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Study on the Improvement Effects and Mechanism of Leontopodium leontopodioides Combined with
Astragalus membranaceus on Renal Function of MsPGN Model Rats

QI Yue', ZHONG Kun’, JIA Dong’, LI Ying’, YUAN Long', HUANG Peichi', SHAN Shujun', YANG Caiyu’,
GAO Xia' (1. Dept. of Pharmaceutical Technology, Jiangsu Provincial Xuzhou Pharmaceutical Vocational
College, Jiangsu Xuzhou 221116, China; 2. Dept. of Pharmacology, the Second Affiliated Hospital of Liaoning
University of TCM, Shenyang 110034, China)

ABSTRACT OBJECTIVE: To study the improvement effect and possible mechanism of Leontopodium leontopodioides combined
with Astragalus membranaceus on the renal function of mesangial proliferative glomerulonephritis (MsPGN) model rats.
METHODS: Totally 85 rats were randomly divided into sham operation group (n=10) and modeling group (n=75). Sham
operation group underwent sham operation, and MsPGN model was induced by immunological method [Freund’s adjuvant+BSA +
lipopolysaccharide (LPS)] in modeling group. After successfully modeling, 70 rats were randomly divided into model group, L.
leontopodioides+A. membranaceus high-dose, medium-dose and low-dose groups (4.05, 2.03, 1.02 g/kg, by total crude drug), L.
leontopodioides alone group (2.70 g/kg, by crude drug), Tripterygium glycosides tablet group (positive control 1, 0.02 g/kg) ,

Lotensin tablet group (positive control 2, 0.02 g/kg), with 10 rats in each group. Sham operation group and model group were

given constant volume of normal saline intragastrically;
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administration groups were given relevant drug solution

intrasgastrcially at a volume of 15 mL/kg, once a day, for

* BT W BFSEITI P22 2 T B M A 25 2 . Bemails consecutive 5 weeks. At last administration, 24 h urinary
Inzyxyqy2003@163.com protein, urine creatinine and serum creatinine were determined
#AEVER R, WL, DRy 225 25 7 . E-mail: in rats. The right kidney was weighed, and HE staining was
1064478661 @qq.com used to observe the pathomorphology changes of renal tissue.
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Immunohistochemistry was used to detect the protein expression of NF-kB p65 in renal tissue. Western blotting assay was used to
determine the protein expressions of NF-xB p65, IkxBa, ERK, p-ERK and p38 MAPK in renal tissue. RESULTS: Compared with
sham operation group, right kidney weight, 24 h urine protein and serum creatinine levels, protein expressions of NF-kB p65,
p-ERK and p38 MAPK in renal tissue were increased significantly in model group (P<<0.05 or P<<0.01) ; the level of urine
creatinine and protein expression of IxBa in renal tissue were decreased significantly (P<<0.05 or P<<0.01); there were obvious
glomerular hypertrophy, diffuse increase of mesangial cells, necrosis of renal tubules and other pathomorphological changes in
renal tissue. Compared with model group, right kidney weight and serum creatinine level were decreased significantly in L.
leontopodioides alone group (P<<0.05), while urine creatinine level was increased significantly (P<<0.05), but there was no
statistical significance in the level of 24 h urine protein (P>0.05); the right kidney weight, 24 h urine protein, serum creatinine
level and protein expression levels of NF-k B p65, p-ERK and p38 MAPK in renal tissue were decreased significantly in L.
leontopodioides+A. membranaceus high-dose group (P<<0.05), while the urine creatinine level and protein expression level of IkBa
in renal tissue were increased significantly (P<<0.05 or P<<0.01) ; there was no statistical significance in above indexes in L.
leontopodioides+A. membranaceus medium-dose, low-dose groups (P>>0.05) ; pathological changes of renal tissue were improved
to different extents in administration groups, especially in L. leontopodioides+A. membranaceus high-dose group. CONCLUSIONS:
High dose of L. leontopodioides+A. membranaceus can improve renal function of MsPGN model rats by inhibiting MAPK/NF-«xB

signal pathway.
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B BUMER BUBE I ) S AR 25 AEY  (H T X 2y
YAk EE , HIFRRE RN R0 2, R I 38 D) g 224k 3
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GR3208239-1) ; f i 41 Ak 3 FH AL i ) & (el -l

China Pharmacy 2020 Vol. 31 No. 15 - 1843 -



YT ARG B H] L #HE5: 13731H10J1022) 5 HAHI ¥
Ba N A I S RS £
1.3 4

SPF 2% {d 5 SD A B 85 U, Mk, #4 5 it 180~220
g, L T RA Y AR A FRE, 2 sh P A 7=
FEIF5: SCXY (A1)2015-0001, T4 52k sh 41 3 F
LT R RS sh ol o R R (B9 5 1) 1Rl
FREWRPE R 20~23 C AHXFIEEE R 50% ~60% o AT
FELAL T R 2GR S PR By e | SRRV EA
B (LR B BRI )R
2 FHiEk
2.1 #Hl&
2.1.1 KOE AT BUKSE 150 g, A 1 500 mL
K, I2 30 min Ji5 , BT 2 h, JE L, AR IR AR N
1 000 mL 7K, Bz 1 h, JE5d, WAL DB U ; 53 71 500 mL
K, BIAE 0.5 h, JELd  ICHEVEM . AT 3R UE IR, VR 4E L 15
FINANRFL) S 833 mL MR T (155294 0.18 g/mL, L
), T4 CN R TR
2.1.2 KOE-EEIRBIR  BUKSEE 150 g, B 300
g, 14 500 mL 7K , =231 30 min 5 , B2 2 h, JEad , I 4E %
5 RT3 000 mL K, BT 1 h, 385, WCAE BT ; vk i
AN 1 500 mL /K , B 0.5 h, J&5d, AENER . & FF 3K
TEW , e , 15 BN LAKFRL M 1 666 mL A4 T (15K 2
}0.27 g/mL, LAEZG BT, T4 C N RAE, f
2.2 MsPGN#ERIFHI &

2% SCHR O IR I A . KR 10% KA &
15 (3.0 mL/kg ) i i 19 SRR, DR MO T G TR B4
& b8 B FARFAAMR R IR [ 75 % £ BESEATIH B
Jei W ZE R N TR J2 B JF R RO R B LR )2, 2
I, B FH AR L (75 % ZFEHRRTIR 1) S50 2200 e
(B Sk B ER KR PR A, BY R 22 E RS R R
PNALTREEFLAL BRSSO N TR R . RS
58K, B HREEE T ES 0.1 mg 3f [RS8 24k +3 mg
BSA; ARJEH 15,22 K, B R KRB B FES 0.1 mg
I IRANSE A4 R1+3 mg BSA; AR5 30 K, A HR %
S A YR I 1 5 BSA, AR IAI R 1 h, B & 4 51N
0.5.1.0,1.5.3.0 mg; RJ5 55 31 K, A H K FUE e 7 5
2.0 mg BSA; AARJGE 37 Kilt , & L KR H 1 Ik IE
4 BSA, i B 0.5 mg FFR, & H 0.5 mg, B
Z A HOR B H LS 5.0 mg; R 55 46~87 K,
H R H O B 1 59 BSA 5 mg TR A, 45 7 KB 1
mg, H#E HFEIAF 10 mg M ik, AN, TARIGE 43
K, 45 H R BURE KT S 100 ug LPS, Tz k5
(BPARJEHE 88 K ), Rk FIACHH WO AR K BRUR MK, #E47 24 h
PREE PRSI , 5 PR AR 17K S 2 T oo UL A A s o
SO I o Zgad AR, R BRI T — BeR B R, I
XFFETAH LI TiE 5% .
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) PR 9~30 g B A, KRR A AU
F T B A e R AN 15 g R E A E 30 g
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R RS, LA 12 AR A T KA.k
Y R B AL R AR e R AR 15 g3, R
FUH M 15 gx0.018 (R E LI | ) x5=1.35 g/kg (LI
Zihbit) , DAL 2455 (AN 2.7 g/kg, LAAR 250 T R UK
R, HABRZT R AR E I B A E AL
T A& 0.1 git, KEHE M 0.1 gx0.018 (R E L [F]
|)%x5=0.009 g/kg, H: 2 {5 H 0.018 g/kg, WIH T 4524
PEFE 0.02 g/kg ME I R ERIM A 2550 5t . EhR DR F A
2R ) TR AR - R R 2450 2 Ry SR FH A 2435
2.4 24 h REBFNMALETF R ALEF7K F i E

TR R/ ET LR, A I E S A K 24 h
PRI, Fe A0 3 70 &5 7 K 24 h PR A 11 L PR ILIEF /K
Yo RIRZZ5 1 h)E, LL10% K651 (3.0 mL/kg) [ 5
TS R B, I S S KGR ML, 2R )5 DA 3 000 r/min 250
10 min, B JZ 057 , 32 HEAR 75 G B 5 B 5 .
B UEFKF-
25 BREMNERSHARELSENE

2 20K BRI = s Ik BB J 7. 221 gt ) 4k BCA '
21 AN BRE LU R . SR IE R B
ML —LF —80 CTFRGHRL, n—F HHL BT
4% 22 IR 1 F OGRS K 5 i 45 U R (JEERE
5 um) , BT IR AR -G 21 (HE ) Ye 0, , 765677 B0 T WL
EHIRIIE A1
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JilE 28K, DR IR 5 2% ik (PBS) R34 2 YK, YK 7 min; 4
3% i FAC AW L Z IR BCE 10 min, 7K 2 minx
3KV = A 0.01 mol/L MMk B2 £5 1% ¥ (pH 6.0) 7,
bz I BCHY , DL PBS BRI 5 minx 2 YR ; T N 5%
BSA [ , % IR & 20 min;; §i% /il NF-xB p65 — #i
(1:100),4 CHFFE LR ; PBS YL 7 minx3 UK, 1 i —4t
(1:4000),37 CHFE 20 min; PBS PE4 7 minx3 UK, A
TR GEOR R B A5 AR AR R Y KR BOK i
B IR B 1, ZE G 2F AR T A T RS . AR N A
B (00K A NF-xB p65 £ [ FA %35 . F JEOA 801D
T 22 UG 3 AT RS A 45 20 KBRS 41 2 BH 2 4
PG R, R FOR BFREE FIRIB7KF-
2.7 'BLHZH NF-kB p65.1kBo .ERK . p-ERK 7 p38
MAPK & HRIEKENE

K FH Western blotting 7l . AR FEHLZER 5 H K
FUEFAHZL(“2.57 T MR URDRAE ) | ff VR J5 T RIPA 22 fig
TR, FHBY JI PR sORE 2 2159 il IR, 5190 TE 4 CA&FTF
PA 12 000 r/min 250> 20 min, 25— #sik /1 iR (BCA ) 12
Mg W . AR B0 ng B AT+ —
St S R4 - SR N s I e B J1 (SDS-PAGE ) LK , 8RS LA
FEIE (100 mA, 2 h) HL 5% 2 B — 55 L9 (PVDF) [ I DA
5% i Wik 2 kBT 2 h, 205 NF-xB p65(1:400)
IxkBa(1:300) ,ERK(1:1 000).p-ERK (1:800) ,p38
MAPK (1:400) FlS-actin (1 : 1 000)—#7,4 C F 5
P PBS YRR 10 minx3 UK, ARG IIA—HT(1:4 000) , == Ik
7 2 h; PBS VYRR 10 minx3 K, MIA &G (ECL) #1715
L BRI G R G B . H Image J V1.8.0.112 ]
QAT A AT IR BEAEL A BT, A BFR B 1 550 SIS
B-actin Z54H7 IR BEAE FLE RN HPRER A28 KF- o
2.8 HitFEAHE

K FH SPSS 17.0 Geit“# 3 A T8 /b o 11 %
B x £ s 3R, B EXEHR T IEAYER T ARG IER
SR , Z2 48] LR L 2R T 2500 A T
SR LSD A5 35 64 T 4HL [E] PR R HLEE , A5 7 22 A8 551
N>R FH Dunnett’ s 73 K 38 54720 18] P R L3285 5 AN
IEZASM G R A EE S50k 50 E 4 740 8] H 4. P<<0.05
FonEFHAGIE XL
3 H#R
3.1 KBR—MBEAMBLER

RS R T AR KBRS MRS R AP G s B, ik
BIEHR ; £ SRR R IR > 45 B sh K2
BE ERTCIECEFFEN . NG, FARAARKEM
RERIOK R B LGP DL s sh s I s th 25 Wi A
Jr ek R K B — 1% DL JCRH 2 A8 1k
32 KRAMNSRENELER

ST AL P AR ZE R BRA o o ik 2 1
(P<<0.01), SHBIRIZH b4, KR+ B R m Al K
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DR R AR AT 2R R DUBRE A A R B
B T A B BRI (P<<0.05) o 4% 2H K BRUA 00 ' ot
ELRIAR

®1 BAXREAENEREBNELR (x+s5,n=10)
Tab 1 Right kidney weight of rats in each group (x

s,n=10)
il hillBGE g
BFA4 0.85£0.08
e 1.76£0.10™
K E RN EA 1.1840.14°
KAEEET AR 1.60+0.11
I E AR 192+0.17
KH AR 1324012
EIN 24 1132012
BRINIREA R 1.09£0.11°

E SEFEARL R, P<0.01; SHERIZH HAR,"P<0.05
Note: vs. sham operation group, ** P<<0.01; vs. model group, ‘P<<
0.05

3.3 K24 hFREBFMALET  FRALEFKFENEL R
ST ARA e, A2 KB 24 h JREE (1 L I LI
AKAF- 2 3 T (P<<0.01) , BRJLEF /K P i 35 B AR (P<
0.01), SREIRI LA, KGEHE+ 8 1 i 0 it 2 A 0 T
ZAF R 4R B 24 h JREE 1 MUK 39 B 2 AR (P <
0.05 8% P<<0.01) , IR LT /K11 .2 T (P<<0.01) 5 .k
8 PRI 2H R B LB K Y S 25 AR (P<<0.05) , JR UL
T 7K - 2 T i (P<<0.05) , {H 24 h JREE 1K P25 5
it eE i L (P>0.05) ; Fh g VUK A 7 41 K B 24 h IR
KO B BRI (P<<0.05) , JR WLEF K SF 222 T
(P<<0.01) , {H M0 L &F /K - 22 5 TE 48 it 27 2 L (P>
0.05), 24K 24 h R FIANALLETR | FRIUETZKF-00
g2,
F2 KAKXR24hRESFMALEF RALEFKFNE
%R (xts,n=10)
Tab 2 24 h urine protein, serum creatinine and urine
creatinine of rats in each group(x+s,n=10)

Bl 2 hIREA , mg/L TUMEF, pmol/L ST, wmol/L
BFARY 6.53%1.66 1341 +2.64 17464257
g 2335+349" 39154805 691+090°*
K E RN 9.00% L.11° 26.96£ 11.07° 14.10£236"
K EEET AR 22.90+3.80 36.7416.18 1064+ 1.19
KGR 24884918 33.71£410 967+174
KAH AR 2000£2.02 28984748 12804172
LN 22 880%1.13° 2539+7.92 16593747
SRIIER 4l 8831087 39241083 13.04£2.19%

e ST AR A, " P<0.01; HEAIL] 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 KREBHARBEESFWELER

RTF AR K E B /NERZE A TCRH B A8 1k, B AP I ot
I ZREAN LA WG 2, To AR AR IR . AR ZH R Ay
B /NER B AR AR AT B/ NERZE A, 2R I [X 20 Jif S R 8
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PESE 22 VB 8] SR LR A A IR BN IR . KB
B P ROR R 2 K U A R R L N ERE
Hay  ZR IR A S T ) S B b EE AR s K+
TP R AR L AT UL/ B A A MR 1 5 KRR+
ARGR R ] DL RE JRAE A IR o i B ) DL
P /INEREE R R PRI | R A PR W b A, R R
PEARMIBRE . AR 4L n] DU /NBRIE R, &
AR Y | B A AR R AR T AN . R D
TR P 2L UL /IR e B A A RS2 45, T AL AR A

PRI
A ﬁgi TREY

B

B U S B F O L

i 2 B 446 A M ARG SR AR AE L R UL R PR AN R
B K B R A2 SR A5 R LR 1,
35 KARIBHAH NF-kB p65F A RZKERNLE R
B AR oA, B2 K U 4120 H NF-xB p65
B 26 kK 2 TR (P<<0.05) . SARUZH oA,
K Y BB i AR R DR R R AR R
o1 NF-kB p65 1) 85 11335 7K -1 I 25 F A% (P<<0.05) .
-2 R BB 4H 41 NF-kB p65 25 1128 35 46 0 45 5 00, /&
2.#3,

/ -/? I‘“I.'J‘.. ¥ 2 _‘I 2

'

D
'};"[ }, 7

[ TR
GHAMZ A

1 BAKXRBALNRERASFEEHME(x200)

Fig 1 Pathomorphology micrograms of renal tissue of rats in each group (x200)

2 HHAKXREALRH NF-«B p65 & B FRiZH REAL RHE (x200)
Immunohistochemical micrograms of protein expression of NF-kB p65 in renal tissue of rats in each group (x
200)

Fig 2
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*3 BVAKXREHLH NF-xBp6s EHRKIE
Z£R(x+ts,n=6)
Tab 3 Protein expression level of NF-kB p65 in renal

K 7K U E

tissue of rats in each group(x+s,n==6)

i TR
BFA4 0.11£0.08
enikil 026£0.02°
KGR A R 0.13£007
IR A 0.19£0.09
SR HE R R 023+0.08
N Za 0.19£0.08
B EER R4 0.12£0.06°

L HIRFEARAE, * P<0.05; SRR FAE,"P<<0.05
Note: vs. sham operation group, * P<<0.05; vs. model group, "P<<
0.05

3.6 KARBHELH NF-«xB p65 IkBa .p-ERK .ERK #0
p38 MAPK & B RIEKF KN L5

ST ARH A J‘%iﬂzﬂjtﬁ'f%‘zﬁéthﬂ NF-«B p65.,
p-ERK Fl p38 MAPK 4 [ & 5 KV 1 8 2% Tk (P<
0.01), IkBofE [1#235 /K- B AL (P<<0.05) ,ERK F& [
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Tab 4 Protein expression levels of NF-kB p65, IkBa,
ERK, p-ERK and p38 MAPK in renal tissue
of rats in each group(x*s,n=>5)
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Note: vs. sham operation group, * P<<0.05, * * P<<0.01; vs. model
group, P<<0.05
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