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Study on Abnormal Expression of Hepcidin in Hyperlipidemia Rats and Effects of Tetramethylpyrazine on the Expression of Hepcidin. Sun
Mingyue, Guo Chunyu, Wang Jingshang et al. Xiyuan Hospital CACMS , Beijing 100091, China

Abstract Objective To observe the expression changes of hepcidin in hyperlipidemia rats and the effects of tetramethylpyrazine
(TMP) on the expression of hepcidin. Methods Forty SD rats were randomly divided into 4 groups: blank control group,model group,
heparin group and TMP group. Except the blank control group, all other groups were fed with high — fat diet for 8 weeks. The blank control
group and model group were injection with normal saline at 2ml/ (kg + d). Rats in the TMP group were injected with TMP at 40mg/ ( kg -
d), heparin at Smg/ (kg - d) was injected to those in the heparin treated group. After rats were given medicine for 7 days, the level of
blood lipid, serum hepcidin, IL —1,IL -6 and TNF - o were detected. Results As compared with blank control group, the level of hep-
cidin,IL = 1,IL -6 and TNF — « in serum was increased significantly in model group (P <0.05). Compared with the model group, the
level of hepcidin,IL —1,IL =6 and TNF — « in serum was obviously decreased in TMP group and heparin group (P < 0.05). Conclusion

Inflammatory factors and hepcidin expression was increased with improved blood lipid levels. After rats were given TMP, the level of se-

rum hepcidin and Inflammatory factors were decreased. It is suggested that TMP showed obvious inhibition on high expression of hepcidin,
and its inhibitory effect might be correlated to inhibiting Inflammatory factors.

Key words Hepcidin; Tetramethylpyrazine ; Hyperlipemia

o0 i NLAE S B B AR B0 e S R 1 4 B
P 58 1 ¥ R, TE 3h K 38 48 4L ( atherosclerosis,
AS) Y R R JE R AR . B R (hepei-

FEEWH E K A RREIEE B TH (81102845) ;2013 4F H Il
R UK H AR i H

YE# HAL 1100091 b 50, v [ v B RE 2 B 74 4t 25 B (9B T 55
FWLE S XK KR B B2 ) 5730000 22N, HOR P E SRR (F
R )

WIRAE BB A, WSS 6L, 1 9, B 5 48 ¢ huijunyin @

yeah. net

din ) & —Ff el JH 240 53 8 5 8 O I 3 28 BROBAHE
F4 2 PR 3 B BT R, B R R I
F1 W 200 N A P B 2 T At A 1) T R 6
TEGARIS L S B o

B RAEW ", o 5B AT 51 /N B
iR AL AE AR A 57 B2 75 22 %) hepeidin (Y
FIRT LR TR R AS R UERR W OR A FE 40 10 F
FEUL o BT 3R BRGTBEAE HISL , 3 w8 i 400 4 - T UL 40
JHO IR ARG A R I A | R B I N B S AR
LA 1 3l Jok 38 BF 6 4k 1 & 2E L & R Poli AN &

- 17 -



J Med Res,Aug 2015,Vol. 44 No. 8

P, FZ 0T o 1k BMP/SMAD K JAK/ STAT W 4%
i T ] hepeidin (19835, BUAR R BIF 58 R I IF R
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SR hepeidin &3k 1 52 M Bz 1125 58 568 H A A
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RBFHE (P <0.05) ; 525 XS A (9 ) g,
BEAYZH (9 JH]) hepeidin ik B E FH & (P <0.05) ;5
BERIAL (4 J&) g, B2 (9 J& ) hepeidin 3 ik (1)
fEFEE (P <0.05) ; iF 2 X B4 5 )11 %5 & 4 hepci-
din FIRMMHE S AX A (9 ) i, 2% L8
(P >0.5) s GHIRILL (9 JH) e, HF 2 B 4l
ENE A hepeidin F ik W EHFBFEM (P <0.05),
HWFE2,

4. )11E W Xt 5 IR I E K BV TNF - o (IL - 1
KL -6 By sZm 528 [ 5 B4l (9 J&) A b, A AL 4]
(9JE) My I3 TNF — o (IL - 1 R IL - 63574 &5 (P <

%2 SZMAIME hepcidin BILLE (x +5)
415 i) () n hepeidin (pg/L)
25 % B 4 10 130.90 +12.90"
25 X JR 4L 9 8 132.76 £13.24"
HERIZH 4 10 138.95 £20.88"
FEAIZH 9 7 156.51 £24.95 "
T2 ) HE 20 9 8 121.17 £13.34*
N5 g2 9 8 127.74 +14.98*%

HasPxt Al (9 ), P <0.05; 5EERL] (9 /) i,
P <0.05

0.05) ;s SHEAILL (9 J& ) MTLL , BT 38 % B2 55 1125wk 2
[ I3 TNF - o (IL -1 % IL -6 B (P <0.05),
PERLE 3.

®3 FAKRRME TNF - JL -1 K IL -6 BLEE (v +5)

21 51 1) ( J]) n TNF - a(ng/L) IL -1(ng/L) IL-6(ng/L)
25 O BR A 9 8 52.75 +7.88"% 179.31 £15.78% 28.32 £0.90"
(e 9 7 58.99 £4.39* 199.11 £12.64 " 32.76 £0.94 "
JIT 28 ) FR 21 9 8 50.86 +9.08" 166.38 +21.58" 25.00 £1.25"
UL ¥l 9 8 52.13 +9.14* 173.24 +25.80" 27.85 £0.90"

S5 (X ERAL(9 ) A, T P <0.05; SEIRAL(9 &) W, TP <0.05

5

B AR 2 e 25 X A= A AR 1) 3 R AR - e 2 O
FHMER  hepeidin Xt TR S R 4E 354 & EE M B
A2 BRI S hepeidin () 5 # £ ik
G WFFE R, 4% hepeidin 3k 15 5 18 #% 4L
LM S A KK 8 &K% BMP/SMAD {55
W UL K JAK /STAT {5 538 8%, & M R+ ] 38 o
JAK /STAT {55 38 #% K % hepcidin 13k, H JAK
/STAT 3 i %t hepeidin () 8 4% & #1 F SMAD4 (1) 17
e

Wi A DA S AS WA D B Wi £, A
AS R b i AR HE AR AR BIESE, BRI R 7
AS F R S BLBE e R TTRR MG £ | 38 o PR Bk K

OB AT U AT s Bk DU ks AS KB B
AESE M. T hepeidin T 7E AS Y BEH R R0k, &
BERIK T EU A KT LA, HG AT R BB A AN
R M, I i 4 M oA (0 SR LB 22T s g A
LA, Al hepeidin 55 AS BEH A A £k U1 K BE B
T E PR VIR OC , (H i R A WS IR R AS KA kTR
HMLYE hepeidin (1 381 B0 S AL o

A 38 2o A 7 e R R, L I A8 P X i i
hepcidin 35 BRI 5 >k F 2 X hepeidin A B 12 4
iV FH B8 T 2% A8CA FF P X R SO0 )11 25 18 0 v i K B
hepeidin 35 Y52 WA o 38 2 X AN [ i a] Be 69 1M g &
ML hepeidin B 4G I % 3L, 55 25 FUX BRAE (9 J]) 1
BRI (9 A IR X R 5 1] g A A I i 2

- 19 -



J Med Res,Aug 2015,Vol. 44 No. 8

T, Uh B2 )1 5 g X 1t g S BR R AR AR D, i
I3 hepeidin (¥ 3 35 Fif 45 100 A8 /6 7 =i 100 T = L L 2
F I hepcidin [ R385 1 BE T+ & 2 IEAH G, 51k
R IL - 1 IL - 6 J& TNF - o [ 3% 15 # 1
I, e B R AE 5 hepeidin (1 32 35 76 5 BR IUAE T AT % %

O KRN RN, RIAEE AS WAL KR
B EEE/EM,IL -1 1L -6 J TNF - o &Rk
7ol VR R AS B 98 PR b 5 1 e XU 9300 DX 5, 4R 14
PR W40 007 P B ST AL AR B 8 S N A L I
20 FfL T PN T 3 A, 5 S0 TR A0 £ 2 B B 1
e S T 55 hepeidin By £ 35 AL FEIL -1,
IL-6 % TNF — o, Hrp Xt IL -6 B 58 e MR A, H
AL SE o J JAK/STAT {5 5 38 iR 4% 20 2 i %
PR BN hepeidin 23K (9 T) 5 T AE 5 AG I
E (14 98 R IR 25 A 06, HL 26 M B 7 m] 4 0F 155 I 400 g 34
B, A1 IS4 i 3 AR 1 R e T S Ok DT ARG 22, DT aF
— R HE AS,

MR S 56 45 L AT J0, 115 08 20 5 R OR B4
hepcidin 4 75 1 ¥ i E I TRIBIAL (9 JA) | [ B 7 4
M3 IL -1 IL -6 K TNF - o 3235 ¥R, B2 %5
HRAL Y & TR A T RSN B & o I 25 R 4 1l ¥ hep-
cidin i &8 0 F (K TR A (9 J&) , 3 WA Hoxh g %
K11 hepeidin FLAT B 5 i 90 4, 35 A 280 41 i
1% 240 00 S 50 5 SR A — B0, DT il — 2B S T
XF hepeidin &5 2 35 A 40 HIVE 6] B 1155 8 20 1 i v
IL-1.IL -6 & TNF - o Rk FEAK, 110 )12 05 1 b
GBI E 38 a3 22 A S8 UESE , 801 25 8 AT R o 0
IL-1.IL -6 J TNF — o 55 Pk H 19 2 35 10 52 M)
hepcidin [ 4 iE AH OC 8 B , e Z AW ] T 1ML hepeidin
ik 0 AR BRI SR x4
PEHF & hepeidin (5 2235 B147 B S0 45 (815
W XF A M PR - & hepeidin 155 2% 35 09 40 104 T i AS K
WM.

ARWFGE SR BoR g UAE P 5] hepeidin (1) 36
KT I 5 R X5 M T & hepeidin 5 & ik
YA O S VR 3 B R 1 e SO R T g i
o RAEF LA hepeidin (975 235, I 2E— 2 & 15
HLBT Bl bk o R A A K 5 36 e O VR . BRI AR Y

- 20 -

JIE BT AR 5 hepeidin 33K 2 1] 7] BB A7 7E 5 = I K &%
AT I 5 i A AR P, NI 5 R XS hepeidin 5 2 35 #Y H1
il £ FH I AT B8 A7 8 XoF JEC b 3 5% ) 52 ), A SRR 28 4 %o
HEHLH A [R) 50 &5 79 11755 & XS hepeidin K AH 5C 5 b5
R 5% e AT SE R A B BF 5T o
5% 3k
U I R g xd /s BRI G A 8 B 5G40 i IR 7 /R AR SE (D]
VA AR K24 ,2013:30 - 32
2 UFE R SNCE. IR BUS IKAE BRI S R [ T]. WL s B
2 .2010,10(15) ;407 - 408,415
3 Poli M, Girelli D, Campostrini N, et al. Heparin: a potent inhibitor of

hepcidin expression in vitro and in vivo[ J]. Blood, 2011,117(3)

997 - 1004
4 R NE RO M 2 IR LT]. SR R 24,2014, 8
(23):107 - 108

5 kA R, EARAAF. I B AT HepG2 4l ML 19 5 M
K59 AE T PS3 R ] hEPEGHAERAT,
2013,9(11):157 =159

6 CHERME,IREE, H M, BRI R R SRR AT R R (T
o [ 52 B MLV 2 2 i ,2012,20(4) 11030 - 1033

7  Mingin R, Rajendran R, Pan N, et al. The iron chelator desferriox-
amine inhibits atherosclerotic lesion development and decreases lesion
iron concentrations in the cholesterol — fed rabbit[ J]. Free Radic Biol
Med,2005,38(9) :1206 - 1211

8 Li JJ, Meng X, Si HP, et al. Hepcidin destabilizes atherosclerotic
plaque via overactivating macrophages after erythrophagocytosis|[ J].
Arterioscler Thromb Vasc Biol ,2012,32(5) ;1158 - 1166

9  Huang H, Lamikanra AA, Alkaitis MS, et al. Interleukin — 10 regu-
lates hepcidin in plasmodium falciparum malaria [ J]. PLoS One,
2014,9(2) ;88408

10 Song SN, Iwahashi M, Tomosugi N, et al. Comparative evaluation of
the effects of treatment with tocilizumab and TNF - « inhibitors on ser-
um hepcidin, anemia response and disease activity in rheumatoid ar-
thritis patients[ J]. Arthritis Res Ther,2013,15(5) :R141

11 Richard R, Chun LJ, Gabayan V, et al. Hepcidin induction by
pathogens and pathogen — derived molecules is strongly dependent on
interleukin —6[ J]. Infect Immun,2014,82(2) 745 - 752

12 BB, R, A, A5 12 8 X e J 56 5 48 KRRl i 1L -
1L -6 1L -2 JKF L 5CH B W NO (PGE, RYSZm[J]. b [H h 7
BEgk 4 24,2014 ,2 (34) :214 =217

13 XU, PR SRME, S5 115 R % R BRE D DG 1 R B 9 B g
R[], P25 25 B 5 IR K ,2014, 30(1) :52 =55

(M F H 391 :2015 - 01 - 06)
(19 H 1 .2015 - 01 -26)



