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HZE] BRY E8dWE4 R BE T (maintenance hemodialysis, MHD) B {4 Ny 8k 8 & Xt
FACE AR BT E R R BT 2 41 48 B Ak 5 (erythropoietin, EPO)IEHT B T HIMLE . B3k
¥ 40 ] MHD B EBEHLA K xf A AT AL 20 B, W4 T 5 PLENT . EPO K T H %87 7E0L
El b X R O REVESRE S Y B2, 15yT A N IR BRI, S5 EE 12 A ; MBS HEE 20 B
ABHAERIERE. 25 BB, R FA RS S s % Bk (ELISA KA R . B A/ & 6 (interleukin-6,
1L-6) , Sl bh i B R il B3 48 C [ B A (high sensitive C reactive protein, hs-CRP) , {b2& % Stk & il
#:3E H (serum ferritsn, SF) F1%% &k 5 [ 10 F1 B (transferin saturation, TSAT) ; 48 i % #L (M40
A L HHERD , 18 %k F & (body weight, BW) , 115 5 4 A {2 41 40 fg 4 /% & (recombinant human
erythropoietin, THuEPO) Fi & 5 EPO #1358 ¥ (erythropoietin resistance index, ERD), &R 5HI1E#
4 L, o R A FE Y7 4 MHD B34 A9 i 15 858 & . IL-6 .bs-CRP . SF ¥ B E 1, TSAT B EREK (P
<0.05). WHITHIIE LLB WP AT )G B9 % 8k K . IL-6 . hs-CRP, SF.rHUEPO R & .ERT #8834
TR BERER, Jﬂlﬁﬁ i (hemoglobin, Hb) . £1 40 Jfd J& # (hematocrit value, He) B8 F R A B E FH
Fi (P<<0. 05), Xt R LA BB (P>>0.05) . W97 /5 4 18 L8, 36 7 4 i i T 4k & L IL-6. hs-
CRP,SF.rHuEPO Fi# .ERT 8 Z i T R %4 B4, Hb, Het X8 3 8 T R # X B4 (P<0.05),
it MHD BEH EPO i SR IERE SR EAR SR MFEIALRLAHEXM BRRBY WL
PR AR AE RN R KA R &L, MBS, XTTREERPRRYY E MHD 2K
IiL ¥ EPO I EENHZ—.
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Effects of faeces bombycis extract in treatment of erythropoietin resistance in hemodialysis patients based
on the mechanism of Hepcidin regulating iron metabolism JIN Hua, KONG Min, WANG Yi-ping,
CHENG Wan. Department of Nephropathy, the First Af filiated Hospital of Anhui University of
TCM, Hefei 230038, China i

[ Abstract] Objective To explore the intervention mechanism of facces bombycis extract
(Shengxuening tablet) in treatment of erythropoietin resistance through the observation of hepcidin
regulating iron metabolism in maintenance hemodialysis (MHD) patients, Methods MHD patients
were randomly divided into the control group and the experimental group (n= 20 each), and were giv-
en conventional hemodialysis, subcutaneous injection of EPO, and so on. On the basis, the control
group was orally administered polysaccharide iron complex capsule, and the experimental group was
treated by oral administration of Shengxuening tablets. The patients were observed continuous 12
weeks, At the same time, 20 healthy volunteers were selected as the normal group. Hepcidin, and in-
terleukin-6 (IL-6) were measured by enzyme linked immunosorbent assay (ELISA), high sensitive C
reactive protein (hs-CRP) by immunoturbidimetry, serum ferritsn (SF) and transferin saturation
(TSAT) by chemiluminescence, blood routine (hemoglobin and hematocrit) test was performed, body
weight (BW) was recorded, and the amount of recombinant human erythropoietin (rHuEPQO) and

erythropoietin resistance index (ERI) were calculated. Results As compared with the normal group,
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MHD patients in control group and experimental group showed significantly increased serum hepcidin,
IL-6, hs-CRP, SF, while decreased TSAT (P <C0.05). Serum hepcidin, IL-6, hs CRP and SF,
rHuEPQ dosage, and ERI after the treatment in experimental group patients were markedly de-
creased, and Hb and Hct were markedly increased, as compared with those before the treatment,
while there were no significant differences in control group patients (P>>0, 05). After treatment, ser-
um hepcidin, IL-6, hs-CRP, SF, rHuEPO dosage, and ERI in experimental group patients were sig-
nificantly lower than those of the patients in control group, while Hb and Hct showed the opposite
tendency (P<C0. 05). Conclusions EPQO resistance in MHD patients is associated with micro-inflam-
matory state, Hepcidin elevation, and iron metabolism disorders. Shengxuening tablets can inhibit the
micro-inflammation and overexpression of hepcidin, and improve the metabolism of iron, which may be

the important mechanisms of Shengxuening tablets treating anemia and improving erythropoietin re-
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sistance in MHD patients.
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' #:4% Ifl (renal anemia, RA) & 2K #1'H %
35 (end stage renal disease, ESRD) & W, 3t %k 4E 2
— AL & W 24 5 1 il YK 3% #T (maintenance
hemodialysis, MHD) £ 3 i 4 1% B & , 11 H 3% im0
BB R EMET R, it RARNRERE
RREBRETREHEIERRZ—1D, KKEE
B8 PR 21 40 i A= i & (erythropoietin, EPO) # 4,
8T RA 4y B B AN A EPO f RA 153
Y IE,HHAIAE 5% ~10 % B B2 B % AL &
EPOIT L KB W ERNITR, XN EPO #K
L RFEFENSGRB AT NEERER
MM, EERRBEREAREFLINEHRS
% 6(interleukin6, IL-6) 1R T , t FF 40 L & AL
F143- 3 B9 50 B 22 Bk 8k 1A & Chepcidin) 7] PA{E ¥ 848
i, W EPOHKHTS . A mT I EDRRY,
FEBRSAECHGRAMNHZRGAEY (K
EPO), i R F Bk H M M6 9T . AR E
FHREENERBHENGER, BITRDERY
xf I BT EPO #5183 BT HbLE .

BEEAE

— — Gk

LRI R EGaE % 20134 1 A F 2014
412 AERBUE P ER MBS 08 2 BITE
FrH) MHD B3 40 ), 2o 3B 27 #, &£ 13 B, %
FHEPL F Z % 40 4 MHD 8 & BEYL4 3
HFEITA, BH 20 B, XWERAE 12§, F£# 32
~69 %, EHAER (53,8 £10. 2) % ; & 8 ], 4E S 42
~68 %, FHLEHRE (59. 9+ 8. ) & ; HIE R W4T B K

B/ 52 8 B, BRI B AR ERHR 4 B, R L
% 2B, 28T 1 B, KoMl 3 . WRITHS 15
B, S 37~69 &, FIYERE (59.9+10. ) B3 % 5
B, SEHE 40~70 %, FHJEFRE(58.3 £11. 2) ¥ s HR
B4 B8 T /NER T R 10 51, 65 RIS B AR
561, WL EEw 3 6, SRR 1 6], HAb 14, 2
HEREWER . ER . TEREER . EfretE . R EERE.
I & A (albumin, Alb) . Ifl 4T & H (hemoglobin,
Hb) .41 48 ¥ E #1 (hematocrit value, Het) . £ B B
R 3% B¢ & (immunoreactive parathyroid hormone,
iPTH) . A\ E 4 £ 21 40 8 4 p & (recombinant hu-
man erythropoietin, tHUEPO) fl& L% R L4 it
LR N(P>0.05), 5 BRI 3 Be AR R
ANBE 20 BIVENIER A, HA 5 11 4], 4Fid 29~66
% EHER G712 1L DB 540 9 B, ik 34~65
2, HERB5.4£9.50% ., EFASHEH.E
STHZ AR A LB EZ R TG FERE L (P>
0.05), (&1

2 RBIMARE  OFR 18~70 % ; QAR
BEMrE =6 ™A ,Kt/V {E=>=1. 2;: Qi rHuE-
PO(Z=300 IU-kg™ '« ") #Ir =4 M~ H,Hb<
100 g/L, Het<<30%; @ Ifl. 74 %k & B3 (serum fer-
ritsn, SF)>100 pg/L, ¥4k A 1B (transferrin
saturation, TSAT) >20%,i{PTH<{600 ng/L; %
ERERES.
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LT AR 24RBEFFAER 3 KEN. &
WFENT 4 h, B FRIUHr 4008S BHTHL, BRR FELEMT
W NS FHFEDE, (LK E 200 ~ 280
ml/min, FHTE N 500 ml/min, FHTa58 00— K H:
#H. SATENBRAZTEKEMAREEFRGN,
BERMFE<1. 0 EU/ml, g iH$H<50 CFU/ml,

QHBREHATFTEAAROARE RE
(rHuEPO, b BH =4 H1Z5T 5300 TUkg '« ', 43
3 B TS, THUEPO B ARIRMAR S E(EA
NAR LT 40 A B AE P4 il A BN R T 3t
POF B imeE 2 Ay —WERA, Hb>
100 g/Lg M 48 2 & rHuEPO E® 2 25% ~
50% ,4k¥ Hb 110~120 g/L,Het 33%~36%., #h
FEERH X RRAIRT IR E R O REBERE S YK
¥ (2 [ Schwarz Pharma Manufacturing, Inc. ),
150 mg/¥, 1 {K/d; 38974 O RA LT GRIVER &
N A RRF LA E], EZHEF 220030088)2 K /K,
3k/d,

2. MEHEE 2 AMERSH R 12 A, WEH
W4 B AR R A P O 24 9 LA R ot BR A1 50 45
WL, 25 P Ak LA B T RE s e R AN Y
#Y., BRARSBPHBBHIORA"HE
3R, /NG i 3 B M B B O FE L 0 R L PR IR R AR
B, B B MR BN RS BRFE,
FnLic .

FRE=EERKIM 3 ml 3 43,40 °C,3 000 r/min
B0 10 min 43 B LTE, 1 6 F - 80 CHF, B AET
IR Rl , SR FH B EK S % R B 0 T R A K L TL-6,
AR E RN SR BRAIE B 2 B FERD IR

FHARRE H 3 Pkl B 8 C iz i & A (hypersensitive
C-reactive protein, hs-CRP) ; 5 F k2% & & 3= % i
SF.TSAT. R&EZB#KIML 2 ml, EDTA-K i8¢,
FHT# 1 1M % #8 (Hb, Het), it # 4 & & (body
weight, WB) , 311 & rHuEPO & 5 EPO #$its
¥ Cerythropoietin resistance index, ERI)[®!, ERI
=& EPO B &/ (KREX MAEBKRE) .

=\ Gt EA R

Sk SPSS 17. 058 84 F T4t it 40 #r, +H B
PORHR B £ M2 R N L BCR RO ¢ K
¥,2 HIA LWBCR ML HEA R, S RBAR S
EBSHHEHT EAF, MRAESHRE; P<
0. 05 hEFAHFEH¥EX.

5 R

— A M TE 4k E . IL-6,.hs-CRP,SF, TSAT
B L8

SIEHE LS, W RAMGIFAMERAE.
IL-6.hs-CRP.SF ¥J8] @ F+ & , TSAT B @ B K (P
<0.05), JRITRIG Ha, 1897 HLIGYT 5 A9 I 15 %A
% .IL-6.hs-CRP, SF /K ¥ ¥ %534 7 1 94 & B 1K (P
<<0. 05) ;X AR B (P>0.05), /RIF)E
2 (] b3S, Y6 97 4 I 75 8k & . IL-6. . hs-CRP. SF /K

SEEMET REAXT B4 (P<<0.05), (F£2)

—.%% Hb,Hct, WB,rHuEPO & .ERI i
Hods

WBIT R G B, IRIT 4897 J5 B9 Hb, Het 8834
SYRTA B B FE, rHuEPO FI& . ERI 8034714 B3
B (P<<0.05); Mixt BAZALRHE (P>
0.05), IGIT/G4lR AL, RyT 4 A Hb, Het K3y
Bl B & TR K4, rHuEPO A& .ERI ¥84 81K
TR BB (P<<0.05), (% 3)

FT1 BEBIHLE =20,z

31 TAFRER FEHTEY ] Alb Hb Het iPTH rHuEPO A E
(kg) 4E) (g/L) (g/L) %) (ng/L) (100 IU-kg "+~ 1
XA 52.63+7.02 5.38+3.42  37.39+10.58 88.56+11.09  28.27+3.44 281.73+82.45 151, 72 £26. 55
VaSFH 53.02%7.11 5 17£3.25  36.72+10.14 87.11+10.39  28.04%3.31 302.28%86.30 153, 39 + 29, 07
F2 BN hepcidin, [L-6,hs-CRP,.SF. TSAT B Lb#(n =20,z t5)
51 mEEAE (/L) IL-6(ng/L) hs-CRP(mg/L) SF(pg/L) TSAT(%)
TR ttid] tarigi) id TR {arid] BITRI W YTl Wi

FEH  18.40t4.43 - 55142, 66 - 2.1240.75 - 70.27412.85 - 33,85£8,29 -
ME4  82.84118.69° 85.22%18.45 10.2244,70¢ 10.0124.55 72242470 6.5411.65 507.31+170,04* 47463115089 2510770  26.76%8,27
WITHL 7819417678 57.15+13.24b  9.93%4,46* 6,283,200 70412 24°  4.46%1,525¢ 484,591 161,44 377.181131,91b 23,487,112 26,22£7.81

: SERA A, P<0. 05; SRR R A, P P<O0, 05; 5% B4 IR 1AL, < P<0. 05
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#£ 3 4 Hb.Hcet.WB.rHuEPO HHE .ERI LB (n =20,z %)

Hb(g/L) Het(%) WB(ke)

tHUEPO FIE (100 TU-kg™ ! +f 1) ERI(IU=kg~'+L"1)

B %mm wE wrW | WeR | W

BIE HITHI BT HITH lerid]

FEE 88.56111.09 946121357 28274344 30.61%5.02 52.63%7.02 5411770
WBITA 87.11210.39 111.17£15,25% 28,0443,31  3566%5,70% 53,02£7,11  55.09%7. 48

151.72£26.75 144,08£27.60  3.16%(.82 2.81+0,74
153.3929. 07 98.33119.06% 3.210.95 1,624, 582

. SEERTAT R, * P<0. 05; SRR IR LB b P<0. 05

Wi

EPO 43 f A X 5 46 % A 2 2572 RA 193
EIEE , Filk rHuEPO 255 F 1577 RA [ 1 Ez
1. tHuEPO H KT BEA A 4 IE MHD B &
RA, F#f% MHD 2% 4% B R FURFER , (2058 —
B8 E R P K rHuEPO & 5B #, B EPO #E4t.
EEERRELLERRENBS REHEES
EPO #EHiE U0 FER NS R R NHEA T, &
fkF 450 TU kg '« A 'at e F R 300 TUkg™ ' «
J& ' EPO A7 4~6 N AJG, RBER Bl 4 & 1
(88 B AR SAE XA B FRBE IR BARE™ . &
H EPO HHME R Z HEK, O SRl = %
FUFRREE R0 B A B 4k R RS IR HLEE T
B GBHARTES B RER ), R R E R
BB KRR, BX “HREMEE WM,
MHD BEESRMEY  NEE KRLEDFE |
FME R A YRR, HLA S A L 40 M R T IR
B AAFAE B IR TS , RIE R AL ATE S B R R 2
S 8EX rHUEPO MFERT. B WA, S 5E 4
L BB T LA et R 1 41 2 A A B RO A
FPLR TR F A EPO FEFUY, Bt T4 4
B F 16 i 2 0 80k v 2 R T M AR A 0
BISTE HBEA.

TL-6 24 5 B P AR MR 1T B . hs-CRP
Ve MBI RE RS B — TR & 0 USSR » LI S
GBS FROE bR L. SOHE R R R
PR T R AMEN, RSB EEEY S5, 1
Y R v i A gk R AR 7 45 4 R T TR Bt % AR
P B2 AL B A L Sk B R A IE VR VP R T
HXTSAR BRI, R T AR E MR
MR ISR MFEIE T A B F EPO 519, H#5
KFUD,MHD % fide A 47 ESRD B E &R
KT BESTREAR, HEETEEN.OM'FI6E
WO, 14k 2 2 5 A A RIS, B AT 7E (A
EH QVUAH BIEELS , S E R EREEY
YR, ABFITHERR T 4k R Y, RSB IR T i

fE EWAFES SR EX EPO LK W, BT R4
REM, 74 EPO #HiH MHD BE M I 7E 1L-6.
hs-CRP FIEkE R B IEH A EEA S, BRilLE
FAEMR RS RV R A B  He B, 3
TMIESE TR AR AR E S EPO #i5tRA
XM,

H B R _E TR BRAC PR B R B Z A
f6r R SF M1 TAST. SF AR THAYLIESETE
R FEARZ — » R MRS AT RITEAR , 214
WERAERS , SF FrEERER AT, TAST £
REMFI R, Rk T RN A T4 A
2. ARBREGR LI, MHD B& M M7E SF RIEH
ANBBEAE, TSAT BERK, RRBRENEE
B ERIER , EZREAFLR, EHLET SR
FARERS; 454 bR 1L-6, hs-CRP 4k id £ K EFH
B HAT8EE £ £ MHD B g RERE
F . & F AR 45 B F (20 IL-6) 7] LAE i b ek
iR m gk, M R T 20 40 f A= sk T H

R AR R AW R B33 EPO RIBUR £ A4

Xtk KRBT K, F3 EPO i,

£t EPO #iHT B E LK SR ATt 3R 2R H
RERS . 38 AR A N rHUEPO F &, HAEFHA IR,
M HXEE K. KA 0T IR TR
WY OERIA IR R, S A IR A E 4, 397
BALKMUIBMALRE ., KF & rHUEPO
7 FA AT S 3085 I FE | #8E I WL i TO 45 R B UL, g
ORRZE AR XU, IRAT BB BN BRI 2. BRI IRER
RLAERHMYE MHD B4 EPO #iKH 5 7 kk
BZEEAMELANENR. £0THEUERDRER
YRR 2R E A, FERD N R
HRERTT A Y (3¢ EPO)Y, B 2 S AN IHL, fEH
A IE MHD B3 Mgk = fa R oL, 5 — ek
M LL IR BB EPO EHENY , AR R —
R, AT HEEA B A MHD B3 % Hb
1 Het, UE R ARG ; FFEEH B> THUEPO F &,
K&k ERT, ATk EPO KPR N . A 1T H 3B BE
F&fk MHD 2 3 (1t ¥ 1L-6. hs-CRP, £k & % . SF
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TR, 327 AT LAE 33 39 Skl AL 4K P A 2% S I ot AN 4k
ERERL, BSR4 I T A
4| IF MHD ##& %) . %% EPO G EEH >
—. MFEEEAMK AN i rHUEPO F & 3 N EEH %
¥3#& EPO fikP1 8 & VLK B T R A2 R A A0 20
8, REEA L IE EPO i B H HF R .

& b frik , MHD B i EPO K31 53R fEAR
S EEEAS SR ELREHEE AT H
AT LA SE S 10 LA A 3 R A S B R 3 TR sl el
LB, X AT RERAE I T 44 1E MHD S 4 1
% # EPO #iHIMEENH Z—.
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