HHI2H L4, P <0.05.,

Z BB G L (P<0.05); #— WM,
BEORIZ | 4 RUBE 4L 1L 75 TL-6. TL-1B . TNF-o 7K
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