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FF20 1A B4 DAPT XF UUO #5571 K BRI 4 47
Notch/Jagged i & AH 3¢ 8T H 2215 1Y 52 il

hEE F ¥ B#HE O RAZ

WE B NEALARIA Ble y - 5 skBips) 7] 3,5 - = F oK TB-L-7 & BE-S- R A H A BR-t-T
B (DAPT) st 3] 4y sk & A2 FL(UUO) B A X R B 284% Notch/Jagged & % 48 % % & NICD .Hey1 .Rbp-Jk
% Col | ik eh#ra RKITH B g B e deibty o Fouh . ik 24 AXRKA LA MR K E 25 UUO 4
A A AR JEAE A 20 DAPT 20 Bedaf0, 5416 R, IR 6 R RXREAEFH, EFARAE
R FH TR B EM(CMC-Na) i B, A 5225215 514 F %8 1A (25 mg/kg) .DAPT(12 mg/
kg) ./FA8 1 A(25 mg/kg) + DAPT(12 mg/kg) # § ,2 FlE 4 X B4 KF4A% ., KA Masson # &3
KB R A Y, fda B A3 kA &40 KRB 4848 NICD . Hey1 & i, Western Blot 3 K & 48
XA B2 Rop-Jk.Col [ Rk, R LHEFHILE, BEA 4 Masson # &34 7% (P <0.05),NICD .,
Hey1.Rbp-Jk.Col | & & £k ¥+ % (P <0.05), HAA 41 rk4, &2 2540 Masson % &% 4 NICD.
Hey1.Rbp-Jk.Col | & & & & ¥ KA (P <0.05), 5448 A A% DAPT 4ik4k, efa sl Masson %
% NICD .Hey1 .Rbp-Jk .Col | & & £ &3 BAK(P <0.05), £it JH4m A fiefe DAPT T % & UUO
AL B8 B R B AR E AR B A e AL R o R A YA AR, R ALE] T Ak 5 #4) NICD \Rbp-Jk \Hey1 &
Col I 2§42 84 %k, % m Notch/Jagged 12 5 & 24 F40 %

KR AAEINA; v - 2 ubBdph 7, Bofh; BE RS AL

Effect of Tanshinone I A Combined with DAPT on Notch/Jagged Pathway Proteins in Renal Tissue
of UUO Rat Models  FENG Ding-hao, LI Jun, XU Jing-ya,and ZHANG Li-zhi Key Laboratory of
Chinese Medicine Application and Basic Research,Zhuhai Campus of Zunyi Medical University, Guang
dong(519100)

ABSTRACT Objective  To observe the effects of Tanshinone II A combined with y-secretase
inhibitor N-[ N-( 3, 5-difluorophenacetyl ) -L-alanyl ] -s-phenylglycine t-butyl ester ( DAPT) on the protein
expressions of Notch/Jagged pathway, i.e., NICD, Hey1, Rbp-Jk and Col I in renal tissue of UUO rat
models, and to explore it’s molecular mechanism in preventing and treating renal fibrosis. Methods
Twenty-four rats were recruited for establishing UUO models by ligating the right ureter. The UUO model
rats were randomly divided into model group, Tanshinone II A group, DAPT group and combination
group, 6 in each group. Six rats were recruited as the normal group. The normal group and the model
group were administered with CMC-Na by gavage. The medication groups were administered with
Tanshinone II A (25 mg/kg), DAPT (12 mg/kg), Tanshinone II A (25 mg/kg) combined with DAPT
(12 mg/kg) by gavage respectively. The rats were sacrificed after 2 weeks. The collagen fibers in renal
tissue were observed by Masson staining. The expressions of NICD and Hey1 in renal tissues were
detected by immunohistochemical. The expressions of Rbp-Jk and Col I in renal tissues were determined
by Western Blot. Results = Compared with the normal group, the Masson score was increased (P <
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0.05), the protein expressions of NICD, Hey1, Rbp-Jk and Col I were increased in the model group (P <

0.05). Compared with the model group, the Masson scores were decreased (P <0.05), the protein ex-
pressions of NICD, Hey1, Rbp-Jk and Col I were decreased in the medication groups (P <0.05).
Compared with Tanshinone Il A group and DAPT group, the Masson score was decreased(P <0.05) ; the
protein expressions of NICD, Hey1, Rbp-Jk and Col I were decreased in combination group (P <0.05).

Conclusions

Tanshinone Il combined with DAPT can improve the pathological damage of renal interstitial

in UUO model, and alleviate collagen fiber synthesis deposition during renal fibrosis. The mechanism
might be correlated to inhibiting the expression of NICD, Rbp-Jk, Hey1 and Col I in renal tissue, and

affecting the Notch/Jagged signaling pathway.
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UTAESEAT S % B Notch/Jagged 15 5 15 B 21
YA Rt vy 1 EE AR T A5 5 B R 5 2 5 )
ReF4efbat B2 i Notch/Jagged 155-38 g y-43 i
IR 3,5 — 5K L WE-L-P9 2 BE-S- 78 5 H 2 R-
t-Tfi5 { N-[ N-(3,5-difluorophenacetyl ) -L-alany! | -
s-phenylglycine t-butyl ester, DAPT ! f] B b1 i% {5
SR HER AL R . SIS A VRN TS
o SRR, ALE S BV N B R AR E-ES RG ER
RS IA Sds 1T B R #5 M (collagen 1 ,Col 1) |
T AL S 1 IV 28 5 it 2 1 L, el ' ) o 2T 4
61T BRAE P 2G4 B AT 2 AL AIF 5 3 R R AE v 25 )
BeA, ool B2 1259 2 () B AR ) s D4R, HRlTE &
W2 P B IR B AT 4E AL 0 40 B A0 R A R
DAPT ! x e4i g[8 5 FF 2 [T A Fic (2 50 B
244kt FEr Notch/Jagged 3 & 14 56 B3R 5 BA YT
S A PR ON , Ry B SR I e i — 2P S, AR SE
1% >R FH R B B e B 5 455 BHL ( unilateral ureteral ob-
struction,UUO) & 71, W5 S+ 20 I A L {h DAPT
X} Notch/Jagged i % #H ¢ & 1 Notch1 [ P ¥
(Notch intracellular domain,NICD) .45 5454
#£ H-Jk (recombination signal binding protein-J
kappa,Rbp-Jk) . &R 53 245G 5if ¥ A 55 R 5 IR il
511 (hairy enhancer of split related with YRPW
motif family members1,Hey1) Fik 520, Ml IR
PSR A BC AT 20 A 5 48 22 ' 2F 2 Ak 4 it
Wi

B 7%

1 3 {dFE SPF ¢ SD KK 30 H, 1,8
JElWE PR (190 £10) g, ) AR A S5 3 1 oo 4
HE, S P AT S : SCXK (#)2013 - 0002, 5255
W IF A K IE W] 5. 44007200040361, 5 ~6 H/
JE,BESR, B B R ROK, BRI SR A A AR ] 1T B %

PRE W RFE 3 Ko ARSI ™4 s A A R AN
FHEHE 2006 AFA5 A7 1Y O T35 18 SL 00 2h M i 48 5Pk
BLY , 40 S BE ~ BE A8 H 25 B3 4 ot (ot o
2017 1 A1 H).

2 Z5¥ R W L4 4 R B (carboxymethyl
cellulose sodium, CMC-Na, K ¥ 17 # 2 1k 27 32 7
J L4t 45: 20150627 ), fiff FH HIT A 21 oK B B vk R
0.5% (m:v); FF&0 TA(KREECEYARATA,
#t5:M1205A ) , DAPT (db i K3k A WA MR A,
fit5:330A031) , FF &0l T A J DAPT i H A& T
0.5%CMC-Na(2.4 mg/mL).

3 FEEM LA &P K K Notchi
(Cleaved) £ w B $i{& (22 & Sigma A #, #it 5
SAB450501) ,/MlBT KB Rbp-Jk HLpg FEHLIA (3£ [
Santa Cruz 73 A, #it 5: SC-271128 ), 4 Hit K i
Col I ZrilEhiik(Jbat B ARAEME A A RAF 4t
5 :bs-0578R) ,HRP ILIFEHi % IgG (i Z 1H 45 ik
YR A RS W)L 415 AS014 ), HRP 1l £ 41 % 1gG
(DR R s A R A IR AL it 5 : AS003) |, /s
Bpi-B-actin (Jb i W B AR A W H ARG BRA A, 5
bsm-33036M) ,Masson ik ( B 5t 8 i A 9 T AR
FEIT, 45 :D026 ) , SP ik e 4l 4Lk 24l & (bt bR
Sttt e A YR A BRA F L IS : CW2069S) |, it KRR
Hey1 Z w4114 (3£ E Thermo Fisher /4], it 5
PA5 -40553) , TC-120M H sh /KL (AL =4 =
SR A BRAFD) (8 B W ies (FEE Leica A7),
HLIKIY (3£ Bio-Rad 4 /]) , 5 ENY (3£ Bio-Tek A
H) EER EE T R 50 ( £ 1H Bio-Rad AH]) o

4 FAEI B 24 HKR, S BS2% 3CiHk(6 ]
HEST UUO R 3% I3 LB 2 40 W s 3 S R I s, A
A A7 955 3 B L T EE, VIO B R, 2L 4L 0 5
FEEIL PR, 2 A I R R 1), T3l B TR B R 45 4L
BT PRAE , PR FLS RS I ity , UK 45 FLAL B Wi R A
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B b PRI A T B, AR v Rl A 2 R
WIRAE G NN B N A2 ko A R R AL 1A 3 25
HE RN 16 1 U/(kg - d),iELE3 do AUWIEBL)
#100% .

5 MM RTHIE KEBEIIN 24 LKR
KN TR N 4 41 AR PHESE A 4,
DAPT 41 . Bifhdl, 414 6 KRR, SHH6 Hk R
RHIEHH. ARG 2 H, IEH A LBEAH TLL0.5%
CMC-Na # 5 , i35 2% SCHR [ 7,8 ] S A TR B2 11 52
AR, R & B M 4 2550 503 5 P20 1A
25 mg/kg (MY F il K 45 25 # & 2 £5) . DAPT
12 mg/kg .J}+ZH T A 25 mg/kg + DAPT 12 mg/kg,
BEH1 K, FYESHEY 2 .

6 AFEhn ik

6.1 —BIEMUEE MBS H K RPE . I63h.
P OK RTE B B SIET- B

6.2 HAKFEFHALRMWM IR IEE A 4K
BRI A DU I T T ) B A R BE o B
i

6.3 'B414! Masson YT 44252 Fa,
20 % SHIANE T SRR S 5, IR 3 Sl ks il Ak BE
. BN ZLEY, —2F A 10 % Hik B 1 T
o, A IEARAR IR , 984T Masson Je 5, 76 400 fi
JeF WAMEE T SR B A 2L €0 i I T 4 25 A i, R
ARV AR E R ) 10 SR 15 1 A LEF R S
(i) o e T AR o 4 S LEE A LA, AR 9% Mizuguchi Y
SEOTHIAR T S (1) BRI EE R 0 405 (2) &
EIHFVNT 174 J9 1 435 (3) HEOE /4 ~1/2 K
25y (4) HEm >1/2 K3 4,

6.4 P AU BRI E 24141 NICD
Hey1 ik AEEAIYIA (3 pm) 7L 60 CREAHHLEE
2 hJa, " HOR T I i Kb B RS KAk, iz &2
P 3% H, O, BELIKT P U5 1 2o S AL P il 1L 2F 0l 3 T A
WAL JE T NE & NICD (1:400) % Hey1(1:200)
—Pi,4 CHHLH, KH, L% ETREE PBS
TN IS N Rk IR P = | E 10 min,
PBS k)5 i N i HRP FRiC iBE & L M £, &l
% F 10 min,PBS k5 i i & fif il & DAB I
R, BE T LSS LR B 0 S0k (i), 7 B2 1k O
HRKPE 10 min, HAREEZ Y 30 s ~2 min, Ak
KPR e B EETAS BEK, AR T L ILE M, ik
BEEE B R A Image-Pro Plus 6.0 4 i 5 27
PARFEU BRI 2 € DI P 0 2 AL

6.5 Western Blot # R: ] Rbp-Jk .Col I 3

ko SARREHARESK BLERIEER, R
FH BCA 30 2 11 vk B o e MEUG ) 43 SR L 8 ik
AR I oy B I, AT R UK A SR R TR B
HEH 2 PVYDF i, 2 5% i JI§ U5 % & 1] . Rbp-Jk
(1:500) % Col I (1:500) —4i 4 CHHF. I
(1:5000) % iR TBST &k )5 Wi Mgk, A
X G R 447, K H Image J #4269 A,
HIE LS EM S B-actin Yo% B4 M 1E N H
() AR Ik

7 SiibiEJ5: SPSS 16.0 et Sk L
X s Fon, ZU1A L H SR 7 2200, R LSD
%5 Tamhane's T2 ZE KA ZES, P <0.05 K
ERAGEIEE L

# =X

1 AR MBS  IEWHARBBEIERE,
SR, PR SMYOKIER , AT S K, 9 H B .
WA ZH BB, KR 22 B, SORLIR B, R S OK i
D AREI RGNS WEEMELARC & o BRIER SR
THOL, #4525 4 — MO S AR R A B . T S 90
I, 2 4R RIS IO, K/ MEIEH

2 HARMARWELRLE(E) B
R SRE ARG , B B o 0 S 3 o AR ZE 25 L0 A
LR R TF X0, da ke St B S 4, B i
FHRBEANTE . S 24U RS IR d 99k VB 925
ZEAR BT A D8 A, Ferp LSS I W A

WA NIEHA;B WHERY;C IS ITA 4;D N
DAPT 41 ;E NEH4H

B SARBIEE I D T5 K

3 BUIKEEF414! Masson Jefa s Rk (321,
F2) SIERA b, BRI KB 4140 Masson J¢
I TR (P <0.05) o SRR LA, & A 254l R
4141 Masson JL @i o3RI (P <0.05) . 5%
i T A 41 5 DAPT 41 b4, Pt 1 41 K B E 4141
Masson Y (a5 FEAIK (P <0.05) .
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£1 HHKRBHS Masson B4 L (47, X =5 )

25 n %y

IEH# 6 0.15+0.08
LY 6 2.48+0.26 "
P T A 6 1.30 £0.14%4
DAPT 6 1.30 +0. 1724
Jicfh 6 1.10 +0.09°

HESIERA L, P <0.05; SHEA i, 2P <0.05; 5k
414, 4P <0.05

HA HIEWY;B AR C AFSE A 4;D K
DAPT 41; E N4 ; i3k T dE e IR £F 4
2 FARRBEALHRILR  (Masson, x400)

4 HAHAKEEFAL NICD Hey1 & 35k LA
(£2,K3) HIEH4 &, BRI HH
NICD .Hey1 HEFREIIE (P <0.05) . SHiAIL4
FeA, 5 4 25 41 R R 4140 NICD (Hey1 Ay
FEAIK(P <0.05) . 57+ T A 41 % DAPT 4l th4s,
B K BB 4141 NICD \Hey1 & H R BFEIR(P <
0.05). S5FhZ0i A 41 L%, DAPT 41 K R E 414
NICD .Hey1 fHHEIXHFEL(P <0.05) .

F2 KUHARBEHLNICD Heyl HHREHK (x£s )

2057 n NICD Hey1
EH# 0.718 £+0.223* 0.922 +0.094 *
LY 6.337 +0.618 4.516 +0.385

6
6
FIZE A 6 3.827 +0.553 " 2.552 +0.232"
DAPT 6 2.648 +0.432* 1.747 £0.203* 2
Jicfh 6 1.652 +0.403* 24  1.136 +0.155 4
TE SHRA IR, *P <0.05; 5P A 4, 2P <0.05;

5 DAPT 411t%z,4P <0.05

5 RHAKEEHL Rop-Jk.Col | HEHFELLL
W(FE3,E4) HIEFA b, #HR4 R RE 418
Rbp-Jk 1 Col 1 Z& [ #&ik ¥4I (P <0.05), 5K
RIYL LA, 45 45 25 4 K BV 414 Rbp-Jk il Col 1 &
R IRPIPEML(P <0.05) . 571200 A 41} DAPT
A, BCfh 4l KR BUE 414 Rbp-Jk 5 Col 1 # A
F# (P <0.05) .

T3 HBHKREHL Rop-Jk.Col | EHEKXILE (x£s)
251 n Rbp-Jk/B-actin Col I /B-actin
EH 3 0.176 +0.023 "~ 0.168 +0.015 "
e 3 0.863 £0.012 0.805 +0.032
FHEEI T A 3 0.738 £0.023 %2 0.636 £0.055 "~
DAPT 3 0.756 +0.016 * 0.662 +0.013 %
ficfh 3 0.423 +0.046 ~ 0.436 +0.032"

0 SRR HEL, P <0. 05 S g i, 2P <0.05

PRE T
IEWA B4 1TAZ4L  DAPTHL Fofidl

B4 %4 Rbp-Jk .Col I EH KA
Tt %

Notch {551 % 5 935 5 Jay kb5 Bk B /v ak
BEARAE | e I L W B W L Ig A B i S5 IR
TR R AL, IE S 5 B gt iy & X
SRR HLIESS Noteht Jaggedt K RSN 24AH a3
- 1 (hairy enhancer of split 1,Hes1) .Hey1 %
WPEEETE IgA B KEUEIEHA B m&ibs, A
Notch2 = Jagged1 3 [H 5874 ] 53 Alagille £ 6&
i, # IR B ™ . e E KT B (trans-
forming growth factor-g, TGF-B) i35 /N& b Fz 4

¢ (Y

A MIERAL B BB ;C WSFSEIIA 41:D 4 DAPT 41:E M4l 1 4 NICD %
FI3i5 ;2 4 Hey 1 SR /i K iy R F ki
B3 AU KENICD Heyl HEGEEALLTIR  ( x400)
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Ji 8] 78 Jii 5% 434k ( epithelial mesenchymal transfor-
mation,EMT) i 7 1, Notch/Jagged {5 5l f& i 5
Notch1.Jagged1 .Hes1 Z3ik '™, Jf H NICD
A P IR SRR L E AR E O AR AR NICD
Rbp-Jk K J5 AT 8 248 M P9 58 A S g B A8 1 A BT sk
B3> Col 1 VI8 1 G WG, G2 i B[R] 51 48 21k m]
iR BRI Hey1 236k R . BEAERFST %W
v = AU I DAPT AT U2 18 FR v B R AR A
PRIE R, R B 185 Trp53 \Bax SFAE i T-HE R 3K, 41
B NER LA PE T o AL, e S B e i P
e, DAPT W agim ot T P21 P16 2 F K1k,
TR B IV B A M P 0 0 1S A M oAb, R
LAl TFSEIESE DAPT fig i 2 10 2 90 48 1%
HOE 212tk ad B2 Noteh 5538 B B80S , T IR B /)
B RN Col T I AU B 8K 1 6 3k , 28 A ' () S £F
YAl ke B 2 — o R B /NS R A EMT J
Y 4h I i (extracellular matrix, ECM) 2 fle!
XURSAET % B DAPT n] V45 38 5 556 4 11 NICD |
Hes1 i3 35, BT Notch {5 5 & &2 M =, M1l
TGF-B, 1S K RE/NE LR 4l EMT. f SL 31,
DAPT A 1] e 4 B va B 41 AR A BT T e VR T 2Y
W A IRAWEA

Y R 45 5T R I RYA YT 18 P B S ik
Z— O SRR AR F G K, C NS IE T
R T3 W 25 50 T b A 5 R A B LR v 24 M LI
BT TR FFSE . PESER A VR PSS e 0 1 )
oy BARE TR, BT OBk LR RS P ) 45
e FIZE A B S BERAILN, 2 5KNZFE
YAk 2 O, BA BT oA AL DR I i PR
B BRI Eoh " . Jiang C 25" 7R R
SREE BB, WA P20 A AT L D
Col . £F 4% 48 [ (fibronectin, FN ) 72 & [A] it LA,
TEZE A FR 4T 4E Ak i i . Cao L 25 B 5Y & BLFHS
i 1L A REDH] = bHA S HK2 4150 o - VI ILE
F1.FN 5§ EMT Frali PR 8 1A, IR 3 B /NS E
i E-ESENEE AR A, B2 AR X R, ol WS
i LA 76 B 16 1B 2T 2 Ak s B 0 8 v 1 P TR R AS ] 22
ML, P20 LA & o T 7 Notch/Jagged 15538
R R AR, PR DAPT K% 2% Mt ' 1] i 41
HEALAER 2R WUAH I SCHRARE

H AT B 2T A AR R vk T B G T AR5 AR
W R PR BIZE Y . UUO B HE /3 Se a0 45
5 ONZHERELYE B A R 2, 9 ELELA A B g AR
Ps) IR B A P A P MO G R

IR T P S R B B S B AR R e AR . BR
AR 578 R W 3 — S 20 PSR 3
A AT 1 UUO LK RV 2R 2 fh sk Je 2

AR SRS A5 25 SR 3 W I H 2K BV /NekomT D/ i
TR O DR LR 4, 1 UUO RERLK ORI 2 J& A3 REA
IR D 2T A SR 18 4 AT, O HLE NV R R R R
A, LR AR G RR , AT BE S A K M e R
i SR M 5 TRl £ Col T . NICD \Rbp-Jk \Hey1 &
HIR B I HEN R J5 UUO £ 8 K BUE 414
ECM SR, ki & J& by B (8] B 21 44k , 17 5.5 Notch/
Jagged {55 B OCHER H KA BIRAISC, SRR
L4, 45 4 2541 UUO K BB () S5 2T 248 4k g B Bl 25 2
B, PR EEAUE . SR b, &5
fil 1 A DAPT T i), Col 1 % 1 2 ik 0 /b, [A] i}
NICD .Rbp-Jk Hey1 & FZFAH TR, LSS0 LA
Bifh DAPT B H . 458 R UUO B K FRAE Pt
Zii 1 A .DAPT +HiJ5, ECM R B A B iz, [H i}
Notch/Jagged {55 &% 4 i (H Rk Z Ml (HFF
S A . DAPT K it fh 76 7R #0275 5 A7+ W) 25 3
VERA G it — 258

25 FrR, FEZSEAIIA . DAPT 1] 5 i T 1 Notch/
Jagged {5551 B 2k IR I R AT 4k TR, 2%
fife ' (Rl £F ekt g . FESAlA Bidfh DAPT T Col
[.NICD .Rbp-Jk Hey1 & [k E L T8 A P20
TIA 5¢ DAPT, B FHESHRIA \DAPT 555 8] i 47 4k 1k
PURIAFZEAWHR A, PESEIIA i ffi DAPT 45 3 4 h g
&5 T2y (R I6 B A AL BRI I oA, O L
AL IIHE R 4 EMT k3% B I ECM ZEHLHI,
KA VG B2y 2 G A28 B A AL

28 0 5 T 1 P A O 2 bR
& % x #
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