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Effects of relaxin on collagen gene expression in cardiac

fibroblasts under high glucose conditions
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[Abstract] Objective To determine the influence of recombinant human relaxin (rhRLX) on collagen gene ex-
pression in cardiac fibroblasts (CFs) under high glucose (HG) conditions. Methods CFs were isolated from Spra-
gue-Dawley rats and cultured primarily. The mRNA levels of type I ,type [ collagen and RLX in CFs after 3 passages
under normal glucose (NG, 5, 6 mmol/L) and high glucose (HG, 25 mmol/L) conditions were assessed by RT-PCR.
rhRLX (100 ug/L) was cocultured with CFs under NG and HG conditions for 72 h respectively, then the mRNA levels of
type I and type [l collagen were detected. Results HG increased the expression of type I and type [l collagen,

which was inhibited by rhRLX. The RLX mRNA expression was stronger in HG group than in NG group. Conclu-

sion rhRLX inhibits the HG-enhanced overexpression of type I and type I collagen.

[Key words] relaxin; collagen; heart; fibroblasts

FA % & (relaxin, RLX) & 1926 4£ Hisaw M f
BHEREARTPRBREMERMAXEER. £9
RN A ST LS B A48 RLX, |k A
AFIRE RLX AR FEBM, EEHELE, W
RSB i R B 0 EM &2 B A RLXRLX
MAERRLXBEHEYRNFE. EFXBLRRE
B BR:RLX M ERANRET (BEFOME WAL
HREEBHKER THERNGEARSERTELE
F. RLX GE#30 8 i X B O WLE 4B 4k TB 3L

fE# % fr:100050 A EHF U HEHAFHMALERAETERSHF
WAt # . % k4, Tel:010-63139780

CMAELRE R B EREZEEERDMR B2
RLX ST 2 A, AT MM B X Z PG,
CHEKREREETHR. RLXBESNHZHT%
EF M EEKRE D (Ang D EAK L BERS
HHREEEAEL, RIXBERLONGELE —
SEMP A BB E; B HIERAREE
M.
BEFEFRRBARZKA. BRI THOLE . E LR
FO A0 B BB AW S B RO R BLL BE S M R



e 70 - PHEEFELREAMREE 2010280280 $£9% H 14 Chin ] Mult Organ Dis Elderly, Vol.9, No.1, February 28, 2010

TIRER B AE . BP (R [A) B 77 76 1 1L MR L B0 Bk S6 A
B WMRFBRECHERNELEFRETY, I
R OERBEEZHOBRYEREE MAMRLG
BEMREHERK EBSGEE. BRKIY
EECNERGEFEER AZEEBRONS
i ONMARKF[EE~EY, DNGFELER
BHEERBLOBRENEERAIBRZ—, 0N
AAENRAINBREXRENBR.ENTLEENE
WEBETLOZEMMNE. FBOERERFKD
BER2,

EnEERERFNEIERERA, RaEE
BERHEEANAEAEF-Ang 1", EKHE
F B, (transforming growth factor, TGFB, )™ &
RIXEBAT LA 300 BE BLEF 45 40 M % B .0 UL TR) oA
FERHEE MEBCA%dk, EE5HL, HAA
#43th &K (recombinant human relaxin, rhRLX) §E 4% )1 i
WER EHEBMESENONTEL, K TIEEX
—HR A RFTHLMEIILR, W EO
mEFRBERET, OB®RAE RLX BREMBK,
EEAR R OCAOFRBEMEACHERE RLX
REMmMIFAMOOEREHBREREMERXS, B
KR MERE OB RLXmRNA fIZEAKTE B F
FrE., EREELBREES KRR NS m ]
kiR cp, 0 BE AL 3K B RLX k78 8 7|/,
XERARLERBRERBEEET RLXKWREKE
Bk, Bk, AP H SN WA B I 5E 2 AT LU 3
RLX Rk .

1 #MB#IFE

1.1 %E24##H 4 1~3d #) SpragueDawley K
BOBERAR HEEMNELRIVBERAAR
ft;rhRIXWABAXER & DARREMBWE X
B Gibco 74 &l ; Trizol Reagen i B %£ E Invitrogen
KA R ML RS E— . B A S SABC
AL LAXNE.DABEARAENWH RN
BtEAY IRARLARA:EEOBUEE£E
Amresco A ;5P T RBEY AT G HRA
ik,

L2 Z@&adk  (1).0 0L % 2 &5 8
FEXE &M TRILE M, 0. 25% K BE RS
A LR, 2 3 WG BE 60 min, 3K 75 0 B B 4F 46 40
B, B & DMEM-+10% fif 4 ift # + 4 e BE R + 41
BEFRBEFORERARAR, EdARESE

AEEEOREALREEE CHBRA LA, L
O RR A 2 4 R B 4 B R 95 %, FERAIREA 0.125%
BEEE A . DA AR 2 0 T R 4 40 i o B 5 3o
£, LB A, IF % ¥ (normal glucose, NG) 4 :
DMEM A% 5. 6 mmol/L D-# % %8 DMEM, NG
+rhRLX £ . DMEM {4 5. 6 mmol/L D-%j % 4%
4100 pg/L # rhRLX, & ¥ (high glucose, HG)
41 .DMEM J-4 25 mmol/L D-% %%, HG+rhRLX
4 .DMEM & 25 mmol/L D-#% %+ 100 pg/L B
rhRLX, OSM 4 . DMEM ¥ % % P& 5. 6 mmol/L
D-###+19. 4 mmol/L H&E¥. (3RT-PCR:DRT-
PCR#% $2HLE RNA, %4565 HiE RNA BB
FLERE ., WH R RS B8 cDNA. mRNA ¥
F R cDNA BFF .37 C{#iE 60 min,95°C 5 min, I}
K% R4 R H,4°C 1~5 min, ATREHRA —80CHK
W% F. RT-PCR & & . cDNA 2 yl; 10 X Buffer
2.5 pl;dNTPs (10 mmol/L) 0. 5 ul ; IE [ 5] 47 (20
pumol/L)0. 25 pl ;R M 514 (20 pmol/L)0. 25 pl ; Tag
B§(2X10° U/L)0. 5 ul;ddH, 0 19 pd, BF%& RT-PCR i
ViR ME. @5 ¥ FF 5 Bactin 5| ¥ FF 5
(349bp) ; IF ] 3] 4 : GAAATCGTGCGTGACAT-
TA; R [ Bl 8. TAGGAGCCAGGGCAGTAA,
Pro-collagen I Bl # ¥ 31 (196bp): IE /1 5| ¥ 5~
TTCACCTACAGCACGCTTGT-3'; K [ 5| #: 5~
TTGGGATGGAGGGAGTTTAC-3’, Pro-collagen
M54 %5 (201bp) . IF [ 5] ¥ F5-TTGAATAT-
CAAACACGCAAGGC-3; K 11 8l #9 5 -GGT-
CACTTTCACTGGTTGACGA-3’, relaxin-1 5| 4y
K31 (213bp) : IE 6] 5| ) 5-CGTTGAGCGATTC-
CGTTGT-3; K i 5| # R5 ~CTCCGTATCAG-
CAGAGTTTAGC-3 ,

BUPCR #5747 10 1 BF 1. 50 BrAe b
Pk (B K 80 V, Bl 40 mA, B 3k B} [B] 60 min), H
Bk EENTASERRE TEEARARBMNLER
BB, ARG E#ITH. 55 A Pro-
collagen I /B-actin, Pro-collagen [ /B-actin, RLX-
1/B-actin JK E{H &/~ mRNA FIREE,
1.3 %t % 5% i SPSSIL. 5 Giit sk
g, IEHERABEL zs RR, £
A BER H 3R Al B 2 43 7 (one-way ANOVA), 4
MERF SNK %, P<0.05 HERHG&it2%
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AR ER, I BATEKRSFE
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EEHECHWEEE MRBKES 1%, AARAMH
BEBE, FELRATEN, SERHHERF X,
EATHE Y A X RO LA RS RO RE
MEBRHAAEEEEY. CUEEA RS AR
P B B B 4 B A0 BB R B AL R A U IR &
BB OB BB EEEAKBEOERTH
REEMBERBA R LB N, B RRIEL
BYMEXHKM=BIRGE W, KZHAREBLRA
R T R R A R, X T B e TR A R ST 4
A, AP R 1R B R R I AR A AL
B, HG 4 [ MR mRNA KREV R &
F NG A .HG HMEFHEK mRNA RXHBE T
NG 4., #7183 s 4F 48 40 v T %470 I ARG
IR B RS B o, B M T R R A 4 AR 4R
HEAE P HxoF T B e 4 4 T R RO R BEFE PR . AR
REREAOSMAT BN MaTRFENRES
NCHHHBAER XEABHEREN ] A
HAREMRERH TEHEKESEMN, MARES
BEETIEH,

ABF 5 H NG+ rhRLX 4 T &3 B B mRNA
A AT mRNA g R EE B NG 408 8§ , &R
FEFE FKFE 100 pg/L rhRLX BT 88 2 AR S ATH I 69
Ri&; BN AR BAS PEME (hRLXE M

# 1 4% Pro-collagen [ ,Pro-collagenlf ,RLX-1 mRNA fjtt 8 (n=3)

a5 Pro-collagen [ /B-actin Pro-collagen ]| /B-actin RLX-1/B-actin

NG 2.85%0.22 0.61+£0. 06 0. 3840.04
NG+ rhRLX 4,95+0, 084 1.37%0.192

HG 4.90+0,12% 1.39+0.06* 1.0840.81"
HG+rhRLX 2,510,094 0.9440.074

OSM 3.05%0.17 0.57£0.04 041+%0,15

H: 5 NG, P<0.05,* P< 0.01;rhRLX F Hi4 fK + fi 4\ 8, ~ P<<0, 01
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I A0Sk 8 o B BEL ) MR, {H B R & hRLX (UL ¥ ¥
FEik 80 pg/L) AR5 30 4.0 4 L B 0 4 R o B BHL
H,.XBIME S hRLX EFBERBHE W@ K
BV MK BT IR T R] RLX #9950~
100 pg/L,ABF5E thRLX AR FAEE 2 100 pg/L. H
fhe gAY thRLX FTREIPH T B AT I mRNA 1l
A mRNA B9%i5, 1Sh, rhRLX $E# 58 &M
EEEs R T AT B R mRNA #9738 1l AR s
LWMHEESIRA I BATKE mRNA KR L
V. X R ] 28 R K R A R B 4R E4E
Rl A FEYLE I, chRLX % 8 8 25 3542 # 1T
B IR FIA M P BE B E 2P, 7E Samuel MY
B,k & PR B0 I B 4F 48 40 1 RLX-1 mRNA
Rk, APREHR,NG FH T 55 692 B0 B &
H4EM M RLX-1 mRNA %A B, HG R
OB BLAF %5 40 it RLX-1 mRNA # &3k, BRE—
EWRBEGT BERR) O W54 2% 40 o ok i =
# RLX,

% . A rhRLX BB M HBERAET LRSS
HHREIENER. B ESRSENEE RLX K
Rk,
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