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WE R IT 2 0% x4 om 5% (DN) B A s R 69 57 2. K ALAH B MM CSTBL/6) 4. 8 2
Hy B AR R A 62 RADR G SIS 12 BJE , KA M RN B & S H) DN A 3%
40 R RRAL N R AL LR 3t AR P R AR A (10 mg/kg) A BT % 40k £4%(0.75 g/kg) . P
(1.5 g/ke) B A BU(3.0 g/ke) , FFU8 R ALAsh Mk 625 6 B, B4 AR M § £ 54
WK A Bt R 4B (FBG) 24 h F B G B foid b4k =85 (TG) % A2 B2 (TC) Ak 5
JEfs &G (LDL) . & % & (ALB) LEF(Cre) k% £ ( BUN) F ik ¥y 2 (FINS) K -F ; HE % & 90K
YN UV CEEES AR S R L VRN O TLEY VS FESE T ST S
Kotk 2R E , IR AR E R R A, RS LIS DR BAEK, RIER 75K, A RE
i 204625 6 UG 1 BFBG 24 h R & & Ada i b BUN,CRE TC TG LDL.FINS 7o Jif -
o H B REA 2090 2 4% (p <0.05/0.01) , ALB 81 2325 (p <0.05/0.01) , B 28 22 5% 5 45 46 A 20
. AT IAT S RN AT A9 A 6 0 0 B AR R TR AR MR AR 95 89 2 AR
i o R B RAR S , — AR BARY W2 4, SR S AR,
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BRI ( diabetic nephropathy , DN) JE Ml PR B 2B Sl IALAE I A hE 2 — , HE F2 2R AL JE: H B PR 3K 3 78
ARSI D REZ BTG , e 2T 25O DI RE TR U T A 5 (end — stage renal disease , ESRD) , XK PR
BRSO R R I B B R EAROR, Bk DN 3l | It , BBk B bR S8E 1 32 2 5
e S BIT AT A ™ T A B [ 0 B 28 6 T A [ R A b U L M s LR R - A Rk R - 1
[ 2R G452 HATPU BS36T5 DN R RT3  (HARSC 250 P B— AU RERESE DN (i) A Fii & 8 , AN RERHL
IR AR | S CIE AT AR DN (9 A AR WA PR S T 7 — 2 11 22 A IR DRI, W PR AT 360 DI
TR ELFHIET 1, AR 0] DN K i, 342 ESRD jA: , MG U , FEARAE T2, MORBEZ AIIE %
B, rp R 2y TR R OISR , HLZ20RA% MG AR AL, TEIRYT DN J7 T HAT M A L3

KT TRAENR B IEARE 2  43 PR R R0 7 1 M B o 22 38 4 RS 1) 5 P A 51, i PR 52 e 3 W HE X 1
P Th e 0 BB A BRI T AR A AR N 88. 3%  HAE S R A AT I SR FH 50 e I Tk
BRI s TR SRR e R 3R /N 2 R DN B R GEAT S AR e X L BRI , S IR AR ST B i PR iz
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2019 - 0010. @l AR AR B T BR— B AR BRS 7 B 3l R I T 5N XU S 38 sl Py fD R R £
AR w]L M (AL k) CHIM =B (R Es) R IR E A (B k) RS IR EA (BRE) R
KAL) JUEF (AL ) ALB (RUARNRIE ) B s IR H B 3R A R & (L 3% 45, 2 iy 2 IR A mIR At il
BARARSR , SURRAMIHAR (BTN A7 BR S ] AR 7. PR AR IR0 3 1 p el A A R A R 7] T AR
JBEHE 0. 25 g/, B3 H 3 U, BRR 6 KL, i 2= g 8 R BRI e i o], TR KT 250 A R w2 .

2 ik

2.1 ERESA

HESCHR[4 -5 1 F AR R. 70 SUBERE CSTBL/6J /)N BRI AR 75 1 ], BEATLAME 8 LR IE 5 %) B, ] i3
Ttk s LA TR o = AR ILRL, A B R ROK. 12 JRE , A/ INER L 50 mg/ kg 771 2 i s R S STZ (I FH AT LA
0. 1 mmol/L #PER — AR ENZE MRBC I B 1% MIT) .72 h Jeil g 23 BE A , % FBG < 7. 0 mmolL/L 5 [R]5l]
SHE S STZ. RYES G 7 d, 52 A /N R B b , L FBG =10. 0 mmol/L (KT =35.0 g 35k 2 AUHE
PRI SRR , Ak b = B Tk K 40 IR ( U6 64% ) /INERIBEHIL A3 ST Xof HE L BH ) AT 5
FI(10 mg/kg) B IT3ALIEREAR (0. 75 g/kg) (1.5 g/kg) (i55(3. 0 g/kg) Flia , 41 8 H.
2.2 KK

WA AL B4R 257015 24 h PRGN E JREE 1 (0 ). 433 F 88 H 2R He it B 40 2 1 3K, 1E 5 6] BRI
I 25 T R A BUA (10 mL/kg 407K 3 4E 6 JH. 45 245 15 H SR sl — et 0 , B3R 1 il e 2 1 1%
FARTE A 2 B AR ENE 24 h RN E PR B . RIKG 255 B8 AERK 12 h B BRI 52 45545
2.3 —RRRER

RPN B OISR A AL/ BRI R B POK B R B SORSRICIRAS: B R AR EUACEE 1 K.
2.4 iEFREN

KRy 6 F G  ZEEAERK 12 h FREUA T, AR 4E0 & FBG J& , A ALHUL,3 500 r/min .0 10 min,
3 S I R il = (TG ) L B IH [ i (TC) AR %% B2 g 85 (1 (LDL) A& 4 (ALB) (LT (Cre) R R A
(BUN) 75 i Je 5 2 (FINS) . il J5 B SiAfE b A6 /N B, S RO B AR EE, THAR 2% R 4%, I B F 10% fR /K
hMRERR R 5, B R K G20 AL A AL B S SRS - B4 (HE) Je (o, Je/5e T ISR B ik 4
L.

3 #R

3.1 XN—RR R R

HIEE S L, BRI AN IEZ B 2R 2 IR W] 0435 Sl siaR A 55 B G2 , I Bifi 25 245 Bsf [ 1717 220 7
I SEAAA L, H A AA/NREE 2R Z IR SIS DR EGE. B3R 1 AT, 52515 A 4
PR R, W] 5 i T IE % B (p < 0.01) 5 5 25 ) [a], 1F H A A I K 2218, A AR B N 2248
K, £ 2 G AR TR A R R AR BE K, L PHAE X R R KT S AE e e vh S R S 2 B 5 4 B JAIGRI i 4156 5

Je s ) AR AT S e A BB B (p < 0. 05) .
F1 HEEHZME(x+5D,g)

i ] EH R PR I = R (SRl

22T 28.8+0.9 37.7 £1.3% 37.7+1.1 37.7 1.1 37.8+1.3 37.9+1.1
1 28.7+1.2 36.0 +0.9" 37.1+1.2 35.7+0.8 36.1+1.0 36.1+1.0
2 28.8+0.9 35.5+1.0" 36.2 +0.8 36.1+0.9 36.0 +0.8 36.1+0.8
3 29.3+0.9 34.7 +0.9" 35.5+1.0 35.3+0.8 35.6 +0.9 35.5+0.8
4 8 29.3+0.7 33.9 +1.4% 35.3+1.1" 34.9+0.8 35.4+1.0" 35.3+1.2"
5 29.9+0.6 33.0+1.5" 34.5+1.1° 34.3+0.8" 34.5+1.1" 34.7+1.2"
6 Ji 30.1+0.8 32.0 +1.4% 33.7+1.2" 33.1+0.7 33.6+1.0° 33.7+1.0"

T SIEH ML, "p <0.01; SERLAIL, " p <0.05.
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3.2 AR RN
H1 2 W, 45 2 i A AU 20 Sl s I IS DR S8k A, S T v 1 A 0 IR (p < 0. 01) 5 25 25 1 1H] , 1E
%éﬂﬂu%d\rbm/ﬁ:zw BEAYLH MWE N 22108 TH 5 , 25 25 25 A UBE X A AN W) AR B2 R e, Ferh T Ss e e b il i A
55 4 Ak RGP A 55 S TR Y Mo KT 4] A TR B ZH (p <0.05) .
£2 FmAERIRME (x £ SD, mmol/L)

i ] IEH A FHE i i e R
5T 5.0+0.8 11.5+1.1% 11.4+1.1 11.5+0.8 11.3+1.1 11.2 +0.9
1A 4.8+0.3 12.9+1.2% 12.1+1.2 11.7+1.5 11.8+1.5 12.0 1.7
2 A 5.0+£0.5 13.3+0.9" 13.0 0.8 12.0+1.6 12.3+1.2 12.2+1.5
3 4.7+0.4 13.8 +1.4" 12.8 £0.7 12.5+1.3 12.6 +1.5 12.6 +1.1
4 1 5.0+0.3 14.3 +1.2% 13.3+0.8 12.8 +1.7 13.0+1.2" 12.8+1.3"
54 4.9+0.3 14.9 +1.3% 13.9 +£0.6 13.3+1.4" 13.3+1.7" 13.4+1.2"
6 J& 4.8+0.4 15.8 £1.6" 14.5 0.8 14.1+1.4" 14.1+1.2" 14.0+0.7"

T S IER AL, "p <0.05/0.01; SERILIALL, " p <0.05.

3.3 MREBHFIE

B 1A 7] DL ARV SR R S IS, BRI 25 25T 24 h JRAER EK P R B AT, OF B % T IR R IR
H(p <0.01) , KRB L5 2 Hi AR 2H B I 403 03 P B R 80hE Y.

5252 JA (N 1B) 254 20 24 h (9 JREE 11 B MR TR R 0 BRZE, DL PR BRZAAE R 3 (p <
0.05) , SRR BEAH LLRRAR T 23. 08% , HAR & AAUA BRI LSt 122 5% (p >0.05).

Y24 (B 1C) IR R 24 h JREES 2 JAAH LAl &, 3 A RS 5 PHAE 0 REZE T 246
W rh | A AL AR I MR AR AN B 24 h i IREE 1 (p <0.05/0.01).

2526 JE (B 1D) AU HRZ 24 h JREE (5 4 JAAH HO AL T [F]— /K7, H B I & 1 5 % R, B A AR A
JE 5 FHPXT BRI T S A0 e 38 =50 fe 2 T RBIR 5 o B b R (IR AL/ VR 24 b BJREE 1 (p <0. 05/0.01) , ABH X IR
AR AR A (B P S IER AR, p <0. 01 SERAIA L, " p <0.05/0. 01;ns p >0.05).
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3.4 BIThEERIEIm

I 2 AT, 55 TE R A L A2 M 3 Cre (& 2A) \BUN( &1 2B) ¥ & i (p <0. 01) , 17 ALB /K-
W TRE(E 2C,p <0.01) ; SEIARIZ LA, FHA X IR AT 35 40 B 38 — 7] 4 41 ¥ e B o B I ML 3 Cre \BUN(p
<0.05/0.01) , 3F-REBH B 4L 8 ALB /K (p <0.05/0.01).
3.5 XtERBINEERIR I

L 3 AL, 55 TE R4 P, AR A I FINS (2 & (p < 0. 01) 5 SRRV ZH P e, BHPE X R R AT 3546
Jie 3 = 55 it 2 ¥y e I o BRI FINS 7KSF-(p <0.05/0.01).
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(A) 7SI 2 (FINS) 3 SIER LML, *p <0. 01 SHIMAIA G, */ " p <0.05/0.01.
3 MEERSENEMm
3.6 XFIMASHIF M
HI [l 4 AT DL, 5 TE 8 2 b, AU 2R sl s v TC(181 4A) TG (&1 4B) bz LDL( & 4C) 2 T+ (p <
0.01/0.05) ; SHEAYZH b, BHA: X BEFNLT S A6 5% =457 1 41 ¥4 g k2% %Ik LDL 7KF-(p <0.05/0.01) ,{H

Xt TC K TG A FER S L2 5 (p >0.05).
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PR H A, B PGS A ZH KT 58 A6 S A1 v L v 3 R0 At 4 0% A = TS 7 5 0 5 A A P O 2R 2 (p <
0.05/0.01).
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3.8 tEAFALRIEZHIRN

B TSR A /N BV IEZH 2 HE ) F, 7 DL IE 6 B2 B /INBR ORI B /NG T0 0 B A0 2% 5 AR A4 1 L /)
BRURFEIG K, ZR A A S R BREE s A B/ IV HE P 2560, 380 B /N b R A R SRR 0, ' T J e 2 4% 240
R ;& 48 25 4L U s TR (181 6)
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Hili PR 993 ( diabetic nephropathy , DN) J& 1 %4k 2 BB PR 1) 3 B ACAE , 4k e W DR 52 AT 1R
BB N EAE P, T BB A DGR R R M BE TR T i R e B A
JRFEUPE R A Z SRS | RIBE PRI - BRI AE s MR T VR BRI, A B AN AR
N2 RO FRAE ) EERTERRAE ™ . e 5 A\ B o AR (DA S AR , RO A DL BB 250 %k
B ARBIE R FH o B S TRDRHSE DL 2 Bl 5 i K 75 3 P I 5 SR AR, R A I il 3 STZ fifi /N B
R B AL IS, 1 1T S SRR % 0 e o 2R EH BB AR AL RIS 5% 5 Fp S P A s AL 5 RS I A8 O A2, 15 %
HE A AR E R T 5 | A DI RENE S 2 SRR A8 477 , R FL AR AL RS A -7 , S s Il 2 ZRARE DR
B AR AT PR 5, ShPR IR A%, LR A R e e g BILAE AR A B i N R B AL, LT 4K
W BB PR T Sl P R .

FATHIBTTE RN, bl R RIS BEAR A T AR 5 S R/ IS B, LB /KPR 1 PRAE 25 240 e 5/ B
Thes A DIREZ EI0 T, MUV SRR R e BT R B A A BUE /NER I S IE R R IR IXY 5K SRR, B
A2 B DN [ RUREAE. ST SRAE I RS 6 JH], AT SRR (RAS Y/ N Y FBG A1 24 h BRI, AL BUN,
CRETC TG ,LDL FINS JK-P-HU 4850, $-THMTE ALB &3 252380 )T AE e il LAWY S e it e i A



200 R CE AR %33 %

A BENRAC R 27 10 2 OB DRI /I SR FE R 35, A2 W DIREBOER ; - Tl AR LA K-, T PG
P, DRI A — AR A PRI s TS A R ) RAT SR AL R e PRI FHAR A 1 S gl

S 3Lk

[1] REIDY K,KANG H M,HOSTETTER T, et al. Molecular mechanisms of diabetic kidney disease[ J].J Clin Invest,2014,124(6) .
2333 —-2340.

[2] SHARMA D,BHATTACHARYA P,KALIA K,et al. Diabetic nephropathy ; new insights into established therapeutic paradigms and
novel molecular targets| J |. Diabetes Research and Clinical Practice,2017,128:91 - 108.

[3] FEEHE AL SO, BOEE. 2R AT S LGy 7 I P B D RE v 60 Bl RATFE L) ]. R BE b 252%35,2006,27(5) 29 - 31.

(4] ARE XA, FLAS, . B8 PPARy #5758 CMHXO008 b & g Tk £ 175 A (08 B 5 s A s AR T LT ] vl [l 2 3 5
4,2018,34(8) ;1114 - 1119.

[5] LIU X,LU J,LIU S, et al. Huangqi — Danshen decoction alleviates diabetic nephropathy in db/db mice by inhibiting PINK1/Par-
kin — mediated mitophagy[ J]. American Journal of Translational Research,2020,12(3) ;989 —998.

[6] MBS, a9, itinr e, 5. CXCLI6 SRS STZ 75 FHOME RS/ N B a2 [T ] o R BIAE FiZAE ,2016,32(2) <327 - 332.

[7] XU L,SHEN P,BI Y, et al. Danshen injection ameliorates STZ — induced diabetic nephropathy in association with suppression of
oxidative stress, pro — inflammatory factors and fibrosis[ J]. International Immunopharmacology,2016,38 ;385 —394.

[8] KATSAROU A, GUDBJORNSDOTTIR S, RAWSHANI A, et al. Type 1 diabetes mellitus [ J]. Nat Rev Dis Primers, 2017,
3.17016.

[9] LETELIER C M,SAN C A,PROVOSTE J R, et al. Pathophysiology of diabetic nephropathy:a literature review[ J]. Medwave,
2017,17(1) 6839 - 6840.

The effect of Erigeron breviscapus capsule on Type 2 diabetic nephropathy
of mice induced by high — fat diet combined with streptozocin

LIU Qing-yun'*,DU Xin-ye’,QU Yang' ,DUAN Yan-rui*,DU Yi-bin'*?

(1. College of Chinese Materia Medica, Yunnan University of Chinese Medicine , Kunming 650500, China;
2. The First Affiliated Hospital of Yunnan University of Chinese Medicine , Kunming 650021, China;3. Faculty
of Life Science and Technology , Kunming University of Science and Technology , Kunming 650500, China;
4. Affiliated Hospital of Yunnan University , Kunming 650021, China)

Abstract ; The aim of the study is to explore the effect of Erigeron breviscapus capsule on diabetic nephropathy mice.
C57BL/6J mice were fed with high — fat diet (HFD) for successive 12 weeks and then intraperitoneally injected
with streptozotocin (STZ) to establish the diabetic nephropathymodel. After that, mice were randomly divided into
model group, positive control ( benazepril,10 mg/kg) and three doses of Erigeron breviscapus capsule (0.75,1.5
and 3 g/kg) ,eight mice each group. Meantime , another eight non — HFD mice was selected as normal group, only
fed with standard diet. After six weeks of continuous administration of the test substances, these parameters including
fasting blood glucose (FBG) ,24 h urinary protein and serum triglyceride (TG ) ,total cholesterol (TC) ,low density
lipoprotein ( LDL) ,albumin ( ALB) , creatinine ( Cre) ,urea nitrogen ( BUN) and fasting insulin ( FINS) levels
were detected. HE staining was used to determine the pathological changes of kidney. Results showed thatFBG, uri-
nary protein, Cre and BUN levels increased significantly as accompanied by the injury of end — stage renal function
after the induction of HFD combined with STZ. Simultaneously, glomerular hypertrophy , mesangial expansion and
basement membrane thickening were observed through pathological examination. As expected, these indexes were
improved on the Erigeron breviscapus capsule treated mice as well as the kidney ratios decreasing. Overall , Erigeron
breviscapus capsule has the potential for treating type 2 diabetic nephropathy mainly manifested as protecting renal
function to a certain extent,and delaying the decline of renal function.

Key words : Erigeron breviscapus capsule ;type 2 diabetic nephropathy ; hight — fat diet ; streptozocin ;urinary protein
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