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Abstract

BACKGROUND: Platelet-derived growth factors can induce proliferation, migration, transformation and
extracellular matrix expression of glomerular mesangial cells and renal interstitial cells.

OBJECTIVE: To investigate the effect of activation of platelet-derived growth factor-DD/BR signaling pathway on
the proliferation and a-smooth muscle actin expression in rat renal fibroblasts.

METHODS: Normal rat kidney interstitial fibroblasts (NRK-49F) cultured in vitro were divided into the following
groups by platelet-derived growth factor-DD concentrations: control, 1 pg/L, 10 pg/L, 50 pg/L, 100 pg/L. And
NRK-49Fs were then divided into four groups according to the stimulation time of 50 pg/L platelet-derived growth
factor-DD: control, 12 hours, 24 hours, 48 hours. The cell viability of the NRK-49Fs was assessed by Cell
Counting Kit-8 after platelet-derived growth factor-DD administration. The mRNA and protein expression levels of
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platelet-derived growth factor-BR and a-smooth muscle actin in all groups stimulated by different concentrations of
platelet-derived growth factor-DD were determined by RT-PCR and western blot, respectively.

RESULTS AND CONCLUSION: Platelet-derived growth factor-DD could facilitate the proliferation rates of the
NRK-49Fs at a dose- and time-dependent manner as compared with the control groups. Platelet-derived growth
factor-DD could stimulate the mRNA and protein expressions of platelet-derived growth factor-BR and a-smooth muscle
actin in a dose-dependent manner. This suggest that the activation of platelet-derived growth facto-DD/BR signaling
pathway can obviously promote the proliferation of NRK-49Fs as well as tranformation into myofibroblasts.

Subject headings: Kidney; Fibrosis; Fibroblasts; Phenotype; Receptors, Platelet-Derived Growth Factor
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LEAE 2 AN = 0 A 1 B2 AN = N =l s )
HACNT R . RIEANMI K G50 . s Hodr, [k
2T 24 40 1 103 A AR A 2 FUL ISR 2T 4 4 o ) T R ™. o
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BT 48 K e S B W A, F 3 AR 73 #010% FBS 1
16401 FE L2 1Ak, 21 ¢ 2801 & 3REATALEAL. BUEK
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AEAL, FNBEE S ARELCISEEIER. CCK-8¥),
24 nfERFLINNCCK-8F 10 pL, kL4 h)s 1
FRAC AR FLAB0 nmAb IR EEAE, % T AR A et hy 3
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# 1 RT-PCR5I#F5

Table 1 RT-PCR primer sequences

SEH Forward primer Reverse primer
M/hffeE K 5-AAT GAC CAC GGC  5-TCT TCC AGT GTT
¥ BR GAT GAG A-3 TCC AGC AGC-3’

oV lllshE  5-GGC ATC CAC GAA 5-CCT TCT GCA TCC
S| ACC ACC TAT-3’ TGT CAG CAA-3’
GAPDH 5-ACA AGA TGG TGA 5-AGA AGG CAG CCC

AGG TCG GTG-3’

TGG TAACC-3’

I3 H10%FBSH; 775 I I A M/ IMRAT A A2 K 7DD T,
REFLEIRFEIS M50 pgll, $4 JEOAN [R)F- TN 1) 43 4y 5 AL
12h4l. 24 h#l. 48 h4l, FASNEAL, AR5 IF
b EE G, SFLINACCK-8#10 ub, 4k40FE4 hjg
R AFFLA50 nmkb I EEE(E,  [FIRE VAT Al kg iR

RT-PCR#2/ 1~ /a] 7 & /& 1 iR 157 1t 2 +< & 7DD -+
TG MR FTH 4 T FBR . a—FBALALIZEmRNAFT
FeiAy S B KA 3-8 4N e, o 4 R T A
P H10%FBSIRE R AEH, B2 mLgl LS T 6Lk +
(BUEZ1x10%4L), $2 LRI klmb Ak, 4% MRAT
K F T DD L AR AL, 1 pg/Ldl. 10 pg/L4l.
50 pg/LZl. 100 pg/L4l. BIAAN Aot & B ifin /MR AT A A=
KK 7DD 1124 hj514RNAiso Reagentii ] H#E
RNA, 73606 B 1Hil i 5 RNAVK B A4l , A(260 nm)/
A(280 nm)kbT-1.8-2.0Z [H] £ 4 223K . cDNAI A R H
20 pLRE s RNARR, R3EGenBank kL ih 54 (W
#1).

FH 86 bR S VE R RS, i S A e I e R A I
1, LAGAPDHYENWNZ4), #4TSYBR Green- 1 %
ERPCRY MY, SR MNAARN20 pL, Hf & SYBR
Premix Ex Taqf§10 pL, cDNA2 pL, bF. Fi#isly
(10 umol/L)#%-0.5 uL. PCRY #4:{F: 95 ‘C 305s, 95 C.
5s, 60 C. 30 sH#H407MHIR,

0.2 CHEAMIR, il i g fd 5 ihk, WoEs
P, G AR 2" CU S et L DRV 0 AN R AS v f AR St
FILIKOT o FHANE =45 pl,  752.0% B IR B
HEAT HLK, SAMT TSR

AACt=(Ct H 1) 5 K -Ct 3 ZK I R ) seio m—(C H 19 5 K-
CHE FIEH )uman o

Westernblot #2 1) 7~ /5] /5 2 7K B M1 /R 7 1 2 ¢ 5 7
DD 3t M1 /IR FTHE K FFBR. a—FBHALHZEEIES
FiA: M MRETAAE KR 7DD 1 5 40 41 A RT-PCRK:
W, T4 hEfMAEN, HARDOIRE T EEAE,
BCALM & 8 (11, & LA K50 pg, ZLHE1T712%
| ot L R A 2R T 0 IR A e i (SDS-PAGE) HiL ik, HiL ik
N R R PVDFRE b, MR R0 E 2 hy —$i4 CibK
o IINEAGE ARG USRI 1.5 h, A
ECLKIGHI1 mLEAS, Sl E31K.
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%2 FEREREMNMRETHEREF DD Fi#/E NRK-49F 4iA
Hy s R (n=6)
Table 2 Proliferation rate of NRK-49F cells after stimulated by
platelet-derived growth factor-DD of different concentrations

Al i WA (%)
xR AL 0 1.102+0.062 0
M/MRATAK N5 DD 41 1 pg/l 1.192+0.044° 8.17

A(450 nm) (x+s)

10ug/l  1.312+0.104° 19.17
50 pg/ll  1.447+0.044%° 31.37
100 ug/L ~ 1.441%0.064% 30.77

ks SXTHRALLAL, AT R B R A R AT A A R 7 DD B m) B SR ik
NRK-49F 4 3458, 50 pg/L i it NRK-49F 3458 /F Hldp ok 5%F AL,
2P <0.05; 45 1 pg/L 411 10 pg/L 4Lk, °P<0.05.

EEMBRIER: OMMRATLA KK 7 DDRIFIEH
KBS G 2T A 0 i 9 L ) AR 8 28 R I ] 2 o @ AN [
Jo R R At /N ARCRT A A A DR 5 DD i 41 i/ AR AT AL
AR T BR & a—T-EILILE) 8 A AEMRNA K & FHKF |
RIEHI M

FHF o LREGE LxesoR, RAISPSS 19.0
BAFRAT G A, AL BB T 22 0, PP ERAL
NILSD-t #6246, P < 0.051A4 % 747 W MR L.

2 #ZR Results
2.1 AT A K B F DDA NRK-49FE s ¢4 %vts
X FEZH LA, AN [) o B A JE 1 ot /MR AL AR K DK -~ DD 34 ]
W A ENRK-49F (13095, 7% 3 3 R (P < 0.05).
1 pg/LIs R AT {2 3k 40 o 858, 50 pg/Lie, HAENRK-49F#
T AE ] B, 50 pg/LZH 55100 ug/L4l tei 72 5 B s
X(P>0.05 %2).

WeAh, Sxt AL, i MR K R FEE12 h
i BIAE H EA HENRK-4QF S5 (15, B I ) B4, 3
WS L 55(48 h)AI LTSN K, SR AR PR (P <
0.05, $}&3).
2.2 RRJREIRE s BTG AE K B F DD fn s RATIE
A K FBFBR.a—-FHFMIFEEAMRNAR L Fodm /)
BRAT A K PR 7DD 3 22 5 1 MR AT A AR K R 1 BBR &
A D 2 IR AT A AR K R 1 aBR A FLAH BV ifi /MR AT
KB REE G GBS S Tl s, = EYE
Mo o= HUILEN B & A A LS ET 4 40 B ) S A
Pl R ey R = g D el

Eixt AL, 4% B i 4L i /MRFTIL A K R TBR
Kea—F- i WULEh & (3w T 5HRZL(P < 0.05); 450 ug/L
415100 ug/L4l 2 A b 22 55 0 i 35 1 & SL(P > 0.05)41,
LA A B2 R) B A 1 /AT A A2 K PR BR A o= L
BN (A 2k B[R (P < 0.05). 4k, ML/NMRATAGAE KK
T-DDJRE K FEE ug/Lis R A] i S af MR AT Ak AR K
K7 BR A a—F-H WUVLEN I mRNAZR L, I 7] 512 4t
PEH IR I NMRATAE K B FBRY a— WIS & 1
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1 FREIREREM/MRETLE K EF DD i NRK-49Fs M/ MRATHERKEF BR & a-FiRALAs1E R mRNA BIRIiA
Figure 1 mRNA expression of platelet-derived growth factor-BR and a-smooth muscle actin in NRK-49Fs after stimulated by platelet-derived

growth factor-DD of different concentrations

KA. [ Al RT-PCR 453007, SxIIR41LE:, P <0.05, 5 1 pg/L 411 10 ug/L 41Lk%:, °P<0.05; K B Jy RT-PCR “#riiki&l, 1:
AL 2. i MRETAER DS 7 DD 1 pg/ll 4: 3: M/MRATEK 7 DD 10 ug/L 41: 4. i/ MrATHAEK K 7 DD 50 pg/L 2: 5: /MR

i1k £ KR T DD 100 pg/L 4.

M NRATA KB F BR) - i e e S S
G-I G —

2 AREREREMMRETEREF DD R NRK-49Fs ZHAam
MMRETEEKEF BR K a-FigiAs ER M ERRIE

Figure 2 Protein expression of platelet-derived growth factor-gR
and a-smooth muscle actin in NRK-49Fs after stimulated by
platelet-derived growth factor-DD of different concentrations

Pl 1 XAl 2. M/MRATHAKIF DD 1 pg/L 41 3: 1/
BATA AR P DD 10 pg/L 41; 4: 1/ MRATA AR DD 50 pg/L
41; 5. M /MRATHAEKEF DD 100 ug/L 4.

MRNAEIE, HEFRFZ 5 RS, Bl L/ MRATI AR
[H - DD i itk FE 8 K, FRIA B i £ (P < 0.05), 50 pg/L
5100 pg/L4ltbi el B2 5 (B1A). RT-PCRHAL K K (B
1B) R E FiR—B g5 A, Bl MR AE K K1 DD Jsi
HEIRIERER, M/ MRATAAE K P BR K a—T i IUULBh & 11
mMRNAZFIE I, 2 il MRATHA K 7DD 50 pg/Liny

mRNAZK LR K, 50 ug/L5100 pg/Ldl tbig =T B

2.3 o ARATACA K E T DD A AT A KB FB R,

a—FE MG & B &G KA ®  HXRAMLE, /)
BT A Ay DD RIS AR M b i N RRT AL A A
TR a—FHT UL & A& FRIL . 1 ug/Lil/MIATi
A - DD RV AT Y S ot/ ARCRT A6 2R IR BR &
a—FIF LIS & A s ARk, B/ AT A A 7
DD St i 1K, i MRAT A 2B KB BR A a—Fii LV
B 1 RIL B 2 (B2), 50 pg/Lin I MRATHE
KHE7B a i & I RikHE %, 50 pg/L

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

F# 3 M/MRSTILEEF DD 2 50 pg/L R A E A 8 R
NRK-49F HyiE5E % (n=6)
Table 3 Proliferation rate of NRK-49F cells after stimulated by

50 pg/L platelet-derived growth factor-DD for different time

415 IR A(450 nm) (xts)  H4BEA(%)

X} AL 1.132+0.098 0

50 pg/L M/ MEAFLEKE T DD 4L 12h  1.276+0.036™ 12.70
24h  1.416£0.032®  25.07
48h  1.503%0.063% 32.79

et BRI, 40ROV G, RO R . S R AL R,
2p<0.05; &AL, °P<0.05,

100 pg/L4L LB TE W S 75 5

3 it+i® Discussion

' D60 o 2T 4 Ak DL B /N S ek, R e R
S PR, VLR ET S Al R T R AR BR DL K Al B A B A
o T R P AR A R I PR AN T3 0 e AR, A
52 LGB N ERBE AL T B8 5 | AT B IE T BE AN WAL IR BK Bl )
OB UL 2T 2 4 M 2 B 1 5 o R AR R ) 4 M R R £
e O, ) W LS 2T 4 0 PR S AL O DA I S 4
H AR50, 2 B A B 5 18] 5T 21 44k 16 3 2T 57

i/ INBRATT AR A TR SR A i ) (R AT 229 34541
JE T A0 B A A DR -y, AL I /MR AT AR T AAL
AB. BB. CC. DD 5HF % J it MR ATILAE K Ta. B
P2 AL 1O i N AT A A K PR T B S AE IR iR
KB, IR AR R DD B R BRI —Fh o 2,
F G M MATH AR KR BB AR L &, n]/biEgiE
M MRATH A P aB 3244

ENEIEH T, i MRAT A FDDEZE M &
AN, AT, NS EREANSERE, HHR
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2 BB X el i ]k Rk MR AT A KR 7DD
ik W a5 W B SURFEAE T, SAHN & B 2
WAL GG, W NHE S, S8 R
R IAIY T3 R

AT AR R I, AE T 0 S LR A FHL(UUO)
B3 dJ5 K BB S I ZNBRCAT Ak A2 K PR - DD B T ik
AT, JUCAZESE . I N R, R
8 EL IS i) i K a4 2 U, SF Sz 1) 5T 4T 4 4k 5T B
AT A KR 7DDS 5, Bl A B 47 440 R 5 16
H, HAEHEmEE.

Ostendorf% "2t if N Ak A K K- DD AT LA ik
B /N BR ZR IS AN M 4 G o A S 00 o i B B R R,
NRK-49F 71 52 ZI| A [m] 5 94 B 1 /N AT A6 A < P57 DD
Woa, SOV EERBE R TR I, S AN T IR
FiEAE KN 7DD T1i12 h)i, NRK-49F I 231 154,
I RN A, SO S L 48 hitt, i b5 % 5 K
Pt WA /N AT A AE K TR 7 DDAE 1 18] 5t 2T 4 A6 301 B Ay
FE(E ENRK-49F 458 ¥ 1 T, I il 5 70 )50 £F 4 Ak B [7) 42
K, AN B A T I

IR AT A A R 7 BRIE H 1 L MU R IE T &R
WA TR FRANAE . BNER B A, i MR AT A K
K 7DD 5 il MR AT 4k AR K R BRR &S & i, L
PI3-K. Ras-MAPK. PLC. JAK-STATZ%: 5 5l ik &5 4
Y

ARSI BN 1 g/ LI /N AT A A2 K R 7 DD Il
i, B B /N BR AT A AR K DT BR mRNAZK T K 2
AV B B s, R A LN AR A AR K DS DDA T
WRPERAA, M/ NARAT A A K R BRAGIA G 5 . 15 W i /)
BRAT A AE K R 7~ DD AT _E 3 afis /S B A7 A6 2E K IR BREE A
W5z g4, dEmdad i MRAT AR K R DD/l MR AT
A K 7 BRAF 5 % 538 % 110 3035 2 3 NRK-49F (1) 1
B 5351

AFRIRET, AT AT 4 gl i S A T TR T
Y4 7] J0 B AR 20 2 1) 20 245 T (4 M 5 40 o0 i
GIULEE), 2 R DR 3 AT R A AT AR s A, A AR
LS LT Hl s 354k AL 2T 2 40 o AT 4R N B /N ER B
W /N R L DX 3, A S 4D 40 oL 0 70 3 4 4/ 356
(RIRE S5 J ok B 15 2T 4 Ao o v 40 A/ 35 1) 3 R U
RS LT3 FUL 0 P o LA e i

a— V-3 WLIVLBh 2 112 L 21 4 40 i 16 e 5 2 b i
Y, BN R R AT 4L R R . R B2 R g
PR 98 U 0 AR AR . 5 A AT Y B AR L, L
FICET 4 4 B B T 40 M A/ SR AR B s 4 A R o £
Wi G Bk > 2 A, B R 3 1 2 e TR IS a— IR UL
B A W) T AT AT a0, B4k, —2bIgAlE
Wi~ BRI . B RS HE R B AR RO AE
SENUREF e g L ) BB . FrEl A7 de . B DL KoL
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LB AR (110 R IA B LB 5 0 ' ) 4T AL FE B, O 52
BIEA G . a—FIENILEh R A RIERZ, B8 FREM
AR, T T

SXof £ L B i PR A AR BELAS 2L (WU O) 5 [ o £ 4 AL T 4
iy B A7 BT 44 40 M ) U A F 9 B, WU OB AL 4 37 )5 45
AR K BB L I T 4 i o ib o UNLB R 11, R
IFIAIGE, EHTIRAT AT RN M e 2L, 400 B 9 3 40 Sk
BEUT S 3Em .

ARG Y WL R ANF ST R B, o ¥ WLLEh & (A AE
MRNA K 3 [ Rk 7K S8BT A6 A K X7 DD
WOTC R (R AN N, #E1 pug/LAK B AT H L
BEEER, Yeon /M AE K R -7 DD R F A vk
PR SR SR 1 AT o T 4 0 R 1) LR T Ak A PR A, e T Y 1)
JRATHEAG I R o DRI A5 S R m] SR i R
NS AT UK o P LS B R S e O 9 0
KA R,

LA A6 AT A A AR AR R R AT A R A R R
MFE, NRK-49F ifil/MRAT A6 A K K7 DD/ MR AT Ak A
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