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Abstract: Objective To compare pharmacodynamic difference of Ribes diacanthum (RDP) and Ribes mandshuricum (RMK)
treatment on renal fibrosis in vivo and in vitro. Methods Both of TGFf1-induced HK-2 cell fibrosis model and UUO-induced kidney
fibrosis mice model were used in the present study. The cell morphology, ratio of cell length to width, renal histopathology, protein
expressions of a-SMA and E-cadherin in kidney tissues were evaluated through biological and pharmacological methods and
technologies, including Western blot, immunohistochemistry, HE staining, Masson staining and so on. In addition, partial least
squares-discriminant analysis (PLS-DA) was applied to analyze the renal histopathological score as well. Results RDP (1.5, 5, 15
pg/mL) and RMK (3, 10 pg/mL) effectively improved morphological changes and reduced the ratio of cell length to width in
TGFB1-induced HK-2 cell fibrosis; Moreover, RDP (40 mg/kg) and RMK (80 mg/kg) remarkably decreased the expression of a-SMA
and increased the expression of E-cadherin in UUO mice model. The degree of pathological damage and fibrosis were also alleviated in

both groups. PLS-DA analysis showed no significant difference in anti-fibrotic effects between RDP and RMK treatment.
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Conclusion Both RDP and RMK have anti-fibrosis effects on TGFB1-induced HK-2 cell fibrosis model and UUO-induced kidney

fibrosis mice model, and there is no significant difference between these two herbs.
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MIH-Z5 € Ribes diacanthum Pall. (RDP), 1E44
NRREE T, JBIRH 5l (Saxifragaceae) #XEE
J& Ribes Linn. 184, FE0A T H BRI S
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MR L R 22 B R D de i, S H%IES SCXK
(75) 2016-0007, ZhWWHIFRLE 12 h WIS E, i
(2242) CHEE (50+10) %IEEMHEEF, H

FAROK B, @RISR 3 d JE IR .
1.2 XFS5Z4

ALK B T-p1 (TGF-B1). RPMI 1640 5%
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2.1 SEIEZHHMIRIECH

RDP 1 RMK $&H4 11 i) £ #2745 RDP.
RMK % 50 g, %M 1 : 10 fFPRRAELIIAIK 500 mL,
BRI R, [FIRERE 3 Ik, BRK 4 he B IFEPEEUHR,
WUERIOK, #1550 7145 RDP $28) (152
N 14.3%, FERS NI BRI RIERE!D
A RMK $2HU) (2R 7.5%, F B RS AL
MR AR, W83 LAT IRy B R



¢ %% Chinese Traditional and Herbal Drugs 35 51 % 285 18§ 202051 A ©129 -

G o AT TN ZE V7K I AR 2208 M R IR L
2.2 RDP #1 RMK % TGF-p1 iS5 HK-2 R4
HRMERLLER

¥ HK-2 i #% 8 6 X 10* 4>/mL A:4L 100 pL 1)
HERRIT 96 FLEFFRIR, TESFRFIE 12 h, 0
MiEREFREEFE 2 1 he Jehi N\ RDP $2H4) (0.5,
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IRCR R AE, RIIER X 2 AN EE AT . 8
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G, BRI B, BB B, &
Fa /e S IRy AR E, IS el 4 5FR
THEGESEIUmIRE, 7R 0 1 5 BRI
B, MHEHEEM 10 mLkg (40 AL im AR AR
St &R RFARAR S E5IRE, EALSH,
H ety SHMAME. A5G 04 H BT RUR
W, W1 d JEITIAL 2.
233 WARE KREHE 8 AR BME X/
ATHR K AL JS 5 45 T 1 EL EE 244 70 mg/kg R
W, BUTTNREE T R e R iR O, BYMT SO,
TR B OARER AN OE, JFBTT s i B,
WG PBS TR B I N Tty , U, B—F
& fE AR 10T 28 5 BN S T e B

M1, 3PN 10% 46 /R SR EE 24 h J5HE A
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234 BEHSURHESEAGE DL SN RAE O T
HWE, WGEMECA IS AT, F 10%48 /K SR i
E 24 h, BGHETIOK. ARSEME. Y. Bukg A
IKAE, KPR 43 BIHEAT HE Fil Masson Jetfy, fE4H/)
REEALIE 3 5K B AT L) T W S8 3 22 AR 1 .
HE YR &4/ REIEHA AR TR, Fh
ook, FRIRBE, BEANEEREYT K. E495. Bk,
B, AR AONE LT YERG AR I B A R,
BPERIEEARMEN D& “0.5 47, B
D 1T, RERE R “247, BESREZE “3
oy, WEESCRE “4 477, LHERZN “0 537,
Masson 42 AR #2528 /N 5B I Hh 38 AR 1 £ 4 4 21
A RSO ST es.
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KB5S ERBAWET TR URME R, H
U & R S iR 3 30 min, JE I RPTR a-SMA
(1:1000. —HIM =T/, % 30min, FHMA
DAB R 2.5 min, HJEMve. B4, BK. &
B R, fE S NS P S S AR A . a-SMA
Fo S AR %A/ BRUE IR 2T o-SMA R HEFH
RIS & LT 2 &
2.3.6 P ENIIEEATI N BB IEHZY o-SMA F
E-cadherin £ HWFRIAK-  AEHFRE S H DN RE
BEZHEZY 50 mg, TEVRZE I EIE A 500 pL
4 CHAMBEASRIGAF, 725154+ 78 0 it
JEH% A 1.5 mL BFOEH, 12 000 /min. 4 CH
0 20 min JEHCETE, N EAESE M, &0 BAE
FE o 48 12% 101 e J B R - 506 TR D T it s v
W, B B RIKIMARPUR a-SMA (111
000). E-cadherin (1 : 1 000) 52 GAPDH(1 : 5 000).
Tubulin —HT (1 :5000). IRDye (680RD) Hric i
. BBIEIT ARSI AN R G AT
SRS A6 K A Image Studio BN &G, 4
5L GAPDH 1 Tubulin AN Z, & EAM
PRIk .
24 GHESH

H Excel &b¥#%#i5 5, KH GraphPad (Version
5.00 TG, A BEERA X +5 F0,
KH Students’ ¢ # I8t AT AR LS SR A
ANOVA H1{¥] Dunnett’ #563547 3 48k 3 2HLL Ay
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3.1 RDP 1 RMK %t TGF-p1 %S HK-2 fRARLT4E
A=A

W 1 Fs, 5% H HK-2 4080725 S A0 5 4
BAFE, 44T TGF-1 R, A ARIE, H
HEZIAKIN, 20K B2 5 56 B LA 5 o0 FR AL AR B
THEZE 144, 149 {5 (P<0.01); SEAIEAMLL,
RDP $2E4) (1.5, 5. 15 pg/mL) A1 RMK #2547 (3.
10 pg/mL) ¥ DL #0438 TGF-B1 % FHI4IES
O, H A0 B 0 R LU B 3G . $27% RDP

Xof HE st

1 RMK X} TGF-B1 #5511 HK-2 i 4F- 4t B A
Y ER . BRibz 4, RDP B U5 Rk S
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10 pg/mL ¥J4ETF 1.5~15 pg/mL A, FLH & XT4R0K:
55 56 FE LA A R Z2AH AL (9.78%. 16.73%
18.03% vs 5.91%. 11.03%), UiBHBEERIMTL4E(L
TEPETCI R R
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HXHRALLE: #P<0.01; SERALLE: "P<0.05 TP<0.01
#P <0.01 vs control group; "P<0.05 P <0.01 vs model group
El1 RDP 5 RMK ZEUIXT TGF-p1 iESA) HK-2 LT LRIEN (X£s5,n=3)
Fig. 1 Effects of RDP and RMK on TGF-B1-induced HK-2 cell fibrosis (X £ s, n = 3)
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SEFRALE: #P<0.01; SHEAALE: "P<0.05 "P<0.01, FEH
#P<0.01 vs Sham group; P < 0.05 **P <0.01 vs model group, same as following figures
2 &4ENEISEL HE HRIEWELLR (X200, X +5,n=3)
Fig. 2 HE staining results of renal tissue of mice in each group (x 200, X+s, n=3)
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Ry RS, B ANETRES, BNE BT
K, B/NER TG R AR, BT A L 25
AR, SEFARLMEL, BERA/N RS FH ST
DLER o /N R A AR 1, A PR RS 2R
PRI FANTE, EAEEE R, EANENE
RINNERN, HFVEE, Bk, §NEE
WHIBHER, B R R 4ER A A K8 % g
MR, HSH\FARLAME, PERaihidEzZR 5
F (P<0.01). SHEAAMLL, RDP K& RMK J877
/N ENERRE &h ik, BNEEgE. BRI
P SER B, FEEMTEIEZEREE (P<
0.05). RDP 5 RMK ¥ 77 2H 2 ] /)N BB 93 48 ek
FEE LR Z S .

3.2.2 EFHARRAHEGE (Masson) MEELER
Kl 3 iR, TR RDP. RMK X HEZH /N L B 4H.
LULLEARA R . SRFEAREAML, BB/ E
F) 5 AT DR 4Rl 20 A, 3 AR AT 420 20 E EA
THHFENX, BESONN, FHEUEEEES
TRFARL (P<0.01). i S5HAZAH L, RDP. RMK
TBIT 2/ BB )5 r] WA D B AT 4R 24 AR, B [A) o

Pkl k. RDP BT 5 RMK iR T 4L,
P PUAF e S8 A FE I B 22 5

323 BHHZH o-SMA 53 Ai LRILGER  o-SMA &
WU A gt i o br S5, 7R B A4t it f2 v k%
FHRERBEFEM . SR a-SMA FIEKI4E R
BoR, TP AL L RDP. RMK KA1/ U 44
o-SMA EEUHEDERE: SRFRAML, #i8
HNREHAT o-SMA EAXEHERN (P<
0.01); SHEMAMEL, RDP & RMK A7 41/
a-SMA Ht A BH R A A B BRI (P<<0.05.
0.01). RDP 5 RMK 67 HAE K a-SMA HEFH
PERIAHMR L TEHEZR ., ERILE 4,

324 'BHHZ a-SMA Fl E-cadherin & H 314 7Kl
ELER A S R, a-SMA ER T A4 RDP.
RMK *tHRHAF WD ERE:, SRFARHAML, #
RN R FHHF a-SMA B HRIETHE 11.37 £,
ZRRE (P<0.0D); SHAHMLIL, RDP & RMK
BTN HAT 0-SMA R IR IE A PR
(P<<0.05), HAMHIZ5 714 49.23%H 52.79%. {E
BT ALA RDP. RMK X841 # K& E-cadherin

##

*

1 |

0- T T
fiFAR #iA RDP  RMK RDP RMK
o R BT

W AU H AR %

&3 FA/PDRSELRRIRAUE Masson FELZER (X200, X +5,n=3)

Fig. 3 Masson staining results of renal tissue of mice in each group (x 200, X+s,n=23)

RMK X &

RDP A7 RMK 477

it

a-SMA FHVETRIF &5 B /%
(=) [\S] EN N oo

BFEAR A RDP __RM RDP _RMK
it BIT

4 FHPNR o-SMA BEENRBEURLER (X200, X +s,n=3)
Fig. 4 Protein expressions of a-SMA observed by immunohistochemical technique in each group (x 200, X +s, n=3)
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a-SMA

RMK RDP__RMK
X HIT

BFER B RDP

a-SMA/GAPDH
S
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-
5]
ol——m . === :
RFER B RDP RMK RDP RMK
i VBIT

Tubulin
RFAR %  RDP _RMK _RDP  RMK
of FE BIT
1.59
£
3 0
,.glo -
= * *
E I
5
=05 it
S
m
0 . . :
BFEA  HHE  RDP RMK _RDP RMK

Xof BIT

5 HBENFRBEHELEF o-SMA F1 E-cadherin EEFRIEER (X £s,n=3)
Fig. 5 Protein expression of a-SMA and E-cadherin in Kidney tissue of mice in each group (X +s, n=3)

Fik, SEFRAME, HAHNREHLH
E-cadherin & H #A B B K (P<0.01); 5814
FHLE, RDP & RMK J&77 241/ BB 241 7 E-cadherin
EAFLTE (P<0.05). RDP 5 RMK 54741/
5B ZH 2R a-SMA Al E-cadherin 25 FH 3234 7K T6 B
3.3 D ZRFIFI ST (PLS-DA)

/N BB I BE VR o> s, B R R AR,
BEY kK, AR, BNEEBEY R 5. AL
PEL OB, BIE R OGE . 4F 4R RS
SIMCA-P13.0 #1F, RH PLS-DA %} RDP Al RMK
BT /N BB IR EE VR A PR R I AT 25 & . BB
6 A%, 1t RDP il RMK 397411 PLS-DA 154K
H RDP Fl RMK 697 H I/ AN, 1 B 0*<<0,
W A RES, RBMRRA G, FIAA
RDP 1 RMK g3 UUO S8 IE 4 R 4T 4tk ifE
FH TG A B 22 5

L RY=0722
4 P=—0331
3]
2]
o @ RDP1 R MK
S}
= Tk .
] 5 "RDP3
-2 RDP2
-4
-5 .
—4 -3 2 - 0 1 2 3

{[1]

El 6 RDP 1 RMK G774 /iR 'S BEHIEIT S #5847 PLS-DA
=k

Fig. 6 PLS-DA score of pathological section of kidney of
mice in RDP and RMK treatment

4 THig

2 4 Al 2 2 Fhom 3R 3R 51 R 1 M R
(chronic kidney disease, CKD) & % &K H'E 7
(end-stage renal disease, ESRD) 3t [ FRARFAIE,
1E 5 JE 05 3t e b R ¥ EEEAE S, H g
REfS B T IR IR L 4F et 25 R R =, BRI,
FRIGIT B A AT B R TN TR
BT AR AE R AR BT S AE VR 2 T AT 7 ) R Al
b, #—F W T RMK 5 RDP FI#t 5 4F 4E 4k %
PE, DUy RMK WP R RIESE K E, B
HMR IR F AU P A e 1 25 )RR
R TAEEER .

TGF-B1 #5-F 1 HK-2 £ 4EA A5 R 2 VP4 24
VI A A4 F B 0 B A L UO) TR Y
HK-2 A e BEE A A RE, 24T TGF-B1
PSS, AR BT, 4 B e U AR ]
SR, AR TGF-p1 S 1) HK-2 A&7,
DA T2 AP 5 90 U A Dy T ZEW 4R bR
FL# 7 RMK 5 RDP X402 (82 o BF 7T 45 R
7R, RDP #2E4 (1.5, 5. 15 ug/mL) 5 RMK
I (3. 10 ug/mL) ¥R LA k3% TGF-B1 %
T HK-2 A, /NI S 5
. #&7% RMK 1 RDP X} TGF-B1 %5 HK-2 4
M4 BA BRI ER, HRE RSN
TR ZE R

UUO 5515 £F 4 AR 2 [ bR 2 DA 1Y) 1)
JRAF AR, B A AR BRI H AT 64
ER, B2 EE A (epithelial-mesenchymal
transition, EMT) &' £ 4k &k A2k e 1) 8 B0 3R
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2 —U81, E-cadherin & b7 Afmbr s, XT4
FF B B AR A EE B, 1T AN R B A S Lk
UG, KERIE a-SMA, HENELF4E1L
PEO I I bR10-20, ARSLER A UUO S0
INERVE AR, RIS R eI
ft,« HE %:ff. Masson YLt 25777k, PABAEAH L
R, BHFHLA T a-SMA. E-cadherin I E %
RSN E MG RS, i RDP f1 RMK X% 4537
fetrszm . s R Eox, RDP (40 mg/kg)
5 RMK (80 mg/kg) #5158 E & [Fk UUO AL/
B, a-SMA Fl3 I E-cadherin [ 2 (%%, R4z
i BEVE D05 RO AR e A RR B, HL 3 1A N 2 3000
B7 5. RDP YERZ BRI HZAM, XTi
REG R BA RIFrEITEM . (H2& RDP 72
[l 458 N VR A B, 290 SR AR T A e, PR It 3k
RDP [ A& Y RMK H#E47 B 4505 (R 97 75 FH 1 26
RCECHL,  DAMAfR T 2504 G5 UR i) B RMK [ JF
RS $ HE B T SR Al o S99 = 1T % RDP AT RMK
] UUO 5l B A4 =T 552, KN
40 mg/kg A RDP [ ££ 55 &, 1f 80 mg/kg J RMK
R, DR ACHI 5 K B 2 1) s A ) e
A7 HH) T Ak 1 2 R b, 4 AR W) 3 2 RO
2, Ui RMK A I {E RDP & A2 6317 5 (7
FE B LRI K o TEAHE 5, RDP Al RMK
MRHAERFRARAREEZER, RYW 40
mg/kg RDP 1 80 mg/kg RMK A% 47l&E. 7&)5
s, i —2FE RMK BRI,
IR TT S IR AR OG99 1) RDP B AR 25 44 32 £t
A HE ) SE AR AR

PLS-DA =Z&—MHTHH T 2 L8515
Mo FEZ AT BT R b, el
F T 259 2 [ ) 245 30025 22 7 o A2 AT 9 K
PLS-DA %f RDP 1 RMK £H/™ i B IEm #4332 47
ST, GERHE—5EW], RDP 1 RMK 1P HiTE £F
R T E s

2t FRTik, RDP Al RMK X TGF-B1 % SH)
HK-2 ZIiER A UUO 55 1B £F A /)N BR AR 7Y
B R RYE T, PR TR B — RS bR 7 TG
REZER, Forn BB EATEARENER . K
F N RMK HA RDP B AR 254 [ a] 47 M3 4t 7 3
WA, N RMK Bt — DR AR T TAER
ittt 9 AR SR 250 v o BT B A 2 AL 1 25 A 4R i
T ZHEKM
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