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KEF kom0 i’ SRR mant AR S

HE BR @dERAMEEN S AEAvRAamt R b ERS KETakE A TER
(325 5 2h R = 25) 3R A4 2w i 45 3% R i B F (granulocyte colony-stimulating factor, G-CSF) i T i 4t
BRALTF AR G R, YR TR, FiE K156 R AMM R oA B AT IRA( B A M) AR
(74 B #1) .G-CSF A ( ##& C ) ,44 24 X, % G-CSF ¥ s+ G I &40 ( &4k D 28) .G-CSF An 2 81
NEERE 2B ( AR E 41) \G-CSF Anf| 5T & K 4L ( W4k F 20) \G-CSF An K& 7T & B 4 Ao 2k 850 BEpie )5 2 (15
# G #1) \G-CSF M &+ g iz & A 5T & K 40 (##k H 28) \G-CSF Anf) T B K Am 2h 85/ 50 )5 40 () AR |
40) % G-CSF 4| 7T B R K J It @ I e i BR /N B fe R 4B (AR J 40) , B8 12 R, R A SRR (Cy-
clophosphamide, CTX) M A= i 44 % H] & SALIT A8 % & 40 L, V9 AR A vA G-CSF 484F A Mk af B 3
KRG i Bl i AT B R 3 AR R E2h £ 434S G-CSF.mAr R 3 A7t 9 ikse G-
CSF &3 A R, Ga3t 0 Rt % 5 5K 4 oot Bl o A7 AL 2 & 4 B (WBC) 3+ 40 & 4% 4o # (RBC)
AR (PLT) Zdn e @ (Hb) K -F, 30D SOoF L E R B4R E  H R B8, R LS4 R
T RIE  EF ARG FEL(P>0.05), 5 B ki, 4 %28 WBC ¥ 295 (P<0.01),J 419t am
fo % PLT #920R %42, R aF 742 % Hb Z RBC 4% (P <0.05, P<0.01) .5 B #1b4 ,E.F.G.l.J 41 RBC
#A R & (P <0.01);C.E.F.H.I.J 2 Hb ¥ 2AFH(P<0.01).5 B 475 D 4irbis, &4 ho Bl i |
AT B R a4 R 3 T4 G-CSF st & 1 de 6 R 4% /) (P <0.05, P <0.01);C.D % G 417 ¥ 4% 4L A
RIS H(P <0.01) ;H 48T 9] 242 A A a9 MREA64(P <0.05) . &ig %R awm
FELIRE, V7 S 3R A . 2 LI, V8 R AE 7 2 A 2R 3 AP R T @ e i 2 B4 G-CSF, 4| G-CSF. Kkt @ ik &
xt CTX 31 A2 Sz 374 7T # B A — 52 49 97 2L,
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ABSTRACT Objective To evaluate efficacies of three commonly used oral drugs including Ber-
bamine Hydrochloride Tablet (B), Qijiao Shengbai Capsule (Q), and Leucogen Tablet (L) (by single
drug, two drugs or three drugs) combined with granulocyte colony-stimulating factor ( G-CSF) for treat-
ment of chemotherapy related leukocytopenia in mice. Methods  Totally 156 Kunming male mice were di-
vided into the normal control group (A, n =24), the model group (B, n =24), the G-CSF group (C,
n=24), the G-CSF+Q group (D,n=12), G-CSF+ B (E,n=12), the G-CSF +L group (F, n=12), the
G-CSF+Q +B group (G, n=12), the G-CSF +Q +L group (H, n=12), the G-CSF +L +B group (I,
n=12), and the G-CSF+L +Q +B (J, n =12). Mouse models of chemotherapy related leukocytopenia
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were established by intraperitoneal injection of cyclophosphamide (CTX).A G-CSF group was set up as a
positive control. Mice were treated by a single oral drug, a single oral drug combined with G-CSF, and two
or three drugs combined with G-CSF respectively, and the death rate calculated. Hemocytes [ such as
white blood cells (WBC) and its classification, red blood cells (RBC), platelet ( PLT), hemoglobin
(Hb) ] were calculated by hematology analyzer. Mice were anatomized and important organs weighed. Or-
gan indices were calculated. Results There was no statistical difference in the mortality rate among all
groups (P >0.05). Compared with Group B, WBC was elevated in all other groups (P <0.01). WBC and
PLT were elevated most in Group J, Hb and RBC were also increased at the same time (P <0.05, P <
0.01). Compared with Group B, RBC increased in Group E, F, G, |, and J (P <0.01); Hb obviously in-
creased in Group C, E, F, H, I, and J (P <0.01). Compared with Group B and D, the promotion of ery-
throid hematopoiesis by G-CSF could be elevated in any group contained drug B and L (P <0.05, P <
0.01). The spleen index of model mice could be significantly improved in Group C, D, and G (P <0.01).
The thymus index of model mice could be significantly improved in Group H (P <0.05). Conclusions
The best scheme to treat mice with chemotherapy related leukopenia or decreased three blood series
was to administrate three commonly oral drugs combined with G-CSF. Authors speculated that G-CSF and
Q might have a certain effect on CTX induced immune inhibition.

KEYWORDS Berbamine Hydrochloride Tablet; Qijiao Shengbai Capsule;Leucogen Tablet; granulo-

cyte colony-stimulating factor; chemotherapy related leukocytopenia
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DN il 0875 RA - B S 5 3 M e 1 5 R RS oo 7 e
B 208 o 5L A e ™ B RT BB S M A i, i
XF 1 40 gD i s D T NG oy, H AT, £
XL ~ IV 8 19 40 i 20k — 5326 PR 290 J 2 v S 9 TR
¥ ( granulocyte colony-stimulating factor, G-
CSF)iadr, i I~ I w0 sk HT Al I+ 3 25 9036
J7H 0 IR B ROR T T IR 25 B 2 2 T 1 A0
M1 5 G-CSF Bz R UEST , 1670y 7 5 AH 5 F1 40 g vk
E . BRI R R BRI B 25 R R £ (B B
T 18 G HCS 728G B R A, I R DL B 24 22 24 Tk
& G-CSF 187 b7 A & 1 A M e A FFE , ST I
IR FE T HAAAE—E W 2K AT iE i i 4 17
HH S 200 M D /DS BRI TR, X BT S R R /)
Bef b RIRTE 3 Fh O IRFE 2 2 A
G-CSF.#iffak 3 ff 7l 1 25 1k 5 G-CSF J B 4%
BT ACSTAH G 1 40 MU A7 RO AT EU B, AR
I R A ISRt — 2 S IR S

57T %

1 ¥ 7 ARk SPF g B W & MEME/N B 156
H, P2 520 R Az B2 B Se e sh v 4R AL V8 Tk
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/NERAE SPF SE 5 = a5, 3 il B oK, IR 21 ~
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= 2 B S B 2l ) o AR

2 Zi G RANES  FhER /NG (28 mglkr,
P 4 LRI A PR A /L AR 45 :101201) 5 )T
FICHE(0. 5 g/, BtPHTFE B HE20 AT FRA R, AL 774t
20100648 ) ; FIA]E (20 mg/F, L7575 DURZGA FR
ONELAEFEIES 111118) s FAH R AN AR i S
[ f&7FR rhG-CSF, Bl 44 i [, 5 &2 BRA R, HUA
6.0 x 10°1U (100 pg): 0.6 mL 1; ¥F 8 Bk i (CTX,
0.2 ghiffi, th VG % 78 25 b A R 2 Al 4 = it 5
20100906 ) . MB-1830 41141 g 43 #7145 ( Hf [ B 7R
IR A D BT R (R B A A BR A
Al

3 AR AHSC LA e D AR R 5 SRS
Wk 4,5 ] ik, ISR 3 K, /NRE E NS CTX
100 mg/kg, & H 1 K, LS 3 K, I T4 CTX
B RTES CTX 5% 2 ~5 K, i AT R4 # )5
1 mLJC R A, 28/ B L il BBAk B afn 50 ~
100 pL, F &8 it £0h Bl WBC gk, # /b B
WBC 2 I K, o feo 7 —NRARAKCE, H 5 1 T
LbA, 25 A G2 5 S0, WA A /N BRASE AR ST ) o

4 sy s Zy K156 HUINER IR H X
H(A ) FBAIY(B 4) .G-CSF 41(C 41), 554 24
HyHAY D-J 414390 G-CSF fn i i 241 (D
41) .G-CSF Jin#hie/NgER 21 (E 41) .G-CSF Jinflaf
FHUA(F 41) .G-CSFnEER T (eS8 b i /N i Fr
H(G4H) .G-CSFMmE T H AT E K (H 4) .



- 862 - PE RS S

ZRi5 2015 4F 7 A% 35 £455 7 W] CJITWM, July 2015, Vol. 35, No.7

G-CSF Il & R7hn#h g /NeERg 28 (1 1) B G-CSF
PRI R I EE R T 1 B b e/ INBE R 41 (J A1) 6
D-J H4112 K, B Hisifii 5 CTX 100 mg/kg;
C 4 A¥7 i 254 J G-CSF (10 ug/kg); D 40K
G-CSF(10 pg/kg) MIESHT I HE (2.0 g/kg) sE 44
G-CSF(10 pg/kg) MR/ NEERE J (56 mglkg ) ;F 414
G-CSF(10 pg/kg) MAIATH R (10 mg/kg) ;G 4 G-
CSF (10 pg/kg) MERTHFIEE(2.0 g/kg) MIERER /N
BEf B (56 mg/kg) s H 414 G-CSF (10 pg/kg) il
T E (2.0 g/kg) MAIATA F (10 mg/kg) ;1
274 G-CSF(10 ng/kg) HAal# K (10 mg/kg) M
LRI/ NEEE (56 mglkg) ;J 41k G-CSF(10 pg/kg)
JAAI A (10 mgkg) MEKTHE K% (2.0 gkg)
INERIR/INEEE J (56 mglkg) o 2450 F AR 4 € 2 B
W7 k) ' AN R I S 1] 25 o e
T /NS AR 2 T I RO IG R AL 9 £
ST E IR R 2R i, Fe LB 425 3 K, R A
UCA PSR A K IR 5. T30 4 Kk B-J 41
257 CTX 100 mg/(kg - d) fE st , %423 K. CTX
W53 RIG&HMkE 525, 5K 1K, C-J AT G-
CSF 10 ug/kg & FiESH,D .G H . J H TP ER T
#2.0gkg #H,E.G.I.J Al TEEm/NEER - 56
mg/kg #EH ,F.H.J L TFAH KF10 mg/kgiEH A,
B A TAMEKES, U LAY RAL 1 IR, &
B 7 REESMH 3 K.

5 FEARGIN MR 9 K (H) CTX H4HEH 6
K) PR, B H N R B AT HE 5§ Bk AR i, A
MB -1830 4 Ifil 41 i 73 A1 {3l E WBC 432 L 414 i
(RBC) #%k . ifiL /M (PLT) % i 218 (¥ FE (Hb) .
TARLER 12 RALFE/IN B, A ) 3 2 R 450 B A
B MR B R SR S RERT R AR IR TR, AR
P AL SEET AR T TR IR SRR 2. MRS 5 = ME#s &

(mg)/HkHE (g) x10,

6 SiitzEdrk R SPSS 19.0 MEATHIESE
HAHT, R YORER I X £ 267, 20 18] Fe AR 8
AR, I LA T LSD-t K, FET- 3 8%
H Fisher #iVI#E %%, P <0.05 AR A5t

# R

1 FAPBSERILE(R1) A ARSI
HIRIETZ;B.C.D 4lrf et i T CTX &) 2L
FIANME RS IS8T E JH 418 B S 80T, 441
INBIET R LR, 22 Gt 7 i (P >0.05) . i
BR% >90% o

R SU/NBIET R L

il n FETHH (R FET-HR (%)
A 24 2 8.33
B 24 4 16.67
C 24 5 20.83
D 12 2 16.67
E 12 3 25.00
F 12 3 25.00
G 12 0 0.00
H 12 4 33.00
| 12 0 0.00
J 12 0 0.00

2 HUUNRUME AR ER R (FR2) HA
Ik #, B 41 WBC. RBC, Hb, PLT Hi & [% fik
(P<0.01);5B 4 %, C-J 41 WBC ¥ & 7} &
(P <0.01);C.D.G 4Ltk 4HMI (LY ) & 43 EL 3 HA &5 T R
(P<0.01),F\H.I LY H4rHLIA ST (P <0.05) ;
C.D.G APk difis (NE) [ 43l 2 I, F 4H
NE A3k R (P <0.05) ;E.F.G.1.J 41 RBC #/Hj]
BIHE (P <0.01);C.E.F.H.1.J 4 Hb 8] B 7+
(P <0.01);J 41 PLT {5 (P <0.01)

2 HA/PRILFEHAFELLE (xxs)

£ WBC(10°1L) LY(%) NE(%) RBC(10"21L) Hb(glL) PLT(10°L)

A 22 5.73+1.89 71.36 +8.60 25.22 +8.35 8.27 £0.69 129.79 +31.39 495.55 £99.20

B 20 2.60+1.53" 71.60 +9.30 24.62 +8.57 7.55+0.35" 109.39 +19.10 * 413.40 +117.17"*

C 19 6.10 +2.64%%  59.24 £13.1944 34.69 +11.982% 7.88 £0.69 138.81 +18.1424 402.74 £119.86

D 10 7.17 £3.43%2  47.84+9.14%54 43,04 +8.77244 7.25+0.864 96.61£14.0444 337.90 +62.44

E 9 7.00£1.66%%  80.20£7.2744°C  17.49+6.5044° 8.30£0.63242°  144.94 £11.2824400° 430.33 +68.87°®

F 9 7.11£1.24%%  81.37 £8.4324400 16.02+7.382440  8.39+0.58224° 146.17 +14.6922°° 433.11 £89.91°¢

G 12 5.97 +1.8924® 45,16 +21.83°°44 46.92 +15.342244 8. 26+0.7322C  107.79 £+14.9444 349.29 £85.37°¢

H 8 7.41+2.50%%  81.18+7.7524400 16.56 +6.9644° 7.90 £0.48° 140.69 £9.92 24400 438.88 +137.03°°°¢
I 12 6.97 +1.4144 80.23 £11.5244400 17,58 +10.3944° 8.21£0.5944C 140.53 +16.37 44©0 432.83 +137.67°0°®
J 12 7.66+1.214%4  76.91£8.544400  21.12+7.99440 8.31+0.54240  150.43+10.87°~4400 504,57 +101.79/ /440

e A 4l P <0.01; 5 B4l 4, 2P <0.05,2P <0.01; 5 C 4l h#:,4P <0.05,44P <0.01; 5 D 4l k4%, °P<0.05,°°P <

0.01;5 J 411t#,®P <0.05,®®P<0.01
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5 CAt#,J A WBC T (P <0.05);
E.FHILJAILY A4t BT % (P <0.01),D,
GAHW B (P <0.05, P<0.01);D.G 4 NE
Y BT, M ECFOHLI A8 8T
(P<0.01);D 41 RBC &g F[% (P <0.05),F 41
RBC i 7} (P <0.05);D.G 4 Hb Bl F [%
(P<0.01),J 41 Hb .\PLT i & i (P <0.01)

5D HWH,E.F.H.IJ 4 LY(%) & Hb K
FHE NE B2 K (P <0.01, P <0.05) ;E.F.G.
H.l.J 41 RBC Bl i F[% (P <0.05);H.1.J 41 PLT
T (P <0.05, P<0.01), 5 J 4ltb#,G 4 WBC
KRR (P <0.05) ; E.F.G.H.l 4] PLT /K IRk
(P <0.01),

3 HAUNRELNSRIEH LK (£3) ABW
20 A BB E RS FE AL, 2 RS T R X
(P>0.05) ;5 B 41t#,C.D 4.0l 8 T [, B
S8 TP <0.05, P <0.01); E 4Lfli I8 50 T %
(P <0.05) ;F 4l.0o JF Jli k2545 2035 B 2 F 5 G 4
O JEFEHV] ST R T JBLAE i 25 D 0 T v s H L A
BB 5 J 2000 JUE R il JUE 48 250 B, R4 %5 B 7t

R3S/ R S R

(¥ P<0.05, P<0.01),

5 C A, J AFNEFRE W A, ECFH.IL,
J 41BN HE B AR, DL G 4L R TS RO (1
P<0.05, P <0.01), G 4 fili I ¥ % ¥4 & 7+
(P<0.01),F, H, | 41 fili Bk 48 #0812 F K& (3
P <0.05,P<0.01),

5D, EFOH LI 4L B0 BT %
(P <0.01) ,F 21/l +5 BIR AL (P <0.05) , G 41 fili
JEHE 50 TF i (P <0.01), E 45 45 50 B B T+ 5
(P<0.05).5 G4 LE,EH.I.J 4RI 50T
(P<0.01), 5J 4it#,D .E.F.G.H | FMEFE%L
FRE(P <0.01) ;F BI85 FR# (P <0.05) .

4 HBUUNRN IR SRR (R 4) 5
A 1LHE, B AU RR B AR RS ZERT S IR FR B BN
W, L850 FF (P <0.05, P <0.01); 5 B 411t
B, AE B RRAR R BT, C LG 4l e R R S
WM (P<0.05, P<0.01); F.IZHEAIEHH ST
(P <0.05, P <0.01); G 21K 51 It 15 %W
TF (P <0.01);D.G 43 s W & F
[%(P <0.05),

(mgH0 g, x +s)

451 n oL JF g Jiti =)
A 22 55.55 +8.77 621.65 +51.37 53.52 +18.81 73.76 +13.50 168.83 = 12.71
B 20 62.51 +16.08 660.42 +114.60 65.48 +33.95 114.44 +29.08 164.43 +38.04
c 19 55.86 +7.34 " 618.89 +66.56 110.66 +69.02 ** 100.07 +28.88 " 153.83 +16.82
D 10 48.87 +7.06 " 623.10 +61.36°® 152.02 £31.02 "2 95.14 +26.96 * 149.52 +14.60
E 9 57.19 +7.40 624.86 +64.34°® 49.08 £14.9742449  92.19+10.85" 171.50 £19.174
F 9 52.54 +4.50 " 574.37 +54.15*®® 39.89 +19.744044 72.08 £13.22 444 143.09 +19.42°
G 12 51.90+8.15" 641.94 +56.03°° 157.68 £47.61 2% 127.13 +32.51444 150.37 £17.67
H 8 55.32 +11.61 675.15 +66.82°° 46.76 £17.3844440 79,62 +9.53 "2 157.86 +12.68
I 12 58.53 +7.54 652.93 +91.64°® 43.54 +16.46°244°  81.62+16.10""2 165.83 +15.97
J 12 54.92 +5.99 " 741.99 +74.57 * 244 49.05 +10.2322449 9533 +12.91" 162.29 £15.13

W 5B A, *P<0.05,**P<0.01; 5 C 4 H#, 2P <0.05,22P <0.01; 5D 414 ,4P <0.05,44P <0.01; 5 G 4 Lk#,°P <0.01;

5 411k#,®P <0.05,°®P <0.01

R4 BAUNRN W AR U

(mgM0 g, x +s)

2151 n i B 2L i BE R 5 £ 57 M

A 22 20.40 +6.46 4.11 £1.50 67.52 +13.66 62.03 +13.66 27.67 £6.98
B 20 9.71£5.41** 2.94+1.57" 81.11 +14.98 " 48.85 £25.60 ** 28.09 +24.77
c 19 10.71 +£3.86 2.20 £0.66° 88.36 +29.03 50.00 +17.99 22.65 +10.83
D 10 12.03 £5.12 1.88 +0.81 68.91 +18.25 44.95 £14.26 15.26 +6.42
E 9 10.62 £5.44 3.09 +0.67 77.43 +13.86 58.26 +24.02° 34.16 +4.64
F 9 9.42 +1.76 3.30+0.6744 61.80 +19.06°® 55.63 +19.33° 29.86 +7.40
G 12 8.03 £5.18° 1.84 +0.64%%2 81.11+9.86 29.71 +£9.8044 13.85 +3.09
H 8 13.67 £4.22 3.09 +1.45 72.26 +6.13 48.75 £10.88°® 24.71 +4.66
I 12 8.48 £3.68° 2.86 +0.42 67.25 £11.024% 52.92+17.28° 30.16 +10.33
J 12 11.23 +4.82 4.20 +1.44440 73.67 £5.29 64.40 +19.11400¢@ 32.17.+12.674

5 A s, P <0.05, " P.<0.01;5 B 4l H4:, 2P <0.05,2%P <0.01; 5 C 4114k, 4P.<0.05,44P <0.01; 5 H 41 %, °P <0. 05,

9P <0.01;5 G4l H#,®P <0.01
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5 CHWE,F.JAE ERBERHE TS
(P<0.01); G 41 K %& mi 5 Mg 45 W] & T B
(P<0.01),/H J 418 FTH(P <0.05) ;J 41405 i
B I (P <0.05) .

5 H A, G R Ts 5 R R (P <0.05) ;J
A bR JOKS % AT 50 B 45 B B JF (P < 0.05,
P<0.01).5 G 4 %, F 41 % 15 % 0] W %A%
(P <0.01);E.F . H.I.J 415500 51 B4 50 871 =
(P<0.01),

Wi

AW A K i 3 Fh IR TH (1 25938 M i R
254, 3K BL 25 1) LA T L AR AL A R TR
BT AR TE & k2, BT Y IH B S R
I AS GEEEARN AR E TR, B R
AL AL 5 B N B B A Thk, R S AL A R i
J1, T A o TR RN BER R B R T R
2y, SRR/ INBEIE Fr By R R/ INBER, A AT A R Y
FEIIT N 2 - (o - I — SRS - F L) mg
BE -4 — SRR, 40T L3 3k 8 58 1 At I B2 T A e
$eo Vhb 3 Rty al IR AT A DG 1 4 A
AE, I R BIF 55 ¥ EGE B X 2 25 ) A A U0 B T
R8O AW BT 3 RO IR T 25 (B2
2ok —2) Bk G-CSF Bz i 49 %5 Ay #H ¢ 11 40 fifd
Ul /N BRASE B (19 7 AL

CTX J@ LA, A e AR S 44 e B it i 72 252 i 9
WMz — NI RS CTX & H AT N
TG AT A DG 1 20 B sk 2 A AL 1 4 v, AR S
SEUL LB T I T S CTX BE % 3 A I B 280/ B
WBC, i B SR A il 25 T o ALY 2540 —xt I = &
B4 5E , HE MR B K A 2 WB C 1488 R IE S I I 7
5 CTX J&, /Nl WBC \RBC .PLT #J A [A] FL &
R, G-CSF FZLIR sy b ki gn il 32, B b 25 H B8R
AR 5L 200 L 8] 0 A K B T B 1 IR T 1 2R T
Je , R EL A0 B B R A I A B 48R 1R T
2y mT [ Aot 2 e PR S A M 1 L 31, ek G-CSF 33K
Wi LB o flir . ABIFIE 45 RAE 5L, G-CSF 1l g & 2
BRI WBC 114k, JLS G-CSF & 415 ¥ fe
BEIRTWBC, L HLL J 4 (G-CSF hnF|al F A hnte
W Tt s ik R /N BE M R 2 ) RO A, BB 2
4G R AR T A RCR . BHAIRTE R RE B AR
=5 WBC 7K, B A P18 R Ik e /N BE e R 4 iF
RBC Hb PLT J} & 1 g J1 B B A T BT e 4
R X E G 4] FL i &30, 1 B M T e 3 S i e

fiKT Hb /&, HR A fe it — 2% .

G-CSF T 4 40 At 5 %2 D 1 7 o er 440 e 324
k3 A B PR 20 B BB v T O 200 B B8 A
FEAR. MRS CTX AT 5 /N B WBC FEAIE, 1M
H RBC .Hb .PLT JRA ARl FE B2 b A, SRR Je
D 21 ( G-CSF M e ) ek, & A Ehie /NG
Jiie e R i B AL B T 3T G-CSF X217 1 I 1Y)
FWARE ST o ABFEE o , X TR G 51 A 21 JE 1 =
RIFA, =24 A G-CSF(J 4l) nJ IS fe 73K, [F)
2 WBC Hb \RBC & PLT /KF, BANAHIG &
N J LT IR AR e £

EEAR R A2, J 4L/ BRI 4 B0 &5 4l
i EE NI AT e S 2 w5 - A1
JHF R B3 PR A S5 35004 JE K B AR A 5o AR 98 38
RIS R R AH L R B T e Fh R/ BE i
F /NI IE 20 BT . B T R R, AR
RILH AN /N B4 T T ) R AGE 00 % U B A A6 2, TG
TN 15 AR 2 I B R — > 245 4 s —
25 G T R 4 5 TR, A 5 ¥ Ak SL i AT A K
T HIWESE 2 SRR

ARMWFFERE KL PR N U E RS LN
Sy VBN RS B R G BT PR . MR R 2
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