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Abstract

Objectives :
To provide information on the safety of ACM, we carried out a single oral dose-increasing toxicity and 4-weeks repeated
oral dose determining test of ACM in beagle dogs.

Methods :

In a single oral dose-increasing toxicity test, beagles were treated with ACM orally increasing dose level (1,000, 2,000,
5,000 mg/kg) at interval of 3 days. After administration, signs of toxicity were observed for two weeks. In 4-weeks
repeated oral dose determinating test, beagles were treated with ACM with oral dose 500, 1,000, 2,000 mg/kg for 4
weeks. Mortality, clinical signs, body weight changes, food consumption, urinalysis, hematological and biochemical
parameters, organ weights, necropsy findings, and histological findings were monitored during the study period.

Results :

In a single oral dose-increasing toxicity test, we found no mortality, abnormalities in clinical signs, body weight, and
necropsy findings during the study period. In 4-weeks repeated oral dose determinating test, we found no mortality,
abnormalities in clinical signs, body weight, food consumption, urinalysis, hematological and biological parameters, gross
findings, organ weights, necropsy findings, and histopathological findings in any of the beagles tested.

Conclusions :

The results obtained in these studies suggest that maximum tolerated dose (MTD) of ACM in male and female beagle
dogs was supposed to be over 5,000 mg/kg. For the future studies of toxicity, it is advisable that high dose and low
dose are set at 2000 mg/kg and 500 mg/kg, respectively.
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Table 2, Composition of Group of Single Oral Dose—increasing Toxicity Test in Beagle Dogs

Administered fluid

Number of Animal (object numbers)

G Dox
roup ose (mg/kg) volume (ml/kg) Male Fmale
G1 control group 0—>0—0 5—>5—>10 1 (1101) 1 (2101)
G2 experimental group 100 — 2,000 — 5,000 5—>5—>10 2 (1201 ~1202) 2 (2201 ~2202)
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Table 3. Composition of Group of 4—weeks Repeated Oral Dose Determinating Test in Beagle Dogs

Administered fluid

Group Dose (mg/kg)

Number of animals (object numbers)

volume (ml/kg) Male Female
G1 control 0 5 2 (1101, 1102) 2 (2101, 2102)
G2 low dose 500 5 2 (1201, 1202) 2 (2201, 2202)
G3 medium dose 1,000 5 2 (1301, 1302) 2 (2301, 2302)
G4 high dose 2,000 5 2 (1401, 1402) 2 (2401, 2402)
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Table 4. Clinical Signs of Single Oral Dose—increasing Toxicity Test in Beagle Dogs

Sex: male

Group

/Dose Animal 1D 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 5 16 17 18 19

(me/kg) 05he Uhe 2he 4hr 6hr 05hr The 2hr 4hr 6hr 05br 1hr 2hr 4hr 6hr

1000—
2000—
5000

Sex: female

Group

/Dose Animal 1D 0 1 2 3* 4 5 6 7 8 9 10 11 12 13 14 5 16 17 18 19

(mg/kg) 05hr 1hr 2hr 4hr 6he 05ht 1he 2hr 4br 6hr 05hr 1he 2hr 4hr 6hr

Gl
T T T T
1000—
2000~
5000

*Administration day - no abnormal finding, V: vomiting, C: compound colored stool,

| © administration day

g 2
% 6 | administration day E)
g S
> 41 >
3 —o— 1,101 (control) 3 —o— 2,101 (control)
@ 54 --a- 1,201 (1,000+2,000~5,000 mg/kg) @ 54 --a-2201 (1,000-+2,000+5,000 mg/kg)
—2- 1,202 (1,000~+2,000+5,000 mg/kg) ~a- 2,202 (1,000~2,000+5,000 mg/kg)
O T T T T T T T T T 1 0 T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Day Day
Fig. 1. Body weights of male beagle dogs in single Fig. 2. Body weights of female beagle dogs in
oral dose—increasing toxicity test. single oral dose—increasing toxicity test.

Table 5. Necropsy Findings of Single Oral Dose—increasing Toxicity test in Beagle Dogs

Sex Male Female
Group Gl G2 Gl G2
Organ/
findings Dose (mg/kg) 0—>0—0 1,000 — 2,000 = 5000 0 —>0— 0 1,000 = 2,000 = 5,000
No. of animals 1 2 1 2
Unremarkable findings 1 2 1 2
No. of examined 0 0 0 0
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Table 6, Clinical Signs of 4—weeks Repeated Oral Dose Determinating Test in Beagle Dogs

Group/ Day

Sex  Dose

(ng/kg)
Gl 1101
0 1102
B c e o e
500 1202 C

Male — =TT T o -
G3 1301 C C C C C C C C C C C C C C C C C C C C C C C C
1,000 1302 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
"6 M1 - ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
2000 1402 c ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ C

[ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
2000 2402 - ¢ ¢ ¢ ¢ € € ¢ C€C € ¢ € C €C ¢ ¢ C ¢ ¢

-t no abnormal finding; V: vomiting; C: compound colored stool,

10 1 10 q
o )
= S
< <
(=] o
o 4 —o— 0 mg/kg S 47 —o— 0 mg/kg
3 --o- 500 mg/kg 3 --o- 500 mg/kg
o 5 ~a- 1,000 mg/kg o 5 -~ 1,000 mg/kg
--A-- 2,000 mg/kg --A- 2,000 mg/kg
O T T T T T T T T 1 o T T T T T T T T 1
0 1 2 3 4 0 1 2 3 4
Week Week
Fig. 3. Body weights of male beagle dogs in Fig. 4. Body weights of female beagle in 4—weeks

4—-weeks repeated oral dose determinating test, repeated oral dose determinating test,
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Week

Fig. 6. Food consumptions of female beagle dogs
in 4—weeks repeated oral dose determinating test,

Week
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Fig. 5. Food consumtions of male beagle dogs in
4—-weeks repeated oral dose determinating test,
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Table 7. Absolute & Relative Organ Weights in Male and Female Beagle Dogs

Sex: Male
Absolute organ weights
Group/dose Body weight Brain Heart Liver Spleen Kidney Adrenal Testis
(mg/kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)
Mean 7.42 68.2 51.1 201 19.5 35.9 0.669 6.15
o S.D. 0.15 5.9 0.8 8 11 25 0.042 433
N 2 2 2 2 2 2 2 2
. Mean 7.41 68.8 50.1 246 20.5 31.6 0,941 291
o S.D, 0.35 0.4 5.1 % ' 6.0 0.376 1.29
N 2 2 2 2 2 2 2 2
) Mean 7.64 75.5 57.2 220 213 306.9 0.851 4,03
]%30 S.D. 0.28 46 6.4 3 33 5.8 0.040 130
N 2 2 2 2 2 2 2 2
Mean 7.89 71.0 52.7 250 22.4 37.7 0.830 3.91
2%?)0 S.D. 1.05 3.8 1.1 23 2.1 2.0 0,049 1.41
N 2 2 2 2 2 2 2 2
Relative organ weights
Group/dose Body weight Brain Heart Liver Spleen Kidney Adrenal Testis
(mg/kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)
X Mean 7.42 0.92 0.69 2,71 0.27 0.49 0.090 0.824
o SD. 0.15 0.10 0.03 0.16 0.02 0.02 0.004 0.567
N 2 2 2 2 2 2 2 2
Mean 7.41 0.94 0.68 3.31 0.28 0,43 0.126 0.398
& S.D, 0.3 0.05 0.04 0.45 0.04 0.06 0.045 0.193
N 2 2 2 2 2 2 2 2
Mean 7.64 0.9 0.75 2.88 0.28 0,48 0.111 0.604
1%30 S.D, 0.28 0.02 0.06 0.07 0.04 0.06 0.001 0.148
N 2 2 2 2 2 2 2 2
Mean 7.89 0.91 0.68 3.17 0.29 0,48 0.106 0.488
2%?)0 S.D. 1.05 0.08 0.08 0.13 0.01 0,04 0.008 0.114
N 2 2 2 2 2 2 2 2

Sex: Female

Absolute organ weights

Group/dose Body weight Brain Heart Liver Spleen Kidney Adrenal Ovary

(mg/kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)

N Mean 6.57 86.7 51.4 179 157 31.7 0.769 0.373

(6] S.D. 1.61 0.9 125 42 4.7 10.7 0.333 0.121
N 2 2 2 2 2 2 2 2

) Mean 7.18 67.6 52,7 182 28.4 34.6 0.877 0.480

:o%) S.D. 0.20 27 6.2 30 9.0 2.0 0.011 0.156
N 2 2 2 2 2 2 2 2

Mean 7.11 67.8 48.6 187 17.5 34.6 0.861 0.436

160?)0 S.D. 0.62 13 16 30 16 25 0.119 0.035
N 2 2 2 2 2 2 2 2

p Mean 6.94 68.4 48.8 198 20.0 34.3 0.794 0.350

2’%30 S.D. 0.28 5.9 6.9 27 1.7 0.2 0.19 0.101
N 2 2 2 2 2 2 2 2

Relative organ weights

Group/dose Body weight Brain Heart Liver Spleen Kidney Adrenal Ovary

(mg/kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)

N Mean 6.57 1.08 0.78 2.72 0.24 0.48 0.114 0.056

%1 S.D. 1.61 0.28 0.00 0.03 0.01 0.05 0.023 0,004
N 2 2 2 2 2 2 2 2

Mean 7.18 0,94 0.74 2,54 0.40 0.48 0.122 0.067

S S.D. 0.20 0.01 0.11 0.48 0.13 0.01 0.001 0.020
N 2 2 2 2 2 2 2 2

X Mean 7.11 0,96 0.69 2,62 0.25 0.49 0.123 0.062

1,(580 S.D. 0.62 0,06 0.04 0.21 0,04 0,01 0.028 0.001
N 2 2 2 2 2 2 2 2

N Mean 6.94 0.99 0.70 2.85 0.29 0.50 0.114 0.051

2(030 S.D. 0.28 0.13 0.07 0.27 0.01 0.02 0.024 0.001

N 2 2 2 2 2 2 2 2
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Table 8. Necropsy Findings of 4—Weeks Repeated Oral Dose Determinating Test in Beagle Dogs

Sex Male Female

Group Gl G2 G3 G4 Gl G2 G3 G4

Organ/ -
) Dose (mg/kg) 0 500 1,000 2,000 0 500 1,000 2,000

findings

No. of animals 2 2 2 2 2 2 2 2

Unremarkable findings 2 2 2 2 2 2 2 2

No, of examined 0 0 0 0 0 0 0 0
FZ & (inflammatory cell infiltration), 7Fe] 44 2 dFA e gt 54 Age de o]&H+e
AAIEHE B PAlSoRE(microgranuloma), | HAA R T8 H2ds gPde s os] &9357t
2 7|#A Y T4 GSAERE, T ¢ BT SAAART 47 9 BT SRFEARA
(eys), S8 Q91 8 B0 ey B AR B Kste] Acve] FiAE Wokeka, 137 W
o] AhIAoE FAA) ofeld B £AL B Kol SAANFA §3H) SANRS vletshn
AAAY Yo 2 Bl SN £3] HEEE HHoR 2} sk4ie,
S e o R RESDE S48 o

= Quky A} EtKTable 9).

v, &
Aufe] A1 Ao 7 71 W v &S ARk
ADE H3A A3 Aso 7 dAA7kA] ADe] HEka)
A3} 7L gl Aoy, ole] B i7E
2 HABA N shef o wr|ar el A|9E vt
of AJujA| 5 Ak ACM i A5 IS8Tt

B oATe] ARS-H ACM Bl MEKT 1%
WS 7hak Ao 2 BACE 4847 BA9 F}
S oAsle] xuf x| 7o g3t = k= Ag
A7 BuEQdet wek Wmipe A Ak F
ShuRl sike AEE A YR A7 A
FALE oRIke 7150 Qlthe AT A7) gla,
wE, GEW, WG 2R LAR FEY v}
A EL] 2H8H EAF(oxidative damage) T A EAL
H(apoptotic cell death)& HA|eh= AAAE HE
F3P) glgo] BuHy’, oefdh AT AIES
EYE B dA7Ee Af2e Aujgere g A7)
20 ACMS] EAel| thgk EAE whdsh] Sfel
SD Rarg o8-8k AT ©8] Fof 244573} 135
W Aol SAAFYL AAsg

3] &7 AR SAARAA T 73
st Al e Folt 2w e ' Solal o
tizto] 1vfe], AlFEA Fofe] 2nle]y w3t
Jeh APEEL 39 7HEo.=2 1,000, 2,000, 5000
mg/kg?] £HE &S ZVIAIA Fofatdl). HE
Fo] 3 1497 P52 9 AlsstE dEsigle
st F2 A7 vig
Ittt A7 & 3=
HAYEEA] dokow, AlFEA
Agrist B 74 A o]
.9 SRR 2,000
mg/kg Fo] Fofl= 7 104 30 oufe] okt
9] F-E(vomiting) F4o] ¥ aL, 5,000 mg/kg F
o] Foll& A 2819k A 18914 30 ool F
E o] #EEglon o9 18 dx= oF 1A1RE
Sl = FE o] dEE o, 7] T G
Q1 ¥R 2 EAWhgo] ohd Zo 2 Az HTh
OECD Al@E49 w4593l tigh
A= AR Al 2000 mg/kgs SHAIEFOR 318
o} 2 A A3, B2 AcMel| digk 5 viEd
o] HYUAEEHMTD)E o] Hh 2 5000 mg/kg
S 33he Ao 2 WHE R, ACME H|wA ¢k

0% Atmdrh
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Table 9, Summary of Histopathological Findings

Sex: Male

Group

Gl

G2

G3

G4

Organ/findings Dose (mg/kg)

500

1,000

2,000

Animal 1D

1101

1102

1201

1202

1301

1302

1401

1402

Kidney
- Inflammatory cell infiltration, focal cortex

-+

Liver
- Microgranuloma

-+

-+

Lung with bronchi
- Inflammatory cell infiltration, focal

H+

-+

-+

H+

Parathyroid
- Cyst

+

Pituitary
- Cyst, pars distalis

+

- Cyst pars intermedia

Thymus
- Cyst

S

Adrenal, Brain, Cecum, Colon, Duodenum,
Epididymis, Femur, Gall bladder, Heart, Jejunum,
Pancreas, Spleen, Stomach, Thyroid

Prostate, Testis

Sex: Female

Group

Gl

G2

G3

G4

Organ/findings Dose (mg/kg)

500

1,000

2,000

Animal ID

2101

2102

2201

2202

2301

2302

2401

2402

Kidney
- Inflammatory cell infiltration, focal cortex

+

- Mineralization, focal, cortex

Liver
- Inflammatory cell infiltration, focal

- Microgranuloma

-+

-+

-+

Lung with bronchi
- Inflammatory cell infiltration, focal

-+

-+

-+

-+

-+

-+

Pituitary
- Cyst, pars distalis

- Cyst pars intermedia

+)

Adrenal, Brain, Cecum, Colon, Duodenum,
Epididymis, Femur, Gall bladder, Heart, Jejunum,
Pancreas, Spleen, Stomach, Thyroid, Parathyroid,
Thymus

Ovary, Uterus

-1 no remarkable findings, £: minimal, +' mild, {+): presence in "presence or not" basis,
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= A7) kL 2,000, 5,000 mg/kg FoJrol A
et TES/] BN AF 2 74 A
A A EEAL] Fofof ot J3fo] Ta|A] ok
whEbA] H]24e| gk ACME] FH A& 2HMTD)
2 5000 mg/kgs A3|sh= Ao 2 Atg Tl

47 WHE AT Fo] £5F A3 AFelA AR
T APEEES WA okoH, A 500 mg/kg
BT AE 7EE 1,000, 2,000 mg/kg T A
T A&Ho g g AFEHGoY AlFE
A Folo] 93t ko 2 BtElE oSS B
7] elokth AlF, AAEAFAE, =04 95, ¥
MY AL A E 2 At =
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