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[ ABSTRACT ] Aim To investigate the mechanism of high sodium salt induced proliferation of cardiac fibroblasts
(CFs) and the intervention effect of dendrobine. Methods Rat CFs were cultured with tissue explant method in vitro.
The experiments were divided into 3 groups: control group ( containing 139 mmol/L Na”) , high sodium salt group ( contai-
ning 161 mmol/L Na®) , dendrobine group (161 mmol/L Na*+ 107 mol/L dendrobine) , and cells were cultured for 48
hours. CCK-8 cell proliferation kit and MTT colorimetric assay were used to detect the proliferation of cells in each group.
The protein expressions of proliferating cell nuclear antigen (PCNA) , phosphorylated extracellular regulated protein kinase
1/2 (p-ERK1/2) and phosphorylated nuclear factor kB p65 ( p-NF-kB p65) were detected by Western blot assay. The
mRNA expressions of monocyte chemotactic protein 1 (MCP-1) , vascular cell adhesion molecule 1 (VCAM-1) and inter-
cellular adhesion molecule-1 (ICAM-1) were detected by real-time fluorescence quantitative PCR. Results Compared
with the control group, the proliferations of CFs in the high sodium salt group were significantly increased after 48 hours
culture. Compared with the high sodium salt group, 10~ mol/L dendrobine could significantly inhibit the proliferation of
CFs. Compared with the control group, the protein expressions of p-ERK1/2 and p-NF-kB p65 were increased, inflamma-
tory factors MCP-1, VCAM-1 and ICAM-1 mRNA expressions were increased in high sodium salt group. Compared with
the high sodium salt group, dendrobine could significantly reduce the expressions of PCNA and p-NF-kB p65 proteins and
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the expression of MCP-1 mRNA, but had no significant effect on the expressions of p-ERK1/2, VCAM-1 and ICAM-1.

Conclusion High sodium salt induces the proliferation of CFs and the expression of inflammatory factors, and its mecha-

nism is related to the upregulation of p-ERK1/2 and p-NF-kB p65 expressions.

mechanism is related to the inhibition of p-NF-kB p65.
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WEEFORE A5 AR ) R ORE )N | £F 4k 1k A% B i
it 4% 8% i AN AR I 3% Wistar KBl 18 ~24 Jl
Jei 38 AT N7 IR BT | Ak O WLIE K B0 LT 5
Ye A0 0 I R ZF 4E 40 B ( cardiac fibroblast,
CF) Y45 A i A0 3% ok B DU, J& 800 LEF 4
AR EE IR ERHE ARG AT 5| A il 44 B X 7
AR IR HOIML R & B R B E & M 10 mmol 3 &
250 mmol , 7] 5 | M AR3E N 3.13+0.75 mmol/L'*7)
TRAMIFFE A B, o BN ER vT B4 5 | RS 45 1 i L4
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A1 L ELA B ARG I He. 0 S A AT 51 i A5 A5 X0 o
B RGN E R FERE D g T CF
HEFERRZR, JC R A R L, W, ARAFSTR
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T BT Ak A0 SRR TR | UK L A0 i K R R
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AT RERY 73 F AL

1 MEFTE

1.1 8

MEVE MM R FE B Wistar KR, HERTE
CEERFAFERER PP R, F AT
£ .SCXK-( 75 )20012-0005, 5 ¥k 4 K B F A 5,1~
3 R¥ Wistar FL R, BEAE L 39, LR FHHETH X
EXRs ) ELRWELTE(RKT .0 F[2016]2-
067 &), AL I 7 F 5 o0 4 4@ Fl Ao b 3B R W, A
AREAEEK,

DMEM 1§ F % & Gibeo 2 & ; Ja 4 v W B %

Dendrobine inhibits these effects and its

Gibco /~ ] ; CCK-8 41 jf 3 78 X 7 & W B+ & 9L
FEE AN Bl B 7E 40 M AZ G R ( proliferating cell
nuclear antigen, PCNA) — %014 B % [E Abcam A 7 ;
B B V.4 B F kB p65 ( phosphorylated nuclear factor-
kB p65,p-NF-kB p65) — % B % [E Santa Cruz 2
a] ;8 B Ak 20 8 4N 9F 7 & 3 % B8 1/2 ( phosphorylated
extracellular regulated protein kinase 1/2,p-ERK1/2)
— 3L B Cell Signaling /A 3 , — 314 # % [E Protein-
tech 2 &; 2 % 4 L # £ & & 1 ( monocyte
chemotactic protein-1, MCP-1) i % %1 i %6 It 2 F 1
(vascular cell adhesion molecule-1, VCAM-1) 48 At &
ZE M 4 F 1 (intercellular adhesion molecule-1,ICAM-
D5l e KEEEHNF,
12 ER CF EREERESR

BHT A& 1~3 Kty Wistar LR A, BT 75%
B PR A K, BCH o R R TP 2 R (D-
PBS) W N R R ThE MM EREFLFHQ
JEST AR 27 1 mm® 41 3%, FF W T 5 R LR 36, & 5
HLRZ B[] 8 29 0.5 cm, 4% i 35 2 MR 3 AN 3
mL 4 12% & 4 i1 7% 89 DMEM, B 5 & F 37°C 5%
CO, BARMHFIHR, ME2~3h FHERMBET
B ERFRTARTARS, S8R, FAR
4K E 80%F A B A 0.25% & B B G, HAT
R¥FEHR, A% 2~4 RAEM,
1.3 SEWHEREKEH

IR CF 2 W AT 3 4. (1) X B 4. Na™ 3k
JE 139 mmol/Ls (2) & 4 # 40 Na® 3k £ 149,
152,155,158, 161,164 167,170,173 176 mmol/L,
MEHN 3 mmol/L; (3) & A 4. B4+ A Bl
(107 ~107" mol/L) , 4 #| ¥ 3% 24 48 h,
1.4 CCK-8 XS MER XY CF HEIEAI R0

CF % 5x107/L % L # A T 96 LA 3 3%, &
100 L, &4 % E 6 ML, T 37CHAHE R,
5 20 B s BE ff R T JE , K i v DMEM [ 3 fb 44 38
24 h, % R A A NACFE B R4 S35k 24 48 h
J&, 1 &3\ CCK-8 10 pL, &4 5 37CHEH
4 h, 450 nm KK, 78 B LA AR R
&3 K JE (absorbance ,A) 18,
1.5 CCK-8 ZMZEEN KR CF HEERR I

CFHEAME“1.47, 2 h 3 B 4 (Na" % & W
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139 mmol/L) . F 44 # 41 (Na* W & % 161 mmol/L) .
HEEHA(HEBERE N 29.33 ¢/L, 5 161 mmol/L
Na* %%, JE # 803.5 kPa) , ¥ 7= 48 h, #0773
F“1.4”,

1.6 MTT kR NARFEIT SRR CF 1A

W4 10% fig 4 o 7 55 5% A o 40 0 & DL T
107/L T 96 LA, 4 7L 100 pL, T i 7 3 75 3
E#f{24h, B BABTH A8 h EFEIER
i, T A N MTT %5 20 pL A R4 10% s 25 &
RAREI180 uL, #EWH 4 h, L HEF, NDORF
LR HFEER, F30 150 pL ZF E TR, EH
10 min, £ % 4 70 2 % #E . %7 490 nm % K, 7
Be ik oA B 2 AT A B IERERIFIUTE
il -

1.7 Western blot #; il & 28 CF # PCNA,p-ERK #
p-NF-xB p65 EARIE

B2 5 10% B9 40 B B K 4% th K 48 ft | % 40 pg &
BEHMmE LI F,80 VIEE &k, FHERHEANS
BREEEENE 100 V, Y E B 23 7 5 B % K
BRHY R A b B vk, B IR ,8 W E T R kS E
BAhEEARBIARF _ACHEEL, RIEZHA
LY FER 5% Bt Bg 4ok £ B £ A 1 h, TBST 7t & , A
FRMEFAFATHF ,4CLR, £ TBST # it 5 tn
NFART AN EATIE S R EREEH 1 h, TBST
ke ¥ ECL b ¥ K bR A mE R E 5, N
Bio-Rad % i ik & DU, B KO0, T4 B L,
| Image Lab ATE G 4T, HHEARSLEE, B
WEAHME=ENEARLLEE/ AERLK
%E,

1.8 EHREHEE PCR MEH CF 1 MCP-1,
VCAM-1,ICAM-1 mRNA BIRiX

TR 137 AR AR EEAY T 25 mL S, B A
& 0% 7 A7 B ] F LA IE 24 h g Al im N A4 FE
%, 577 48 h J5 il RNA #2BUR 7| &2 5 RNA, %48
KBTI AR Ay, Ay BRI o Asg o/ Ay
1 1.8~2.0 A4 RNA A E/F 63K, JAEAG —FiB N
50 pe/L, DA 10 pl 3% 5% 5% KRR 2 3 4% 3% 4 R cDNA
J& ,#HAT 5L B R O 2 & PCR, 45 R DL B 9 3 H/GAPDH
Hy 94T G5 it 24, PCR Bl 4 )% %1 ,MCP-1; L i 5'-
TAGCATCCACGTGCTGICTC-3', T # 5'-CCGACTCATT-
GGGATCATCT-3', 4 3 7= 4 349 bp; VCAM-1; Lk jiF 5'-
ACACCTCCCCCAAGAATACAG-3', T # 5'-GCTCATCCT-
CAACACCCACAG-3', %3 = 4y 425 bp;ICAM-1. E % 5'-
GGCGTCCATTTACACCTATTA-3', T # 5'-TTCCTTTTCT-

TCTCTTGCTTG-3', 4734 7= 4 413 bp; GAPDH; - Ji# 5'-AT-
TGTCAGCAATGCATCCTG-3', T # 5'-ATGGACTGTGGI-
CATGAGCC-3' , 43 7= 4} 342 bp,,
1.9 Sitz4biE

It & BN xxs K7, K F SPSS 17.0 444, 3¢
LHBEHATRIT AN, TAEEX LR XA ¢
B3 AR XAEEET EP T AFER LK,
P<0.05 k= RHAITFENL,

2 & B
2.1 BSMEFES CF WRERERE
CCK-8 il 45 5 F B . 5 % BEZH (139 mmol/L

Na®) L, HAS [R) e BE w5 40 B % Ok (149 ~
176 mmol/L Na*) }53% CF 48 h, A] 5|2 CF 3444, 7%
SHEAG R L (P<0.05) , Hovb s sl kR 55 57 5t
Na"#eJ% 2 161 mmol/L i, 'S CF 345t 5 7 ¢
W (FR 1) 5 {H A [ e B2 e B R B R S B R CF
24 h, ANMETE SR W5 PE2E S (P>0.05) o fRILES
F B 161 mmol/L Na™ i 35 7 B4 Ay i 4 5 24 3k
FIRESR , B35 AT CF HEFH 5 00 14 92 10 45 5 1
7R, SR IR PR, R T 2 A0 i R DL AR
f(#2).

% 1. SNERYT CF HBEMEIN(n=4)
Table 1. Effect of high sodium on the proliferation of CF

(n=4)
P Na* ¥ At
(mmol/L) 24 h 48 h

K| 139 0.437+0.042  0.462+0.026

R 149 0.526+0.048  0.721+0.099"
152 0.599+0.047  0.815+0.054"
155 0.625+0.038  0.819+0.057°
158 0.621£0.029  0.864+0.041°
161 0.607+0.098  0.869+0.028"
164 0.592+0.057  0.812+0.019*
167 0.632+0.076  0.815+0.033"
170 0.641+0.042  0.797+0.051°
173 0.617+0.031  0.779+0.029*
176 0.522+0.054  0.700+0.075"

a i P<0.05, 5 X REL i,
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i%z ﬁETf CF imﬁﬁﬁ’]"a‘ﬂl'](n=6) 0.8 P 005—|
Table 2. Effect of osmotic pressure on the proliferation of 8; ) P<0.05
CF(n=6) £ 05
804
S OH NatokH R Assom ~ 03
X BRAH 139 mmol/L Na* 0.977+0.064 8ic1>
AR 161 mmol/L Na* 1.214+0.154" = Emaﬁf&ﬁ?(movu
HEmA 2933 /L R 0.88620.119 B 1. RERE A SR M S S CF MmN (n=6)

a N P<0.05, 5% a2 L5,

2.2 ARBINEHENERIES CF EENRERE

It MTT SN R v B A FRHido s M Eh 175 5
1) CF H4FE I 52 MR, 5 v AR 2L AR LE A SRHaslvk B2 oy
107~ 10 mol/L B}, CF {4 JC B i 521 ( P>0.05) ,
A fpHe BE R AN E) 107,107 mol/L Bf, CF 4 g 175 1
BRI (P<0.05) , Horf A fpb ik FE 2 107 mol/LL
B, 0] CF A s PR A5 fe W (L 1) . Bt sh
PEH 107 mol/L A M1 75 2258 5

Figure 1. Effect of dendrobine on the proliferation of CF in-
duced by high sodium(n=6)

2.3 S$hE3t CF & PCNA,p-ERK1/2 #A p-NF-«B
p65 & A ik K R N0 K A LR 9 T F1E A

Western blot 453 7 | 5% B A FL, = a4k
4 PCNA ,p-ERK1/2 Fil p-NF-kB p65 % 431k . %
BTN (P<0.05) ; 5 = AR dUAH L, A R 41 PCNA |
p-NF-kB p65 & [13RE L (P<0.05) , 1 p-ERK1/2
FIXTCW A2 (P>0.05; 151 2) .

PCNA = s s 37 (D P-ERK1/2 | £ 3/44 KDa p-NF-<B-pE5 | i 65 kD2

GAPDH 35kDa ERK1/2 e s s 43/44 kDa GAPDH — 35 kDa

0.81 14 T 0.9

T 0.7 P<005 -P<0.0 E o 08}

S o6t <005 8 ol reoos; T o7 [F<005 <005

o - ¥

& 051 K 10 2 oo

< 04rf Q 0.8 ‘8_ 82

Z 0.3 T 06 o &

O T 2 0.3

a 0.2 T 04 i ook
0.1 4 0.2 i 0:1 L
0.0 0.0 — . _ .

R B FRRA KA B ERHE 007 imE B ARHA

E 2. S5t %t CF f PCNA . p-ERK1/2 #1 p-NF-«B p65 & A &Ri%

IR R A BB TFHUER (n=6)

Figure 2. Effect of high sodium on the expression of PCNA, p-ERK1/2 and p-NF-kB p65 PCNA in CF and protective effect of

dendrobine(n==6)

2.4 BEEEXT CF & ICAM-1,VCAM-1 1 MCP-1 &
E 3R 15 B9 34 M e A Al s B T FL4E

SERF P E i PCR 45 WoR , 5 X R4 AH
T ANER 40 ICAM-1, VCAM-1 1 MCP-1 Y mRNA #
KB EHIN(P<0.05) ; 5 R AN Eh 4 AR L, A fRHoni 20
MCP-1 ) mRNA FKiEFEAL(P<0.05), 1 ICAM-1,
VCAM-1 35 T0H B 481k (P>0.05; 4 3)

HESEOMEEREENHEERERNEZ
— o WATIRFIEA K B AR 2 3 100 mmol AR
A] A HIAR A T e A2 2 83% ek Ui Ko oOn L4555

- OXERA

2007w

180 o AfwA
Illhll_lzil160'
s
-~ 1401 POOS Poos POO POOS
%120_ M -
?’_—<‘
Z 1001
80f
W eol
b
m 40r

i
0 ICAM-1 VCAM-1 MCP-1

B 3. SEx CF it EF mRNA Rik
HTFRUER (n=6)
Figure 3. Effect of high sodium on the mRNA expression of

% 00 Ko AR

inflammatory factor in CF and protective effect of dendrob-
ine(n=6)
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ARSI 51% 45%"*", MEMRKEEE
FER TR AR A (8 R b AR B A5 2
FEFF i H A Sz T i 2 A 2 AR, i
PSR B, 40 i e B0 A LRI
RREM L F BURR BREF RS AT, IEH I
JEE R RBELE A 10 mmol 3 E 250 mmol , 1] 5]
MRG0 3.13 £0.75 mmol/L; Ifil &4 ¥ 45 T &
1 mmol/L,ﬂ%l@mlEijm 1.91 mmHg,[ﬂl‘/ﬂ;‘]E@E&/ﬁ
SHUMA OAE DI RER AT RSN E KR,
PR AR TN M A Kk F TS S A I A 7 1 L4
JHLH B e AR A R A T 5 | I A T e LA
434 gt T it A S H VLA A o0 JUL A0 A KT AR
17 e B R ELRE T CF 38 78 A0 52 I, 9 A DL 441 A /K 7
OESI= NN

A1 MR B A I | B A AL AN kI 45 5 0
ML RGP HE T B R iF 58 K A ks A
PR 2 s 7 V) DR DR g G CF 4
ISR, A O WLEF HEAIR T B LI, AR S 56
Ll DMEM 15 5% £ 139 mmol/L Na® i % I8 20 ,
161 mmol/L Na* N4tk 4 , BB A TR ( 107 ~
107 mol/L) A1 fRHI 4, 15 5% 48 h J5 WL 45 4[]
CF AT IE LAY A8 Ak 5 & B85 % BEZH A EL , el AR 21
CF M4%1 2 , PCNA 2R [ Rk 30, Ud B & 4 26 B
HHAS CF 3955, 17 107 ~ 107" mol/L A fishtsl, T #1l
il CF ¥4%E . AL B, 5 161 mmol/L Na' %5
() H BRI CF 45 TG &5 M, R Na* ¥k B Jr
BB RWES CFHIETK

22 245 7% A6 B U ( mitogen-activated protein
kinase , MAPK) JE 40 il N — 2 22 TR/ 75 A R £ %
it , T A 20 L A1 22 AR 5 R B AR L
T IO SRR 8 T R 3 T R 22 A A 2
3, nanMaIE s oA Ok E AT B RO ENL
FLO B U AATE MAPK {5 538 %, ERK i 8% 1E
HZAYTPE BN 4 5 MAPK {555 S i b
FEMAMAEYE, 2 515574 2R AL Y2
RO, AN B A 23 Ak BB AT T4 . Sugden 251
PEFNM A S5k R T 5 a0 LF e a0 i 5 ok R 1152
K 1 HHSS A, 20 ERK 38 575 5 B 27 4 40 i 3 7, 12
#E T MAYEE R mRNA k342 dEmifiss 1 | 1A
HE T B 5 43 6 8 o i i i UL T R 41 A4k, B
AT R T, = AR kR T o B0E ERKL/2 A
p38MAPK 552k 0 WLIA] R K L i 45 47 4 167
AWFRGER B, SXT R AL, SR 4l CF H p-
ERK1/2 £ [ 3R A3, $#2/8 ERK1/2 fEh— 45
BLWESHSFEBRESE T HMRIESN CF H5H,

H5 iR LA L, A R AL CF H p-ERK1/2 H A
TR LS, UL A IR & 15 B B AN S
ERK1/2 ¥iI& T X,

3 NIFOITR  a= E 7oA (0N L4 i 11| K e N B3
B DAL & A & R B BT B
TR, A i T S 200 LR K A 20 i A1
JRAETR , BEIK A O LAY 2 4E S 0, 75 341 % 41 i 1
TR, N FONE Sk, NF-xB J&—Fp HAT 5 5%
PR DI RE B (0T, 76 RRE R 1o A8 v & R E B
JEEH . CF HA A WS i IfE , RS A hl
Mo R A PG T, BF95A R, O LA 4k 4k
B S B DT 4 40 4 B R R R
K41 MCP-1,VCAM-1 ICAM-1 M 4FAF | 3% 26 4 5
PR 7 A VR FH T BT 4 40 M, 2 5 s R 0 i
HA, NI LR 4Ee ™, e AR EN, &
ERER PTG NF-kB A S50 E B E 98 1k S 1, 3 3k
OB R AE AR AN BT H0 ] NF-«B
A TR A A4 R ek e A B s A
A 5 A Sl A ] NF-xB p65 5 «B il & 11 #
Ak, 980 ICAM-1 41 6 B IR SEH T o
SERAMERF RSB ) i %Y & A Rk
I p-p38 MAPK il NF-xB 38 [k 35 i fig 22 4
SRS m . A SR 25 R R, 5% A
L, B3R 4 p-NF-kB p65 KA &L A T ICAM-
1 . VCAM-1 1 MCP-1 &3k B 3 , A7 ftog 4 44
BHERZH p-NF-kB p65 Fll MCP-1 223k 980/0 ; 15 B 7644
HMEFRE CF o, i AR v] B2 3G NF-xB 155 3 41
Ji e A S 2 R AR R R TR T 3, A ARk i
PO NF-xB #5121k iy 2 R M K MCP-1 ik
I K AEPRAE R . Zhao 251 % B NF-kB 8 1] LA
b P B T 4 Ja 1l R 5 ok R 40 L A i AR
W, MRS CF 398, 3R = AR5k 75 510 CF 1571
AfE 5 NF-«B M30E A O, A ks i 41 i NF-
kB 3 [ 114 5 PR 2R 1 R, AT 400 o 40 3

25 bk AN ERIA S CF W5 K RIE N T 1Y
F3k, 5 ¥ p-ERK1/2 . p-NF-kB p65 FikH % ; 4
FRHBE AN ] CF 358 A2 1 PR T 338, 5 HAM ] p-NF-
kB p65 FikA K,
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