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Effect of Polysaccharide from Plantaginis Semen on Membranous Nephropathy Rats
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[ Abstract | Objective: To investigate the therapeutic effect of polysaccharide from Plantaginis Semen on
the membranous nephropathy in rats. Method: Totally 40 Sprague-Dawley (SD) male rats were randomly divided
into normal group, model group, polysaccharide from Plantaginis Semen group (800 mg-kg '), and Tripterygium
glycosides group (10 mg-kg™'). All the other groups except normal group received cation bovine serum albumin
(C-BSA) to establish membranous nephropathy models. Before experiment, as well as at the end of week 3, week
5 and week 7 after experiment, 24 h urinary protein was detected. At the end of experiment, the serum was
analyzed for blood urea nitrogen ( BUN), serum creatinine ( SCr), tumor necrosis factor-o0 ( TNF-a) and
interleukin-18 (IL-18) levels; kidney weight index was studied and renal pathological changes were observed by
HE staining. Result: As compared with the normal group, the levels of urinary protein, BUN, SCr, TNF-a and
IL-18 levels in serum and kidney weight index were significantly increased in model group (P <0.05, P <0.01).
As compared with the model group, the polysaccharide from Plantaginis Semen was found to reduce BUN, SCr,
TNF-a and 1L-18 levels in serum and urinary protein ( P < 0.05, P <0.01), but there was no significant
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difference in the index of kidney weight. The optical microscopy results showed that polysaccharide from Plantaginis

Semen could significantly improve renal pathological changes. Conclusion: The polysaccharide from Plantaginis

Semen has certain therapeutic effect for rats with membranous nephropathy.

[ Key words ]

polysaccharide from Plantaginis Semen; membranous nephropathy; therapeutic effect; blood

urea nitrogen; serum creatinine; tumor necrosis factor-o; interleukin-18

PR o O A R M /N R AR B H UL B R

AL E/NER B A0 RE A BR e A S
WU AR 3 BOR B, i PR 2R B R B 25 G AR
(REE AR ARE I IE 5 B K I w5 i i e )
o N B R SR T L AR E
AR PR —25 X R Y (Y<X) "1y
2 R T 45 0P R AT 2 B M 1 e 24 R B Y T A
P ARG K P 2 AT BEAT R R R 2 . MR
i FIAOT 5 R B RN N EET T 20,
H 407+ Zh 0 g e A — & i e . A
AKARBEILEE R BCA BT T 2 K T
B9 BT B8 00 v 245 52 07 1 1), BE A% B 2 0 b Ji ke
HR I R FH 24 B 22 8 4 % B B O IR 9T RO | [
P 46 I [ ¥ 2 R 4 A TR 2 PR BB TE AT Y
AlAT .
1 &
1.1 zh¥ Mk SD KB, /A& (180 +20) ¢, SD
R HT R I VL B2 2 R 2 sl i S i v 3R, S A%
UEY5 SCXK () 2013-0004 , & F 5255 % (M58 i
22 C AR 40% ) 3 W P8
L2 2y ki Emr2m (B RILTEZ X
el sl s )  H AR E R (W T2
I 25\ A BR A 7L #5 243020138) , AN 524 i K
P FI R AR A 1S H & (C-BSA) (36 [ Sigma 2y
AL L5 0 F5506, A2153) , filk Ak — 7 ik £6 /R R
( g a A YRR R A | L5 SC-1043) , Jo K
SR (CREET s TR A TARA AL S 107-
15-3) , JRAE T i LI L PR 2R 000 2 370 & (e ot 2t
BUAE W) TAR B SE T, 415 35 2 20150315 ) 5 2K B 97
I F-a (TNF-o) , 1 40 il /> Z-18 (TL-18) g 5K
B P2 W B 5 (ELISA) 3500 & (b m mibk A ) H R
AR HE 51k 201503)
1.3 Y% AB265-S AL T2 M1 KF (Fi 4545 )
ONT] ), 2-16P RS B 0 ML (18 [E Sigma A F] ),
Evolution 260 Bio %I 25 #h-w] I 3 5% 5% it (26 ||
Thermo Fisher Scientific Bl 7 /A &) , & 7 2000 % 4
H 3l Ak 3 BT A (56 B A B B B &R A F) ) |, Vietor
X3 AR ( 35 [F Perkin Elemr 242 &) ) ,IX71 #1%¢

- 104 -

2 f8E ( H A Olympus 2 #]) o

2 AFiE

2.1 EirZnsg FRBCTR AT T 1 ke, N
A8 ORI 1 d, b8, ¥ T 2B IF T4,
A 10 f K BB AR I3 UK, BEK 2 h, 5 R U8 S
A6 R UR T RIS TR 185. 46 oo TRy, N LB
i EVE WO E >80% ,4 °C 8 1k 5, il 8 43 15 U8 W
MPLVE , [ EBEDL 3 W a3 IFIE W S TUTE . DLV fd
FHTEIK £ B AP A 52 25 Uk 3 W, 480 BA AH X 1 o
3 500 Da 137 T 4B AT 5, K i, 12 Ok T4 15
BT 20 53.33 g,

2.2 JBEMEE R ORBUBEAY 2RI SD R, L8R IT AR
AR R B T AR ZE R 24 h BRI PR 2R 1, B 2k
40 HPREHEME MBI R KRB, W8 10 2o I
L, HA 30 AR AT e L, MR R
Border 3 il 4 C-BSA % C-BSA 30 mg A F 3 mL
BEIREL 22 vh U (PBS) 22 vh ik, 5 o WA 58 A4 3
mL 7 IR A0 L (0 I, B I R A A, AR R R
JE B AU AE 2 i ih, B R B4 T 0.2 mL
FLALY, B SRR R L 0.05 mL, IE & 2410 L
PBS 22 il A 3 [ 58 AR 57 4% b3k Lo ) 75 3L Ak
JE AT I TR AR TSRS 1 S A [ )
Y C-BSA ¥ T PBS g2 nnil ik H K EUZ##
kS 1 mL, P R S R R E N 2.5 ¢ L' B H
1B 3R, 6 NGRS 4 o L7
1E W AR R # DK TESS PBS Z2 il 1 mL,

2.3 AR Zy SR 3 UG R ORBUE TS
FrlcE 24 h PRI PR A 1, 22 PR 2R A e ARCRE R B
BEALST S 3 40, B2 10 2,40 5 42w 1 2 W4
NEZ M2 BRI SR ETRE LA 10 H
PREE U EE R B A R BUVE R IR 4 . S22 4 4
EHEAT ig, AR R BTN 1) 25 T AR B 4% 46 50 55 2505
iR 2 4R 2 5 O 800 mg (AH Y T A2 EE
15.0 g-kg ™) AL H AL LN 10 mg-kg ™',
U2 RBL10 mL-kg ™' AU 4L RN OE #4145 T R A4
FUNZERK ig. BH 1R, ELLLZ 4 4,

2.4 WEEwmHA

2.4.1 BIREC BT ARICFHREME(g) , MR



22 B4 22 M)
2016 4£ 11 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 22
Nov. ,2016

JE A A B S BR B e R DL A U AT
AR 8 = PO T/ R X 100%
2.4.2 EARIRRR O TECIRET, SEERAE 3 R,
855 JEOR LR T R OR FIAC 8 e 4E 24 h SR W, IR
B E A & CBB EME 24 h REASE.
2528 d J5 , K & SR R R BRUS IR 6 3 bk i,
o FH A2 A SO 5 1t 3 P IR 2 (BUN) I 35 UL AT
(SCr) By F5 4 o JH G 6 0 932 W% B0 5 ( ELISA) 3541
SR I3 o TNF-o, IL-18 FI{H
2.4.3 JRRE-PHL (HE) 4 €8 0 52 95 3 41 2145 b
FEHLH 4% 2 R W R &, LMK, A 54
BRI AN KA, F IR R R Y, K
e LY e U & B SRR K,
JE B WG S [ 76 O O L AR K
U L 4UE A8 2 10U , 5 2% 15 95 B Memphis (1) 2%
SE AR UE , HEAT I AL S0 B E B R T
2.5 it RA SPSS 17.0 4 it dk 47 9%
Giit b R R AR I DL & £ s FoR, A E S5
Z Kyl LI P <0.05 K22 S g it L.
3 R
3.1 ERRBER SIERA R, SRR R B 4
BB ERE(P<0.01) 5REEARA A, HARLH
AT R AR i K B B 8 5 (P < 0.05) , 0+
Z M AT B E R R R 8 (B gt L2 7
2B 1 B G T 20 0 R IR R R 1 K R R
K2 FRFSHEMEEBSRAR24 hREANEM(Z+s,n=10)

BAEHAAE . WE 1L,
F1OENTSMABEEERHKRESEHEBM (25,0 =10)

Table 1 Effect of polysaccharide from Plantaginis Semen on kidney

weight of membranous nephropathy rats(x +s,n =10)
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Table 2 Effect of polysaccharide from Plantaginis Semen on 24-hour urinary protein of membranous nephropathy rats(x +s,n =10) mg
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Table 3  Effect of polysaccharide from Plantaginis Semen on BUN,SCr,TNF-a and IL-18 of membranous nephropathy rats(x +s,n =10)
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Table 4 Effect of polysaccharide from Plantaginis Semen on kidney

semi-quantitative pathological score of membranous nephropathy

rats(x +s,n=10)
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membranous nephropathy rats( HE, x400)

4 tig
JEE A 5 o 2 — A JE M B N BRI, R
oA RKEREAKR, XEH T REWREZSGYIT
FRAE B, VB /0N 35k 5 Ji S ™ o 0 0, 3 O 1 I 3 4
T, B INERBE AL 8 RS 9 R 4 8 AR TT LA R /)N
BRUEE TN . 78I K TAE T, BUN #1 SCr 9 &
- 106 -

] DA B /N R R o TR, R VR R KT R E R T
BT BAE bR o BT W, A5 I G R 6 B 4
Ji R F Ak £, Ho TNF-a Fi1 IL-1 2 205 L] 4 o
o L7 I 48 S 4 M R0, TNF-a T LA H: A
20 L R] e [V R 00 00 /NS I B A0 L 3 g R K
B /NER R BB AN = A K O, A1 HLO, i S A K
— FRAEE I BT, 08 B /S BRI TET Y 38 A M O
R /NERIRAG T IL-1 PR g — Bl £ 2 i A 40 i
PRI 2% 4t A1 IR 24 v g O B R 43, 3 A |R S [
Kb 4 2 A 28, 40 90 Il-1a A1 IL-18, IL-la
FEA AR AN M b TL-18 B A AR Y
Horp IL-18 % V1 2 5 Wk B 10 & 4 & R, jE g 51
B /NER N BE I, 77 A — &R B R AE RO AT S BUE
NG R] 5T £ Ak, [R) B B R0 /DN 3K AR R A R
Bz 240 M 3 00 L R, e X B N ERBE AL

s 2 O T B R T 2 4, R O B K
i, DR 8 1R A I R R I, R B W LA 40 Ry
HBE AE R R S R
PR” S50 W o TG B SR T S 5 400 4 500 W B BB R
KA MLEE 2530 97 A 9T A0 FE EIVE R R A B
M E R R E R T F 2R,
R A5 R AR 24 2027 R IR S B B 9T, e BVAR T R
P B s 24 07 Hh 0 v 245 2 FK BN T A R (R
WEMER . BT E I E Ze b MR A &
YEFBLEIARMER % , B N1 2 BHOF AT R T Bk
25T PR B e Y S AT o DA 24 T 0 T AR R
(B s i 22 AT W) 0 AR AR R IR e e G )
TE W /NER VTR K A2 B /N ER i g (R T A
KA BRI 8 &, ™ R B Gl R R B N BE T 2
(g, DT 7 B M 1 I R

TR E, B FKGE B BB IETE
PO SRR i Th B . 15 5 26 £ ok i
L HERTF K BURIR YT B /NS 2K 2 A 4k
W SRR KW, AT 2 HRIT R R K
FRLIML % 1 BUN, SCr, TNF-a, IL-18 [ & 35 7K °F- B &2
AR, B /N ERUE T DR s , R R o e
T UL /INER R A I T B 0N R A R AT LA
B 3080/, e G058, X0 B T A8 A B R s o di
TR T 20X C-BSA [ ' K U AL R4 1Y
BITER

[ &% #)
[ 1] BEfg B, 2R3, P B 92 WE S A7 [T ). P AR

e T 24 75,2013 ,2(1) :5-10.

(2] Edger, BHE, EAL, 5. 3T b 24 o ok o] 7 20 o



22 %4
2016 4 11 A

22 1]

H [E 3L 58 75 7

Chinese Journal of Experimental Traditional Medical Formulae Nov

FERE

Vol. 22, No. 22
.,2016

[4]

[5]

[6]

[8]

[9]

FOAT 2H AP0 v 2 Mk B B ST BT [ ]t SRR
FHAR—PEL AL ,2011,13(1) :25-29.
MREREE D B2, 5 RO Wi 1 2 A $E T
A R A P B e [T]. & A Bl 24,2010, 31
(22):226-231.

B 55 M. 4 T A 1L 24 B4 5 25 B R T oY 0k
[J]. " 24#F,2013,36(7) :1190-1196.
Border W A, Ward H J, Kamil E S, et al. Induction of
membranous nephropathy in rabbits by administr ation of
an exogenouscationic antigen. Demonstr ation of
pathogenic role for electrical charge[ J].J Clin Invest,
1982,69(2) :451-461.
Wyatt R J, Emancipator S N, Kon V, et al. IgA
nephropathy databand: development of a system for
management of renal biopsy acquired date[ J]. Am J Kid

, 1997,29(6) .817-828.

%%ﬂn RF JXL SRHK. 130 9145 A P A VO i PR 5
FEERANHT LT ] B eh 7Y R 45 G A ik, 2011,21(2) ¢
108-112.

Ma L J, Fogo A B. Modulation of glomerulosclerosis
[J]. Semin Immunopathol ,2007,29(4) :385-395.

Saran A M, Yuan H, Takeuchi E, et al. Complement
mediates nephrin redistribution and actin dissociation in

experimental membranous nephropathy [ J ]. Kidney Int,

[10]

[11]

[12]

[15]

[16]

[17]

2003 ,64(6) :2072-2078.

SR, A, MR A, L M A kBN
TNF-orifs 5 (1 B /I 5k 2R B A0 i 1l A B ok R R Rk 1
B [T, b E o PR P 4% AR, 2009, 25 (9):
1782-1785.

B TRR, A, A A8 B IR B A R R
538 B p38MAPK (1% 9 5 ALl K rp 25 19 T B4R
[J]. " E P25 ,2012,37(12) :1700-1704.
T BRI, FOR,H OHBEA R B FHRE /D

B A A R G A M B AR R R [T ] R
ﬁ'af“dw,zolo 26(3):210-213.
Bhok B L eV NER S R 2y IR IR R F ST [T ]

thAREE R ,2011,30(3) :21-23.
R T I = /N | A I vl = i
p38MAPK 15 5 38 % o035 4 R 95 B 9 B /N BR 4 E 4 Bt

By Ve FAIBLHI [T ], v 25 44 35,2014 ,39(21) ;
4102-4109.
FE B TR, e, 45, A M k2 4y e
WIE[J]. paeh s 25 % i ,2010,25(5) :730-731.
ERGMER L P R E M. —3[S]. dt
A0 o B 2GR A, 20100136,
TR ERS. LR ERT IR R EE R )], o
T BE ,2000,35(8) :355.

[FEHE Bikik]

- 107 -



