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ABSTRACT : AIM To investigate the effect of Shengxuening Tablets ( sodium iron chlorophyllin, chlorophyll de-
rivatives) on mice with cyclophosphamide-induced anemia and its mechanism of action. METHODS  In witro,
the bone marrow mononeuclear cells (BMC) were isolated from the normal mice and myelosuppressive mice that
have received intraperitoneal injection of cyclophosphamide. BMC obtained were treated with the different dose of
Shengxuening Tablets for eleven days. The proliferation of BMC was measured by ATP bioluminescence assay. In
vivo, anemia was established by intraperitoneal injection cyclophosphamide, the anemia mice was treated with the
low-, middle-, and high- dose of Shengxuening Tablets for thirteen days. On the 7", 10" and 13" day, the periph-
eral blood was collected from fundus venous plexus to count WBC, RBC, HGB and HCT. On the 10" day, the
bone marrows were collected to measure the mRNA expressions of I3, S¢f and Gm-csf by qPCR analysis. RE-
SULTS In vitro, Shengxuening Tablets could significantly improve the proliferation of the normal mice BMC and
that of myelosuppressive mice induced by cyclophosphamide (P <0.05). In vivo, the WBC, RBC, HGB and HCT
in middle-, and high-dose of Shengxuening Tablets groups and the mRNA expressions of 113, Sc¢f in low-, middle-,

and high- dose of Shengxuening Tablets groups were significantly increased, compared with those of the model group
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(P<0.05). CONCLUSION Shengxuening Tablets can alleviate cyclophosphamide-induced myelosuppressive

anemia in mice. Its therapeutic mechanism is possibly related to the improvement of the mRNA expressions of I3

and Scf.

KEY WORDS:; Shengxuening Tablets; myelosuppressive; cyclophosphamide; anemia; mRNA expression; IL-

3; SCF

A LT R R LAER I SRR N R S R AT AR O T
BEGTER Iy, TR T SRR AE ST A 1 T2 v 20
2y PhlmPRARIE , A iR H 20 A\ fle 2L 2 o A 1R
(thEPO) &7 IR AH S 7T ML R] 3R AT R4 936 7 4%
S AT 2B S R A I LA (R T
N RIPETT LR B M S i) B
IR R LB B R S 1 1l )
RERZMA ARG o TR A7 5 30 1 00 2 P A
BRAERMBPELNZE, AT RERREE) 2
BEH, AR ASBIE S o A B A 1 T A JR A 5%
PMERATF I, RIS T 25 W PRt e e S B
AR VE S MURERY , WLEEAE I T R X B B 5%
MERGEIFVERT, IS ML ARMARSC A R T A
3 (13)  THMNT (Sof) o B ie-Fmk
AR R T (Gm-csf) mRNA FRkKF-14
FUTH L], B AT R S BT 2 4 it

SRR ST e
1 #F#
1.1 #4 KM /NE, SPF %%, {Afi#= (18 ~

22 g), 6~8 [, MEMERF, i BUHRIA AR L 5 5l
YA R mL R B, AR5V ATIE S SCXK (1)
201324,

L2 B AT R HRONZ (Bt
TR Kot sk R ATAEY), RIS 25 A R TTHEL
A), fit5 20150305 ) ; ZH A fE 40 R-B 1 5 W
(thEPO, | ¥ % [G i) 25 A7 BR 2w o0 %, it 5
HO791/01) ; BAWEMERE (VL75RH BE A BRA A,
L5 15071125)

1.3 BELXA ZIRERRL (3£ Molecular
Devices 7y %], %5 SpectraMax M3); 3¢ E &
PCR Y (£ E MJ Research /A&, %5 CFD-3220
Option 2) 5 Il 40 8 53 A A% (38 356 e 5t A= W1 B R A7
FRAF], 245 BC-2900 ) ; 1t 40 g 73 Hr A0 Hi B¢
(% B AE B ARA R ], Hit5 2015073004 ) 5
L2 A3 A A 150 (8 B vt A B R A BR
A], 5 2015063008) ; Ficoll Paque Premium EA4%
HfE 4> B W (35 B GE healthcare 2 7], it 5
10055781 ) ; RPMI 1640 #5375 (£ [E Gibco A ],

1206

L5 8115384) ; CellTiter-GloTM X7 & (3£ [H Pro-
mega A, #Ht5 0000153673 ) ; %4 5% K qPCR it
MEE TR XS EWHARARAF; 13,
Scf. Gm-csf. Gapdh 5|¥¥ 7%, T Invitrogen
(FEHE) JEHEFERL 155N 1A .

2 Fik

2.1 AT R sTEE SRR A AL R0 HE 00 %
 BEICETES, BUKM RN 10 H, e
5, WESIHEARSE, o3 B WU, B AR —
Ui, J3—dli A 1 mL JEGFEREESk, IO 1640 1
FREMEERE 2B R A, HUREN BRI R
B, FRALAARUIBE G I, R 20 M B e 25
£ 4 mL, BRI ERENA 3 mL BN 55
W, 400 x g 2.0 30 min, WAL HIH AL H A2
BEA AN (BMC) 4L, JCIE 1640 557 5k
B3 W, RIGIMA 1640 35353 (A %WHL. 10%
FBS, 10% i) HA&, BEPF3/NE BMC B,
TEOFH 4 x 10° /9L T 96 FLER T, KisRiR RN
180 wL; fdif] DMSO % fif A= i 3° F 5B 25 (il
DIRGZA RTHEA AL & 1 o/L, iR
FH 1640 35 55 H A B, B AL AR 1T R 24
20 pL, LB R E 100 ng/mL, 3 £ % 205 B
2 1.23 pg/mL; XA 20 pL B3R, B4
W3 AT IRAL, WSS S d, R ATP 4
W1 % 960 2 /N B BMC #9551, # CellTiter-
GloT™ i G UL #AE, (1 M3 ZI)ie s
IR A5 5, R AT &G (RLU) 3%
/N, dE 5k RLU R Ap 31550 40 34 5 %, B4 5E % =
2.2 AT R ATERBRBER SR M A7) ) R BMC 3%
egFrn H20 HOKM /NER, MERES R, ME T
41100 mg/kg FRWEBERE, Lk 3 47, NERHEBEN
AEFRZ s 6 HU/N BRI I 1 O SRR B AR B R OK
MXFREAL, TS RMHMEANSE, 4% “2.17 Ty
B 51 A/ N BMC, #% 4 x 10° /L3R T
96 fLAkHr, EFARZR N 180 wl, FRBEME R AL 21 2
/N BMC fITA 20 pL A= 052 B J5oRk 2 (4% “2.17
WOFEERCH) , AR 2017 I 45 5 R )
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IR B e JE Ty 60 pe/mL, 2 fF & L5 OB =
3.75 pg/mL; JIA 20wl 3% 5% Bk by P06 19 e Ak
FRZH ; XTHRZH/NEL BMC, fin A 20 wL 3532 35 K
XTHEZH, A E 3 AP ATX AL, E AL SR
11d, i ATP A9 &M ES 3. 5. 7. 9.
11 K () BMC 1458

2.3 AT N AT ERER BRSO R AT )M A K
#3% vR)

2.3.1 5% NEENHREIES dE, I
84 I SPF 2% KM /NER, MEMESS Y, o5 Bl AL
A6 . XTREA, #ERIZH, thEPO 4, AT H
500, 353, 250 mg/kg FIHEAL, 3 5IA S TG K4
HERONER 2, 1.4, 1 4%, HH 14 5 (GHm
M2 R, T4H2Z)510 d IEEHE) . thEPO 2 Fi
B2 F 4T thEPO 1 000 TU/kg, 452 d 45251 %k, I
REGREBHL IR, HEELHZ513 d,

2.3.2 MERISIEEAMEGIN AZEE 0. 2 K, BRXTR
ZH AN /N BRI I 1 5 BRI e 100 me/kg, 2524
%6, 9. 12 K, MRS AR 50 mg/kg, 45
25N 10 mL/kg; 28 LA S SR AR AR JLER K
SRR T, 10, 13 K, /NRER S # Ik A B
10120 L, P I 248 B 53 B A SRS D0 5 24 /)N BRU 7R J i
Fan e (WBC), L4008 (RBC), L4 & A
(HGB) . 24/ (HCT) 54845, 5 13 R4
251 h J5, WM sE/NE, BCA BB, B
1640 LoV BB 2 IR E & 1, BIRGSRREK
17, WA AR ER, €52 1 nL, i/
Il 40 MR T4

2.3.3  qPCR & B #E40 ML 113, Scf. Gm-csf
mRNA [R5 AZ5)E%55 10 K, MR “2.3.27 I
T A BN, Trizol 15 ALPEICE RNA, il
FH TransScript 385 5570 G085 RNA 3057 5 AL cD-
NA, DL Gapdh NZ, 4T qPCR kil 113 514
Em 8% % 5'-GCTCCCAGAACCTGAACT-3", 7 [f]
2191k 5'-TCATTCGCAGATGTAGGC-3", F=¥) A By
180 bp, Scf 51%y: EM 5 ¥k 5 -CGGGAATCCT-
GTGACTGA-3', [ B|%H 5'-CTCGGGACCTAAT-
GTTGA-3", 74 Jv Bt 430 bp, Gm-csf 514): 1EIn]
21#1 /7 5'-TCCTGGGCATTGTGGTCT-3", % [a] 5|
% 5'-CCTGGGCTTCCTCATTTT-3', 7= % K Bt
415 bp, LW & AF¥ R 55 C, 30 min (3%
5£); 95°C, 10 min, 95 C, 15 s, 60 C, 1 min
(P3), 40 NMEH, 72 C, 5 min FJFIEM, L
2RISR, o X I AT RS

FHXHE, XTHRZHIZ R 1,
2.4 H¥EHF B x+xs R, R SPSS
19. 0 fj one way ANOVA #7451+ 00#r, LA P <
0.05 MA G FE L,

3 #§
3.1 AdTF R EF DR BMCIEHAGHm  H5XF
MYl AH B, Ao R ikl 25 33.3 ., 11.1, 3.7,

1.23 pg/mL %t/ B BMC ({385 %43 31 4 32. 01%
41.48% . 26.50% . 21.85% , HAXF K 27 (H B
TR (P <0.05, P<0.01), FWAMT
Fr IR HA A TR /N B BMC 45 R T
AT R BEREZS 100 we/mL 415 1F # /) Bl BMC 3
PO IERIVERT, $s AR i T T v R vy T 5 Ak
— 2 A RIVE ] . SRR 1,

F1 EMTHAMERNR BMCHEBBHEME (X5, n=3)

Tab.1 Effects of Shengxuening Tablets on the prolifera-

tion of BMC in normal mice (x £s, n=3)

s iyl 4 W/
ZH 5 LRI RLU HA
(pg-mL™") %
X HEZH — 71 544.00 =2 178. 60 0
AT R ERZE 100.00 55 544.00 +7 219. 94 -22.36

AT R AR 33.30
AT R EREZ 1110
LT ERZE 3,70
AT R RS 1,23
. SRR, * P <0.05, "P <0.01
3.2 AT R IR B ECR R AR R 0 R BMC #)
#re SXTHRAAHLE, B3 R, B
2 BMC AHXS &G S (E B A, B F ml e
LRI H W /b . 5 PRI e A B2 AH L
7.9, 11 R, AT R R K25 60, 30,
15 g/ mLEE b 3 T = B Wl 0k i 385 455 /5 /) B B i 4
MAERT & GEAE (P <0.05, P<0.01), ##&/R4E
M7 Fr J5RH2 60, 30, 15 wg/mlL GEAE HE BB IE I
W/ EUEREAN MG A, S5RE 1 BB
WMELLER R, BEE TGRS A, PR A b 3
4H BMC e A2, 7. 11 X, AT
FEEZY 60 wg/mL 2, QA HA B Z, HE
HARRAEICEZAR AN, SR E 2,
3.3 AT R O IRAE B BCR B A0 A M R o R
#3% vR)
3,301 Azl R kb BE A R 2 /S BRSNS E i
Mgz S5XFRAM, S25E5 10, 13 X,
LAY 41 /N L WBC, RBC, HGB, HCT g 2% B {IK
(P<0.01), $E/RFMBIAI G K )5 45255 10
1207

94 445.33 +5 869.39 ™ 32.01
101 225.33 £16 640.03 * 41.48
90 504.00 +6 699.23 ™ 26.50
87 182.67 =1 634.28 " 21.85
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5 & AL 5P BRI E60 pg/mL
#1120 000F - A il JERHE30 pg/mL
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j§ 90 000F e 2 15 BRI 2575 g/l
5 cao00k - 2 L7 A B 243,75 pg/mL
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Fig.1 Effects of Shengxuening Tablets on the prolifer-

A BB AL B3 d
1

ation of BMC in myelosuppressive mice induced

by cyclophosphamide

K, SRR, AT A 353, 250 mg/kg 41
/N WBC B H TR (P <0.05), 43255 10,
13K, SERAMIL, AT A 500, 353 mg/kg
/N B HGB, RBC, HCT ¥t H B EJH& (P <
0.05, P<0.01), thEPO #i/Ni RBC, HGB, HCT
HHRETE (P <0.01), R4 IMLT X3k
T e 50 A A M 2 1t/ BUA R A il G AT ) e
YERT, SRR 2.

3.3.2 AR R EBEAD ST 1/ B BMC 952
Wi ZRENIRER 13 K, SXFIRAIA L, BRI /N
BMC % H W& F#% (P <0.05); SN L,
A 1T R 250 mg/kg 2 BMC £ H B FThi (P <
0.05), ‘EIf15° 500, 353 mg/kg 2 BMC %% H %
Wrhm R, 4RI 3,

x2

CH BB AL BT d

E B RRALBEZH 11 d

HISZNE (200 x )

by cyclophosphamide (200 x )

&I T R X IRBEBRR B E M SR M/ANRMEAME R (Y £s, n=12)

B.A 7 A R R 60 pg/mL4H3 d

DA 17 i JERLZj60 pg/mL4H7 d

F A1 JE R 2560 ng/mL4L11 d

2 AT A SREBEREEE MR BMC 15

Fig. 2 Effects of Shengxuening Tablets on the prolifer-

ation of BMC in myelosuppressive mice induced

Tab.2 Effects of Shengxuening Tablets on peripheral blood cell counts in myelosuppressive anemic mice induced by cyclo-

phosphamide (x +s, n=12)

3 Fili g WBC/( x10°-L1) HGB/(g-L™")

(mg-kg™!) 74d 10 d 13 d 7d 10 d 13 d
=k — 6.27 +1.82*  7.91 £1.99*  7.671.92" 134.20 £6.41* 139.29 +8.71*  136.75 £9.55**
RV — 3.67 +1.22 3.81+1.33 2.59 +0. 81 126.93 +9.11  117.25 +4.09 120. 27 +6. 33
thEPO 21 1000 IU/kg  3.63 +0.81 4.19+1.72 3.08 +0. 86 133.91+3.7  137.83 +5.67 134.58 £9.32**
AT A 500 3.59 +1.72 5.05 +1.56 3.42£1.04  129.21+7.56 133.42 +£8.67*  128.36 +6.53 *
AT A 353 3.52+1.37 5.69 £1.96 3.65+0.59* 123.50+4.89 126.55 £5.43*  125.56 +5.92
TR 250 3.14 +£1.33 4.75 2. 14 4.03+0.80% 123.14+4.85 121.43+11.69  122.70 +4.69

a5 i/ RBC/( x102-171) HCT/%

(mg-kg™!) 7d 10 d 13 d 7d 10 d 13d
Z=HA — 8.77 £0.46™  8.93 £0.47*  8.8220.49* 44.57 £2.43* 45.46 £2.65*  44.74 £2.98**
T2 — 8.14 +0. 46 7.61 £0.23 7.66 £0.25 40.76 +2.82  37.671.94 38.03 +1.98
thEPO 21 1000 TU/kg  8.63+0.58*  8.50+0.54™  8.51 £0.50™ 44.96+1.23* 42.85+3.38™ 46.21 +3.13™
AT A 500 8.35 +0. 56 8.27+0.53*  8.27+0.46" 42.06+2.24  42.35+2.53™ 41.47+1.67*
AT A 353 8.04 £0.29 8.06+0.40*  8.19+0.37* 40.21+1.45  40.48 +1.54™ 39.95+1.72
AT A 250 8.05 +0. 38 7.85 +0. 83 7.70 +0. 57 39.96 £1.92  38.85+3.89 39.21 £1.45

. S E, * P <0.05, 7P <0.01
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®3 £MTHWIREEBRREEEMFER D/ R BMC %
BRI (Xxs, n=12)

Tab.3 Effects of Shengxuening Tablets on BMC count in

myelosuppressive anemic mice induced by cyclo-

phosphamide (x +s, n=12)

20 51 FIg/ (mg-kg™") BMC/( x10%-mL~")
papitctsh - 1.97 +0.35*
AL - 1.35£0.32
thEPO 241 1 000 TU/kg 1.34 +0. 40
Az LT 2R 500 1.51 +£0.28
A LT A 353 1.51 £0.20
AT 250 1.72£0.41*

TE: SRR, © P <0.05

3.3.3 AT Ao /N B BE T 13, Sef . Gm-
csf mRNA KR Ms2 M 55X IRATAH L, AEARLZ /N
B 713 mRNA 23k 2 FEL (P <0.01); SR
FEE, 252510 d, A1 T F 500, 353, 250 mg/kg
Mgt /MR Sef . 113 mRNA ik /KFE (P <0.05,
P<0.01), HeA T H 500, 353, 250 mg/kg 4H
113 mRNA [ RIK KRR 5. 8, 7 £5, Sof
mRNA fYFAKFEL BRI 2, 6, 3 f5, Gm-csf
mRNA [ KKFA BRI 1.2, 1.8, 1.2 £,
SERILIE 3,
4 iFig

A A6 6 M %7 I ( cancer related anemia,
CRA) 20 i % UL 1) P Bl G =2 —, & H
RFEEAEME R EEER (ki . B
ZRA0) EMERITRE (fkyr e
Shia Ty ™, by 258 £ B 5 B B 1
DIfen AR M, SCHkHLIE, 2009 4 X} 435 {4 Jif 3
BE ML LIS TE 4 JABG, Fhim & A L il ik 2]
66.0% '*'; 2012 4Er1[E CRA JE&SHE R, 7972
il e £ R A M & A2 2R 60. 83% T BEE fLI7 E
WER, 0 & AR i — 2Tt B Bz,
AT 2595 S5 B BB I )2 5 & g A DG P B af )
BHE,

TR, EERCCERIM AR KA
W LG VE 1 BIF T e Bk R Y
FHEW S ML R AL, GELLNA IR g1
TAE W KN B b B B AN B W, R AR k1
FIN SR SRS 2 A A I S 5 R 7 ¥
TYRIF AR R R ", eAh, WFSE R I
REATA Y re st im0 BB RE RS T 40H . tHA A
RN OWIAE LT LR 2 A A RORE, IR
PRI ER, 8k, B8, BRI EE gkt

Gm-csf mRNA
DB Sy S

' X4 BRILH rhEPOH 500 353 250
AT R /(mg-kg?)

3ir *

113 mRNA
AR RIEE
1

0
R BAIH rhEPOZA 500 353 250
A 15 F/(mg-kg™)

10

Scf mRNA
X RIE R

*HHELE BRI hEPOH 500 353 250
AT F/(mgkg!)

. SIS, " P <0.05, P <0.01
B3 £mMTRXNAEEBRBALNREEART Gn-
esf. 113, Scf mRNA 7k F 5 250
Fig. 3 Effects of Shengxuening Tablets on the mRNA ex-
pressions of Gm-csf, 113, Scf in anemic mice in-

duced by cyclophosphamide

SRR SR RATAEY) . BTSN, EIT
BRAMRAVERISN, W HA R HEIE % /N BB RS LT R A4
MOXEFE A VE R, DRI A 13 At T e A T 75
A7 £ B 1 1L T B8 T A kR A DG 22 0l o
AHIFFEAE KR AL 172 % 15 5 /) B BMC AR T 4 2L il
e, BE— 2D EE G RSN R P R B R e SR R A
TR, EE XA T 2454 5 S0E BE 0 i 1 22 il
RAITVERT, 25 R WAL T A Be PR E 45 BEID il /N
U BE A R A M sE, e AhJE I WBC, RBC
HGB ., HCT fyfEH, WA 7 i HoA e o i
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LB /) B I DD BE A A

SCF, IL-3, GM-CSF J& T Z i & 4 KN 1,
SCF BEfe it 2 BE T4 n) = R BERE T 240 M Fitk 21
AMsrk, 1L-3. GM-CSF fEfe ot = R BEAE 1 40

i) 5 [ R0 A % e 1) AL M 194 0 — 2 1 B o
% S EL I AR DA T N T 1 AN

ST ARBIFSE R T A A I T R R A I A i
m“%%¢Lm?%%iE PET A AF T M)A
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T PCR XS P94 ot M 50 B A 400 o) P 5% 1t /) Bl 4
Aiprh 13, Sof . Gm-csf mRNA Zeak/KF- b 47 1

SE, SCEAIRERW], AT R BEAE kN B HE AN
H Sef . 113 mRNA B3k, s 4 1T Fr ml Resd i

Lﬁﬁ?ﬂ%ﬁﬁﬂMMﬁ¢ﬁ%%¢mm¥%%

I) = ZRREAE A o0, 2 23 Ak A B £1 4
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ST B A VR AE R, AR HIAILH AT e id it 42
FHMMu A A Sef. 113 mRNA {363k, e
T ANAEIE S . oAk, DTG i B e 5 RS 1Y
EREIIE, B EANER A, SRS R
FOMAEH . ek, A5 HAE mRNA 7KF- F3E 7
T, JE gk e R K S T e
2T B P i T A . LRI, KR
AR XS A Ak, BRAWFZE AR T R 1 s i
UIBery 3L

SE 3k
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