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Effect of Bushen Shengxue prescription on the mRNA expression of
erythropoietin and erythropoietin receptor in rats with renal anemia
FAN Jun',YUAN Yang’,GUO Xiao — hong’ , FAN Gao — wei’ ,CHE Shu - qiang'
(1. Affiliated Hospital of Tianjin Academy of Traditional Chinese Medicine,Tianjin 300120, China;
2. Tianjin University of Traditional Chinese Medicine , Tianjin 300193, China)

Abstract ; Objective : To investigate the effect of Bushen Shengxue prescription on the mRNA expression of
erythropoietin (EPO) and erythropoietin receptor (EPOR) in rats with renal anemia. Methods: A total of 50 Wistar
rats were divided into control group, model group, traditional Chinese medicine ( TCM) group, EPO group, and
TCM + EPO group,with 10 rats in each group. All rats except those in the control group were given adenine by ga-
vage to establish a rat model of renal anemia,and related drugs were given as intervention. Routine blood indices
[ hemoglobin (Hb) ,red blood cell count (RBC) ,and hematocrit ( HCT) ],renal functional markers [ blood urea
nitrogen ( BUN) and serum creatinine (Scr) ] ,and level of EPO were measured at weeks2 and 8 of treatment. The
rats were sacrificed after 8 weeks of administration, bone marrow mononuclear cells were extracted,and the change
in the mRNA expression of EPOR was measured. Results; The TCM group, the EPO group, and the TCM + EPO
group had significant reductions in BUN and Ser and significant increases in Hb, RBC,HCT, EPO level ,and mRNA
expression of EPOR from week 2 to week 8 of treatment (P > 0.05). Conclusion; Bushen Shengxue prescription
can significantly improve renal function and the condition of renal anemia in rats with renal anemia, possibly by im-
proving the mRNA expression of EPOR in bone marrow nucleated cells, reducing the inhibition of EPOR by toxins,
and enhancing the reactivity of endogenous EPO.

Key words: renal anemia;Bushen Shengxue prescription ; erythropoietin ; erythropoietin receptor mRNA ; experi-

mental study
PP (RA ) S R 2%l b 1 ' A g a8 T 51 4 92 F RBWR AT BN R X, H AT AT E
L, P P U R 5 O O 1L O R 1Y A ST T B I A LT A A B3R (rHUEPO) LA IE EPO R AL, {1

FEATHE L KT A R 2545 BRI S R 45 A R (45 :2015008 )
e U B A, B EATEEIE, BFIT 1 :  E ER
WIAMEE R, 5B, FAREEIR, BF5E 5 ) : P EE B 9% , E — mail ; fan13312075859@ 126. com



el & ELR

IR Lr, 5 ANE A iy e B R IR B EPO JKSF- J EPOR mRNA (52« 139 -
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1.2 B BGXA) #ME AR AR : AR B 30g, 241 20g,
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AR P AL 27 1R A BR 2 ) U BE 4323 W) ( Cat. No. 65000160 ) 4
HE 1 5 (EPO) 2000U ( Al & B B RS R =0 25 4t) |, 0 40 i
2 B AL RS ERHCA R A (Cat. No. R1010) 4241
1.3 &ML AUS800 4 H 3h 4 1k 4 1%, Beckman
Coulte 7\ 7] $2 it ; COULTER LH 750 4 {4 2 IfiL 40 g 23 H7 4%,
Beckman Coulte 2 @] $2 it ; Epgiadient s PCR 1%, eppendorf 2
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2.1 Hapiest 50 LR (MERER- ) 850 H 5 3d )5, 3%
T EERENL S ot BEZH (10 ) A B2 (40 H) |, e i 45
o BB 250me/ (kg - d) BT S T 2% HRIERG K
VEWHE X B 2R T AR IR A AR 28 K S, R 1 ik,
PRSI RE 28d, BT FT A SR BRI I, A il R A
TIREIFic . GERAFE RA FRE, B R8I

2.2 pibad EEAEERPRT4 B 8 H M
TR 28 HOCRBENLI> 4 4 AT rh 22 AR L0240
M i (EPO) 4 . 2hhim EPO 41, 5541 7 H, X BB 4 Fiis
R B R4 T 8ml/ (kg d) ZE WK HEE; h i a T
20g/ (kg « d) &b 1l A= 1l 75 K FERHE 5 o 245 m EPO 21 T
20g/ (kg « d) #hifiAE 1 77 K BURHE 97 EPO 200U/ kg ¢
TS ,2 W/ JHEPO 47 EPO 180U/kg & T 4,2 W/ JH,
Xof FR2H [ S[R3 il 3
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2.3.1  IMEHIEIE X B IIRER Y AESLREE 2.8 AU
SR 25 )5 25 12h, SRR BUS P9 It BRI
0. 3mL, i T 4uEER EDTA -2K 0. 6mg ) EP 41, T A K
ST I F KL 43 (Hb . RBC  HCT) |5 JJ #E ( BUN , Ser) ]
JE , O SRR 2 EPO e BEIHigic 3¢

2.3.2 KREUERESNRAME B I (1) 45255 8 W4
WG i 3k SR 0 7 K BRAL BE , K A R 43 B
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ML o — MEM 35 F8 W) Sml 2 52 v B 1 4 K,

SPF 2% Wistar & B 50 H, e & 2F, /K &

100 wm 20 Jift 57 535 3% , 12001/ min 2.0 Smin, 7 3§ W ; 0 A
10 fF 4N UARFR A TR 1X 21 20 SR TR R T IR AT, 7R vk L
Z4f# Smin J5 ,1000r/min B0 Smin, #2048 15 L 2541
YiHe, BT oM o — MEM 55 339 o B 2 U038 PRk 2 IR,
FHEIRF4Y 5 10% (1% FBS 1% PS [ o — MEM ¥5 32 SmL
HEABEAM, (2)50% percoll BV AL : 1. 5M 1) PBS ¥
WA 9 53 percoll T2 A7 W il B 100% percoll & W, H
0. 15M 11 PBS Fi BE R 50% percoll 2, # AR, (3) IR
SmL Fit B 4 1 percoll BN A B LA, W HCH B8 40 M = VR
LM IMA B 048 1, 2000/ min, &5 .0 20min, (4) #.0 5 H
EEL FR I W B R 2 A B AZ 2, B B AT A 7 0. 15M
PBS %, 1500r/min, B .0 10min J&, 7 15, #4131 4
5, —80CHRAHH .
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bio. Co. Ltd, Cat#CW0956 ) FE47H 1 | SL G EAEFE = S Ua Bl
7. PEIRRF R :95°10min, (95°C 15sec,60°C 60sec) x 45 4>
HE&FR, RealTime [ W f& % #:2 x UlraSYBR Mixture: 10uL |
WEG 19 (10puM) ;0. 4pL FUET 9 (10uM) ;0. 4L AR :2ul;
MK ZEIRKZE 20pL, (2) #E i Real — Time PCR 4 U %
A HFEND cDNA 10 5B S B 2L PERCAR, 4330 1 H (1 2 A
IR S B 5 | AT 1 [F BT E 60°C ~ 95°C ATV
M4 5347, EPOR — F: CCGGGATGGGCTTCAACTAC, EPOR
- R:TCCAGTGGCACAAAACT, CGAC ¥ B Er K ¥ 101bp,
B - actin — F; GATTACTGCCCTGGCTCCTA, B — actin — R
TCATCGTACTCCTGCTTGCT 48 B BE 4 i 144bp.,

2.4 %itFgrik WA SPSS 23.0 AT S F AR B
TR (% +5) o, Z AR EHE LBCSR AT 2001, £
IEARKELBER HI SNK — g K256, S S AR AR ) ¢ K
THBCERLER AT % #%, L P <0.05 HEFASIFE X,
3 KR

3.1 AbBAfestk AB ke Hen 52528 R
20K Ser BUN K55 A AR LY A i, 2 R HA
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£1 KBAKXRIMAE Scr BUN KF LB (7 )

20 57 n e Ser BUN
pOpilEE| 10 28  30.86+3.95" 7.42+0.79°
8 30.86+3.95" 7.42+0.79°
LR 2 7 2J& 108.45+6.08 41.41 £3.46
8 JH  108.45+6.08 41.41 £3.46
Rz 7 2 99.99£532 37.87 £4.15
8 JE  84.44 +£3.40™  37.5%3.2"
EPO 4 7 2 96.69£2.93 37.02£3.50
8J&  78.7+5.04" 33.99 +£2.67"
iz +EPO4 7 28 91.20£7.30  36.24 £3.85
8 J&  74.91 £3.25" 32.59 £2.25"

E. B R A ML <0.05; 5 K4M% 2 Ak
#,"P<0.05,
3.2 AMBAsfe st K Ko A EPO Rk eh Hom 5N
TR AH L, BRI R B 25 245 2 J& Hb \RBC \HCT K EPO /K
S5 I AR, R Y . SR 8 )R IR AU
KEH Hb \RBC HCT EPO /K- 5838 b F1, SHIRIZH ik 2%
SERGIFEE L, 552 MILE, 5 8 N4 41 Hb,
RBC HCT.EPO 3% [T}, 2R BASI =2 L. Rt G
A I 7 P R B AR KBRS Hb \RBC (HCT K& EPO 7K,
s MR RO, (L 2)

x2 KHAKXRMK Hb RBC HCT &
& EPO 7K FE b (v +5)

A5 n B Hb(yLl)  RBC(x10'/L)  HCT(%)  EPO(mU/mL)
WRA 100 2F 1692116 0.60£0.6* 5058255 8.12:0.79°
SF 1694116 9.60£0.63"  59.5842.55"  8.12:0.79°

BRE 7 2R 924:l07  S.08:0.94  3L14£251  2.19:0.41
§H 92107 5.08:0.94  3L14£251 219041

BEA T 2 10068151 440£030 2715 26004
SF 12.67£0.61" 6.4420.99™  40.72:2.00" 4042026

BP0 7 2B 10345117 44£029  3604£3.69  3.27£0.29
S 13302035 8.3020.33" 45.59£4.26"  438+0.3"
AAEPOA T 20 1625278 5.07:0.28  8L% 351202
SF 15135146 8.4820.40 45.15:3.76"  5.5340.30"

E. B R A MK P<0.05; 5 K4M% 2 Ak
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T VB A RE A Y B 6 R G e A 5, R A 54>
T b A O T BB o, B B2 mRNA 5% 52 K22 R
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1, 459R 74 EPOR mRNA AR B, 2R NG5
P, 5Eid i, EPO 41 K% th2h + EPO 41 ) EPOR
mRNA AR, 22 74 Geit 22 B Lo 4553 EPO 41
EPO + 242 b 50 R v 245 20 g 42 = B 1 22 1l K B EPOR mR-

NA [R5, T 4 i 55 EPO AR, S 44 4t 21 200 il A=
B ERO . (WL 3)
*3 HAKXK EPOR mRNA RIABHLE (% £5)

205 n EPOR
papilcEi: 10 2.27 0. 15°
IR 7 0.85 +0.09
SRR 7 1.35 0. 33"
EPO 2 7 2.04 0. 15"

iz +EPO 4 7 2.14 £0.32"
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B S 0 e O 1 R R B — , fF CKD
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S AR AOE o R P S AT B A M T e i
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254 (B KR cHUEPO R RN 83, WFSE 30, 18 4
' IR S OB PR EEAE Y], 45 Fh 2 N (H B4 I A 20 A K
X} EPOR 724125017 , fiff EPOR ik 45t AR W) 2430 1
R 2T Z AL X EPO S R4 T K, i B A
DR ] T 1B A 9 0t A A 5 A rHUEPO 2 1E EPO R J2t
Py ERNGAI T 58, LI 2 2 2 U EPOR (4
B

TR BRI X — 4 R IR AR R Z
i (/04 BT TCH I 1 45 1 R R B 2 Ja P BE 2 vp el 95
“HLEE” I8 WS G . BRI LA 2% (R 2 50 %
R LA R B R A R B R B ALY . B,
FiEfl, AU B S, A 2 U, AR LA T
ZEFRA L I 2 T35 W et RS SO BB T T 1 T S i A
I, ALK AT AL A 38, B KSR R T . W, B T SR
A PO B A B LT UR  EORS R , DUDRS R A i ;
Sy Sk 2 U, Y BE SR AN i S 2 A K R T B SR Y
TS, A28 A8, it B 3o 5 4505 T 7 gy 2 iy =
AL TG LA A B0 o i

SET RRIA R HIA T I%00 B AN B AR 1Lk R AR T
MBI oy P R BB 2R T, (R 5 B LU
DI 2 A L5 I, 0 RN T AR 5 47 LA A AR v 25, B
VA 5 A A T I B L 5 FAC T S35 T 5 Ok R
W PR . 2 A, SRR AR I3 AR A
ke > 3

7S 30 e U A T i RRURE R s A6
J55 55 % BRLELAR LG, K B S RE LI R RS A L EPO YR 4 1
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0.9% F A ES RE R BANBATEETRZREET, AHAS AL T REFH S AN R8T, T RS
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Expression of cyclooxygenase —2 and nuclear factor — kappa B in gastric tissue in rats
with gastric carcinoma with spleen yang deficiency and interventional effect of Dajianzhong decoction
HE Hai - jun,ZENG Lin,KANG Ji —hong, YANG Yi,GONG Xiao — xue, WANG Jun - xia
(Guiyang College of Traditional Chinese Medicine , Guiyang 550002 , Guizhou , China)

Abstract ; Objective : To investigate the mRNA expression of cyclooxygenase —2 (COX —2) and nuclear factor —
kappa B (NF —xB) in rats with gastric carcinoma with spleen yang deficiency before and after the treatment with

Dajianzhong decoction and the mechanism of action of Dajianzhong decoction in the treatment of gastric carcinoma
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