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Abstract

Objective: To study the therapeutic effect of Dioscorea opposita Thunb. extract DM-2 on cationized
bovine serum albumin (C-BSA) induced chronic nephritis rat model. Methods: 70 SD male rats
were randomly divided into normal control group, chronic nephritis model group, tripterygium
glycoside positive control group (6.5 mg/kg), prednisone acetate positive control group (8.0
mg/kg) and DM-2 low, medium and high dose groups (1.0, 2.0, 4.0 g/kg). C-BSA was used to pre-
pare nephritis model rats, all administration groups received relevant medicine for consuccessive
4 weeks. The effect of DM-2 on 24 h urinary protein level of nephritis model rats was detected. The
contents of serum total protein, cholesterol albumin, serum creatinine and urea nitrogen were
detected, effects of DM-2 on the morphology of renal tissue in rats with nephritis were observed
by HE staining method. Results: Urinary protein, serum creatinine and urea nitrogen level were
significantly increased (P < 0.05), while serum albumin contents were significantly decreased (P <
0.05) in rats with C-BSA induced nephritis rat model. Urine protein, serum creatinine and urea ni-
trogen in DM-2 low, medium and high dose groups and tripterygium glycosides and prednisone
acetate positive control group were significantly decreased (P < 0.05); Serum albumin content in
DM-2 medium and high dose groups and tripterygium glycosides and prednisone acetate positive
control group were significantly increased (P < 0.05). HE staining results showed that the patho-
logical features of renal lesions were significantly reduced in DM-2 medium, high dose and pred-
nisone acetate groups. Conclusion: DM-2 has a good therapeutic effect on C-BSA-induced chronic
nephritis in rats, and can be a candidate plant drug for chronic nephritis.
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1. 5|8

154 B /NER1F 4 (chronic glomer ulonephritis, CGN), fiFRIEMH:'SF %, & HEZMEERFIEMELE T E /N
BRI RE MR 1], HEEIRRERINAE AR MR ARSI R, °7A A FREE 1S Dhag iR ,
AR EIVBIEE L [2]. A NI, BN 3B AR B T RE S 25 1 5l D8 o, 184 B 58 5 B 56— A,
15 64.1% [2], B, XHEMEE RGBT AR R LS R R EE RS 2 —. R, BrEE LK
RIFHLIE A, A5 REN FHEYIME R3], IARE 2GR _E B R Gz il Fva T 18
B2, AHFMER, BUEHZ, HAPRE 5 S5 M LS R T 20, e 2% 5106 S T D e 50 3 1T A
B HE & AR TT 4] [5].
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R EA RN A RREEMZ —, MUBEMAHAMEEER&EIEFRME, BEFREE, K
WRARE, NS AT FEYI, N9 RGO Fh 2 E[6]. 11025 3 B 7R 5 U0 FH B (IH B PR BRIFF)
W Mg, A PRI 2 —o (W22 mERRZEEY), TR ERELEIREED L —.
RERHEYIEFINTIERZE, BT (MRAREZ) , #5108 E&[7] (8], BEAMEFRE, AFEm, %
BIRE ST (9]. IR ELOFFLR A, WLZ A SR B SR . O RY B, B
SEVERIL10] [11] [12] [13] AHA ILIAYT B WE0E 77 T IR L LD . DM A28 58 2 B R SF 10 RSB AR Y
HIRAFNERNZ 73« BARE (B 3298 B DAL 24535 PR 43 28 B A Bt ) — AR A8 = i, el
T T BA R SR G E B B PR A — o A B PE R TR LG b, 22 4 i mT DA A A BRI 7R
Hil7) . BRI T T AT TN DM RS HEAT 73 55, T I DM FH: 85% 7K S BT 1 HI% W DM-2 i
IR IR GBI (Alzheimer’s disease, AD)EFH FI AD /N R EA — @ M XGE S 1B 28 12534 14] [15].
HAT, AT A EAEIT X DM A1 DM-2 B FABTE AR 25800 78 . AN 700 F R 1L 2552 50 DM-2 T3
C-BSA 3118 VE'S AR, W10 AW S PEE & KR IVaIr G, NIIER Bz FTiRyrig
PR 98 SR AL 78 At A SE 0 AR AR

2. MMEFHE
2.1. (XRS5

2.1.1. @5k

I ZGH2EY) DM-2 i R =B i B B AR AL e s (R A2 ditS: 0411105, WL
BAEH A RAF]); BEERIRBM A LS : 050710, HramteR 25\ A R sTEA 7)) 3k RA S T A S
104K8926, F[H Sigma A#)); /MN-ILEHEABSA). T/KZ fZEDA)YFIRRAL — i fZ(EDC)¥K E 3£ H
Sigma A~ w], N5 AR

2.1.2. SEEGEhH)

SD KR, HilE. SPF 4, IR 18-22 g, HUBTSREERIASIOEN T OB AE, ST B A v
WE5: SCXK (#) 2016-0003. )42 50 78 R B K% S5 sh 0 SPF L 2 s k47, SL5e
BN AE Y ATIES . SYXK () 2011-0001

2.1.3. SLIE{YEE

64R R iR = Il B O L (32 [ Beckman /A F); DW-86L286 HY AR i oK 46 (FH H g /R A )5
BSA224S-CW Bt R (AL 382 PR IR A A]); 58 400 42 B B A4 I E A (EigRHE S R 45
HIRAF]); Leica DM3000 A4 R BUE KA 7 i RB(FEE R R A ).

2.2. SEWFE

2.2.1.DM-2 By#l&

PRI ZGEE ) DM-2 F HP IR 8 37 SR B Ak 1 AR A T2 B4 o AR 45 75 7% 4% DM B3R EUI#Y K (500
2)5 1.5 L BAKAE EI AT FHFEU o, M RAEM. 25, 4RI EINICK OB L REKRE
WE] 50%~55%2 8], 1F 4°CHE 24 /NN, WEE BIEW, FRU0E; MfE, 75 RiEmRELkEntK R,
18 R BE A B 80%~85% . [H], 1E 4°CHHE 24 /NI, FEBRVTIE, W& HiEWUHAT T1RRI1S DM-2, & H.
2.2.2. C-BSA ESHB M B IR BISER R 4T

# 70 Kt SD KERBENL N 7 AN, R4 10 Ho RPN IER R, B0E REEA . FAM%
ZHFBH X FR 41.(6.5 mg/kg) EEER YK JE KA BH X FE 41.(8.0 mg/kg) LA R MR L 23R B DM-2 (. F. Eifl&E
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B2(1.0 glkg, 2.0 glkg, 4.0 glkg)o & A/NRIITE SPF sl s WA @RI TR . B HKETOK. BRIE
WXTIRALAN, HAKA KR S% Border (I774[16], HEATIR L C-BSA S KRB B A, o
Sl 2 E N 2 mg/ml (1) C-BSA ¥, LA 1 ml AR T KRN . 55 K FIEZ s FiES, x4
HORRIAT I RRE 1 . 50, Hl% | mg/ml IREEH) C-BSA WK, TETCH &M N RBF KIS, WIthE
SHAFIN 0.5 ml, VEST ROVES B, HEEME 2.5 ml, BFHES 1K FRE AL IR
IR BHPEXS REZH Je DM-2 25 25 20K BRI B 45 2 AH ML 259031 1.0 ml/100g, ESE 4 Fs 1E 6 REZH R0
AL ZH K BRE 1B AH A AR AR B AR K

2.2.3. AE{LIBER

1) 24 h REBHEKFRE 2

ERSERE, 3 T2 T PsE 2 JAAT 4 J8 IR & 20K BRUEL TARU I8 IS 24 h PRIBE A AR A 2 i
AR 58 24 h JR R H &K,

2) MyESAEE R, MEEEE. BEA LRI IMTE R = E SR

AT 4 FlEa— IR 1 ha, SR RIRIES: KA BUIL(Z) 2~3 ml), K 0(4°C, 10,000
r/min) 15 73080, S BS i, I AR A o TR AR LR 7R Sk & 2E R BRI R R e I [
8 A LA LB RIS JR R A& =

2.2.4. ‘BHAFELATRIBRASFER N

1) BREAZRY) F &

RIRGH) 1 h J5 b BERTA KR, Fexrf— RORR PR 4a5e, 2 i WEZHEL 6 RO BRI B IEZH 2K,
TEVKA A B AR K FREE e, PRSI, BN 4% 2 R R BRI A E 24 h DL E@C). EFTEHEEE, B
S FE RSB, RIRE M 50%—70%—80%—>95% 1—>95% 11— 100% Z.F% - 100% K% 11, & — 2k
JE /KBS (24928 30 mine FF2 — FHOKIE BACEE A —HR 1. 1B A% 20 min. 25638, V)5 ek #k
F TR AR R K H IR 2~4 AS/NI P B SRR PR EE 45, ON 70°CHEREE T R J5 FH B SRK e 4%, B
J 48 ZE MR/ Ve P 3 JE FEUORON 70°C ISR RS T, U B e K U0 R 1B 95% RS, R AT EHH 3% A FH
JEVH B AR AT BT & V) i A S DR BLD) R, DA SO TR O e S E R Y 28, RS um,
T4 2 BMaE RS ER N b, SISV BT 70°CEFR T 2~3 /N, TN S0CHEFEITE. &
Pl 1) Fr FHAR S0 32 JE N 4°CUKAR AR AE DL A% & Rh et

2) HARR - FAREME o)

FH e & U0 F S 20K, VIR RN K 20 0%h, vER AW, DIRRAZHIRI 10 4058, H S
IYEREL 100% O BEDE 2 ZH2K, TN 100% L8 15 7050 BE 1T N 95% 80%- 70%. 50% LEEH
&5 o E DAZRTRKSE 5 208t JeERDREU) R TN TR AR IR AL € 20 b, ZETKIE 7R, 1%
LA A ERD Y 25 a0 20 M 57 55 AN L B PR 40 J5 PR ZR IR e e /NE A B B 0.5%~1% B LI R G
10 Z3 B AR A BT G AT 65 o D) BN 100% SRR LK 4~5 23 b JS 424 TT BN 95% L 1. 11
K ML LS % 1 b, B IAL TR BN T 1 BN R T AEIE 5 dh. RS
F B0 1~2 35 AR PR i 5 B Fr 1 DL R B WL B Leica DM3000 A= 47)25% it S 0 3 40 23 B R
BT RGOS T IR

2.2.5. BBt
B 5045 32 SPSS23.00 BRAFHEAT 20 M o Giih 2 8E LAEL + A5t % (mean + SD)RIR, 24 [R] HLEL
R 2R 5 Z 0 BTi(ANOVA), WiZH R ELBCR A SNK 2. DL P<0.05 B 4iil 2.
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3. 858
3.1. DM-2 3} C-BSA iFSHBM ERXIEE KR 24 h REHESENF

Iy AR C-BSA 7 5 K1 I B A A ALK ST DM-2 T 2 AT 4 JE e w40 KB 24 h JREE A B S
TR 25 R R, 5 IE 6 A P A Y 2H KRR 2 8 R 4 1 24 h SR B A B T I (P < 0.05);
SRR, 4525 2 )G REEERIK R FABHMERT IRZH KRR 24 h JRE B H BB EFFIKP < 0.05), HAhA
K252 FJGI 24 h [REARESERA BEZLEP > 0.05); 4254 F)5 DM2 K. H. mHEA 44
KR AR BR A R 22 HF NS R UK JE FABH MEXS IR ZH KRR 24 h JREE A & B 1 B F FAR(P < 0.05~0.01), L% 1.

Table 1. Results of 24 h urinary protein content of each group rat (n =10~8, x =+ SD)
F1 SHAR 24hREAEEENTULER @0 =10~8, ¥ +SD)

24 hWJREAE T & (mg)

2153
4L 252 “BZ54E
B3 X HE4H 1.78 £0.17 1.66 £0.29
HERYZH 2.14 +0.28" 2.34 + 1.43"
HABEL T (6.5 mg/kg) 1.85+0.46 0.33 +0.04"
i B2 I JB FA 41(8.0 mg/kg) 1.28+0.57" 0.39 £0.14"
DM-2{& 7 & 2H (1.0 g/kg) 2.12+0.84 1.96+0.16"
DM-2 #7240 (2.0 g/kg) 2.03+0.44 1.97 +0.03"
DM-2 & 5| 2 21 (4.0 g/kg) 2.12+0.45 2.04+0.108"

I SIEWALE, 'P<0.05; SHBELE, P<0.05, "P<0.01,

3.2. DM-2 3f C-BSA FSHBMBERRRARMFZBERE. SEBREEESENRIT

KIRGZ 1 h g, MWEARECRIM S S i, 0 iys B s e, A e DL [ R o &
TR, A5 EIR, HIER A, IR K BRI A IR A A B A RS = BT (P < 0.05); SR
P, B AL EHMESIRIE JEFA P A KRG S EAAARASTEREMZP < 0.05), DM-2
WL RS 2G4 RIS AR A A B SR NP < 0.05), BEERIKJEFARI DM-2 H. A 2541 KR
LI e B [ i W 208> (P < 0.05), L3 2.

Table 2. Changes of serum cholesterol, total protein and albumin level in each group (n=10~8, X =+ SD)

F2 SAMEREEE. REARBEEHSENETHMN=10~8, x +SD)

25 HREOSE SFidSies e JE ]

1B 0 R 2 67.16 +3.22 52.46 +1.55 1.92+0.25
HERYZH 64.5+3.81 442 £2.62" 2.76 +1.27*
TN Z F (6.5 mg/kg) 67.58 +1.54" 47.47+2217 2.19+0.28
it 2 ¥k JE WA 4H.(8.0 mg/kg) 70.17 +3.91 50.28 +3.95" 1.67 +0.30°
DM-2{& I ZE4(1.0 g/kg) 63.13 £2.56 44.89 +2.58 2.02+0.37
DM-21 57 5 4H.(2.0 g/kg) 67.09 +£2.98 4749 £233" 1.74 £0.24"
DM-2 & & 24 (4.0 g/kg) 66.53 +3.92 49.31+2.98" 1.79 £ 0.52"

. SIEWANE, *P<0.05; SHEMALLLE, "P<0.05.
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3.3. DM-2 %} C-BSA S8 14 E SRR A R M B ALE FR R & E/R0

RREGEH] 1 hJa, AR BCR ML B LS, ek i B i U AR SR B AT R 45 R &R,
HIEFAHRE, BAKRMEIE AR RN & R RE MNP < 0.05); SHEMAE, DM-2 1. .
e =S 2 AL DL SRR UK JE Fs B PR  IR AL ILIT AN PR R RS B B35 TR (P < 0.05), T AT 2 1 B X
2K BRI 5 B 35 B IR(P < 0.05), A& 3.

Table 3. Changes of serum creatinine and blood urea nitrogen level in each group (n =10~8, X +SD)

% 3. BAMBAE. REFSEWTHLMNO=10~8, ¥ £SD)

2153 AL & (umol/L) JR Z % & E (mmol/L)

IEF R 35.6£5.70 5.81 £0.67
FATYAH 51.4+7.78" 6.84 +0.72"

H N BELTFY(6.5 mg/kg) 38.8+7.49 6.33£0.71
BETR K Je Fa 4H.(8.0 mg/kg) 383+6.71" 5.97+0.61"
DM-21& & 2H(1.0 g/kg) 39.1+2.71° 6.03+£0.67
DM-2 {5 & 2H(2.0 g/kg) 37.87+5.49" 6.34+0.39
DM-2 =71 2H(4.0 g/kg) 41.6+4.72" 5.70 +£0.33"

W SIEWAHANE, *P<0.05; SHEMALLLE, "P<0.05.

3.4. B4A40 HE 4R

SIEH AR b, BRI BB I N B . B NS R (AL (LT A AR . A
AN B /INEREE B FCYENG S SR TR . DM2 K. HL B S AR A 2L DL R SRR IR B AR A 1
Y8 2K B I AL R T A P AT K BRI S, LT 1
4. g

W N A5, IGPRREIRZ R, RS, REERISHEK ZE T haeil, 2R E S R
BRI R ERE, JFRA SRS IR . ARSI B 2R L, SBOEEN
VAIT I B R R T B PR K, 4R T R R A R R R TR . Ik, XIS
3 0 B R HEAT A 2 36 24 A B 2 T — AR . SEEAE SR 237 R B R R SCIAE T — i, B
ELIFTMRN, FEHRITIRE S & MHLIE R O KRS, I IR B MR 5 7442 1
JZR[2] [3] [4].

B (R B T AR RS (bR 8, TEMB M 1 S0 i i HEAT VE R B g ZE R MR I[17] [18]. SR
B B B /N L R AR NER R MG AR T R, PR T A 1 % R R T
FRCET 2 D 5 /N A R 43 MR L O R T b 2 2k I B M B R,
S 4 IO A R A R DR PP A A RIRR . BRIz A, BRI 11 25 2 B i 2 R 1 ) B B
M FEAAE B T, KNS, R R E e, N bR Uk &, MR8 5 I BT,
AT S 4k EFT L5 AR 22 BT o WL I D A T 7 SR 2 th B2 49 S A RS B JE 08 10 28 (1 R 75
SECS RN, REIRBRR . B, PGS R IR R R R 2R T R i 2R
Frz—. BANOTIRL RER, C-BSA ESIBME AMA KR 24 h JRE A S ST, HIUREN
F . DM-2 FHUAITIEH 2 FIRE (5 B BARE FRmass, HEHRAILERE BEHER, B4
JEJE DM-2 i, 1. BEEAFIEAL A KRRE o W] B BRI, AT PELLE S 5 PR 2 1 5 U
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T
DM-2{£ 71 (1. 0g/ke) DM-2eR 1 (2. Og/ke

DM 2P (4. 0g/ke)

Figure 1. Effect of DM-2 on pathological morphological changes of kidney in chronic nephritis
model rats (HE x200 times)
& 1. DM-2 31814 15 RARB KR 1B B R EE L S B RS2 (HE %200 %)
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aAh, AW FORE AR BT I S R 2 T, DMI-2 R e P RS 2 UK BRI T JE
AL 25 4R SR LTS L AT 5 B W R b o e I IUAE P - ORI ER R R A L (MO) W IR BT ARG 2 . MC
o R Dy Re i . MMM = ARG 2 L B AR DR/ O AT 32 350 /N ERBE Al AT 75 i BN B /) R [ A 4
MEEIHA[2]. DM-2 H e PSR 2 2 4K SRS A I S BT AR TR AL, R R DM-2 Refis
YT IS 2 AOBU T RE CL A5 L RIS, LAy g IR 5 RS P /I AR SR AR A T2 Jk A B O A
JRPRERL, AT R B /N ERUSC S 45475 -

13 LS i 278N 113 d), JT E HE B NEREEH, FNE R i B AR D, AR E IR,
v DAL 375 FULIT &5 82 P e A2 2 S 2 B /N ER R et Th e 2 15 IR (K — DB 2R bRz —. A, MR B
N AR LR, IR PR AR O8I BN ERIE . i DAL AR 3R U2 T 5E /N ER (I8 R 1Y
AN REETEAR  BATRIWT FU S R 7, B R AL BRI 35 ALIE A L9 1 PR 2R R R H AW BT i, DM-2
&y e R=ATESS 254 DU BEER IR FEFA BT IRALLT AR 3RS R B K. ¥R DM-2 REfg 9]
O NER (VP T RE KRN I WA RE

PRtz b, B HE et s R SR, BRARR FAHSUESBIEF W IRAA PR 2R, #75 C-BSA
FERHE RPRE R DM-2 8. . s =R 245 DR SRR IR JE A AT 23 18k 22 56 R BRI ZH 47
ERRE SR A SR, U DM-2 (R . =R S 25 H DU IR IR JE R g 9 BN
2.

W RRERGR AR FIREYZ —, RL/ARLR, LZ5HY) DM-2 65 525 R ¢
R 24 h JREEA S5, FRIIEULE . JREEOKT, PRS2 e IE [ 5 5, R A K
FAAGURER T, RIVEIIRE, ARCEBIRIKERMIE . 3278 DM-2 X C-BSA 'H ¢ K BB HAT L0 (1)
2528, W HEAUISHLE MRS, AT JE e AT SR AR R SR SR ANIG R BT T, 9 253R77
R IEF 2 DN SR 2 AR .

E&WH
T S R A DR DR 2 AR B BT I R v R I H (202310760010) 7 88 122 A4 0K 27 1 - R AFF R 3 5 6 0 H
(XIMUYJ20210604).

&E ik
[11 FEEZE, bl ARFEZEM). Jb50: AR TPAEH AR, 2009: 508-511.
[2] fH/NBE. BRI M B A B SE I A 70 S A LS BRI B BRI [D]: [AE 24008 30). EK: HEIRKR#,

2006.

[3] M. 2B iEFIBURT T8 % 15 98 NF-xB 5 5 18 B f0 5 R A SEIG AT 70 [D]: (Al 2400 830, rE sl mA PR 2GR
22014,

[4] XEAT, 206, 484E1, &, BARKR C-BSA BH'S REAG T /E LIS R[], FEZEE, 2014(6):
12-15.

[5]  3KAK. A8 RGE MLVEIRIT 18R 98 B F IR MBS 5 SE B0 A 7L [D]: [l E2A01e 5], dbat: dbathBRZR2, 2012.

(6] WM. (L2 3o LN A E D). BARARMERH, 2009(6): 76-77.

[71 Chen, HM., Hu, Z., Liu, D.L., et al. (2019) Composition and Physicochemical Properties of Three Chinese Yam (Di-
oscorea opposita Thunb.) Starches: A Comparison Study. Molecules (Basel, Switzerland), 24, 2973.
https://doi.org/10.3390/molecules24162973

[8] Sun, Y.P., Liu, T., Si, Y.P., et al. (2019) Integrated Metabolomics and 16S rRNA Sequencing to Investigate the Regu-
lation of Chinese Yam on Antibiotic-Induced Intestinal Dysbiosis in Rats. Artificial Cells, Nanomedicine, and Bio-
technology, 47, 3382-3390. https://doi.org/10.1080/21691401.2019.1649271

[91 Zhang, B., Guo, K., Lin, L.S., ef al. (2018) Comparison of Structural and Functional Properties of Starches from the
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