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ABSTRACT

Objectives : We investigated genetic toxicity of HMCO5 in relation to chromosome aberration test
on Cultured Chinese Hamster Lung (CHL) in the presence and absence of S-9 mix.

Methods : Experimental groups were divided into two groups: with S-9mix (+S) or without S-9
mix (=S). =S group was also divided 2 series by treatment hours (6 hr: 6-S; or 24 hr; 24-S). Each
group treated with vehicle only (complete culture medium), HMCO5 (1,250, 2,500, 5,000 wg/ml), and
cyclophosphamide monohydrate (CPA) and ethylmethanesulfonate (EMS), respectively.

Results : HMCO5 did not show any aberrant metaphase. However, there were significant (p<0.01)
aberrant metaphases with CPA in S+ and with EMS in S-.

Conclusions : These results indicate that HMCO5 fomula does not show any toxicity in chromosome
aberration test.
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Table 1. Composition Ratio of HMCOQ5

Phanr?jr(;leeutlcal Herb name Ratio
Gl Pinelliae Rhizoma 15
Il Atractylodis Macrocephalae Rhizoma 2
Kk Gastrodiae Rhizoma 1
1953 Citri Pericarpium 1
RES Poria 15
1Lk Crataegi Fructus 15
K Siegesbeckiae HerbaMakino 15
e Coptidis Rhizoma 15
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Table 2. Result of Preliminary dose Range-finding Tests®

&3 G4Ale1 S A” 3

Dose of HMCO05 o . Treatment schedule \ ) : Relaive cell
(mg/m’) S-9 min (hours% Cell counts mean couns(%)°

0 + 6,272 6,130 6,201 100
20 + 6,363 6 334 6,349 102
39 + 6,390 6,418 6,404 103
78 + 5,934 0,900 5,942 96
156 + 6-18 6,602 6,451 6,527 105
313 + 6 076 6,072 6 074 98
625 + 0,862 5, 752 5,307 9
1,250 + 5,857 0,788 5,823 9
2,500 + 6 018 6,047 6,033 97
5,000 + 6 113 6 297 6,205 100
0 - 6,430 6,420 6,450 100
20 - 6,412 6,222 6,317 98
39 - 6,091 6,014 6,053 (S!
78 - 6,457 6,155 6,306 98
156 - 6-18 5,993 5,959 5,976 93
313 - 6,079 6,128 6,104 95
625 - 6,007 5,920 5,964 92
1,250 - 6,115 6,003 6,059 9
2,500 - 6,446 6,494 6,470 100
5,000 - 6,614 6,678 6,646 103
0 - 6,336 6,327 6,332 100
20 - 6,186 6,120 6,153 97
39 - 6,018 6,062 6,040 95
78 - 6,256 6,334 6,320 100
156 - 24-0 6,316 6,102 6,209 98
313 - 6,229 6,288 6,259 99
625 - 6,205 6,134 6,170 97
1,250 - 5,832 6,075 5979 9
2,500 - 6,125 6,146 6,136 97
5,000 - 6,079 6,047 6,063 96

a : flask/dose was used. After harvesting mitotic cells, each culture was trypsinized and suspended with 0.5ml of 0.1% trypsin and 5ml of
culture medium. The cell suspensions of 0.4ml/culture was diluted 50 times with 19.6ml of Isoton® sol. The cells in 0.5ml Isoton® sol. were
counted twice/culture using Coulter Counter model Z2. Actual number of cells per flask = Mean Count X 550.

b : treatment time - recovery time.
Cell counts of treated flask

¢ : relative Cell Counts = X 100 (%)

Cell counts of control flask

Table 3. Classification of Experimental Groups and dose Decision

Treatment series S-9 mix Dose (¢g/ml) Treatment (ul) Treatment schedule (hrs)?
Vehicle only + 0 300
HMC05 1 + 1,250 300 06 - 18
1 HMC05 TT + 2,500 300 - e
HMCO05 TII + 5,000 300 (deSIgnated as "6+S")
.......... O e e 2 300 e,
Vehicle only - 00.00 500
HMC05 1 - 1,250 500 06 -1
2 HMCO05 1T - 2,500 500 " "
HMC05 1 _ 5,000 500 (deblgnated as "6-S )
__________ NS 8O0 M0
Vehicle only - 00.00 500
HMC05 1 - 1,250 500 U - 0
3 HMC05 1T - 2,500 500 . nop_an
HMC05 T B 5,000 500 (designated as "24-S")
EMS - 600 300

Vehicle : complete culture medium (EMEM). CPA : cyclophosphamide - H.0. EMS : ethylmethane sulfonate. a : treatment time - recovery time.
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Table 4. Composition of treatment medium

Culture medium +

SERIES HMCO5 solution S-9 mix Total
1 (06+S) 22 ml + 0.3 ml 0.5 ml 3.0 ml
2 (06-9) 45 ml + 05 ml - 5.0 ml
3 (24-9) 45 ml + 05 ml - 5.0 ml
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Table 5. Chromosome Aberration Test of HMC05 Treatment for 6 Hrs in the Presence of S-9 Mix

Treatment

Dose of Hl\gCO5 schedule Mean aberra?t Mean .totald Mean of PP + ER RCC (%)
(mg/ml) (hours)” metaphases aberrations
0 0.0/ 0.0 0.0 /00 0.0 + 0.0 100
1,250 0.0 /00 0.0 /00 0.0 + 0.0 100
2,500 6-18 0.0 /0.0 0.0 /00 0.0 + 0.0 101
5,000 05/ 00 05/ 00 0.0 + 0.0 9
CPA 12 40.0 / 39.0™¢ 495 / 455 0.0 + 0.0 74

«+ Significantly different from the control at p < 0.01. a : nominal concentration of the Test Article. b : treatment time - recovery time.
¢ : gaps included/excluded, means of duplicate cultures. 100 metaphases were examined per culture. d : fisher’s exact test. PP : polyploid.
ER : endoreduplication. CPA : cyclophosphamide monohydrate. rCC : relative Cell Counts.
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Table 6. Individual Chromosome Aberration Test of HMCO05 Treatment for 6 Hrs in the Presence of S-9 Mix

Dose of Treatment Number of  Number of Nunber of findings/100 mataphases
HMC05 schedule aberrant total Chromosome type  Chromatid type
(mg/ml) (hours)®  mataphases®  aberrations” Gap DEL EXC DEL EXC Other PP +ER
0 (A) 0/0 0/0 0 0 0 0 0 0 0+0
0 B) 0/0 0/0 0 0 0 0 0 0 0+0
1,250 (A) 0/0 0/0 0 0 0 0 0 0 0+0
1,250 (B) 0/0 0/0 0 0 0 0 0 0 0+0
2,500 (A) 6-18 0/0 0/0 0 0 0 0 0 0 0+0
2,500 (B) 0/0 0/0 0 0 0 0 0 0 0+0
5,000 (A) 1/0 1/0 1 0 0 0 0 0 0+0
5,000 (B) 0/0 0/0 0 0 0 0 0 0 0+0
CPA 12 (A) 43 / 42 51 / 47 4 0 0 3 37 7 0+0
CPA 12 (B) 37/ 36 48 / 44 4 0 0 3 34 7 0+0

a : treatment time-recovery time. b : gaps included/excluded, 100 metaphases per culture. DEL : deletion. EXC : exchange. PP : polyploid.

ER : endoreduplication. CPA : cyclophosphamide monohydrate.
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Table 7. Chromosome Aberration Test of HMC05 Treatment for 6 or 24 Hrs in the Absence of S-9 Mix

oA o) AFE 7 gap Aol WIEE 2100
Z7Hp<0.01)7F FZ=E K Table 7, ).

Dose of I—H\ECO5 ’l;ﬁég?ﬁgt Mean aberrailt Mean Fotalc Mean of PP + ER RCC(%)
(mg/ml) (hours)"” metaphases aberrations
0 00/ 00 00/ 00 0.0 + 0.0 100
1,250 05/ 00 05/ 00 0.0 + 0.0 104
2,500 6-18 1.0/ 00 1.0/ 00 0.0 + 0.0 98
5,000 05/ 05 05/ 05 0.0 + 0.0 103
EMS 800 290/ 2607 315/ 270 0.0 + 0.0 73
0 00/ 00 00/ 00 0.0 + 00 100
1,250 00/ 00 00/ 00 0.0 + 0.0 97
2,500 24-0 00/ 00 00/ 00 0.0 + 0.0 90
5,000 05/ 00 00/ 00 0.0 + 00 92
EMS 600 240/ 2107 265/ 225 0.0 + 00 70

+ © significantly different from the control at p < 0.01. a : nominal concentration of the Test Article. b : treatment time - recovery time.
¢ : gaps included/excluded, means of duplicate cultures. 100 metaphases were examined per culture. d : fisher’s exact test. PP : polyploid.

ER : endoreduplication. EMS : ethylmethanesulfonate. RCC : relative cell counts.
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Table 8. Individual Chromosome Aberration Test of HMCO05 Treatment for 6 or 24 Hrs in the Absence of S-9 Mix

Dose of  Treatment Number of Number of Nunber of findings/100 mataphases
HMCO05 schedule aberrant total Chromosome type  Chromatid type

(mg/ml) (hours)®  mataphases”  aberrations” Gap DEL EXC DEL EXC Other P +ER
0 (A) 0/0 0/0 0 0 0 0 0 0 0+0
0 B) 0/0 0/0 0 0 0 0 0 0 0+0
1,250 (A) 0/0 0/0 0 0 0 0 0 0 0+0
1,250 (B) 1/0 1/0 1 0 0 0 0 0 0+0
2,500 (A) 6-18 1/0 1/0 1 0 0 0 0 0 0+0
2,500 (B) 1/0 1/0 1 0 0 0 0 0 0+0
5,000 (A) 1/1 1/1 0 0 0 0 1 0 0+0
5,000 (B) 0/0 0/0 0 0 0 0 0 0 0+0
EMS 800 (A) 32/30 34 /30 4 0 0 2 28 0 0+0
EMS 800 (B) 26/ 22 29/ 24 5 0 0 3 21 0 0+0
0 (A) 0/0 0/0 0 0 0 0 0 0 0+0
0 B) 0/0 0/0 0 0 0 0 0 0 0+0
1,250 (A) 0/0 0/0 0 0 0 0 0 0 0+0
1,250 (B) 0/0 0/0 0 0 0 0 0 0 0+0
2,500 (A) 94-0 0/0 0/0 0 0 0 0 0 0 0+0
2,500 (B) 0/0 0/0 0 0 0 0 0 0 0+0
5,000 (A) 0/0 0/0 0 0 0 0 0 0 0+0
5,000 (B) 0/0 0/0 0 0 0 0 0 0 0+0
EMS 800 (A) 25/ 23 29/ 25 4 0 0 1 23 1 0+0
EMS 800 (B) 23 /19 24/ 20 4 0 0 1 16 3 0+0

a : treatment time -

ER : endoreduplication. EMS : ethylmethanesulfonate.
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