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Abstract: Objective To observe the protective effect of safflower yellow on adenine induced renal fibrosis rats and
its influence on the TGF-B1/Smad signaling pathway. Methods A rat model of renal fibrosis was established by
gavaging of 250 mg- kg™ of adenine. SD rats were randomly divided into normal control group, renal fibrosis model
group, losartan group (9 mg-kg™'), safflor yellow low and high dose groups(9, 18 mg-kg'), with 10 rats in each
eroup. Gavage was given once a day for 30 consecutive days. The serum creatinine (Cr) and urea nitrogen (BUN)

were measured. The histopathological changes of rats’ kidney were observed by HE and Masson staining. RT-qPCR
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method was used to detect the expression of TGF- 1, Smad4 and Smad7 mRNA in rat kidney tissue;
immunohistochemical method and Western Blot method were used to detect TGF-1, protein expression of Smad4
and Smad7 in rats’ kidney tissue. Results Compared with the control group, the serum Cr and BUN levels in the
model group were significantly increased (P <0.01); the TGF-B1 mRNA and protein expression levels in the rats’
kidney tissue were significantly increased (P <0.05) , and Smad7 mRNA and protein expression levels were
significantly decreased (P < 0.05). Compared with the model group, the serum Cr and BUN levels of rats in each
administration group were significantly reduced (P <0.05, P <0.01); the expression levels of TGF-B1 mRNA and
protein in the kidney tissue of rats in each administration group were significantly reduced (P <0.05), Smad7 mRNA
and protein expression levels were significantly increased (P <0.05). There was no significant change in the
expression levels of Smad4 mRNA and protein in the kidney tissues of rats in each group (P > 0.05). Conclusion

Safflor yellow has protective effect on adenine—induced renal interstitial fibrosis in rats, and its mechanism may be

related to the inhibition of TGF-B1/Smad signaling pathway.
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"B 2744k (Renal fibrosis, RF)&—FlE AR & W1
B EPR , R ZPig  BF i 381 2 R U1 1 3 ]
JRENUE , 205 BRAE TR 45%", BT HEI K
Az 558 /INE B AN A 1] S5 BT AR 20 i 1 5 G
FREYY, FEBUR R ASERIE M . Bt
PR F 30 B /N b R 20 B B TR] 5T UL BT 4 2
Weortl, VIRIRET4E | 25 4% 38 1 (Fibronectin,
FN) . 40435 (Extracellular matrix, ECM) %5 1+
s AN (Epithelial— mesenchymal transition,
EMT) 34 2E | HERLSED, #Roe IRk, kA KK
F(TGF)B1/Smad., Wnt/B—catenin, RAS, NF-«kB 5§
ZAME TS S IF R B A dEfl . 78 TCF-B XK
G, TGF-B1 &—FZIRedifiA ¥, S5 5L 4k
TR R Y . EMT il ECM JURAE . TGF-B1
(1) 3 2 FliF 5> F Smad2/3 1.2 5 T TGF-B1 T
EMT", TGF-B1 il i {2 # Smad2/3 ik, il il
Smad7 MFRF KM T L4, By, xFTFELF4k
W ICHRE SR LY, I R R TR L0 40 AR LR
HIE A -7 S50 EMT (258 Fbc B /NG T R 4
TR 25T, ERCRIFATAE . PR TE
B LA RIRY 5 TR A ML . BEEY RS,
2R BRBR 2 LU R S 5 IR TE B G B 4T ALy
AR RA R AR, AL s A B R
FRE, VA e S o B A e b R . 2 1
2 (Safflor yellow, SY)J &M MALHE P 2520 4E 2
BRI —M KRR AR, BA OIS FEimE .
Yook Ag . BGE AR E AL . PUEE ML . B0 i A AR
B YA B TR S 2 R BEME AR

A7 IR IR EOE [] AT AL R R RS, BT TGF-B1/
Smad {75 538 T LLAE B X B 2R 4RI R R R
R BARSEHILR

1 MREHE

11 ¥ 4 A SD KL 53 H, SPF 4, AR
i 200 ~250 g, HESE LE s o et, s
AP VR RIES . SCXK (F8R)2015-0004, AR 4JE 52 56 1
33 B 35 T R th B2 R 2E s s g by, — 2%
WEZAM TSR, ARBEYOK. AL T
EARFWIBE R SHE, AW
DWLIL20180018,

1.2 i BiH  aedaR, Wik TR
FRAF, #t5: 1607228; FIPIHE Fr, Wil ezl
W B BRA R, 5. 429001, HLEF(Cr, Hit5 .
CO11-1-1), JREA(BUN, #t5: CO13-1-1)ill5Eix
Flér, MREMEY TR % SP il & (it
5 SP-9001) . DAB It 7| & (it . ZLI-
9017), At EMAEMHAGRAF; bt KR
TGF-B1 (it 5 : bs—0086R) . Smad4 (L5 : bs-—
0585R) . Smad7(#lt5: bs—0566R)HifA, Jbaiid ek
W ARG RS F] ;. BRIERS (Adenine), i IEIA:
YRR A BR AR, LS. S18009; £ I HE [E 2
W, RIELIREYRHARAR, #t45: G1101;
TR (HES . $2020) . PHLr e aik (L5 .
S2030), M EAYARRAF.,

1.3 B MR-96TB EIFGHRAL, BT L #%( |-
A FRAF]; YD-6D BIZHZIHEHL, YD-A HIZH 2



PG5 RSB 2021 410 A H 3255 108

- 1439 -

PERHL. YD-B RIAZUE F b, SfemiPhb (Ui
AR, RM2235 BUA B ML, f8E Leica 2>
A3 D3024R 5 35 MO IR B0 0L, KIJE%
B SIS (AL D) AR F] 5 Stepone plus 2668 &
PCR Y, 5[ ABIA#]; CX23 RUG- s, HA
BB A ; BV-2 B3 F AL Pk . BT-2 RIALE]
VKA . MX-F B ER A, RIOGRAE R ARk
ARRATF; 6300 Bk 22 LAY, L i SRS
AR

1.4 BERISH . a4 sy REGENPEMSE 7 d
5, BEHLIESE 10 BAE ARG, HARVE Mk
T AT K BRI T RS R AR (250 mg kg ') ,
K1, #LL12d )5, SORH 1k, i 24 d,
5525 K, BEALBEE 3 HKFUIE i i ST = 5L H R £ 1R
RIS, IR S BCR M Ser. BUN &, JfREHL
SR BB ELH R TRG B A . Ser. BUN KSEKT
IEHAE ERR, HOGET B REH L) R s 5 A B 4f
Hefb . RYEANMIZIE, 7R MRS T B A 4 fb K
BRI A ] e )

W IE BT 40 HK RPN AR . Vb
(9 mg-kg') FILLAE B8 A RN . &Ml a4 (9,
18 mg-kg"), B4l 10 H, Zifb¥ AR TR
100 mg-d™, WKHE N FNB) ) 0] 42 4 3% T FR T 38 1) R B
RGN 9 mg-kg R TLLAEA 255 1.17 g-kg ™).
BN R R IR LR 25 2, N IR RS
R K R B SRR A BRER K, R 1 Wk, ESE
30 d,

1.5 IiLiff Cr. BUN #HallE KR4z 24 b5, %
20K BRUIE s T S R TR BRI, R 32 3 ik B
1fii, A3 000 r-min” (B4 10 em) B0 10 min,
HUALTE , 43 )45 BA 50 i W 5 A ARG I 4% 41 K B
I3 Cr. BUN &,

1.6 'FFIEALZU% B &2 A A2 A R ) BB A
HA, EREERK RS, DA R R s B
KiliK, —HIREW, AaE, 5 pm BEY A
9% HE F1 Masson Y6 )5, WU H & TG4 5
flUBE T AR L 20 AR T DL

1.7 RT-qPCR K0 ¥ WE412! TGF-B1. Smad4.
Smad7 mRNA LK B 100 mg K 5E A
4y, FHWAMERRET EP &%, A 1 mL Trizol
TR B BB IE ZH 20 5 RNA, A0 RNA £ 4 A 4
JE (A Asgi=1.8 ~2.0) o K Servicebio 15 %% 551855 &5
AT R SN, RN ARFR . 42 °C 60 min, 70 °C

5 min, 4 CPRFF. SRJ5 AT PCR N, WK &R
15 pl; R &M WAEYE 95 C 10 min, ZEME 95°C
15s, IBK 60 °C 1 min, 340 MEH, ¥ =05
HATIE Il Lo b, FIWT P2 BA AR R R
e, adry i, A CofH; DL GAPDH AN S
S, R 2742 A A A ] mRNA RIk7KF 2
5, IEFWARFAREERN 1; LREE 3R, 519
AR DCELE R AV RHHCA R A R G R, 519751 I
1,

#*1 PCR3|#F%
Table 1 Primer sequences for PCR

AT Elt72d 7R B bp
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Figure 1  Effects of safflor yellow on pathological changes of kidney in adenine induced renal fibrosis rats (HE and Masson staining ,

x200)
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Figure 2 Effects of safflor yellow on expression of TGF-p1, Smad4 and Smad7 mRNA of kidney in adenine induced renal fibrosis

rats(x +s, n=10)

TGF-B1

Smad7

a. TR b. FAILH

c. %Qiﬂfﬂ

2H

d ﬁﬁﬁ@?ﬁ?ﬂ]ifﬂ e ﬁ&ﬁ@?ﬁ?‘ﬂ%

_|

1007 # 1501
fm 804 a
< 1007
= 60 —
a ~ #
[ i
LYI_‘ 401 « % * I
& - g 50q
= 201 n

Smad4 TA {8
2

g

‘mm |

T T T T T 0; T
IEWA B S 2R LR CE
AL

T SIERAEE, P<0.05; SHIEALE, P<0.05

3 GEANEFRNIEERZIMBEREFELXREMALH TGF-p1.

24k, x200; x +s, n=10)

Figure 3 Effects of safflor yellow on proteins expression of TGF-B1,

rats detected by [HC(IHC, %200; x+s, n=10)

FAR (P <0.05), Smad7 EFEIEKFEWHEIEP<
0.05) . L RFEHEA L Smadd £ H R IE K1)
ZERTLGI2EE (P > 0.05),

3 g
LA AR T B A S R R Bz —,
EE<¢ﬁEzeﬁRé?éEiiéHB@%zﬂﬂ%ﬂﬁﬂﬂﬁﬁb%%ﬁﬁE@i;E%KE

T T T T 0 T
RO AP LB (R LIAE (R IEHY

BOWA UYL ST (R ST O

AR AR R

Smad4 & Smad7 & H RiZRISIE (5L

Smad4 and Smad7 of kidney in adenine induced renal fibrosis

B, #aREERERRR". BT
REITEA LY . TARKEEREINGE o JRIEERS JE R
RERKEY, EEH T 5 R H 40
HEIAAE BRI R BN AL BE T T, RIS
APAE R 2, 8- TRSIRIREERS NI NV S JE SRR
SRR AZ B, AT L R R A(BUN) L L
BF(Cr) . JRIRAFEIR TR ML P AS i i i R R IR 2%



+ 1442 -

Traditional Chinese Drug Research & Clinical Pharmacology, 2021 October, Vol. 32 No. 10

TOI-B1 o 44 kDa

Smad4 M 70 kDa

Smad7 we— -‘ ‘46 kDa
R S GROR W W

IERA BUN4L WYY ZLEmGR e R
(iR e Rl B

Smad7/B—actin
H*

Abingl  LIERGE AR
A AL

T SIEEALE, 'P<0.05; SEEIALE, P<0.05

IEH 2 L

1.0
#

0.8

0.6

0.4

®
%

0.2 ’;|

0.0

TGF-B1/B-actin

EHA FERIL] AV EEOE AEEOR
fifla]  mlEgl
1.0
g
2
T
@ 05
F
=
<
£
7]
0.0 T T . . .
IEH 2 HRIZH U4l e ER e R

fmE

[ Epei:l

B 4 Western Blot iFMAEE BRI RER B EFEU KR EHAL S TGF-B1. Smad4 K& Smad7 EAREHIHM (v =5,

n=10)

Figure 4 Effects of safflor yellow on proteins expression of TGF-B1, Smad4 and Smad7 of kidney in adenine induced renal fibrosis

rats detected by Western Blot(x 5, n=10)
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