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[(FE] HHARHEE T (GDP) X D-21 UM (D-gal ) i75 5 BUR R/ BB F 40 Janus B% 2082 8 13 2(JAK2)/
555 5 SO T (STAT) S 530 A 5G40 T Rk K M52 o 753k : DA D-gal 10 g- L 5 5 &2 il /1N BUE 2R B 40 i 52 2
TR, 22 GDP 40 mg- L' K BIFIAL 3 3 dJ5 , %8 4 36 B-21 FLIH T 1 (SA-B-gal) Yo (2 78 410 M % IR A, Ui 2 40 6 A ARG 00 40 e S
1, At 3 5 5 0 R A (C CK-8) 1 A6 U0 400 it A7 0 32, S 9 O S i SR Wl % 3 R I (Real-time PCR) K5 I i 98 35 28 A F -«
(TNF-a), H A1 2 -6(IL-6) , #% 5% A T -kB(NF-«B) Al (4 41 il /- -1 (IL-1a) mRNA F k7K T, 2 [ 58 B3 7 (Western
blot) I 5& 4 Jfl rF JAK2/STAT 15 5 1 # #H 56 70 7 STAT1, W iR fb STAT1(p-STAT1), STAT3, p-STAT3 & 17K, £ 5 :CCK-84%
RN GDP FefE 25 Rk N 40 me- L. 525 AL R BB 4] SA-B-gal 41 ity PP R 8 35 T &5 (P<0.01), G/G, W1 41l i &y
3B BT (P<0.05) , G,/M W51 S 31 40 g 17 43 %% i 2 K&K (P<0.01) , TNF-a,IL-6,, NF-«xB I IL-1a mRNA 3 ik K ¥ i 2 F i
(P<0.01), STAT1,p-STAT1,STAT3 Al p-STAT3 & 17K V- i 3 J 55 (P<0.01) ; S A 2] L1 55, 5 AU +GDP 41 SA-B-gal 41 fifd B 44 5
W 4 B A% (P<0.05) , G,/G, 1 A 43 B W i B fiK (P<0.05) , G,/M J1 R S 101 41 Jifd ' 43 % b 25 1% fin (P<0.01) , TNF-a, IL-6, NF-«B Fll
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Guiqi Dingnian Prescription Delays Senescence of Mouse Mesangial Cells by
Regulating JAK2/STAT Pathway Activity
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[Abstract]  Objective: To investigate the effects of Guiqi Dingnian prescription (GDP) on the
expression of related molecules in Janus tyrosine kinase 2 (JAK2)/signal transducer and activator of transcription
(JAK2/STAT) signaling pathway of D-galactose (D-gal) -induced senescent mesangial cells. Method: The

senescent mouse mesangial cells induced by 10 g-L™" D-gal were continuously treated with 40 mg-L" GDP for
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three days. The senescence of the treated cells was determined by senescence-associated (SA) -B-gal staining.
The cell cycle was detected by flow cytometry. The cell viability was analyzed using the cell counting kit-8
(CCK-8). The mRNA expression levels of tumor necrosis factor-a (TNF-«) , interleukin-6 (IL-6), nuclear
transcription factor-«B (NF-«B), and IL-la were detected by real-time polymerase chain reaction (Real-time
PCR). The protein expression levels of STAT1, phosphorylated STAT1 (p-STAT1), STAT3, and p-STAT3 in
the JAK2/STAT signaling pathway were determined by Western blot. Result: CCK-8 results showed that the
optimal concentration of GDP was 40 mg-L". Compared with the blank group, the positive rate of SA-B-gal in
the model group was significantly higher (P<0.01) , the percentage of cells in G,/G, phase was significantly
increased (P<0.05) , the percentage of cells in G,/M and S phase was significantly decreased (P<0.01). The
mRNA expression levels of TNF-«, IL-6, NF-«B and IL-1a were significantly increased (P<0.01). Compared
with the model group, the model + GDP group exhibited significantly decreased SA-B-gal-positive cells (P<
0.05) , reduced cells in the G,/G, phase (P<0.05), increased cells in the G,/M and S phases (P<0.01), and
down-regulated TNF-a, IL-6, NF-«kB, and IL-la mRNA expression (P<0.05) and STAT1, p-STAT1, STAT3,
and p-STAT3 protein expression (P<0.05). Conclusion: GDP delays the senescence of mouse mesangial cells
possibly by down-regulating the expression of related molecules in the JAK2/STAT pathway.

[Key words] Guiqi Dingnian prescription (GDP) ; Janus tyrosine kinase 2 (JAK2)/signal transducer
and activator of transcription (JAK2/STAT) signaling pathway; mouse mesangial cells; D-galactose (D-gal) ;

senescence
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1.2 258 5 UM B (Astragali Radix) , 20 2.2 IR S g2 MR #E Y DRERE

(Angelicae Sinensis Radix) , K # (Rhei Radix et
Rhizoma) H A (Atractylodis
Rhizoma) , # 4 (Ophiopogonis Radix) , i i ( Asini
Corii Colla) ( H 7t H B= 25 K 2% v 24 Jis 42 1, L5 43
Wl k20190627, 20190326, 20190101, 20190217,
20181223,20181121) , i H il W = 25 R2F 224 R 2=
B S S R A 2015 AF BRI S [ 24
H)BESR ; F B DMEM, 0.25% [ il , 75 - 4% 15 25 W,
BG4 1% (FBS) , Maxima SYBR Green/ROX 5E B %¢
I e B B A 4% 2L 2 ) (Real-time PCR )Master Mix
[ R R B () A7 BR 2 5], 4543 51
11965092, 15050057, 15140163, 10100147, k02211 ;
D-gal( 3£ [H Sigma 28 7], it 5 L3625) ; SA-B-gal Y+ {4
R &, 40 ARG B S A I (CCK-8) i £
RIPA 24 f# W , PVDF B ( il 38 = KA HE AR A KR
2l S 4 5k C0602, C1052, PO013C, FFP24) ;
B- Wl 3 & 1 (B-actin) , STAT1, p-STAT1, STAT3,
p-STAT3 550 BEHUAR , BUAR 2o 48 16 ¥ il (HRP) b i
B b BLS E BR B G (IgG) (3£ H Cell
Signaling Technology 2\ #l , #t = 43 %l 2y 3700, 9176,
8062, 9139, 9145, 7074) ; B & 3L N 4 M2 1E T Mg
(BCA) & v B2 50 &, T —be SR R S SR
Iis 2 B U5 I WL Wk (SDS-PAGE ) 8 iz it i1l 3 71 & (b
HOERFER A RA A, HS 2 8 PC0020,
P1200) ; % 1 B /DNA/RNA H: 82 Bt i 7 & [ K AR 2k
B (Jb 50 A R 2 7], it 5 DP423 ] ; Takara 34 5
b2 RO (ECL) 2 ot & [ 4 TR (K
) A BRAE] LS T7104Q] .

1.3 %% IX51 A B s B 5L ( H 8 Olympus
MRt B I BERCHG EBD R 48, IMARK Y F A5 4%,
ChemiDoc XRS" B & JIiE )i 1% & 4t ( 3% [ Bio-Rad 24
Al ) 5 1-14K AU i 3R v VR 250 AL (38 [ Sigma 24
A]) s HZQ-F160A A H i 9% ¥ & ( 1 —fE B2 AU 8%
A BRZA T ) ; MCO-18AIC B — A Ak B K5 J2 4 ( H AR
=¥E/yA]) ; FACSCelesta T i 2 41 g {X ( € [ BD 24
) ; CFX96 Bl 52 A %6 3 PCRAL (35 FEA SR A HD .

2 Ak

2.1 GDPKREIFIMHI# ¥ H(6g),. AR(6g),
W (10g) , EMH (4g), PR (2g), X4 (4e) T
—BIRGWAE,E TRIZEAS MEKTL,RIE
1 hJG BT IR KR 1 b, ok 8 AR 24 9 5 25 VR0 #Ruk
45 % 100 mL J i B AR BF 55 B 75 K BT (A0 24 T
320 g-L"), & T 4 CORAf#- 1R .

Macrocephalae

0 Jf 12 Fh T & 10% FBS #1100 U-mL" 7 -5 % £ 19
M DMEM (# FLEE 7R3 ), T 37 °C 5% CO, 8T
AR R AR 1R R A RS EE 2 90% I, 4%
14 AL AR A0 Rl & B2 O 50% i), L& D-gal
10 g- LAY Lk 55 FR AR LA T 72 h, Rl 41 &
AL
2.3 Wk S AL BRI E X KON R
B Z M4 AL L 0.8 10° /AL 42 Fh T 96 FL AR , 15 5% 4
A = MG EE J5, UL & D-gal 10 g+ L8 HLE 372 385 S 15
7272 0,200 wWL/FL, B R 1K SR FR W, A&
AR E (0,10,20,40,50,60,70 mg- L") GDP 25 7
BRI FRW , B A 6 M E 200 wL/AL, B Rl
1K ;43 K5 9% 24,48,72,96 h )5 , 35 55 5 W, BEFL N
A 10% CCK-8 1 ¥l 3 35 35 200 pwL, T 37 °CH#
A 1 h,450 nm T W& & FLWOG B 4, 158 40 M A7 5
W 2 GDP e AEAE FH I ) Nk
2.4 YN S B XEEUCE R BINRE &
FEE 20 B LA 1.2% 10° A /AL Rl T 6 LA, 8 I 0 oy 28
M4, AL, GDP 41 F A AU +GDP 41, R 4 6 >
S M E HLEE FR I (2 mL/AL) , 40 i 8 5 B RS
FE R 50% I, 7855 57 W ; 25 1 240 GDP 2 A
Br % W, AR 4 BT +GDP 41 fin A & D-gal
10 g LW HLRE F2 W, 2 mL/AL , & K 1k, F5 42
Bi g2 72 ho FEREIRW, 25 AR AL A B B8
W, GDP 4L FI#E K1 +GDP 20 Jin A & GDP 40 mg-L"!
HOALREFRW,2 mL/AL BRI 1R, R A R
72 h.,
2.5 MBS EME MR SR LS WS K4 Al an
JLE T2 AR T WSS R Sk A0 MR A i AR 4k
2.6 SA-B-galZifn, WAL ERLE NS FHEE SR,
DA % 45 2% vh W (PBS) 2% vh i VB 40 M 1k m A
SA-B-gal Y+ o i e o, H AR VE S B SA-B-gal YL (1
KA &V Y )5, T 37 °C JLCO, &M FH %
3~ 12 hy o2 W RIUBE T 002 A0 i e €05 0, Bl L i
WS A OLEY TR B S, TG A i R R
2.7 40 MR IR I LA 0.25% i B AL a0,
800 remin" B0 5 min(EO AR 7.4 em, FH), #5
FRW,PBSTEVE 2 K 5 A 70% £ T 4 °C 1t 1 [#
S 5 Iof FH 4 R 01 55 40 R T D R e e e, T
FACSCelesta it X 21 i 450k 0 153 4 44 A 19
2.8 RNA FI 2 [ g £& W0 i 4 4 2 20 ff
1 000 remin™ B .0>» 5 min, & 5% 3% W& ; W 4K A R/
DNA/RNA 242 Hi ) & 52 B4 il 5L RNA F1EE
. 69 .
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2.9 Real-time PCR K] TNF-a, IL-6, 8% 5% 5% [H 1--
kB (NF-xB) fll IL-la mRNA 2 ik B 42 B9 24
RNA j¥i % 5% & cDNA, )i i Real-time PCR 4% A 4 ]
TNF-a, IL-6, NF-«B 1 IL-la. mRNA [ 32 ik 7K F .
PCR Y 454 (S W AR 2 2 25 pL) 2 95 °CHLAE 1 5
min; 95 °CZE 1 15 5,58 °CiB k 25 53,72 °CHEAHi 15 s,
40 MG FR, DL B-actin N 2, R ] 29 kit
mRNA [ A% R KK, 519790 i B A TAEY)
THRARAR G, 5T LR,

&®1 PCR3|#FEFI

Table 1 Primer sequence of PCR
e P51 (5-3") K /bp
TNF-a L% 5-TGGCAAATGTGAGAAACGAG-3' 213

T 5'-~AAACCAGAACAGACCCAACG-3'
IL-6 |7 5'-CCACTTCACAAGTCGGAGGCTTA-3' 197
7 5'-CCAGTTTGGTAGCATCCATCATTTC-3'
NF-«kB |17 5-ATGGCAGACGATGATCCCTAC-3' 418
U7 5-TGTTGACAGTGGTATTTCTGGTG-3'
IL-la 1375 -GCACCTTACACCTACCAGA-3' 256
U7 5-AAACTTCTGCCTGACGAGC-3'
4% 5-GTGCTATGTTGCTCTAGACTTCG-3' 278

B-actin

Fiif 5'-ATGCCACAGGATTCCATACC-3'

2.10  ZE 40 55 B3 5 (Western blot) 46 il STAT1,
p-STAT1, TAT3 #l p-STAT3 /&5 (1325 #F bk $2
AN BCA & &6 3k ) & ke I e L R

R2 GDPHESRZENRBRBREMEFENRM (T+5,0=6)

SDS-PAGE HLiK 73 i 5 , #% El & PVDF i ; & £ ] |
— P E (M BB N 1:500) , BBk, U E (Wi
BERE R 1:800) , ¥ J& , W FH Takara ECL fb 2% & )6
R & T B R R &R G b K 40 i ) STAT,
p-STAT1,STAT3 Hll p-STAT3 1) 2 7K F- .

211 HitaEJriE A i 1T SPSS 18.0 34 i 47
Gt ot AR U xts Fom AL LR A ek 0, 2
2H 18] be A SR B PR R T 22 03 BT 5 THECRORE DL 43 R
EKon, W R PR . K%K «=0.05,
P<0.05 S A E L.

3 &R

3.0 A2y Wy v S A BEAT A G 2 DL W) R
e (0,10,20,40,50,60,70 mg+ L") GDP 43 51l kb 3
D-gal i/ 5 # RI 4 )] 24,48,72,96 h Ji7 , 4 CCK-8
T 4 M A I 53 B 45 R K B, GDP T i W JE 10~
40 mg- L' fE 24~72 h 35 35 0] 0 A 2 i 5 5 BU= 4
Jit 3 5V ELBE B 25 W W B A B R L 3 A A B
1 5, 72 h S A B AR R T IR R R, S R AL ZH AR
H 22 5 BoF 48 it 2 & X (P<0.05, P<0.01) ; GDP
40 mg- L' 7E 24~96 h 35 I B N 5 25 11 20 i 1 14 B i
FRIEARE S — 5, GDP 50~60 mg- L' 75 24~48 h A4
%1% 2 IE 200 R B4 38 B A L 48 h T A0 R A e D
GDP 60 mg-L" LA I #& A 15 57 10 P4 1 52 0400 o) 240
ST QA A I N NI T BT )
40 mg- L, fe FEAL BR8] 4 72 he J5 &k 2.2~2.6 101 5K
U6 5 A 24 g o HR v 40 mg- L, VE FH I E] Ry 72 ho
W32,

Table 2 Effect of GDP on the survival rate of inducingsenescent mesangial cells from mice (x+s,n=6) %
251 Jo b /mg - Lt 0h 24h 48 h 72h 96 h
%5 24.87+0.68 72.14+4.13Y 144.67+6.89% 278.55+9.87% 154.31£10.23%
Bl 24.61+0.93 39.234+0.94 52.9243.19 47.65+1.79 31.89+0.67
GDP 10 25.04+0.86 51.08+£2.10 92.18+5.67" 163.84+7.13% 121.63+5.82%
20 24.37+1.17 55.39+0.99 102.33+4.95% 187.58+7.25% 142.36+4.97%
40 23.96+1.02 63.76+1.59" 126.20+8.13% 251.16+8.38% 149.74+6.14%
50 25.02+1.96 44.48+1.67 72.06+£2.94" 64.33+£5.19 51.06+2.49"
60 25.32+1.09 42.34+2.08 57.68+3.72 54.08+3.49 44.61+£1.93
70 25.62+1.58 36.78+1.34 34.79+2.17 32.88+2.95 27.05+1.21

SRR AL HE A D P<0.05,2P<0.01,

3.2 XUIEEEMEN 2 D-gal i T, 415

PR BN K 25 WAk HESAS LI OB R 2 TE % A

i 5 3 AT OGO B R A o G 2. 4 GDP

40 mg- L' Kr SR W85 37 )5, 40 M HE 51 38 4 5%, AU
. 70 .

GIEAIZ i1 IR el N NS NN 78 R U R i
P IE R AR M S . LA 1,

3.3 X SA-B-gal e 25 (141, GDP 41, #L
U 25 FIAS F+GDP 2H SA-B-gal Y €8, 4 Jfl B 14 243 5]
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c D
A. %4 ;B. GDP4L;C. B RI4 ; D. BRI +GDP 41 ([ 2,3 [7])

E1 GDPPHIFESTREE/INRSREHABREEMNZMM(TEM, x200)
Fig. 1

Effect of GDP on morphology of inducingsenescent

mesangial cells from mice (TEM, x200)

H12.59%+1.17%,13.07%+1.32%,93.21%+7.56% Fil
37.66%+5.84%; 575 (41 tb 5, GDP 41 2 % L4t it
0 S, A SA-B-gal 40 PHE R B TR (P<
0.01); S AI2H M 4%, A< 1 +GDP 2H SA-B-gal 41 fifi FH
PRSI B K (P<0.05) . WL 2.

34 XTAHMEREIM N 5 P A A AR
G,/G, 191 41 ffs /& 43 Z0 W1 8 7 (P<0.05) , G/M ] il
S U120 M 4 ARt IR (P<0.01) 5 S BRI 4 H A,
B # +GDP 4 41 Ml G/G, B & 4 B W] BRI
(P<0.05) , G,/M W] A1 S 1 4fl fd /& 43 % W 3 4
(P<0.01), W#3.

3.5 Xt TNF-a,IL-6 ,NF-«kB I IL-la. mRNA k7K
TR m 5o [ A, B A A0 N TNF-a,

E2 GDPXMFESREZE/NRE REMME T SA-B-gal iE RN
(SA-B-gal, x200)
Fig. 2 Effect of GDP on SA-B-gal activity in inducingsenescent

mesangial cells from mice( SA-B-gal staining, x200)

®3 GDPHESRZANRBRIRAEEABHHI (F+s5.1=6)
Table 3 Effect of GDP on cycle of inducingsenescent mesangial

cells from mice (Xx+s,n=6) %

S iE

2093 Flit/ mg- L' Gy/G AN G,/M 41

= 63.26+3.12  14.19+0.95 22.55+1.38
[ 1x10* 91.63+5.33")  3.21+0.212 5.16+0.322
GDP 40 64.39+4.255) 11.67+0.89% 23.94:+1.69%

BF+GDP

0 525 (141 AV P<0.05,2P<0.01; 5 4 8 21 41 11 3 P<0.05,
DP<0.01(F£4,5[[),

1x10%+40  71.26+6.42% 12.29+0.36% 16.45+0.83%

IL-6, NF-«B Fll IL-la mRNA % ik /K °F W & | 4
(P<0.01); SHAIA] L # , #E R +GDP 41 5 2 241 f 1N
TNF-a, IL-6, NF-«B Fll IL-la mRNA % ik /K F B g
TH(P<0.05), W4,

®4 GDPHFEFZE/NRE REMI TNF-a,NF-kB,IL-1a F1 IL-6 mRNA RiXKF RN (¥+s,n=6)
Table 4 Effect of GDP on expression levels of TNF-a, NF-«B, IL-1a and IL-6 mRNA of inducingsenescent mesangial cells from mice (x+s,7=6)

25 51 54t/ mg- L TNF-a NF-«B IL-la IL-6
T 1x10% 2.81+0.382 3.14£0.862 4.79£0.912 3.68+0.802
GDP 40 0.97+0.02% 1.07£0.06% 1.02+0.06% 1.13£0.92%
T +GDP 1x10%+40 1.75£0.21% 1.98+0.59'%) 2.15£0.37"9 2.01+£0.64'

W2 A mRNAFRE N 1,

3.6 X} STAT1,p-STATI,STAT3 Fil p-STAT3 %K 1 %
P A S R S a2 = R O
STAT1,p-STAT1, STAT3 il p-STAT3 & (4 /K F it &
TG (P<0.01) ; SR 4] Fe %5 , BRI +GDP 21 35 & 40
e 4 STAT1, p-STAT1, STAT3 Fl p-STAT3 & H /K F
W P AR (P<0.05) . WLER 5,3,

4 itig

TG A W R B A AT i 1 39 I 22 1 T B Y

— Fh 2 AL RN D e AN AT 3 R i B R B AE A
PREEAE T 5108 A 40 P9 28 Al SR Y £ 6 1R B L 3
PEBER I3 T AL 2 SO B 40 7 A A i SR A
i EOHLR Dy RE DR o B AR B 2 F
PR BB Y B B AR 2 — 7R AR R A
Hh A T AR o i AR AN D U 2
il 5 by T IR PO AT B A, FL AR 5 T i ek A AR Y
20010 4 B B 7 DR i B A R HLAE T IR A AR
<71 -
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%5 GDPWiFESEEZE/NR'E ZEA STAT1,p-STAT1,STAT3 71 p-STAT3 & B R A K FH M (F+s,1=6)
Table 5 Effect of GDP on expression levels of STAT1, p-STAT1, STAT3 and p-STAT3 protein of inducing senescent mesangial cells from

mice (X+s5,n=6)

2157 FHE/ mg- L STAT1/B-actin p-STAT1/B-actin STAT3/B-actin p-STAT3/B-actin
2 0.19+0.01 0.16+0.01 0.11+0.01 0.13+0.01
F 2 1x10* 0.81+0.042 0.64+0.032 0.71+0.052 0.68+0.06
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Fig. 3 Electrophoresis of STAT1, p-STAT1, STAT3 and p-STAT3

protein expression in mouse mesangial cells
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