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R
[t
i E BN AR KAFEF KRR (HRCHQ) A £ B3 A M B/ 2k B X (MsPGN) AR X R e B EAE A AL . Fik #7017
KBBRRESABF KA (n=10)FZ A (n=060), BFRAKXRFRF R, B0 X R RN i 57 ik Ob RAER +4 o iF
EO+E L4 ) AR MsPGN ALAL, H 3 BE R 2 69 50 R K K AR ZREALS B A 40 fe HRCHQ # . F AR F48(4.05,2.03,1.02
g/kg) VA B H B WAR-E A 5 40 (20 mg/kg) , B4 & 10 R, BF R4 BEA A X K FAMA, LA EAR AT 48525k 15
mL/kg, R 14, HEE58, KA, ME kA aidPEiEag a&d AERAE, RALBEARMF L E XL XK EIE
A28 P HEAS A KT B(TGF-B.) S 783158 B F o (TNF-o) 89 F A, SRR 598 3 R A KRB IR 2828 o AMK C3 69 & ik | R R West-
ern blot 4 X R B UL L2 P A i BELES. 3 LB/ & & LB B/AE R 6B 5B 3B (PISK/AKUYGSK3R) 15 5 il #5A48 X & & wh B AR LK
T ARG HEEG(FN) B RART, R SEMAE HRCHQ A ZTAK A oA P EEG %945 EHEFI5(P<0.05 %
P<0.01); 035 S F 842, B AEA LR W TGF-B, . TNF-a FN &Mk C3 £ ik /K -FF= PI3K . Akt .GSK3B & & #9 BB 1L K -F 3 2 3% %
A& (P<<0.05 3 P<0.01). £5i HRCHQ *Ti@ itk b Z JBE4m B3 75 vA B 37 4] PISK/Akt/GSK3B 15 5 i@ ¥4 7 M 5k & MsPGN .,
KB OKSRE K RABU AW BT K A B an e ; BRI BEILES 3 LB/ & & 9 B/4E R BB 3315 18 %

Improvement effects of Huorongcaohuangqi admixture decoction on mesangial proliferative
glomerulonephritis model rats and its mechanism

HOU Xia', ZHAO Yue’, ZHANG Ying’, JIA Dong’, ZHONG Kun’, FANG Xiaonan’, DONG Xiaobo’, QI Yue'
(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; 3. College of Graduate School, Liaoning University of Traditional Chinese Medicine,
Shenyang 110847, China)

ABSTRACT OBJECTIVE To study the improvement effects of Huorongcaohuanggi (HRCHQ) admixture decoction on
mesangial proliferative glomerulonephritis (MsPGN) model rats and its mechanism. METHODS Totally 70 rats were divided into
sham operation group (n=10) and modeling group (n=60) according to body weight. Sham operation group underwent sham
operation, and MsPGN model was induced by immunological method (Freund’s adjuvant+BSA-+lipopolysaccharide) in modeling
group. After successfully modeling, 50 rats were randomly divided into model group, HRCHQ high-dose, medium-dose and low-
dose groups (4.05, 2.03, 1.02 g/kg) , Benazepril hydrochloride tablet group (20 mg/kg) , with 10 rats in each group. Sham
operation group and model group were given distilled water intragastrically; other groups were given relevant medicine
intragastrically 15 mL/kg, once a day, for consecutive 5 weeks. After last administration, the contents of total protein, albumin and
urea nitrogen were determined in the serum of rats. The expressions of transforming growth factor 8, (TGF-B:) and tumor necrosis
factor a (TNF-a) in renal tissue were detected by immunohistochemistry; the expression of complement C3 in renal tissue was
detected by immunofluorescence. The phosphorylation level of phosphatidylinositol 3 kinase/protein kinase B/glycogen synthase
kinase 3B (PI3K/Akt/GSK-3B) signal pathway related proteins and expression level of fibronectin (FN) in renal tissue were
detected by Western blot. RESULTS Compared with model
group, the serum contents of total protein and albumin were
increased significantly in HRCHQ high-dose group (P<<0.05

AEETE [F5E IR0 b 255 Ak S HOCRE BB
ARIiIH (No.20172X09301019) 5 3T T4 BHET PR (No.2019-ZD-0843,
No.2021-BS-046)

* B R W B Th 222 a2 or P<<0.01). The serum content of urea nitrogen, the

E-mail: Houxia_75@163.com expressions of TGF-B., TNF-a, FN and complement C3, and
#ABIEEE B2, W, WIS P2y 252 B s B- the phosphorylation levels of PISK, Akt and GSK3B protein
mail : Inzyxyqy2003@163.com were all decreased significantly (P<<0.05 or P<<0.01).
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CONCLUSIONS HRCHQ can improve MsPGN by reducing the proliferation of mesangial cells and inhibiting the activity of PISK/

Akt/GSK3@ signaling pathway.

KEYWORDS Leontopodium leontopodioides; Astragalus memeranaceus; mesangial proliferative glomerulonephritis; mesangial

cell; PISK/Akt/GSK-3p signaling pathway

Z R A PR B/ NBR B 98 (mesangial proliferative glo-
merulonephritis, MsPGN ) J& LA 5 /INBK 52 JEE 240 it 14 5 11 240
JiL A1 35 BT O R RRAE B B /N R JS4E MsPGN J2
LR WG 1 F B SRR R o A o0 4 B B, A
KAMFFE R B, ey 525 W0 R b | S ie 15 T RE R %
A A T2 EMsPGNY . H AT, Il R _L W BCA b
B B ER SR I ) Tl IR 245 W A il Ais 25 ) A5
AR IT MsPGN, (H Y7 85048 221, R, &8 TR T
MsPGN I 25 BAT 2

KGRFLR BEHL K G )& A ) K BB Leontopodium
leontopodioides(Willd.)Beauv. [ 45, HAG UL £
B RK T 2R BR A T, 5 T 40 98 RE K TH Bk
it B R N B 3 ¥ B Astragalus membranaceus
(Fisch.)Bge. [T #2 L, HA £5 A 26 Mg Rk
THMPA TR, G R b T B RERIT . MR R, IR
B 1 S B W AR e AR A AR AR PR AR 3
Ja] s MsPGN %5 () 2 . A BRGE2H wif B 9 &
B, KGR FETR AT (HRCHQ) 1 Ik MsPGN 45704
FURER & 1, oG B AL 8L i B2 AR AR, AH G5
J I B A T AL 3 B/ 11 VR B S B 38
(phosphatidylinositol 3 kinase/protein kinase B/glycogen
synthase kinase 3B, PI3K/Akt/GSK3B) 15 5 il % 7F
MsPGN 19 Lot 78 v B 5 SR, 0% 105 538 %
AR AR B2 B A M AR AR g A= O A
Jifrye 3158 I T+ o (tumor necrosis factor oo, TNF-a) 56
H: K A F B (transforming growth factor 8., TGF-B.) . b
A C3  £13% 48 14 (fibronectin, FN) {35 , % ok 32 5 Bhfig
HAEZAERY, FT I, #5857 MsPGN K RS,
T HRCHQ X % A5 5 K fl TNF-o, TGF-B. AMA C3
FN 235 152 0 % HL % PISK/AKtY/GSK 3 17 5368 % 11
FVEH], LA HRCHQ IRYT MsPGN #2 (SR A5
I
L1 FEMNHF

A BT H 32 AL 8 A7 BX-53 A B i ( H A
Olympus 2~ 7 ) \Neofuge 13R B ifFr{ (3£ [E Bio Rad 2
) \Tanon 5200 %4> F| sh Ak 70 GG s R G0 ( i
KEERHE AR Al ) \Revolve #1%¢ 5 i 138 (3 [ Echo
NI
12 FEHm5IHAHF

KGRI N LT BE 2 R e A
B 25500, 010 7 BE 2 K2R IR IR B 2 W o i &
Jumk B Z R Y2 N K E L. leontopodioides (Willd. )
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Beauv. ML EE A. membranaceus (Fisch.)Bge., #hiR
DU F (PR XS B 2 45 X 2657, Bl 10 mg) I H b
TR 25 B ] 5 A+ 13 85 H (bovine serum albumin,
BSA) | # [R5 4 L 3 FRAS 58 44457 (4543531 0
WXBC7359V ., SLBV6895, SLBT5128) ¥ iy H 3 &
Sigma 7 7 ; I £ M (lipopolysaccharide, LPS) ( 4t 5
1116L031) W H Jbmt 23k R A R 7] IR AR
& (4it*5 20180920) 1 H & 111 5 & (4it+5 20180820)
WA [ e st R ) T RIS T 5 S piaMA €3 B-NLsh
4 (B-actin) £ 5 B HL AR (Hit5 4331 A AH10106155 |, bs-
10966R ) 4 [ b 3 18 2% A= ) 5o A AT BR A 7] 5 FITC R
ICH PR EBR R H G (IgG) i (L5 BST13H30C
05) ) [ 2T A W TR A BR AN ] 5 St TNF-a
TGF- .. PI3K , Akt % i ft. Akt (p-Akt) . B iR {b PI3K
(p-PI3K) \FN £ s LA (L5 5351 EPR21753-109
EPR21143. EPR18702. EPR16798, EPR18853. EPR-
18702, EPR2311025) ¥ i [ 3¢ [ Abcam 2wl ;5 % 41
GSK3PB . Wil 1k GSK3B (p-GSK3B) £ v di Ak (35 4>
1) 12456 T 9323T ) #4114 H 5E [H Cell Signaling Technol-
ogy Al HARI R b4l /K 2ok .
1.3 zh¥

AHIFSE [T sh 4 A SPF 4 il SD KB, B , 3 70
HORTE 180~220 g, I L TRAEAYBEARAARA
A, S A P AR Sy SCXY (11)2018-0001, frA %
RENY) T 7 h Ry bR R, s
MR 20~23 °C, 1 R 50% ~60%
2 A
2.1 HRCHQ % &

UK G5 150 g B HE 300 g, /il 4 500 mL 7K , 35231 30
min Ji5 , B 2 h, P8 WCAEUE I ; R I 3 000 mL 7K , B
A 1 h, JEad A IR 5 5% I PN 1 500 mL K, R
0.5 h, JEd , IAEUEM . AT 3R IEI, R4 BT vk B
49 0.27 g/mL ) HRCHQ ( LA 25 4831) , B T4 °C F {4
fE, .
22 H4HE EBES5%RYH

H 70 R BRI T 0 BT AR (n=10) FliE
H(n=60), MBI KRS% CHk[12— 131 e T7
T MsPGN A58 | BRGNS « R RRZ8 G B b 22 A i i
T (50 mg/kg) BRI , #1076, DIBR I BRUZE 0 O 5 ' Ok
VIBRA G2 2 JE R, KR EUZ NS 0.1 mL AW (AP G528
444257 0.1 mL+3.0 mg BSA) ; 55 3 A AR MIEE 4 Ji K K
R4 0.1 mL B R CRP 3 [GAS 58 44477 0.1 mL+3.0
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mg BSA) ; 55 5 Jil e K FRUIE 5 7359 BSA 0.5 mg, BRI
0.5 mg EL % 10.0 mg; 5 6 J& & K R ki 55 LPS 100
pgo BT ALK BURER 5 (5 85 2200 B AE , A1 B
HA LR E LA, Je ™ B G AR HER K, rE A
S R R BRI 5 24 h R A, MR
R PR AR 7K A B AR 2K R 3 A5 A, 2% B 8 A
DI ARSI ) R B AL 50 HL

35 AR R Ty 1) 50 B IR B (AR ot £ 43 A A R 24
HRCHQ &5 . AR5 2H (4.05.2.03,1.02 g/kg) LI K Eh
Tk DL IR A1 20 (BHPE X BRZH, 20 mg/kg) , BELL4% 10 H
B RNE S ORI E . BT AR BRI KRR
TE T ZRIRIK, Ho A A K BUE 15 AHL R 25 0, T S AR
15 mL/kg, 5K 1K, %S5 .
23 ARMEBERESEAR AEA RZRSENNE

BHKRTRIKEZ G | h R, ZEE 3k
KL, 15 min 5, P 2 500 r/min 2.0 15 min, B
TR, Fe R i B 5 A G T A T R BRI R A T
HEM JRERA T,
24 KREPEHL T TGF-B, . TNF-a EEHRIEKTEH
i

KR PE A L2 g vk A TR . A 4K U
F B BkCR L5 5 O SR R R — R BT
—80 °C I HIRAE, i —FEE T 4% 2 R . HL
[ 5 T 4% 22 R W (9 B E (Rl e B, i B 4
JERE R 5 um BT R 2l KIS, LA 3% E Ak
KIS N TR M A AL YD 10 min; K DT R IR A 0.01
mol/L MR Eh 7 W (pH 6.0) FRin B 2= 3 i L 1 A1 &
IR, UL 5%BSA 4] 25 min; il A TGF-B, . TNF-a —3{
(FERERESA R 1:100) , 4 °CHEF =L 1% 5 1 m — bt (5 B
oA 1:2 000),37 °CHEE 35 min; 28 28 LB AL 1 (3,
Ja  AIRARZR G K GBI B . BRI
10 5K IEZEY) J, B35k ) BEHLIE S A AR ) I, F
62 BT N ML TGF-B,  TNF-a B I Z A 1E M. LA
2 it P e R B 0 R R P G2 . R JEOA 801D
A F MG T RGO I a r e B, R R
TR R Ko
2.5 KEREHALRPIME C3HIRIEK TR

K H DL TR . HLU2.47 30 R 28 0.01
mol/L MR EL A (pH 6.0) & M I F A M B IR A,
L 5% BSA H 14 30 min, il A #MA C3 —HT (55 B 50
1:500) ,4 °CHFEE 14 5 T 0 — Bt (BB A 1:1 000)
37 °CHhEYEIF H 30 min; 7+ L PUIR, #EOE, T 855 T 0
2,8, IF H Image JHPAS I 2 Y000, ok 2R 8
EESLY G
2.6 KRS AEAEZR P PISK/AKt/GSK3B 15 5B A%
T OB K FEF FN ik K EHHm

K ] Western blot e gEA RGN . ARZHVEER “2.47 11
BRARTER) 5 AN B IEZH 4L, ) RIPA 242 U 11, BCA
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e R AR IE . EAHLANE, HTT EEmR
-SRI T BB FE FEL DK L e B, &t P41 2 b, A PIBK
(FRREFEE R 1:500) .p-PISK (PR A 1:300) , Akt (Fi B
FER 1:400) . p-Akt (Fi B2 Ry 1:200) . p-GSK3 (Fii BE
JE R 1:200) \GSK3B (i BE LA 1:400) (FN (Ffi B B2y
1:1000) B-actin (Fi BEJE M 1:1 000) —Pi, 4 °CHEH 1
B IMAZ BT (R BT 1:5000) , 2 IEE 2 h; ITA K
T TR, B SR R GG )5 L >R F Image J 4K
4307 B 98 1 8 K EE A, A p-PI3K 5 PI3K . p-Akt 5
Akt p-GSK3B 5 GSK3 1Y JK J& {H b {43 51 % 7% PI3K
Akt GSK3B & H M iR 1k /K °F , LLFN & H 5 N 2 8-
actin 25 [ 1)K FE{H FLIE 2R FN 2R (28K F-
2.7 HFitEFHE

K H SPSS 21.0 Bt - A T8 oM o TH i %
BEA X + s Frm o 240 FLBER FH B R 28y 254307, 4]
PP ELCR H LSD-e A 55 . R Bk «=0.05,
3 R
3.1 HRCHQXM#HE ARMBFRAEL AEQ . RE
REENFM

SRFARAA AR ALK Ry B EH A E
F 5 3 3 AR, R 3R AL & 35 T (P<<0.01)
SRR A EL , £ DUIREA) F 20 (HRCHQ 57 2 K
RUME T REA AEATEYRET S, KRRA S =
1 2 A% (P<<0.05 2 P<<0.01) , HRCHQ H | & 41 K
BRI 35 P A E A SRR E TS (P<0.05) . &5
W1,
F1 F4EAXRNEHRIES BEE . REZRS=HN

TEER(x+s,n=10)

Eibil BEA/pgml)
[BFA4 5443487
fAg] 30.38£9.10°
HRCHQ Al &4 4697+8.05
HRCHQ /A &4 4083+13.89
HRCHQ A &4 38681485 2714630 9914363
HRNIRER A 48034181 L3080 6371367

a: ST ARAEMIL, P<0.015b: SHTILAE L, P<0.05;c: SR
AL, P<0.01
3.2 HRCHQ X #2 2 kX R 'S At A4 & TGF-B:. TNF-«
EBRREHEM

S RF AR LU e, AL K BV IR 20 A K
TGF-B, . TNF-o i 1335, HOG% B B 2% T (P<
0.05) ; SHEAIZH AH H , HRCHQ /5 71 41 Eh 1% DL )
ALK BV IR 4L b A 0 TGF-B,  TNF-a 2B H %35,
HOER E(E BE IR (P<0.05) . 25U £ 2,
3.3 HRCHQXEZIA RSB LR sh#ME C3 RiZRIEINE

SR AR b, B ZH R BV /INER R X % M C3
DRI S 1, L s B 2 T 55 (P<<0.05) 5 5%
RIIAR b, HRCHQ f 7R 20 R 2 DR 1) A 2 K B
JINER Z2 I IX AMAS C3 PR I 35 /b, L i B (Y
FHIER(P<0.05), Z5HULIE 2 32,

JKZ A/ (mmollL)
5871093
1082+2.11°
11741510
9601332

EEE/(QL)
3240+ 140
24251086
31741555
30132520
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L o
Ll

a fRTFARYL

¢. HRCHQ Fi il 41

A. TGF-B, &

¥ i J i

-t LAY o 2(5 % (B
L SR 20l 15
o205 bf " 1

ST

d. HRCHQ H1 7 &4 e. HRCHQ fi 41

¢. HRCHQ il 41

S | T e
e T o oy e Bea” wNLD SN ~i %

d. HRCHQ "Pfi k41 e. HRCHQ fI&7 it 2

B. TNF-a £ [

Bl HAKRSHEALAD TGF-B,. TNF-a EARIEWBEHLE

K2 RAAXRSBHEALRD TGF-B, . TNF-o 3 E R4
R C3TEHBERHKRNER (x+5,n=6)

ik TGE-g, TNF HMEC3

BFAL 0.10£0.02 008+0.01 Q11140
i 023£003 0224002 85311678
HRCHQ il &4 0.12£0.0% 0.10£0.02 5412508
HRCHQ {241 018003 019003 78194543
HRCHQfEAI 4 021004 020002 80211614
SRREA A 0.14£002° 0.13£002° 48141319

a: GITARAMIL, P<0.05;b: ST L, P<0.05

20 pm 20 i 20 pm

B. A

AfBRFARA C. HRCHQ 5 #lHit4

20 pm 20 pm 20 pm

D. HRCHQ 141 E. HRCHQ I 1k 41 F AR R DUIS% ) 541
B2 FHARBHEALHPIMECIRIEMERIHKE

3.4 HRCHQ 3t MsPGN #& & X R 5 B 44 4% /F PI3K/
AKkt/GSK3B E 5@ EXE R K FN RiZH# M

ST A LA Eb AR 21 KRR I 41 40P PISK
Akt GSK3B & [ B ALK - AT PN B [ 3R3A 7K T34
FTHE (P<0.058( P<<0.01) ; SHIRIZIAH Lt , HRCHQ &
FE 2 R DR 4l K U gL b iR R bRk
- i 2 (P<<0.05 5 P<<0.01) , HRCHQ H 7| &40
KB IEZH 2L FN 3R R 3R KF i FEIR (P<<0.05) .
ZEALILIE 3 F 3,
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Akt 56 kDa

p-GSK3B | 46 kDa
Bractin W — N — —— 12 kDa
A B C D E F
A ARFARYL; B AR ; C: HRCHQE I 41 ; D: HRCHQH 7| it
21 ; E: HRCHQfIGFI H 41 s F - SR VUK 21
3 HBAKXRBHEALSR P PIBK/AK/GSK3B 5518 %
HEXEBHKFNERFRIEZHEKE

®3 BAKREHALR R PISK/Akt/GSK3B {5 S i@ K
X EZEABBUKTERFNEBRIEKFEREN
ZHR(x+s,n=5)

Eibl p-PI3K/PI3K p-Akt/Akt p-GSK3B/GSK3p FN[B-actin
A4 04240.03 040+0.03 0214001 0284002
i) 091£0.02° 083£0.01° 058 0.02° 0.69%0.03°
HRCHQ &4 058002 0624003 025002 034002
HRCHQ &4 0.71£0.04 075002 053002 041003
HRCHQ A4 0.83+0.02 0.7740.03 0.55+0.03 064002
ARNIEA A 053£0.04 058%0.0° 0415002 031£0.01°

a: SIEFARLMEL, P<0.05;b: SIFARLIMEL, P<0.01;c: 54
R L, P<<0.05;d: SERIZIAH L, P<<0.01
4 it
MsPGN J& —Ff LB /INER 5 A5 S 3 A 18 P B i 9
g, I PR b 32 BRI PR LR K il A
DifekErt . Mg IRRA ST ' AL RAEA SE
55 B 0 B AR AT 5 5 TGF-B) I TNF-o Y 235, T & 1
R ZR REEAH G 5 R A0 B AP B TR MsPGN 119
F B HELREAE , TGF-B) I TNF-o ik, MY S5 B
2T 2 A 3k A rp B A Z1 I ST SR AR I8 T S 5 R A i
REBH R GERE S 2 A i 42, 40 MAPK & PI3K/AkY
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GSK3B 7 T ik A%, L kB AH LT 44" . #MA C3 7]

DUBRT B, S SRR Ny, al (g F 2R B A i 34 7, A

RS Z b 5 E PR, gEni i e B 45407 N2 sh

BEJTAY BT, B A 0 20 ARk BT L 2 A

852 AT A A RAE S LN, T PN 5 Jl g 22 1 R

%, M2 5 MsPGN Ay #ERE™ . AT 545 R kB,

HRCHQ 7] B MsPGN A58 Kk FRUMLTE H IR R A o, 1

T A R R e, Bl /N R I DR AR

C3 RYPLER, T IR IEZH 21 AP TGF-B, . TNF-o FN 3 F Y

Fik , R W HRCHQ M R Ao Ik /> 25 s 200 Ja 0 A oA Bl o

MsPGN AR LY B DI RE

PI3K & H 2 I As) U — SR A, 45 B il

YEFH Y pL10 1A 45 9455 1 HI Y p85™, - Akt J2& PI3K/Akt

o i S 5 MsPGN B AH OGO B2 R bR o

F AE R GSK3B 19 L T, Akt iT LA Z A B 15 2

GSK3B H%E SR PE, 4% PISK/AKt/GSK3B 15 S i,

AN A% A0 L A K A A R B G A ARG

S5 KB, HRCHQ AT AR MsPGN ALK U IEL 21

PI3K . Akt.GSK3B & 1 i i iz fb 7K °F- , % W] HRCHQ #]

AE 2 38 13 410 ] PIBK/AKYGSK-3B 15 5 i I 16 4 ok i 38

MsPGN FERLAC B D o

25 L Frid , HRCHQ A 18 12 9l /b 2 [ 4 i 1 5 12 e

il PISK/Akt/GSK 3B {551 7 PR 3% MsPGN .
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