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R RIRT, 2 AUH) 7T 4k 5 38 iE #74) TLR4/p3SMAPK i 2, #t Mo i 42 X 92 R A % .
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Study on the Effects of Prophylactic Administration of Ramulus mori Polysaccharides on Inflammatory
Responses of Renal Ischemia Reperfusion Injury Model Mice and Its Mechanism

HUANG Qian', LIN Peihuang', ZHENG Dandan', HUANG Qiuhong', WANG Meiai', CHEN Huiqin', SHI Zilu’
(1.Teaching and Research Section of Physiology, Basic Medicine Department, Quanzhou Medical College,
Fujian Quanzhou 362100, China;Z2.Dept. of Nephrology, Quanzhou First Hospital of Fujian Medical University,
Fujian Quanzhou 362000, China)

ABSTRACT OBJECTIVE: To study on the effects of prophylactic administration of Ramulus mori polysaccharides (RMP) on
inflammatory response of renal ischemia reperfusion injury (RIRI) model mice and to explore its possible mechanism. METHODS :
Totally 60 C57BL/6 mice were randomly divided to sham operation group, model group, atorvastatin group (positive control, 15
mg/kg) , RMP low-dose, medium-dose and high-dose groups (300, 600, 1 200 mg/kg). Except for sham operation group, RIRI
model was induced in other 5 groups. 24 h before surgery, they were given relevant medicine intragastrically, once a day, for
consecutive one week. 24 h after reperfusion, the mice were sacrificed. The serum levels of Scr and BUN were detected. The
morphological changes of renal tissue were observed under optical microscope. The serum levels of IL-1, IL-6, IL-10 and TNF-a
were determined by ELISA. Western blot assay was used to determine the protein expressions of Toll-like receptor 4 (TLR4), p38
mitogen-activation protein kinase (p38MAPK) and p-p38MAPK. RESULTS: Compared with sham operation group, the serum
levels of Scr and BUN were significantly elevated in model group (P<<0.01). RIRI led to typical inflammatory response of renal
tissue, widespread renal tubular epithelial cell degeneration and necrosis, and inflammatory cells infiltration. Serum levels of IL-1f,
IL-6, 1L-10 and TNF-a were increased significantly (P<<0.01). The protein expressions of TLR4, p38MAPK and p-p38MAPK
were increased significantly in renal cortex (P<C0.01). Compared with model group, serum levels of Scr and BUN were decreased
significantly in administration groups (P<<0.05 or P<<0.01). The pathological damage of renal tissue was improved in varying
degrees, especially in the RMP medium-dose and high-dose groups. Serum levels of IL-1f and IL-6 were decreased significantly in
administration groups (P<<0.05 or P<<0.01). Serum levels of IL-10 were further increased in atorvastatin group and RMP high-dose
group (P<<0.01), and serum level of TNF-o was decreased significantly in atorvastatin group and RMP medium-dose and
high-dose groups (P<<0.05 or P<<0.01). The protein expressions of TLR4 and p-p38MAPK in renal cortex were decreased
significantly in administration groups (P<<0.05 or P<<0.01). CONCLUSIONS: RMP prophylactic administration can improve RIRI
of mice, the mechanism of which may be associated with relieving the inflammatory response through inhibition of TLR4/
p38MAPK signaling pathway.

KEYWORDS  Ramulus mori polysaccharides; Renal ischemia reperfusion injury; Toll-like receptor 4; p38 mitogen-activation
protein kinase; IL-6; IL-10; Mice
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YR 5.0 ML (5 [ Eppendorf /23 ] ) ; MU4200DUVF # 4l
AKALCF R B S A BRA F] ) o
1.2 RS

FHRCR TR 2F AR GOMAL X R T P, iR
FLAth B 2 e 5k 28 P 55 0 S SRR S 1 T
R BT FE AR A 7T R (R % 0 3 ) 25 A BR 28 vl L i 5
111010K, #A% : 10 mg) ; /N B 140 ffd A 2= 1B (IL-1B) .
TL-10 I S 28 M Bt (ELIS A R A7) 5 (bt 2o A e
RHEA R E) L 415 : E-EL-M0037 \E-EL-M0046 ) ; IL-6 ,
IR IR BE IR T TNF-a) ELISA A5 57] &5 (i rp
T A E YR A BRA F) L L5 : EK0411 . YM-U6120) ;
SIEYEST TLR4 Z FCREHUA (Fit'5: ab13556) (Gl PEHT
p38MAPK HL o FEHTIA (HE45 : ab170099) Al PR IR
1k p38MAPK (p-p38MAPK ) £ 7 B Hi 1A (FiL5- : ab4822)
RN S R IEHATA-NLE) 11 (B-actin) £ se FEHLIAR (L5
ab8227) ¥ 1 [ % [ Abcam 2 7 ; B AR 1 4 Ak ¥y il
(HRP) FRIC I — P (5 : A0208) |+ e HE At FR 4 - R
PSRRIz B8 I v UK (SDS-PAGE ) 2R 11 FREZE it (4145
PO015) I [ i3 = KAV ARG A .
1.3

60 HAE C57TBL/6 /MR, & ,8~12 JEl#% , SPF 4% , 14
it 21~25 g, i IS e SEI S A FR A Rl
FHEATIE S : SYXK (97)2017-0005], ] LAy i 5k 7]
BE, HEYOK, 5 H/ZZ, W3R T AN T REE DGR (12
W12 h) JRBETE 22 CHEAT JRIEAE 50 % e A I FAEE .
2 FHik
2.1 RMP HIRENSHEH

FERVI G T 45 CHUE T iR . B
FOAL 50 g, #i— 72 FL I A A ik 500 mL, 90 “C/K
HlEl g 1 b, g JEE L TR, 80 % L ¥ 500 mL,
100 CoKAH EIFRAR I 2 0, BRIk 1 h, g . ik 45
FJ5 , I A RZE K 500 mL, # 75 (45i % . 80 kHz, K .
220 W) b BE 40 min, 100 °C /K ¥ 7 B FRHL 2 1k, Bk
1.5 h, 38, & IF W, 28 40 000 r/min 250> 10 min, W4k
IEW, B TR AR 200 mL, A —E KT 2
fist (i 2 EE AR TR BN 80% , S0 PRSI L 4 CtrE it
A8 SR DTEY) , B SEH 20 . B 2 pE T
ZRIBK PR, Sevage Tk Z IR A MU bR 22 & E i, it sl
HRAKIELLIENT 48 h, FEATRZE KIS LLENT 24 h, TEEHT
WA —E ROl O LARFU BN 80% , 72
SPFESIIG 4 CHEE IR, IR, 45 CILzs TR, g
Sk i RMP, 28 58 SR 38 I o A i o (9 RMP 4 B2 38
86.3% .
2.2 RIRIEEAIHI&Z

RIRT AR 7R (18 5L AR ] £ 3 Gn 1 10 i s v 4 2%
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AL/ N A T TP IE 5 53 5 WU 5 JUEE V8 , AN A
2.3 BS54

560 H/NEUE W PRI SE LR E BEHL A 6 41, B
FARYL AR BFTFLARARTT AL (PH XY B, 15 mg/kg)""
FITRMP I . | 55575 (300,600, 1 200 mg/kg) ™, £ 4H
10 Ko 4225 4/ INLCT AR 1R 43K ] — B[R] 5 4351
THE B AL 259 AT AR A A L /) RUE A5 A PR
Ko RG2S hG, F52.2" 00 F itk r £ AR
24 ISR
2.4.1 I35 1 Ser A1 BUN ZKSF-f 4G 6k ifil 45 min 7
W 24 W, A AT FUIN B (DR R A3 o v AR A 3
A 2~3 HUNRGERE R M, Wi 2B el ik 7 H/ R 75K
35 ), RIS N R i KERLIM, 2= J 0 B 1 h, R IR SR
[ 5 A 3 000 r/min 5.0 10 min, WA M3 . BGH L3
K F 4 A A AR ASUR I 1L 3 H Ser AT BUN ZKF-.
2.4.2 ENDRIEALAANEE USRI
ALBET TR RIS B 421, 4% 22 R RS [ 1, o A 0
AL P) (3 pm) A7 AR AR - AL (HE ) e 8, S65E T WL
LB R ZUR 25 AR A
2.4.3  IMEH IL-18 . IL-6 . IL-10 F1 TNF-o/K FAG - B
“2.A417 TR AR NG L $i B ELISA B0 &5 1 20 3%
0 137 P IL-1B \IL-6 ,IL-10 1l TNF-o/K -
2.4.4 B FZJFiH TLR4  p38MAPK . p-p38MAPK £ F £
BOKER AR e HUNRE AR % 5 A
RMP 3 751 2 4/ BRURZ 5 (L4 ) B3, S B iE A 21 85 4
— AR TR 6 HUIN R T SE I UM [R) A R
JoT, VK S S AR A 4 4 A 1 B 8] (20 mg/200
L) T4 A 2R 1 R, ARSI 2 500 ARG E4 CTF
L 14 000 r/min 5.0 5 min, B 3. B30 pL B R
FHZwEmk R (BCA) I A TR A . U AR A (30
ng)#E4T SDS-PAGE HLUK 3 5, R 5 L 260 mA fH it L. 5%
B RN ERS (PVDF i) b S RES S, 5 T% 5%
JBRE WA B Th = IR 3 AT 1 b, 435I A TLR4 4K
(1:1000) ,p38MAPK Ht#4:(1:3 000) .p-p38MAPK Hi A
(1:1000)FINZ:p-actinFiiK (1:3 000),4 CHEARLK
U H BERSS S A HRP AR 9 e, 2 IR B2 R 7 1.5 h,
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FI AR kKo
2.5 GZitFEHE

KM SPSS 17.0 Geit# 8 ik A 5eit ot . Eia A
x+ s RN, Z A HOBCR FH B IR 22 07 2200 #r L 2H 8] P
AR /50 . P<0.05 NZERAH LI,
3 R
3.1 RMP FiBfi 1444 25 3¢ RIRI £ 8/ B ifn 7% e Ser 70
BUN 7K F#I50

ST ARG S, AR /N UL Ser FTBUN /K
SR R (P<<0.01) , $27% RIRIGE AT 5 S EHIZH L
B, BT FE AR A 7T 25 F1T RMP 45 57 2% 2 /)y BRI Y Ser Fl
BUN /K F- ¥4 B (5 B A% (P<<0.05 B P<<0.01) , % B RMP
U 25 25 ARSI R /N B RIRDAEAR o 4541/ Bt 785
Ser FIBUN ZK-F-IE S5 R LR 1,
F1 KAMNRMBFSH Ser BUNKEMELR (x+5,

n="7)

Tab 1 Serum levels of Scr and BUN of mice in each

group(x+ts,n="7)

] il mg/kg Ser, pmol/L BUN, mmol/L
BFA4 20354254 6.59+0.64

i 175.61£2038™" 35274369
PE AT 15 80421928 19.54£2417
RMP{IGH 4L 300 124574 1426° 29.55+3.00°

RMP 4L 600 10648+ 11.59 2482877
RMP &4 1200 83.76£9.44” 19.87+2427

T S EF AL, P<0.01; SHRIMA L, 'P<0.05,"P<
0.01

Note: vs. sham operation group, “*P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

3.2 RMP F B 25 25 X3 RIRT A B /) R 155 Bk s T 4 40
FTRIR M

i F AR/ NV H L5 58 8 /NG B R A LA
GRS, AT /N RV AL NS b R Al R AR
PESRFE W% , B /N I B ok, A R T LA R
() J5 70 0L 5 A AE AR MR . SRR LA, BT R Aty T
2 R RMP 4557 0t 41 /) BB 3408 03 24975 1A [ A
W, RN B /N T R A Ak IRBE BT R R
iE 20 IR AR B U e, b RMP Hp | 751 2 5 s R
2, (H RMP IR = 2 8CR AW X st B A v i o
RMP 5815 14 25 245 RE A Dol RIRTAHY /| U 20 20 H4
1, SR WA L,

3.3 RMP Ff5 142525 XF RIRI A& 2/ R M i35 o IL-1B .
IL-6 . IL-10 1 TNF-a7K & #) 25[

SR TF AR e, ARV ZH /)N BRI R IL-18 . IL-6
IL-10 1 TNF-a7K -2 01 i 7t (P<<0.01) . SR AUZH L
A, BTHE AR AT 40 A1 RMP 4% 5] 28 /)N BRIt 35 H IL-1p R
IL-6 7K F- Bl i F G (P<<0.05 B P<<0.01) , F[FE AR At 7T 4

2GS 2019 4F5 30 45 13 1)

E. RMP #3541 . F. RMP%"%IJ%@
Bl |ANRSHREALAFMNELER(x200)

Fig 1 Observation of renal histopathological of mice
in each group (x200)

FTRMP 5 571 2 21 /)N UL 3 A TL-10 ZKSF ik — 25 7
(P<<0.05) , FIFEARAMLTT LA RMP 1 | g 751 s 41 /) Ut i
A TNF-o 7K - B 82 B AI% (P<<0.05 B P<<0.01) , iX £ ]
RMP Tii [ 1k 45 24 fie 9% 9o % RIRI Ji5 19 48 5iE 461 195, HL LA
RMP i Sl U o W i, 25 R L3R 2

x2 KAMRMFSIL-18.1L-6 . IL-10 F1 TNF-07k F

MELR (x+s5,n="T7,ng/L)
Tab 2 Serum levels of IL-1p, IL-6, IL-10 and TNF-a

of mice in each group(x+s,n=7,ng/L)

4 A mgkg  IL-IB IL-6 IL-10 TNF-a
BFAA 3145002 5267216 1857£056  3865+197
A 9551054 858314157 22621085 8124535
W biT4 15 S21H024% 586543437 3DTSE1BYT 554714077
RMP {41 300 T4 TI4TEA06C 22755085 T857£526
RMP {41 600 601£0397 7068398 23161091 6946478
RMP E R4 1200 563036 6431£355%  30424127F  5712%416%

T ST AL A, " P<0.01; HEIBILA 4, "P<<0.05,P<
0.01

Note: vs. sham operation group, **P<<0.01; vs. model group, "P<<
0.05,"P<<0.01

34 RMP FiBh 4525 3f RIRTE B /NR B E KR HF

TLR4 .p3SMAPK .p-p38MAPK & B &% B 2200
SR F AR s, BRI 4L /N BRUE R 5 R TLR4,

p38MAPK Fl p-p38MAPK & [ 3 ik /K - B 8. T i (P<
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0.01) 5 SAAIL b, BTFEARALT T 2 A RMP 45551 L 4H /)N
BB R 5t H TLR4 A1 p-p38MAPK 25 [ 46 157K Bl i [
R (P<<0.05 8 P<<0.01) , % B RMP X} RIRI /) R HT 48
VE FH W] 6 5 410 1) TLR4/p38MAPK 1% 538 & I0E 4 ¢ .
#-2H/INBLUBF 2 B T TLR4 ., p38MAPK . p-p38MAPK 7 [
FEIRAY IR B LI 2, 02 25 R L3 3

-
TLR4 D e aw o g 95D

P38MAPK 38 kD

- — e ce— oo

p-p38MAPK

b —— kD

RFARAL BIHAL RMPLR RMP H5] RMP sl FifEfkfib
e il el T

e
2 BHANMRZREFEF TLR4 . p3SMAPK . p-p3SMAPK
ERRIERIREKE
Fig 2 Electrophoregram of protein expressions of
TLR4, p3S8MAPK and p-p38MAPK in renal
cortex of mice in each group

*3 KBEANRBEREESTLR4 p3SMAPK .p-p38MAPK
EARKKFNELSER (x+s5,n=6)

Tab 3 Protein expressions of TLR4, p38MAPK and

p-p38MAPK in renal cortex of mice in each

group(x ts,n=06)

45 it ,mg/kg - fﬂ{ﬁl}{{ﬁ -
TLR4/-actin pI8MAPK/f-actin~ p-p38MAPK/f-actin

BFAY 0.18£0.06 0.24+0.05 0.28£0.05
| 0434010 0.59£0.10° 057011
PE T4 15 0274002 0.57£0.09 036£0.07°
RMP{IG 4L 300 035007 0.57£0.09 043£0.09°
RMP ] 41 600 0.29+0,04* 0.58+0.09 034007
RMP F 4L 1200 026001 0.58+0.09 035£007*

T SRTF AR LE, * P<0.01; SHEAIL AL, "P<0.05,"P<
0.01

Note: vs. sham operation group, *“P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

4 itig

ZH 2Bl A R L P A A DX AR Y, A AR
Zx | TR M A5 R L T RE R RS B EAE R
TR R AR, N R R P T A L s R il 2 R
G im g aE T R, B/ INERLZE S E B NE RS, F 3L
PR RS B0 g R E Y, UL, i
PR 7 A S ke A e R e Y OB PR YT . I
I Scr FI BUN ZKVAE — B2 BE b AT e i ' Th e A 4d 3%
TR, 20 HAUES B D RRIR DL e b oAb 538 2 1
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2 RIRT /) BB, W2 RMP 9 957 25 24 %5F /)N B RIRT HY
PRVERT, 45 5% 278 RMP 10 B P 45 245 BE 9% 0 4% RIRT /)N
U DB, BH B REAIR M 7 H Ser & BUN K-, [l
S BR) FIESE T RMP /)N BB 45 #6405 ) ik A
FH o BTG AT X F 57 RIRT HAG AR B9, BF5E R
BT FEARALY T P] B 3 TLRA {55 i A8 & #5 HA AR R 1.
JE BB ECRAP VR RO, e BRI R TR T E g Jis
e FH B AT TR A A 58 A BT BR 2

RIRL &R HLTIEE & 52 2% , 20 SA A R AE
0 AR T SRR AREE , T AAE A T A L R
HATHREAEH™, TLR4/p38SMAPK /S 41l il 345 . 4
T2 A LL R A 5 E S5 A T B DG S A5 53 i, I 41
S, 4L TLR4/p3SMAPK {5 53 6 A 5 AL A6 2 B eI
FREFP P VER 32 0 . AR R, & Ak
L8 75 T P i o B i 0 o R O LA
AFE, TLR4/p38MAPK 15 5 #% 4 9l S80I , 3 o) A1 1 %
PR R - FN I T35 5 B AR ARV 2R AR s A
FET, DT A S P 3 408 9 3 ol e o A 4 2 2
YEH . ABFSE % B, RIRLJG , 7N BUE B 5 b TLR4
p3SMAPK D) J% p-p38MAPK 7 [ ik /K 44 BH . T,
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