¢ %% Chinese Traditional and Herbal Drugs 35 46 % 28 153 201548 H 2265 ¢

RIRRSRIESARBGIEXER)ISHRTHER

AL AL EEFHL o ok, Kk KL T OKE mRENY
1. PEFEREBRVGSEERE, dEst 100091
2. HiR BB, Hl 2= 730000

5 E:. B BN N RSG5 EHE (hepeidin) FIERIAMARICHE, DL XL TFREM . Ak 24 A SD K
FEEHLT A 4 20 STHREH . BRI P s P vET A R4 ROEEA, 4 6 .o XA R LI @EmpEs:, e
3L IETREINE TR . 8 UG, NI AR KR ip 45T AEB /K 2 mL/kg, FFEA ip & FITEMES K 5 mekg, I
WRA ip 25T EhFR )V S VEVESHE 40 mg/ke, YESLAZ) 7 do K RIE S BKE LG 73 25 038, A2 41K Bl g b, A afn
ERRE, —EAE (NOY. WEZE 1 (ET-D. iEMS (ROS). W8 (MDA). M5 MLERF (CAT) KHBSALYBALEE
(SOD) /K B EBIAKAIL, BHATEE A I L GUR A IE% . 5 R xR, B4R IERIHE. ET-1.
ROS. MDA /KF¥TIE (P<<0.05. 0.01), iif NO. SOD M CAT /KFHFEL (P<<0.05. 0.01); Ehilki k& BN BT
(P<<0.01), HAZWMKALUHILT WG, SHA AL, FFE4R) S Ed RIS % ET-1. ROS. MDA 7K
BFERBAL (P<0.05. 0.01), NO F CAT /K EET & (P<0.01), SOD /KA T mmladh: TEhlkgl 40N & i3 A%
(P<<0.05. 0.01), A EZINKHLABEGA iz, &t NEBUHREMEX RN EEE 2 s maE, NHIIS%ES,
WEFUEIREE, BORZEACE TR, SIS A R IR F v g 5 S0 2k 1 3 mn s MM A %

EHEIR: BRSNS N SR Mg

PESES: R285.5 XHEFRERD: A XEHS: 0253 -2670(2015)15 - 2265 - 05

DOI: 10.7501/j.issn.0253-2670.2015.15.015

Correlation between high expression of hepcidin and vascular endothelial
damage as well as intervention of tetramethylpyrazine
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Abstract: Objective To explore the correlation between the high expression of hepcidin and vascular endothelial damage and the
intervention effect of tetramethylpyrazine (TMP). Methods Twenty-four SD rats were randomly divided into four groups: blank
control, model, heparin, and TMP groups. Except the rats in the blank control group, the rats in all other groups were fed with high-fat
diet for 8 weeks. The rats in the blank control and model groups were injected with normal saline at 2 mL/(kg-d). The rats in the TMP
group were injected with TMP at 40 mg/(kg-d), and heparin at 5 mg/(kg-d) was given to those in the heparin treated group. After rats
were given medicine for 7 d, the levels of blood lipid, serum hepcidin, NO, ET-1, ROS, MDA, CAT, and SOD were detected. Results
As compared with blank control group, the levels of hepcidin, ET-1, ROS, and MDA in serum were significantly increased in the model
group (P < 0.05), while NO, CAT, and SOD were obviously decreased (P < 0.05). Compared with the model group, the levels of
hepcidin, ET-1, ROS, and MDA in serum were obviously decreased in TMP and heparin groups (P < 0.05), while NO and CAT were
obviously increased (P < 0.05). Conclusion Hepcidin expression is increased with the vascular endothelial damage aggravated. After
rats are given TMP, the level of serum hepcidin and extent of vascular endothelial damage are decreased. It is suggested that TMP has
the protective effects on the vascular endothelial function might be correlated to inhibiting high expression of hepcidin.

Key words: hepcidin; tetramethylpyrazine; endothelial injury; iron metabolism; blood lipid

ks HER: 2014-12-22

HeWR: HEXAHRBSESEIIE (81102845); 2013 tEHfrmife “ CRZEH4RRETR” HiH

PEZ RN PMWI, TR FCAAE s, AN 2400 o L0 500 9 Y 1 T IR 9. Tel: 15210854576 E-mail: sun_moon25@163.com
*BEMEE HEZE  Tel: (010)62835629 E-mail: huijunyin@yeah.net



. 2266 ¢ 'Zx

Chinese Traditional and Herbal Drugs 25 46 % 25 15 3 201548 H

sk EEAE AL Catherosclerosis, AS) f&H £
PR Rl IR E Y S R VN N =8 P (L
JRELIEAY, PR ThREBI S AS ERBIIRTT, fRP
I A R XEF AS B A B R ki
% Chepcidin) & b1 40 M 23 W i B RO 1ML 3K
2 PRWHE A N s S PR R, TR RS
AR i B i el R 2 TG A2 A
OV AT R, EERACH P CEE . Sulluvin®™
71 2007 FFE S th, SR T el (e ik AS Bk
e AN M P RGO T R PR E AS IAERT
I ARRI S 2 B, kR 2% 54U £ A E AT AR G,
AR A HE R, I 22 KT 5 137 k%
A A PR KT R A AR BEAR O, (AR
RAENUEIESE— D8, I EBRPUEAE AL, ]
TH I 0T LAH T A FOSEGE R TR AR
TR A R S LA AS ik B R RN, A
JHF 2% W38 5 304 BMP/SMAD M JAK/STAT 418
e TRk 22 K R IE D), MORBFSUR I 245
JyBHPEXT . JI| 55 R (tetramethylpyrazine, TMP)
ST E AR ZE R SR I A 2 sy, BA R L
e PUAS. Prde. PriEmEih Ayl MREEER],
IR b 32 O U8 s 1 7, B
WEXT HepG2 4i M AR AT 3R/ Y, A sz
F 52 1S ) R DhREII R E T, DAER SRS
V2 A5 5P AR N 2R R R E A 6. ARFFTiE
TS R AU e 5 RS R oA R iy B Bk T 3Rk
(RAH I B I e JL s, A idE— BRI 5
Dieetitn 5 AS AL B a7 SRk .
1 ##
1.1 ZAm5iRH

ERIR ) B R (B Rt BR 2D A PR 2
b5 13070401), S CHMT-2L A4 2
AT PRA T, b5 130608). SAH[EEE (TC). =
M (TG). m# FENREE A HEEE (HDL-C). ik
SRR (I H R (LDL-C) R5&, BTk
TR AEEFZ W ARG R AR MEZRHZE. NO. W
-1 (ET-D. 154 (ROS). it 4k AU (CAT).
N (MDA FEE MY ALES (SOD) ELISA
Rl &, WIWT AMEKO Aw]; A2Ukileidme,
Ve U R A PR A A
1.2 X35

UV-2000 B2 400 [IU)e (ki)
IXERABRAF ] 3K30 w2 0L (Sigma)s

352 MIEEARY (2524 Labsystems Multiskan MS), AC8
TIPEMHL (2524 Thermo Labsystems), GNP-9080 7Y
Bk IR BSR4 (=), T300 74 [ 3L bt
1 (KA YT BH A AT R A WD
1.3 4

SPF e SD KB 24 1, 44 5 # 180~200 g,
4 Jwe, A s i DS SEEG sh oty VFRNIE S
SCXK 51 2011-0004.
1.4 fER

W RN B A SRR R R AR,
JEtARE (BCTT R 1% EE. 0.2%AHRER . 10%%E
M 10%E M & 78.8%FEAl Akl ) W H Jb 5T ik fiE
W E R RA ]

2 A&
2.1 SEMAEHRDAF &
FRE SR T 10 24 K BRI I I

TR 1 G, BENLME 6 DI E AR gE 8
WAL KR4 18 KLk 3 41, &4l 6
H, LIS ERIEFE 8 JH, i IR UAEAR A
22 DHERETE

X B2 R AR ALK FROMESR 8 S, ip 4 TR
#hK 2 mL/kg; FFZEBHYEXTIRZL (P54 M 8
JAJG ip 45 T HFRANESE 5 mg/kg; IS BRI SR
8 Jl )T ip 45 T EhIR )1 55 W S 40 mg/kg (253U
L), RS2 7 d.
2.3 EW#F

FHRBAESN 7 d )G, BEAEEK S h, L
7%/K A F M 5 mL/kg ip BRI, ZERRRIRAS TR IEIE
V)T S, 20 A POk I s eSS 4T, A
ORISR, 10 mL VE SRS g EUm, E T
fEBERIME S, THEIRFE 1 h 5 HEEA O
ML 3 000 r/min B.0r 15 min, WRHL SIS, £500.
YL 30 28 3 S ok ot A A2 2R, B ok af A K
25 8 cm, #EHUMEshk G Eshlk S5 21 cm,
RIEFRAEH R HoR, [ E T 4% 2 RH Y,
T4 7 em LKA T80 CUKAH R AT -
24 MiFERTIEFREINE

D5 K B v & R AR 4 A3 AR T
e BT g Fe s, 55 TG TC.HDL-C 2 LDL-C;
Mgk 2. NO. ET-1. ROS. CAT. MDA }
SOD [Pl 52 732 B A B2 R vt A e A
2.5 EFBKELKESHEN

LK SN A HE £ K 3% 8 10% 7850 513K



L)

Chinese Traditional and Herbal Drugs %5 46 % 28 153 20158 H

2267 -

TR VAR B0 3 000 1/min 250 10 min, B EIE
REUFEA S Ky 500 pLo W5 J5 1%k K5 AR 51 S
B o4 1E
2.6 MEDEKFEFUER

W5 15 5 B 1 0 2 B K 2 23R AT Al i, A
LY, HE Yot FT M E g kA &4 SR
2.7 FirESH

K SPSS 19.0 A AT Gt 22 A0 3, Tk
WFEFR P IR MIES AT LA X £5 o, AR L
BCRFMSIREAR ¢ 1050, ZAIH M %= 5 53
PR 90 R FH S DR 35 7 2293 T o

K BE TR (P<<0.01), H TG KFHTHE s,
HDL-C /KA AR AR, &R @ I s A s ) .
XA, SRR RIE TC. TG K7t
i (P<<0.05. 0.01); SEARALLE, HRAH)NE
BRZH K RIS TC M TG LR#FHZER (P>0.05);
XL, ) E LA R HDL-C /K1 A%
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KT BERE (P<0.01), WL 1. 455 HR) 2R
JHZ0) e T A K SRR IS FE ARG S5 3 5
32 FBHEXRMBFKIFARKFELLER

L 2 b, AR ZH K B 2k R KT
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1 LBHEARMF TC. TG. HDL-C & LDL-C /KEHLLE (X 5,1 =6)
Table 1 Contents of serum TC, TG, HDL-C, and LDL-C of rats in each group (X *s, n = 6)

45 FlE/(mgkg)  TC/(mmol-L™") TG/(mmol-L™") HDL-C/(mmol-L ") LDL-C/(mmol-L ™"

pagidl — 2.067+0.175 1.033+0.273 1.287+0.372 1.855+0.298

Y — 3.7334+0.450"" 1.31740.098 0.945+0.388 2.488+0.531""

H= 5 3.5174+0.595"" 1.283+0.133 1.1774+0.326 2.035+0.216

N E R 40 3.6174+0.857"" 1.38340.147" 0.767+0.287" 1.50040.396"

LxHeglbts: “P<0.05 “4P<0.01; SEEMAILE: TP<0.01, %2
“P<0.05 ““P<0.01 vs control group; “"P < 0.01 vs model group, Table 2 is same

£2 FEXRIUEHRAE. ET-1 & NO KFEMLLE (X ts,n=6)
Table 2 Contents of serum hepcidin, ET-1, and NO of rats in each group (X s, n = 6)

2159 FilHE/(mgkg ") BRI E /(gL ET-1/(ng'L™") NO/(ng'L™"
o} e — 132.762+13.238 172.633+5.633 19.29340.921
HiY — 161.980+22.266"" 206.335+6.510"" 17.010+0.571°"
W% 5 116.495+13.126" 156.3804+3.710"" 18.505+0.461""
L= 40 124.828414.078" 172.185+7.083" 18.53540.567""
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K BET (P<<0.01); SEEAIAIELEE, BTFR4A
54K BRI ROS. MDA 7K F-34) 5 25 FAIK
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%*3 KAARME ROS. MDA. CAT & SOD HItLE (X £5,n=6)
Table 3 Contents of serum ROS, MDA, CAT, and SOD of rats in each group (X £s, n =6)

20 531) i /(mg-kg ™) ROS/(U-mL™) MDA/(nmol-L ™) CAT/(U-L™ SOD/(U-L ™
oy — 95.865+ 9.698 3.6451+0.252 109.83041.768 39.54045.667
] — 112.267+15.572° 4.278+0.226%" 96.5374£2.216  32.770+£2.924**
JH#& 5 81.570+ 4.618"" 3.25540.194*"™  107.857+4.426™ 36.2021+4.204
JIE 40 96.037+ 8.158 3.40240.143" 111.052£3.589" 35.137£2.149

GXRALILE: “P<0.05 “°P<0.01; SEMAILE: "P<0.05 TP<001, %4
“P<0.05 ““P<0.01 vs control group; "P<0.05 “"P<0.01 vs model group, Table 4 is same

T4 FBEXREDELNESEMIE (X Ls,n=6)
Table 4 Contents of iron in thoracic aorta tissue of rats
in each group (X s, n =6)

2051 FIE/(mgkg ") B8/ (umol-g ")
X I — 8.87140.401
i — 11.579+1.371*"
JH2 5 9.788+1.263"
=S 40 9.245+1.120"
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Fig. 1 Pathological changes in thoracic aorta of rats in each group
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