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ABSTRACT : Neutropenia is a major dose-limiting side effect of cancer chemotherapy. The therapeutic
effect of HM 10411 was exarnined on neutropenia caused by anticancer agents. Neutropenia in normal ICR
mice was induced by a single combined intraperitoneal injection of 130 mg/kg of cyclophosphamide (CPA),
4.5 mg/kg of doxorubicin (DXR), and 1mg/kg of vincristine (VCR) on day 0. Neutropenia in tumor-bearing
mice was made by a single intraperitoneal injection of 200 mg/kg of cyclophosphamide (CPA) into BALB/c
mice bearing Colon 26 adenocarcinoma at 7 day after tumor implantation. HM 10411 or filgrastim (100 ug/
kg/day) was subcutaneously administered for 5 consecutive days starting 1 day after injection of antican-
cer agents in order to stimulate neutrophil production. Injection of HM 10411 accelerated the recovery from
these anticancer drug-induced neutropenia. In normal and tumor-bearing mice, neutrophil production effi-
cacy of HM 10411 was similar than that of filgrastim. These results suggest that HM 10411 could be useful
in the clinical treatment for neutropenia induced by anticancer agents.
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Table 1. Effects of HM 10411 and Filgrastim on Quantitive Changes of
Neutrophils in Blood of the ICR Mice (n=35) after Receiving a
Single Intraperitoneal Injection of Cyclophosphamide (130 mg/kg),
Doxorubicin (4.5 mg/kg), and Vincristine (1 mg/kg) on Day 0

153

Table 2. Effects of HM 10411 and Filgrastim on Quantitive Changes
of WBC in Blood of the ICR Mice (n = 5) after Receiving a Single
Intraperitoneal Injection of Cyclophosphamide (130 mg/kg), Do-
xorubicin (4.5 mg/kg), and Vincristine (1 mg/kg) on Day O

Day/ No. of WBC (X10*/mm’)

Group Non-treated  Vehicle HM 10411 Filgrastim
5.01£1.02 3.13+0.57 3.86+0.59 4.55+0.26
4.78+0.67 1.92+0.30** 2.90+0.42* 2.41+0.55*
4.58+£0.76 1.2240.15%*% 2.10£0.27**+  1.44£0.07**

4.78£0.98 1.18+0.07*%* 1544+2.69*%*++ 6.32+0.98+F
4.32+40.76 2724097  43.18+£1.09**++ 40.90+£3.75%*++
3.9440.52 2924035  24.86+2.87**++ 26.82+1.39%+++
8 6.78+0.54 9.00+1.21  10.25+1.12 12.22+1.46*

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean+S.E.M.

*Significantly different from Non-treated group (*; p <0.05, **,;
p<0.01).

+Significantly different from Vehicle group (+; p <0.05, ++; p < 0.01).
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Table 3. Effects of HM 10411 and Filgrastim on Quantitive
Changes of RBC in Blood of the ICR Mice (n = 5) after Receiving a
Single Intraperitoneal Injection of Cyclophosphamide (130 mg/kg),
Doxorubicin (4.5 mg/kg), and Vincristine (1 mg/kg) on Day 0

Day/ No. of Neutrophils (x10°/mm’) Day/ No. of RBC (x10%/mm’)
Group Non-treated  Vehicle HM 10411 Filgrastim Group  Non-treated Vehicle HM 10411 Filgrastim
1 2.12+0.33  1.05+0.10*  1.55+0.15 1.59+0.18+ 1 10.14+0.35 9.93+£0.46 9.99+0.35 9.52+0.38
2 1.48+0.28 0.67+0.15*  1.1910.14 0.98+0.16 2 8.75+0.10 8.35£0.41 9.66+0.55 8.81+0.52
3 0.92+0.19 0.17£0.07** 0.67+0.10++ 0.50+0.02%*+ 3 8.07+0.23 8.47+0.30 8.42+0.30 9.68+0.30**
4 0.66+£0.03 0.15+£0.02** 541+045%*++ 2 37+0.24**++ 4 8.95+1.10 9.25+0.24 8.86+0.53 9.47+£0.63
5 0.56x0.06 0.22+0.06** 23.11+0.87**++ 15.89+0.65**++ 5 7.82+0.29 8.75+£0.46 7.97+0.10 8.19+0.24
6 0.74+0.07 0.34+0.03* 10.09x1.21**++  9.97+0.54%*++ 6 8.66=0.17 6.67+0.60 7.30+0.79 7.63£0.18
8 1.06+£0.12  2.66+0.41 3.49+0.40%* 47240, 71 %* 8 8.72+0.15 7.43+0.36 7.80+1.23 7.82+0.24

HM 10411 or filgrastim (100 ug/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean+S.E.M.

*Significantly different from Non-treated group (*; p <0.05, **;
p<0.01)

+Significantly different from Vehicle group (+; p < 0.05, ++; p < 0.01).

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean+S.E.M

*Significantly different from Non-treated group (*; p <0.05, **;
p <0.01).

+Significantly different from Vehicle group (+; p <0.05, ++; p <0.01).
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Table 4. Effects of HM 10411 and Filgrastim on Quantitive Changes
of Platelets in Blood of the ICR Mice (n = 5) after Receiving a Single
Intraperitoneal Injection of Cyclophosphamide (130 mg/kg), Do-
xorubicin (4.5 mg/kg), and Vincristine (1 mg/kg) on Day 0

Day/ No. of Platelets (X10°/mm>)
Group  Non-treated  Vehicle HM 10411  Filgrastim
. 1313.60 538.40 800.40 630.20
£15027  £142.12%*%  £]19530%*  +55.94%*
) 895.20 509.20 495.80 410.80
£132.41 £156.67 £70.94 +68.79*
3 815.40 415.40 687.80 453.80
+87.75 +64.93* +167.36 £25.80
4 896.40 367.80 554.80 403.00
+40.51 £52.33%%  HQ74TFF 137.74%*
5 821.80 675.00 363.40 28140
+49.27 +183.70 £30.75%  37.17%%+
6 705.20 369.80 215.80 323.20
+£134.91 £117.47 +54.60* £19.17
g 693.80 1047.00 858.60 894,20
+89.69 £55.17 +178.77 +59.16

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean+S.EM

*Significantly different from Non-treated group (*; p <0.05, **;
p <0.01).

+Significantly different from Vehicle group (+; p <0.05, ++; p <0.01).

Wyl W3yl FFE K Table 2).

3) MER0| ChEt AS

3JokA) Fof F Lot =7, HM 10411, filgrastim 5
FolA Fx AT vls] dAIF Q] HYF5e W) &
FEg ot Al Alelolle FelH el 2ol gldla, A
A S vl Akl (Table 3).
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Table 5. Effects of HM 10411 and Filgrastim on Body Weight
Changes in ICR Mice (n = 5) after Receiving a Single Intraperitoneal
Injection of Cyclophosphamide (130 mg/kg), Doxorubicin (4.5 mg/
kg), and Vincristine (1 mg/kg) on Day 0

Day/ Body weight (g)
Group Non-treated ~ Vehicle HM 10411 Filgrastim

0 33.90+0.20 33.22+0.29 33.62+0.40 33.82+0.31
33.68£0.45 30.82+0.62** 30.78+0.60** 32.90+0.57**
35.06:0.58 29.44+0.60** 28.70+0.61** 31.84+0.41**
35.62+0.39 29.88+0.75** 30.70+0.75** 29.24+0.54**
35.84+0.61 29.86+0.49** 30.76+1.47** 28.54+0.74**
35.40£0.75 30.14£1.33** 29.00+0.85** 28.80+1.27**
3420045 32.42+0.53 29.66x1.59*  29.96+1.04*
37.48+0.67 32.18+2.16*  33.28+1.04 31.16+0.95*

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean+S.E.M

*Significantly different from Non-treated group (*; p <0.05, **;
p <0.01).

00 N U AW~

oA Fod F 1, 4, 5495 HM 10411, filgrastim 5
T A Ay} Tl vlE] folHoz 7ty
AR, o] F 355 e gUA el A o2 3]EH
TH(Table 4).
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FAAF Bl dsdA] Fo] SUH7EA] felHo=
(p<0.01) HFo] ZAAF} 64 o F A} F71=% 2,
FAA e w8 23] IEFHA= dUe}(Table 5).
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HEF0

1) SET0i| st Y&

CPA §o & goldize] 3570 A&Hoz 7}
aEo] A Fof 59 F FHA A o]2F T, o] F HA}
Z7VESIT HM 10411 Fo76lM 3375 A F
of F 4dA ol HHR|o)| 0|23 .01, o] F 3} Fvs)ed
CPA 5 5, 64 F FAx|Fel vls] 22t 14v)), 18ufje]]
G 5714 $7F813i 0}, Filgrastim Fod el A= o
9} AR 3F7e] Wizt #EES oY, HM 10411
FoTmHE 3579 IS RolA Aslti(Table 6).
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Table 6. Effects of HM 10411 and Filgrastim on Quantitive Changes
of Neutrophils in Blood of Colon 26 adenocarcinoma-bearing BALB/c
Mice (n=>35) after Receiving a Single Intraperitoneal Injection of
Cyclophosphamide (200 mg/kg) on Day 0

Day/ No. of Neutrophils (x10°/mm”)
Group Non-treated  Vehicle HM 10411 Filgrastim
0 2.62+032 2.3440.22 2.01+0.44 2.55+0.37
2.43+0.09 1.02+0.08**  1.74+0.22%* 1.8240.17*+
3.52+0.30 0.40+0.13**  0.78:0.21**  0.71£0.17**

0.77£0.12  0.18+0.03**  1.97+0.48**++ 0.4210.07+

0.86+0.03 0.05£0.01** 12.41+0.53**++ 3.83+0.41%*++
0.96+0.08 0.39+0.06** 17.46+1.49**++ 8.9440.43**++
1.30+0.20 1.01£0.32 8.43+0.80** 1+ 4.07+£0.37+*+++
1 1.14:0.21 0.74£0.11 2.414045% 1+ 3.11£0.16%*%++

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean+S.E.M.

*Significantly different from Non-treated group (*; p <0.05, **;
p<0.01)

+Significantly different from Vehicle group (+; p <0.05, ++; p <0.01).
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Table 7. Effects of HM 10411 and Filgrastim on Quantitive Changes
of WBC in Blood of Colon 26 adenocarcinoma-bearing BALB/c
Mice (n=5) after Receiving a Single Intraperitoneal Injection of
Cyclophosphamide (200 mg/kg) on Day 0

Day/ No. of WBC (x10°/mm”)

Group Non-treated  Vehicle HM 10411 Filgrastim
0 7.17 7.68 7.37 7.73
+0.48 +0.54 +0.35 +0.58
2 375 2.12 3.36 2.67
+0.42 +0.30 +0.63 +0.42
3 7.59 1.37 2.56 1.98
+0.53 +0.42%* +0.67** £0.34%*
4 5.06 0.88 2.11 0.75
+0.57 0.08%* +0.50%*+ +0.13**
5 6.04 0.78 19.04 1542
+0.49 +0.13** ], 11%%++ +0.65% %4+
6 5.28 3.88 29.98 26.02
+0.73 +0.43 +3,12%%++ £].25%+++
3 5.66 13.36 21.78 11.00
+0.65 +].57** £2.81** (. 72%*
10 5.12 9.24 9.44 10.98
+0.29 +].22* +].55% +0.39%*

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean*S.E.M.

*Significantly different from Non-treated group (*; p <0.05, **;
p<0.01).

+Significantly different from Vehicle group (+; p < 0.05, ++; p <0.01).

CPA 74 84 F Svidx79] W75 FAAT9
oF oujlel] Pl $x2 Z71sl9dch. HM 10411 S,
filgrastim 7178 WH T HI= A9 vt FFe
2 Y=t HM 10411 FoJZollA 4d#87kx] W7
F7} FFaEert 5, 6dAolls FAX Tl v Z7F 3wy,
5.54 A= F718}dc}. Filgrastim FowollM® o9} -

Table 8. Effects of HM 10411 and Filgrastim on Quantitive Changes
of RBC in Blood of Colon 26 adenocarcinoma-bearing BALB/c
Mice (n=15) after Receiving a Single Intraperitoneal Injection of
Cyclophosphamide (200 mg/kg) on Day 0

Day/ No. of RBC (x10%mm®)
Group  Non-treated Vehicle HM 10411 Filgrastim
0 11.02£0.46  11.06+0.54 10.05+0.52 10.21£0.71
2 1065036  9.95+0.41 9.79+0.42 10.24+0.37
3 1054+023  9.49+0.72 9.06+0.09 10.2240.45
4 9.77+0.16 9.49+0.18 9.36+0.25 8.53+0.71
5 9.24+0.56  10.09+0.31 10.45+0.54 9.554+0.36
6 9.19+0.29 7.83+0.34* 9.41+0.12++  8.71+0.42
8 8.74+040  7.72+0.23 8.34£0.22 8.80+0.13+
10 8.85+0.32  10.16+0.71 9.214+0.92 9.41+0.29
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3) MR350 Cift AE

CPA FoiF a2l AP T4 A&He|w]
oA el kA BEEA] YU, HM 10411 FoA M=
Lol ol Blsf sk Fol 6dA A oA dAIA
ol |2 W3l clsl ot AHbH e o8t Y74
o] W3h= WAEA dgkcH(Table 8).

4) EAT0f Cist Y&

Sullt) 27, HM 10411 F9F, filgrastim o 7ol 412
P4 CPA o 59 F FAXZ vl 24
Sl (p <0.01) YA ZFaE (et =31, CPA 7o 6
ol o] HM 10411 FoIF, filgrastim FoJ 2o M= H4
7t gzl vlsl frelsAl(p<0.01) dAHL
2 ZAAERAR o) F AR} 3EFE Al AAFHYH
(Table 9).

5) MEHstoll chist Hsk

FARTFAME AR 3A7IA] ATl Frsier)
o] Foll= AT Aoz sl AFe] Al HF
itk HM 10411 Fof 3, filgrastim 5o o4& Ant
Hog FHAF vl AFo] st Al FHk el

Table 9. Effects of HM 10411 and Filgrastim on Quantitive Changes
of Platelets in Blood of Colon 26 adenocarcinoma-bearing BALB/c
Mice (n=35) after Receiving a Single Intraperitoneal Injection of
Cyclophosphamide (200 mg/kg) on Day 0

Day/ No. of Platelets (x10°/mm’)
Group  Non-treated ~ Vehicle HM 10411  Filgrastim
0 1149.80 1170.80 1175.20 1181.00
£99.67 +71.48 £60.05 +101.27
5 906.60 672.20 810.80 632.80
+98.89 £90.54 +44.29 +98.05
3 878.60 550.00 996.80 516.20
+30.29 +87.08* +122.36% +89.97*
4 756.00 520.40 584.60 812.00
+66.78 68.26 +81.02 +119.96
5 857.60 378.40 310.40 327.80
£91.90 +48.09** £4] 37** £26.23%*
p 868.80 526.80 225.20 191.80
£148.94 $44.62  £32.17FF4F 435 12%%+
g 797.00 878.20 696.60 1015.00
+84.07 £99.72 +63.39 +80.09
10 1005.40 227.20 921.20 1320.20
+81.66 +£54 81** £60.12+  £41.92%%++

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneousty
into the mice from day 1 to day 5.

Values indicate Mean+S.E.M

*Significantly different from Non-treated group (*; p <0.05, **;
p <0.01).

+Significantly different from Vehicle group (+; p < 0.05, ++; p <0.01).

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day 5.

Values indicate Mean+S.E.M.

*Significantly different from Non-treated group (*; p <0.05, **;
p<0.01).

+Significantly different from Vehicle group (+; p < 0.05, ++; p < 0.01).
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Table 10. Effects of HM 10411 and Filgrastim on Body Weight
Changes in Colon 26 adenocarcinoma-bearing BALB/c Mice (n = 5)
after Receiving a Single Intraperitoneal Injection of Cyclopho-
sphamide (200 mg/kg) on Day 0

Day/ Body weight (g)

Group  Non-treated ~ Vehicle HM 10411  Filgrastim
0 21542048  21.04:051 22.46:047  21.88+0.51
1 22102041  1928+0.66  21.06x0.71  19.18+0.30
2 23124057 2032054  20.74+0.81  20.24:0.81
3 23384025  20.58+0.70% 21.32+0.88  21.66+0.33*
4 2292+032  2078:030 21.44+143  19.32+1.89
5 22924050  19.94£097  20.74%1.12  18.88+1.49
6 2268:0.35 19.80+0.44  20.96+048  19.18+1.36*
8  21.88+0.82  19.54x0.74  20.92+1.06  22.02+1.13
10 2188038  17.64£1.49 2292113  20.48:].81

HM 10411 or filgrastim (100 pg/kg/day) was injected subcutaneously
into the mice from day 1 to day S.

Values indicate Mean+S.E.M.

*Significantly different from Non-treated group (*; p <0.05, **;
p<0.01).
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