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Effect of Busui Shengxue Decoction on Bone Marrow Stromal Cell Related

Cytokines in Patients with Chronic Aplastic Anemia

WEI Run-hong, CHEN Yan-li, LIU Xian-hui "
(Henan Province Hospital of Traditional Chinese Medicine, Zhengzhou 450002, China)

[ Abstract ] Objective: To observe the effects of Busui Shengxue decoction on bone marrow stromal cell
related cytokines in patients with chronic aplastic anemia (CAA), and discuss its mechanism of action. Method :
The 112 cases of CAA patients from March 2012 to October 2015 were randomly divided into control group (56
cases) and observation group (56 cases). Patients in control group received Stanozolol and ciclosporin, and
patients in observation group received Busui Shengxue decoction on the basis of treatment in control group. The
treatment effects of two groups were observed, and the clinical symptom scores, hemoglobin ( Hb) , white blood cell
count ( WBC ), platelet count ( PLT ), bone marrow proliferation degree percentage, the percentage of
hematopoietic cells, alkaline fibroblast growth factor (bFGF) and bFGF receptors ( bFGFR) mRNA expression
levels before and after treatment in two groups were compared. Result: The total effective rate was 87.50% in
observation group, higher than 67.86% in control group (y* =6.231, P <0.05). After treatment, the clinical

symptom scores were decreased in both groups, and the scores in observation group were lower than those in control
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group (P <0.05). After treatment, WBC, PLT, and Hb levels were increased in observation group, and those

levels were higher than those in control group (P <0.05). After treatment, the bone marrow hyperplasia degree

and percentage in observation group were improved and better than those in control group (P < 0.05);

hematopoietic cells percentage in observation group (41.68 £7.85) % , was significantly lower than that of control

group (53.45 £8.78)% (P <0.05); bFGF and bFGFR expression levels were increased in both groups, and the

levels in observation group were significantly higher than those in control group (P <0.05). Conclusion: Busui

Shengxue decoction has better clinical efficacy in treatment of patients with chronic aplastic anemia, which can

improve bone marrow hematopoietic function, and the mechanism may be associated with regulating the mRNA

expression levels of bFGF and bFGFR.
[ Key words ]

cytokines; clinical efficacy

A8 PP A B A5 2 B2 000 ( CAA) S — i bl 1 i it
iy FE 32 3 98 T B 4 L 90 A I AR T B RR AR
PR AE 1o 1R RV Rl = e 1 R R T B b
I BT YRR CAA T g R A 2E A
filt FE , P XS T AN fr A7 RO IR T CAA YR R
FURT, CAA By BEAL B0 &2 2%, A S8 i 2
A 2EH N CAA J2 iy LA i 1t /4 200 i Bk B |
PRE R A e I R BT DD RS W SR Y, IR A
TRE A Al 550410 3] BIL A 40 D S 2 R R 94 S (HLIX R
I7 7 2 SRR ORI A8 05 5 A 3 5K R 41
AN T MR | A0 RS R A5 D AT (HAL AT
TEHE TIEMAIAYT CAA B 3% Fm i1 2 1 K
ZRWTIEUE S, CAA K (1 S AL i, H B
ZHEATE AL, P G — w4 B9 . PRy
1RIT CAA LI IBIA 0 £, B IR M 2588
1 WABE—MARLE (0 =50)

Table 1 Comparison of general data between two groups(n =56)

chronic aplastic anemia; Busui Shengxue decoction; bone marrow stromal cells related

LA B RN EE) v A= AN, 45 R I R 56 PR R
2R P BRI IR A 07 A AR LR T CAA
BB TR A SCHRARGE , CAA A1 Ji] 1 R 38 b
FHRERRES, WH AR (WBC) , L& H (Hb),
1L/ (PLT) 2K B AR, DRIt A< S5 5 0L 2% #b
AR I X CAA S8 35 1 6 56 Joi 40 A O 40 i I8 7
AR, SR AR I PLD

1 BHEHE

L1 —BBOR gt g4 v B B 2012 42 3 H —
2015 4F 10 H Wiy 112§ CAA 855, 4% A Be I 4
S REPL IS P AL WAL 56 i, Horp 5 36 i,
2020 B, AF Y 30 ~ 45 %% A 56 ], Horh 5 33
W, 22 23 Bl A 32 ~ 48 B s 2 Gt oA, AL R
o RAEPE R B A IS R AF BB L B E 2 5, B
Arrtett, W&k 1,

s/ - B 6 /1
a5 PS4 R it
(x+s5,%) (xxs,H) H x
W 5% 36/20 38.8+8.6 19.8 £4.1 34 22
Xif B 33/23 39.5+£8.7 20.1 £3.6 38 18

L2 VPHEZHKibRfE A BEMF A TIE LT CAA
O RN 1 1 N S o v O A
A= T 114 s = 111 R4 Y A2l (£ 3 B B RN
4 AR 9 EEL 400 B A X 3 £

L3 HEZzKiRfE IrABEMFGHEXT CAA
HWibRiE " FAE 0 SR WA O R
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M TA 2 2l AR A BR S AL 207 H45020728
2 mg/ ) BEA A E (R 25 R R 2
5 H20090495,10 mg/¥i) 697, BEJ1 ) ,2 mg/¥K,3
W/d, R F 2 ~6 mg- (kg-d) ', 5 2 WA, #k 32
S5 LV T A AR 3R VR B HE AT R A R R (4R 4 200 ~
400 mg- L") o 7E X} BA 2 1 BE Al b, W 8K A 45 T 4
REAE MZRYT, O 54 A B RS 30 g, G Ik 30 g, 24
B 20 g, FARERL 20 g, BB AR 20 g, FLARIE 20 g,
H15 g AT H % 15 g, MK 15 g, I FHE 15 g, Lt
T 15 g, BOKS 12 g, BT A (9 2568 I 1 22 30 TR Bz v
290K A R4S D K BI AR (4R A K 800 mL i il
60 min, K Kk Z 3, 7 2k RT 30 min, & %§ 200 mL) ,
1R/d, s 1R, AL LRI B4R

®2 EKRERS REITDIRE

Table 2 Clinical symptoms classification and grading standard

1.7 WEAE bR

L7.1 JPnydbge 2 BRI e 12 W SO7 30hs
W) AT Ak, AR G A, B L R AR T 2%,
PEANE Hb 120 g- L', 4 100 g+ L™, WBC 3 4 x
10° 4~/L,PLT 3% 80 x10° A~/L, H 12 M AL BT
SR G, B I RE R 9 2R, 55 PR AR JE Hb
120 g-L ™", #4100 g- L', WBC ik 3.5 x 10° 4~/L,
PLT 5 —& B K, BV 3 A~ H i 1 F o sl g 22
P 3 A H A B ot s W R A5, B0 AT Y il RE
RIS Rl , A E Hb BOR T ET 1A R
DAEHE K 30 o L7 RL B R 3 A A EH 3 A
A WA TR, SER (MG RIS B2 # . m
PRAEAR 53 9% S P53 ARt DL 3% 2

T 0 73 14} 25 34
O Py fH R 2 SRS
B x R 2 #H
zh & FERARE , 7] H 33 3 HEAE 2, G5 H R 3h R =2, BNR
Il J 45 1 [EREEN WA AT TH
B HE x TRE® LY et L5 R"
AT I 8RBk SR T S BRI W L JE] B AT
JIEE e 2 o (TN & A2 ARG
TR0 x LAl & LT, T R0 JI B AR
96 R 7 IR Az AT Z
PN IEH 6 T XA i i K , R A 2
RAE EH BH 1K H2~3%) BH3WLE

1.7.2 %454k R A F-800 AU i 41 g it 504X ( H
A Sysmex tRA L3 L) W B L Z 4545, 245 Hb,
WBC,PLT,

1.7.3 HH#E5R  WEE BN AR A A
R 43 3 R0 3 I 20 B b

1.7.4 G RERETANMOAR DG A MO I+ >R bl e o -
PCR(RT-PCR) 3 (2720 %! PCR Y, [ I B R AX %%
AT PR F] ), R A Y B M Bl 2R A A R K
F (bFGF) &% bFGF 3Z{k (bFGFR) mRNA Fik/K¥F,
Wi BE L A0 M 2 0 B0 o ULTE L TR S IR
FRICE RNA, RS % R4 09 B 8 55 o0 40 i,
0.25% Jg& & 1 # ( 3¢ [ Promega 2% #], #it 5
20160202) /i1 0. 02% EDTA(1: 1) IR &4 4b 40 . W
LA EW 4 C,12 000 x g B0 10 min J57, B F i
BHF LS mL B8 ,15~30 CHE S min, B
fm A Trizol ( 3% E A6-XO8LRWU6 /2 #l, it &

- 194 -

20160304)0.2 mL, B 152 15 5,15 ~30 C # &
2 ~3min,4 C,1 J7 remin" ", B> 15 min, B EK
AT R OE T, MR AEL0. 5 mL,JRA],20 CIT
€ 10 min,4 °C,1 5 remin "', B> 15 min, £ I,
M 75% & 1 mL P, fEvK AR T4 10 min,
PUCTER T ICHE K, 73 %<, B - 80 CLRfr, e 2
HUA B RNA T 0 33 5% 5%, DNA 3R & il 5% I vy (SR
ZA 2 BOEOR & U0 A BEAT ) I A HEAT YR R WY
5 78 - By i W R B FL UK 43 7 ( DY CZ-30D 7R XA J& it
A H KA, LS —AER ), H WD-9413C
RIBERE AR 3 AT R 58 ( B R AL B R & A R A
w)) #EAT 0T . 4 I E bFGF  bFGFR 1 B-L 5 2
F1 (B-actin) HL Jk 2% 7 B9 K £ {6 A1 T AR, bFGF,
bFGFR mRNA % ik /K F 43 % & bFGF, bFGFR 5
B-actintb {8 . 5191 J¥ 51 i 35 [§] Promega 2\ w) $2 fit
bFGF (438 bp): I i 5'-TTCTCGAACCGCTGTG
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TCTCCTAC-3", F i 5'-CCTCCAGCATTTCGGTGTTG
A-3";bFGFR (438 bp): L 5'-TGGTGGGGTCGGT
CATCGTCTACA-3', T Jif 5'-CAGGCCCCCAGCAGGT
TGATGATA-3';B-actin (462 bp): I i 5'-AGCGCA
AGTACTCCGTGTG-3', T {if 5'-GACTGGGCCATTCT
CCTTAG-3', it 55 &, & A i, PCR Marker
H1 3% [E Promega 23w 42 {1, 41t = 73 %l Jy 20160301,
20160211,20160305,

®3 MABEFTHELE(n=56)

Table 3 Comparison of clinical efficacy between two groups(n =56)

1.8 Zit= ik RHA SPSS 23.0 Git /i k4,
THETR DL x s R, AR A ¢ (E A5, TH A7 R
L% Foms R H X K, P <0.05 22 54 42
2 &R

2.1 PRALEREIY LR WA R e 16 JC i v, WL
22l W IRZLIAYT B R R 87. 50% ,67. 86%
WLEE AL T X B 4L (x* =6.231,P <0.05) . L% 3,

20 51 FEAVE A/ B (% ) S/ (% ) 22/ (% ) T/ (% ) BT %
RS 19(33.93) 17(30.36) 13(23.21) 7(12.50)") 87 501
PO 14(25.00) 10(17.86) 14(25.00) 18(32.14) 67. 86
TE X AL ) P <0. 05,
2.2 PABFIGIKIEEIE L BT PRAL R FEEE MG (P <0.05) . WELLIGIT IS ) 64

FHHLOE SkE = R R I KT
A EEYFRTHI M R (P <0.05) , H W24 F [

x4 WABFRTHRGRERIES LR (2 £5,0=56)

(5.27 = 1.35) 73, W AR T XS M2 9 (8.93 = 1.74)
r(P<0.05), Wik4,

Table 4 Comparison of clinical symptom scores before and after treatment between two groups(x +s,n =56) 4y

245 fisf [ L S zZh THI J5 45 HH B FE R T

WMEE VRITRET 2.13 £0.32 2.46 £0.36 2.63 £0.47 2.42 £0.24 0.54 £0.51 0.25 £0.44
BIT R 1.04 +0.28%% 1.17 £0.68*% 0.96 +0.25%% 1.21 £0.33%% 0.17 £0.38" 0.13 £0.34

X VAT 2.08 £0.37 2.42 0. 60 2.67 £0.54 2.46 +0.40 0.50 +£0.51 0.29 £0.46
BITIE 1.63 £0.27" 1.88 +£0.59" 1.75 +0.63% 1.92 +0.45% 0.33+0.48 0.25 +0.44

24 5 st [ JIOE I 2 4K T e K KAE+ 24 A U Jo¥ix

WEE  JRYTHT 0.29 £0.46 0.17 £0.38 0.33 £0.48 0.29 £0.46 0.50 +0.51 11.99 +2.35
BT R 0.13 +0.34 0.04 £0.20' 0.17 £0.38 0.08 +0.28 0.17 £0.38%% 5.27 +1.35%%

X JRYTRD 0.33+0.48 0.17 +0.38 0.29 £0.46 0.33+0.48 0.54 +0.51 12.08 £3.16
RIT)E 0.21 +0.41 0.08 £0.28 0.25 +0.44 0.21 +0.41 0.42 +0.50 8.93 +1.74%

T S ARMAIFRTILE P <0.05,7 P <0.01; 5% BALIGYT R LE P <0.05,Y P <0.01(F5~7 ),

2.3 MABREIRITRE MR SR WABRHE
IRYTRTE) WBC, Hb, PLT il R 45 b5 LR TG 22 57t s WL A<

RS FMABREFRTAENKRIEREN (v x5,n=56)

HIRY7 e WBC,Hb,PLT B3Ry i B B b, L B
B TR IRLL (P <0.05,P <0.01), WS,

Table 5 Comparison of hemogram index before and after treatment between two groups(x +s,n =56)

28 51 I 8] WBC/ x 10° 4~/L PLT/ x 10° 4~/L Hb/g- L~
PURZS b g 2.44 £0.58 31.47 £9. 12 46.34 +10.78
BIT IR 3.62 +0.73%Y 57.43 £8.89%%) 96. 48 £10.94%%
X 1R bEgadi 2.48 +0. 64 30. 84 +8. 85 47.84 £14.32
BT R 2.99 0. 63" 46.02 +8.93% 82.33 +14. 652
2.4 PIHBHFIRIITHIG BHERLEMH  WEHEAH IR WS IR YT 5 A A & i 40 AL (41.68 +7.85) %

I7 )5 R AR R K L R BN T AT W] ke
(P<0.05), HW B AL T X B4 (P <0.05),

Wl Ik T X M4 A9 (53.45 £8.78)% (P <
0.05), W#&6,
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6 MEEERTHEEBEKTHIER(n=56)
Table 6 Comparison of myelogram before and after treatment between two groups(n =56)
‘ B R A (% )
21 5 i [ 3 38 1 41 i/ %
1| A%
W %< WBIT T 11(19.64) 27(48.21) 18(32.14) 66.56 £14.71
AT G 33(58.93) 14(25.00) 9(16.07) 41.68 +7.85%%
Xif iR JRIT ET 5(8.93) 34(60.71) 17(30.36) 64.78 £13. 67
WBIT G 12(21.43) 29(51.79) 15(26.79) 53.45 +8. 78"

2.5 PHAHBAEIRIT AT G bFGF LI X bFGFR 75k
JRIT R4 BB 3 9 bFGF &% bFGFR % ik 2% R L4
TR X, SIRITHT A, W4 B H R YT )5 bFGF
S bEGFR RE B 8 T (P <0.05) , WA H IR YT
JG i) bFGF J¢ bFGFR & ik B & & F X 240 (P <
0.05), WHE1,%7,

438
bp bFGF

484 bp bFGFR

462 bp [-actin

A B C D E F G
ACEH % BB (AYFHT) 5 COWE A (JAIT )G ) sD. WA AR YF
W) sEWERH (WBY7 ) s Fo X A (BT ) ;6. X RA (RITFE)
El1 CAA BEBHERMMIET /S bFGF,bFGFR mRNA &%
44
Fig.1 Comparison of bFGF and bFGFR mRNA expression levels of

bone marrow stromal cells in CAA patients

®7 WHBERITHIE bFGF & bFGFR Rk L% (x +5,n=56)
Table 7 Comparison of bFGF and bFGFR levels before and after

treatment between two groups(x £s,n =56)
7 5 fist ] bFGF/B-actin bFGFR/B-actin
ME IRITHET 1.42 +£0.23 0.59 £0.17
BIT I 2.58 0. 4524 1.87 £0.28*%
PR RITRET 1.44 £0.26 0.58 +0. 19
BTG 1.95 +0.33% 1.27 £0.21%
2.6 ARRN TERITER D A B FE R
B A R
3 itig

FIRT, ST R 285 i ki 25 RN 25 R S

Yy IF 2 7 S B CAA M m PR R,

CAA J BAL ) 42 o B 2% , Wi R 36 7 3 B2 K, HLYT 2%

o W PR T B 36 JT7 J5 kAT S e Ml iR o7 e ik i

LR 7 5 B A7 7R AT B 2 2 S5 RO, ™ E s e

M B Je o A SCN R BE B K, 4 CAA R
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AL, oL M A iy T CAA, B 7E 4 HAE
B

RN, CAA J& T 557 " Yk , 5 0RS , HS AR
A (= g o = A A 1= S N I £
SeF R I R AR LG L CAA
TEH B, FEAG AL Bk E A, 0, 5 Il BHL 45
MR HAR . P EEIAIT CAA LUK A, 98
BILAAR 7 98 K 973 BRSP4 v A8 2 i O 1 Zh BB TR
Pi4r CAA RFRHLE o ASCHERE D e S 3 &R
Fefili b 25 T AMEE AR 1 5 iR 9T CAA, B e T &
TR T o R i i D] ) R SR i L T 440
P18 L TR A T of o 3 I, B 96 3R A FH T 9B A%
B VBB A T R A 0 HE R RN, AR SRR LSS G
B 5 7 B BH A%, 8 1 B R . R ZE I O b B R
AREN EAE R A 2 R S SRR AR, 2
SEIL O T =TI - o e A = W S W B S SR )
T8 % M0 | 24 VA % L9 I 5 R R R A RS L f AR
JBE AN I 5 AR 24 LRI 5 B B P B 8 R T A g
e, B BA LB A B 10 R A
A MEBEAEAE R L 0T RS 4R T A K B
AR IR BT AR AR T 5 X 00 R AR R R E R
E TR BE A F 3 o 40 e 3 A DL K ar A . AR BESE
SEL R, W E AL X IR AL R R R
87.50% ,62.50% , 4575 WL & 20 i I7 R AR, HoW %
AT 5 WA S DT o3 B A, 2 — 20 U W b
A BB CAA B8 35 I R AE AR, £ i J 5K A2
ERIT AT LR, MG YT ) WBC,PLT, Hb B g 7t
1o, WS A 0 AR R R R A ] i, HOULER
HIBIT 5 AR T 1M 40 M Sy SR BT AR T IR Y,
PEo DA AR 1 75 42 0 R 3 0 D RE AR &, T Ah A
Mm%,

bFGF AN HE I8 42 By & 5] 78 Jot -1~ 40 Jfd 3% 56 0 73
e, SURT DA S AR AT A o S R S 2 A
(bFGFR) 454, F 0 B2 40 B 35 58 R84 7 , 7E R i &
RIS TR R E AR T, R — i R AR
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T o AR BT 8 38 & B2 bFGF & 5 4 # s 1fn 7 N T T P 2 0 40 [ 1) op [ o S 2 R,

ZHEL A0 A 8, T LAt S 3 I 200 i Y g GE A0 2y
A, I AT 00 e S AT 5 | B L 2R B A T
SIRJT TR, WA B F IR YT ) bFGE [ bFGFR 3%
BRI, WA 4R YT 5 i) bFGF & bFGFR 3£
KB IR T, bFGF Rk K 5 Z Mk i 42 £k K B
i SO A0 U Rk A2 A T — B, 0 W B A JO L A 14
AL INRE S CAA B9 %R R I R T %U0AH G,
CAA R I, B BE AL BT B 05, e 15 = )i,
O ) A4 B KA

Li L RTd  AMEE A ML TR T CAA BRE RO L
b MR A RER BB 2 e X B A,
L3 5 40 M [N 7 bFGF, bFGFR mRNA 31k K F-.
RAR SO S0 B 6 20, HARAE R AL R -+ 23 5 0l , 75
B — TR
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