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[ﬁ%i%’&] B B 817 8 K B (total saponins of astragalus, TSA) X} 5¢ 4> 8 [G4£ 7 ( complete Freund’s adjuvant,CFA ) i% &

ifﬁﬁﬂ'ﬂ ( anemia of chronic disease, ACD )84 K il B8k e 45 85 1 1 (ferroportinl , Fpnl ) AYZME . F7ik : & R EUA 5 RN
(j:ﬁﬂL GRS 10 gL' Y CFA &4 ACD MR LI 21 40 Mo 2B R (L0 K) Xt EF{,}‘ ip #5F TSA(50,16,5 mg-kg ™' ) % 4
7dJ5E, *fkﬁ“zli SR FH IR 592 W BF VR (ELISA) 0 5 L3 11 3R -6 (TL-6 ) , 92 I i 396 % 55 5 5 Wl 5 2 107 ¥ ( Quantitative real-
time Polymerase Chain Reaction,qPCR) 7347 K BUIT L |+ — 48 17 H 4K 8k 5% i ﬁl:l (Fpn) X JFALFE MR W HE A (Hepatic
bactericidal protein, Hepcidin) F£[X ( Hamp mRNA) , Z58 . ACD #& 8 K i v5 1L-6  fF &+ — 38 4 21 Fpnl  iF 4H 2 Hamp
mRNA B [ F (P <0.05) , 1414 Fpnl mRNA &4 B WAL & Pl & TSA ¥ BRAR ML T0-6 B9YEH (P <0.05) , 5 4
iR TAR Y AR B TSA /RIS B35 AN A ) & TSA ¥8e N R JF & T 48 4128 Fpnl JiFZH 41 Hamp mRNA (P <0.05) ,3f
2020 Fpnl mRNA(P <0.05) , HAL T LY (P <0.05) . £5iE: 1L-6 511y Hamp mRNA [y 455 I 2R 51 AR 17 21 21
H Fpnl mRNA B30, )M 7E CFA 5309 ACD KR X+ 38 AH AT 8 F I 7ER R Jo W] A8 1k s TSA XK [ 20 41
H Fpn 7] (A A 5 /9 98 15 7R
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Effect of Total Saponins of Astragalus on Ferroportin 1 in Rats with Anemia
of Chronic Disease Induced by Complete Freund’s Adjuvant
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[ Abstract | Objective; To investigate the effect of total saponins of astragalus (TSA) on ferroportin 1 in
rats with anemia of ahronic disease ( ACD) induced by complete Freund’s adjuvant. Method: Complete Freund’s
adjuvant was intradermally injected into foot pad of rats to duplicate ACD model. Then TSA ( different
concentration , respectively 50, 16, 5 mg +kg~') was given for 7 days by peritoneum. Erythropoietin was used as
the positive control. Interleukin-6 (IL-6) in serum was detected with ( Enzyme linked immunoassay, ELISA) and
the Fpnl mRNA (in spleen, liver and duodenum) and Hamp mRNA (in liver) were detected with Quantitative
real-time Polymerase Chain Reaction (qPCR). Result: IL-6 in serum, Fpnl mRNA in liver and duodenum,
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Hamp mRNA in liver were increased obviously (P <0.05) , but there wasn’t any change in Fpnl mRNA in spleen.

Compared with model group, IL-6 were decreased significantly both by high and middle dose (P <0.05), but

indistinctively by low dose. Fpnl mRNA in liver and duodenum, Hamp mRNA in liver were decreased significantly

and Fpnl mRNA in spleen was increased in all TSA groups (P <0.05). Otherwise, the effect of TSA on above-

mentioned indexes was prior to positive drug (P <0.05). Conclusion; There was obvious increasing of Fpnl in

liver and duodenum in ACD rats, but almost no change in spleen. Fpnl decreasing corresponding to hepcidin

increasing were not found in this experiment. TSA was found to have different effect to Fpn in different tissue.
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R 8 5% 12 7 4 1 (ferroportinl , Fpnl ) 2B HEsh )
rh v — R0 40 R e s OF BAE TR H b AR
K, B R PN B W AT i A N s i A i
ORI T B S P B I T A
KHE N, BT & B, Fpnl 55 B0k A
#H H (hepatic bactericidal protein, hepcidin) Z [A] £
15 B H 9 A B AE ), 52 hepeidin Y 8 %8 5 1
hepcidin 7 DL i 5 HAL 7y 7 Fpol 2545, 515 &
FIRY TN A R I ik, /0 A /D i R0 A L I e 4
THT P 50 ok 47 ) £ 00 8 TR AT A Ak A R, DA T
T TR P R A A ) P B B B ) e R A
A7 2 18] 1 SF- 45 o BF 989 52 ip 58 4 ol Rk
(CFA) 23 R BT, % i 52 /N0 B 1, A A R B
T, LB D P W14 A, 1fi 86 9 /0, 3 3 3 hepeidin
Wp¥a 42 FF A 18 %5 0L ( anemia of chronic disease,
ACD) FYHFAE . RITIBF 9 6 W1°° 8 1% 4 2 7T (total
saponins of astragalus, TSA ) 1] i@ i [ Ik AT 4H 21X
Hamp JE A mRNA, #0 ) J80 P9 Bk 19 2 B2 R4k, o0
CFA ¥5- 319 ACD BIRLR UMM 76 b5 o ASBIETERE X
CFA J5 319 ACD A K EUAH SCZH 21 Fpnl (19728 4k K&
H 5 1L-6 , hepcidin Z [8] (4 5 R FEATHI 4307, 7] I 00
2% TSA Xt Fpnl (Y5200
1
L1 Z B SD KR AR PR IR 190 ~220 ¢,
-5 L5 0 2 B, 50 R
5 SCXK(71)2008-0016, a5 11 it e Fh 5
L2 2550 550 TSA, #& an F J5 ¥ 48 B0 %
BB EEAROA,10 A5 R T0% 2 BRI 3 W, AR
1.5 h, & JF 52 JOM, i ' v i 1, B9 0 B 2 U00E
VR e A 2 T R, LA R B A i ik AE R 3
U, F 25 AR RO, 7K W AR 5 i A ah Tk L v 2
2 kg 118 HRE TR i R i VA R, WA R JS B LA S5 AR R Y
LR CTRAI 3 W, 38 £ AL WO, /K W LA K A FE T
BRI 3 IR, G T AR IO, R ke 4 22T, s TR,

complete Freund’s adjuvant; total saponins of astragalus; anemia; chronic disease;

(CEIDSNE S Y AN (S o s S il 2 A D
BRI MR OB (X)) Ak bR, AR el 2 Y =
3.085X —0.003 8,r =0.999 8, K %5 W H i 12 41 it
A 0.2 mL, % 2 1 28 Bl A A o it 27 O v
LTS DU K, S8 60%

BH P XoF 8 25 4 7 40 N A8 40 28 3 5, T E ok PH
=AW 25 R ITAE A WL A5 20100801V 5 58 42 ifs [G
e, B Sigma 23 F],F 58815 KA, W A b a4k
Yol A € BT s KB A 2 -6 ELISA il i 5 &,
E11060107, 4§ [ Biovalue /3 w; TRIZOL™ , 15596-
026, ) H Invitrogen 2 @] ; [ ¥ 5% i 7 &, K1622,
00079563 , 1t [ Fermentas 2\ 7 ; FQ-PCR %7 &, P/
N4352405, 1§ 1 ABI /2 7, GAPDH 5 4t :5'-FAM-
AGAACATCATCCCTGCATCC-TRAME-3', 5|4 F 5'-
TGCCACTCAGAAGACTGTGG-3" F1 R 5'-TTCAG
CTCTGGGATGACCTT-3'; Hamp ¥ 4 J¥ %1 5'-FAM-
CCTGTCTCCTGCTTCTCCTCCTGGC-TRAME-3", 8| 4 F
5" -AGAAGGCAAGATGG CACTAAGC-3' f1 R 5'-
CCGTAGTCTGTCTCGTCTGTTG-3', Fpnl #£%t:5'-FAM-
AGCCTGCCACCACCAACCCGTAGA-TRAME-3', 5| ¥y . F
5"-GCTGTGGATCTTTAGCAAACTACC-3', R 5'-TGGCT
CCCAGGACCAGAAC-3', 51YFEr i HigHE s A=)
TAEARA RS K.

1.3 {Y#% MK2.3 BUEGARAL (o A R R
Al ) ,AMK2 AU i b AL R AR BL (o AR R R R A A
A) ), WH-2001 # g 5 A 1R 2 A (K 6 i1 Bl 20 41
J ) ,Picol7 B> #Hl ( Heraeus, USA) , ABI-7500 Real-
time 504 ( ABI, USA) ,EPS200 Hi Pk A% ( K RER} 2
X% ) , Tanon1600 #E K K AR 43 1 A (K fig B 2% A
), cary50 conc BYE AP 560 BEAX (Varian A7) o
2 Hik

2.1 B Kegn gy R OCHER 7 s (B A R
)RR & A R B NS R A (10 g-
L O Ryse 4 dp Rk M, & R A% 0.1 mL, 1 A~ HJ5
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B2 W, [ B 10 dy E E X B[R] 9k 5 0. 9%
NaCl %% 0.1 mL, RKIESH 20 d 5, 2 Bk R
I, R0 i R, R R/ i ML AR R AT . ACD
FEAYSA B BE ML 43 oy #5521 TSA & b AIKR = 4
(50,16,5 mg-kg ") Fl P XF HE 20 (T 41 A AL 210 %
HHW,1 000 U-kg™') ,ip, 1 IR/ BAI4 ip 0.9%
NaCl % 5 mL-kg ™', ¥ 7 d, 7 d JFRRBEKR R,
W IR IE R FT T I B, 420 B KGR I, B EDTA 471
R ERVAI | B i 9 RN L S AR 7 S N
G A A A
2.2 febrtai
2.2.1  Ifi IL-6 208 B Pk o, B R EE A
FE 2 h J5 BRI, - 20 CHRAE, kDA =R T
e fie 4R R U B A R P A A AT AR
2.2.2 HF4 % Hamp mRNA, B % .+ =48 % Fpnl
mRNA £l TRIZOL 3 £& BUR . + =48 I 41 41
AL RNA L RNA Byt i b 56 e 722 1 v, ik ) T 2 S0 1 ¢
B, 2O o3 O EEA A3 B RNA 2l B2, 1 H i 5% s
R &R AT cDNA il 25 47 19 ¢DNA #17 PCR #~
B PR %44 50.0 °C, 2 min,95.0 °C,5 min,95.0
°C,15 5,60.0 °C,45 s,40 MEH . B3R HIEA
W AE ABI Prism 7500 SDS Software 434 o

mRNA Fxf k& =274 x 100%

ACT = HARFEE CT{H - HZ (GAPDH) CT fi
2.3 GiitE ik B R SPSS 18,0 4 B B
AT AT . TH R DL & £ 5 RO, & 07 2555k
R 3K, J7 25 5% 0 BN L 22 4 [R) b Aok FH B R 2R T 2547
BT, W 20 [] LAk IS, A o Az 30y, T 22 K 55 9 5K
P, R AE S Bk 56, 22 41 R) Bb A R I 22 4> ST B
A oK B, M 2H ] bEBCR 2 A4S A S RE AR e K

PLP<0.05 hERAGHITHE L.
3 #£8
3.1 X4 R RN TL-6 M ACD 7k R,
Mg IL-6 e &, S A AR, ZR A5
TR (P <0.05) 5 il i TSA 44 s 7Y
KEME -6 WAEMH, SEERALE, 27 8%
(P <0.05) ;{555 TSA fEIIARBE (£ 1),

1 FHEXRMEIL-6 LB (x+5)

2 5 i n IL-6/ng-L "'
/mg-kg !

25 M IR - 9 63.31 +26.19"

i - 7 237.37 £311.10

TSA 50 7 52.74 £23.11"
16 8 43.56 +18.36"
5 9 110.37 +53.15%

fer £ 1 000 9 62.11 £23.66"

VE: G BURA Y P <0.055 R LT Y P <0.0557 {41
AR Unkg ™'

3.2 XA KR 2 Hamp mRNA JiF B+ =
517 Fpnl mRNA (9520 ACD £ 8 KB e+ =
g4 Fpnl 4140 Hamp mRNA B i T, 5 45
FIA BRZH e, 22 5 % (P <0.05) 5 m  Hh fIF)
TSA ¥He T LiRdEbr, SRR LR, 22 5% 0 3
(P<0.05), A FARLL 2 (P <0.05) ; ACD £ 1K
FRUBLZH 2] Fpnl mRNA A B W AR Ak, 525 1 0 IR 40
TG i 2 5 A b IR i TSA By AT R4 41
Fpnl mRNA, 5B [ 22 5 3 (P <0.05) , 3
s Rl A AT B R T A X R4 (P <0.05)
HIETARLLRA (P <0.05) (£ 2),

%2 #&EBFAZ Hamp mRNA BF B8 .+ 3585 Fpnl mRNA EE& (% +5) %
Fpnl
215 FlR/mg-kg™'  n JF 4128 Hamp
I g 2R TR HAR
75 % R - 8 0.105 +0.031" 0.295 +0.163" 0.506 +0.207 1.068 +0.825"
LA - 7 0.278 £0.063% 0.964 +0. 185 0.481 £0.211 3.029 +1.816
TSA 50 11 0.074 £0.035'23) 0.316 0. 121" 0.750 £0.251"23) 0.874 £0.666' >
16 10 0.057 £0.023'23) 0.326 +0.205" 0.990 +0.318"%¥ 0.689 +0.459"%
5 10 0.047 £0.023"'2% 0.497 £0.181"% 0.629 +0.283" 1.084 £0.455"2
fer &Y 1 000 12 0.232 0. 124" 0.644 +0.514 0.497 £0. 145" 2.002 £1.730%

T SRR A P <0.05; SR LAY P <0.05; 525 X IR LAY P <0. 05 R Z 8l Urkg ™'

4 itig
P 58 ik 4 S 0 7 22 A O 2 11, 46 AT L4
T4 B AR P B2 3R G509 M K 0, B
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Hepcidin iy 8 #5 Fpnl 338 2 117 4 55 B0 20 g %5
BRI IR 72 . Hepeidin K& A5 /)N BL5 RS 09 1M
ORVUEIE, 76+ 48 W i I (2 2 A A, 75 20
) P Fpnl 2 ik WO 8 4 40 E I
Hepcidin [, AT 5| & i3 2k FE G, HL 5250 4 4 M
SN G S R AL 2R BRI 9 Hepeidin Ji5, WL %€ 2 18
JIE L AR T e B TG SR A GE & Fpnl K
HEREMET . NIk, Papanikolaou 4™ i i
Fpnl 24 Hepcidin #4+F ,

H i A A, IL-6-Hepcidin-Fpn #li /& ACD % 95
W P TR T R BB AL T, & Rl B R K
FIREAILAAR 7= A A P 40 B Y 5, 4 TL-2, TL-12, TNF-
o, IL-6 , TL-4 45, 3 46 4 Jifg PR 5~ 38 4o A ] 9 B ) >R
P BRACH, T TL-6 5 ACD kAR5 2% 4% U0 AH OC
AT 1 B S CL T, SRR BT IL-6 AT i
540 B A S G 52 K (gp80) &5 4, 4k 1l 5
FEH gpl30 HHEAEMH , 53 STAT (signal transducers
and activators of transcription, STAT) &5 4 ( £ 5 &
STAT3) %t W W2 Ak , B IR 1k i STAT3 Bl 3E A 41 Ji
¥, b kR 45 2 1 Hepeidin (4% 5% " G 5048
N Hepcidin 38 /i1, 55 22 3, 55 #8410 i 3% 11 19 Fpnl
54 B Fpo N AR (R f 19 B0 T /0N Bk i g
WA RE BB, S i 3 b 8 1 00 1 35 T R,
M5l ACD,

BARLY EREUE ] T B H A ] L6,
IL-18, TNF-a S5 i 28 P F 7~ 2RI M /E o TSA 2 8%
FE 2 BEE VR AL, [ N A 8 IE S T B 9 T 7Y
SO WE T BT MR B R
TSA HA Y ACD LW 2 B A 32 MG Bk s st 1 VR ] o
R 23X — A ] 2 A5 2 il i ] TL-6 %3k, 520 1L-6-
Hepcidin-Fpn 3 }§ ok SC B A W7 S 0k, A 0F 5% B 56
X CFA 55319 ACD #5281 K BUAH SC4H 21 Fpnl 1972
b S H 5 1L-6,, Hepcidin Z [A] /) ¢ & #4790 20 40 #T
iR, ACD R BN 1L-6 B 8 T+, iF4H
21 Hamp 5K P B i b, 360 IL-6 J s ) i
(% Hepcidin = ¥y 38 in ol 88 2 5 7 % 8 8 19 I8 1.
B ACD BRI BUF S+ 48 I 4L Fpnl B 56K
TR BZH S Fpnl KRR A B AR A, TL-6 5]
A Hamp e s 7KF (9 T L F- I R 5 1R AH B 2 21
o Fpnl mRNA #9224 45 F &, i & TSA 4b
RS , LK TL-6 7K - FEAK , FZH 4 Hamp 5% 5 9] 1 52
FN WA, WK TSA BEIRXS TL-6 KA AR K IH W]
A, A6 B4 2L Hamp 5% SE0RAT B R . (6]
B, TSA #5550 5 4 68 T W &+ 48 I 404 Fpnl X

KR35, JFAe LRI Fpnl BRI R . 456 BEAE
WLEE L5 L /D TSA fiE . ACD #55 #Y JR BL M 20 20 4k B¢
JBC X JFF 44Uk 1 R I A 5 i, A A, TSA X
ANTR) A 24 1) 98 35 4 FH 38 i nT RE AN (], JH: v xof g 21
41 Fpnl ) 5% 56 4 1] (8 J& 8 i 1L-6-Hepcidin-
Fpn il R S B o

ACD J&—Fh 2 [ T 905 , A 7] 7 7 57 1) A 7Y
FLA A TR A e S 30 2 20 AR A0 52 560 A of e 1k
Pt 2 RE ROASERY A Al B fift R B2 A b () Bk 22 ) A
R, 2 R AR TSA X} IL-6-Hepcidin-Fpn i %
(R e, AT RE ST TL-6 1 8215 5 1) Hepeidin 5 3 3K
BRI B ACD A5 R J& 0 O BB L5 k. AR
TSA Wt ACD %k 2 A7 (1 VE H B 38 3 i2F — 25 1 %
AT
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