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Abstract

Objectives :
To provide information on the safety of ACM, we carried out a 13-week repeated oral dose toxicity and a 4-week
recovery test of ACM in Sprague-Dawley rats.

Methods :

Female and male rats were treated with ACM with oral doses of 800, 2000, and 5000 mg/kg. The ACM was
administered for 13 weeks. Mortality, clinical signs, body weight changes, food consumption, ophthalmologic
findings, urinalysis, hematological and biochemical parameters, gross findings, organ weights and histological markers
were monitored during the study period. Moreover, the rats were monitored for 4 extra weeks to determine

recovery time after the study period.

Results :
We found no mortality and no abnormalities in clinical signs, body weight, food consumption, ophthalmologic
findings, urinalysis, hematological and biochemical parameters, gross findings, organ weights and histological markers

in any of the rats tested.

Conclusions :

The no-observed adverse effects level (NOAEL) was considered as over 5000 mg/kg for male and female rats.
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Table 1. Prescription of ACM(Added Chonhmyung—Tang)
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3. AREE ¥ Fof
1) Alg2E

B Ao A3 ACME (F)7H Aokl &
F3late] FEHkgkom ARFA-2-(CP323S, Sartorius,
germany) 2 A Fate] &7]o] Yal i) £
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500 mg/mh)E ZASAT. g HTF FAFHE
T3} 2ok (Table 1),

Herb Scientific Name Amount (g)
H AR Poria cocos Walf 4
i Polygala tenuifolia 2
FER=¥i Acorigramineus Soland 4
WP Morinda officinalis 2
ME:S Crataegus pinnatifica 2
Total 14
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Table 2, Composition of group

Dose Administered fluid volume

Number of animals(Objective numbers)

G
roup (mg/kg) (ml/kg) Male Female

10 (1101~1110) 10 (2101~2110)

G1 Controlgroup 0 10
+5* (1111~1115) +5* (2111~2115)
G2 Low dosegroup 800 10 10 (1201~1210) 10 (2201~2210)
G3 Medium dosegroup 2,000 10 10 (1301~1310) 10 (2301~2310)
10 (1401~1410) 10 (2401~2410)

G4 High dosegroup 5,000 10
+5* (1411~1415) +5* (2411~2415)

*  Recoverygroup
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Table 3, Summary of Clinical Signs

O

#A7ESE, e dE2T € AREAFOT
Bl HEEA Eght
oFE-5 9] (compound-colored  stool)©] 800
mg/kg Tzl FAL £ 1~495H, 7
2 1-5YU5H Fo7IRbset BE SEA #2

E]M_ﬂ 2,000 mg/kg 2 5,000 mg/kg F O]

=2
X
>
ﬂ—‘
Tl
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© F=oA Fo 1458 Fo7|ihat #zkE
Ak, 3 ET ¢4 5,000 mg/kg —r‘ﬂ;‘)ﬂ’ﬂ Sl
o] FAL Fol 93U(FE 3Y)7HA], 4A
< 5o 2435 201)77}?4 e f‘:} = 3 5HA
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Hoh, 2 9], Fo7|IzHeet, A 2T 19k
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Sex : Male

Group / Dose(mg/kg) No, of animals

Clinical signs No. of animals affected

Crust formation(right forelimb) 1

G1/0 15
Wound(left forelimb) 1
Compound-colored stool 10

G2 /800 10
Loss of teeth(upper teeth) 1
G3 /2,000 10 Compound-colored stool 10
G4 /5,000 15 Compound-colored stool 15

Sex : Female

Gl/0 15 Loss of teeth(upper teeth) 1
Compound-colored stool 10

G2/8,00 10
Mass(left shoulder) 1
Compound-colored stool 10

G3 /2,000 10
Bloody stool 1
G4 /5,000 15 Compound-colored stool 15




Table 4, Summary of Clinical Signs (Recovery period)
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Sex : Male

Group / Dose(mg/kg) No. of animals Clinical signs No. of animals affected
G4/5,000 5 Compound-colored stool 5
Sex : Female
G1/0 5 Exfoliation(tail) 1
G4 /5,000 5 Compound-colored stool 5
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800 mg/kg FoT e 1ute]dlA & Aol
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Duration on study (week)

Fig. 1. Body Weights in Male SD Rats.
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Dwuration on study (week)

Fig. 2. Body Weights in Female SD Rats.
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Table 5, Summary of Hematological Parameters (Maingroup)
Sex : Male
Group / l?ose RBC HGB  HCT RBC Indices PLT Reti
(he/ig (x10° cells/pL)  (g/dl) (%)  MCV(fL) MCH(pg) MCHC(g/dL)  (x10°cells/sl) (%)
Mean 9.12 153 458 50.3 16.8 33.4 1056 2.2
%1 S.D. 0.29 0.4 13 13 0.5 0.4 107 0.4
N 10 10 10 10 10 10 10 10
Mean 8.79* 14,6 44.1* 502 16.7 33.2 1153 2.6
g(})% S.D. 0.26 05 11 18 0.8 0.5 163 0.5
N 10 10 10 10 10 10 10 10
Mean 8.67* 15.0  44.9 51.8 17.3 33.4 1111 2.7
2Go<5)o S.D. 0.32 0.6 1.7 1.2 0.5 0.7 117 0.3
’ N 10 10 10 10 10 10 10 10
Mean 8.71% 148 444 51.0 17.0 33.4 1067 2.4
S%go S.D. 0.19 05 13 15 0.6 0.4 126 0.4
’ N 10 10 10 10 10 10 10 10
Groyp / Dose WBC WBC Differential Counting(%) PT APTT
l<mg/ kg) (x10° cells/ul) NEU LYM  MONO EOS BASO (sec) (sec)
Mean 8.13 29 709 3.8 1.3 0.1 14.9 17.2
o S.D. 1.37 97 97 07 03 0.0 0.5 11
N 10 10 10 10 10 10 10 10
Mean 9.17 206 745 2.9 1.3 0.2 14.8 16.3
gg% S.D. 1.96 65 75 0.9 0.5 0.1 0.4 1.0
N 10 10 10 10 10 10 10 10
Mean 10.54 189 764 2.7* 1.3 0.2 14.5 15.5
2%30 8.D. 3.68 55 6.3 1.0 0.4 0.1 05 2.1
’ N 10 10 10 10 10 10 10 10
Mean 9.23 19.0 768 2.4 1.1 0.2 14.8 15.8
s%go S.D. 1.13 69 72 0.6 0.3 0.1 0.6 2.0
’ N 10 10 10 10 10 10 10 10
Sex : Female
Group / Dose RBC HGB HCT RBC Indices ’PLT Reti
mg/kg) x10°cells/pl)  (g/dl) (%)  MCV(fL) MCH(pg) MCHC(g/dL)  (x10°cells/pl) (%)
Mean 8.10 14.6  43.0 53.1 18.0 34.0 1082 2.0
%1 S.D. 0.29 0.4 1.3 1.3 0.5 0.3 139 0.4
N 10 10 10 10 10 10 10 10
Mean 8.09 14.6 429 53.0 18.0 33.9 1071 2.1
N S.D. 0.31 05 17 15 0.5 0.5 76 0.3
N 10 10 10 10 10 10 10 10
Mean 7.85 142 419 53.5 18.2 34.0 1018 2.3
2%0 S.D. 0.47 05 16 1.9 0.6 0.4 336 0.5
N 10 10 10 10 10 10 10 10
Mean 7.72¢ 143 419 54.3 18.5 34.1 1122 2.5
s,Goéo S.D. 0.27 05 12 21 0.8 0.5 133 14
N 10 10 10 10 10 10 10 10
Groyp / Bjose WBC WBC Differential Counting(%) PT APTT
L(mg kg (x10°cells/#L)  NEU LYM  MONO EOS BASO (sec) (sec)
Mean 4.21 158 794 2.2 2.0 0.2 14.5 14.3
%1 S.D. 1.08 53 47 0.7 0.7 0.1 0.8 1.8
N 10 10 10 10 10 10 10 10
Mean 4,40 185 769 2.5 1.6 0.1 14.8 15.5
N S.D. 1.94 50 68 11 0.6 0.1 0.5 0.8
N 10 10 10 10 10 10 10 10
Mean 4,24 18.6 77.1 2.1 1.6 0.1 15.0 15.6
z%go S.D. 0.59 60 65 0.6 0.7 0.1 0.6 1.1
’ N 10 10 10 10 10 10 10 10
Mean 4.69 17.6 77.5 2.4 1.4 0.2 14.8 15.7
5%0 SD. 1.33 69 73 09 03 0.1 0.6 16
N 10 10 10 10 10 10 10 10

Significantly different from control by Dunnett's t-test : * p{0.05, * p<0.01,
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AYTERe) 5 NG AR G2 AYT B BukshA gokone B4A ofnj: gna A}
A REo) WEol gl wF % hly 28 B BET 2 9, £ 800 mykg Folzold @A
g Fustd Wb}l BAEA) Ypore By 2FHGB) % dAvhEAEAHCDY P27t
312 ojn)t ek Abg #FEgo} B Aug Ao g
FH 2,000 2 5,000 mg/kg FoIoll A of W do] gidle g 5484 ou= gltal AlEE
WEEE G T(MONO)Y| Thavt #FESe  thTable 5). 3579 ¢4 5,000 mg/kg F ol
U Argt HEos FUETF(WBO)Y HEk A A=A gt YO AdEE A

Table 6, Summary of Hematological Parameters (Recoverygroup)

Sex : Male

Group / RBC HGB HCT RBC Indices PLT Reti
Dose(ng/kg) (x10° cells/sl)  (g/dl) (%) MCV(EL) MCH(pg) MCHC(g/dL) (x10° cells/mL) (%)
Mean 8.9 151 443 493 16.8 34.1 1107 2.3

o S.D, 0.35 06 17 12 0.6 05 77 0.2

N 5 5 5 5 5 5 5 5

Mean 8.56 148 429 502 17.3 34.4 1243 25

S0 5D, 033 04 14 07 05 0.8 326 05

N 5 5 5 5 5 5 5

Group / WBC WBC Differential Counting(%) PT APTT
Dose(mg/kg) (x10° cells/uL) NEU LYM MONO EOS BASO (sec) (sec)
Mean 8.51 21,7 734 3.2 1.2 0.1 14.5 16.9

e S.D. 152 89 97 11 0.4 0.1 04 0.9

N 5 5 5 5 5 5 5 5
Mean 8.06 193 752 35 1.2 0.2 14.2 15.0¢

5%(4)0 S.D. 1.25 86 108 1.8 0.5 0.1 0.6 15

N 5 5 5 5 5 5 5
Sex : Female

Group / RBC HGB  HCT RBC Indices PLT Reti
Dose(mg/kg) (x10° cells/pL)  (g/dL) (%) MCV(fL) MCH(pg) MCHC(g/dL) (x10° cells/tL) (%)
Mean 7.52 138 405 54,0 18.4 34.1 1079 23

< S.D. 0.26 04 08 24 0.9 0.5 155 0.7

N 5 5 5 5 5 5 5 5

Mean 7.95 14.6 427 53.7 18.3 34.1 993 27

S0 5D 0.48 09 30 10 03 0.3 121 0.6

N 5 5 5 5 5 5 5 5
Group / WBC WBC Differential Counting(%) PT APTT
Dose(mg/kg) (x10’ cell/4L)  NEU LYM MONO  EOS BASO (sec) (sec)
Mean 4,98 183  76.9 25 1.4 0.2 14.3 14,5

< S.D. 1.71 39 50 11 0.1 0.1 0.9 0.8

N 5 5 5 5 5 5 5 5

Mean 5.64 138 825 22 0.9 0.1 14.3 14.5

S0 5D 158 39 43 07 02 0.0 0.6 11

N 5 5 5 5 5 5 5 5

Significantly different from control by Dunnett's t-test : * p{0.05, * p(0.01
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Table 7. Summary of Clinical Chemistry (Maingroup)

Sex : Male
Group / ALT AST ALP GGT Glu BUN Crea T-Bili T-Chol
Dose(mg/kg) (U/L) (U/L) WU/ (UML) (mg/dl) (mg/dL) (mg/dL)  (mg/dL)  (mg/dL)
Mean  30.3 914 2979  0.90 158 12.7 0.48 0.05 84
G S.D. 2.0 215 562 0.34 19 1.7 0.07 0,02 21
N 10 10 10 on 10 10 10 10 10
Mean 298  79.8 2895  0.64 174 13.0 0,47 0.05 99
3 SD. 58  17.1 345 _ 0.40 20 1.3 0.04 0.02 24
N 10 10 10 77 10 10 10 10 10
Mean 277 775 3085  0.89 168 13.0 0.48 0.05 92
200 _SD. 27 136 657 0.4 15 2.2 0.04 0.02 24
N 10 10 10 o~ 10 10 10 10 10
Mean 287 855 2668 103 165 12,9 0.50 0.05 81
sG6  SD. 99 247 792 048 12 17 0.04 0.02 14
N 10 10 10 o 10 10 10 10 10
Group / TG TP Alb A/G P Ca Na K cl
Dose(mg/kg) (mg/dL) (g/dL) (g/dL) ratio  (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)
Mean 75 0.2 2.5 0.69 5.95 10.4 141 4.5 104
G S.D. 30 0.2 0.1 004 0.59 0.3 1 0.4 1
N 10 10 10 10 10 10 10 10 10
Mean 75 6.2 2.5 0,66 6.05 10.4 141 4.6 104
S5 S.D. 37 0.2 01 004 0.51 0.3 1 0.4 1
N 10 10 10 10 10 10 10 10 10
Mean 96 6.2 2.5 0.69 5.76 10.5 141 4.6 104
2%80 S.D. 42 0.3 01 007 0,40 0.4 1 0.4 1
N 10 10 10 10 10 10 10 10 10
Mean 72 6.2 24 0.65 6.14 10.5 140 4.7 103*
s30  SD._ 27 03 01 004 033 0.3 1 0.5 1
N 10 10 10 10 10 10 10 10 10
Sex : Female
Group / ALT AST  ALP  GGT Glu BUN Crea T-Bili T-Chol
Dose(mg/kg) (U/L) U/ U/ WU/  (mg/dl) (mg/dl) (mg/dL)  (mg/dL)  (mg/dL)
Mean 387 1025 1609 0,54 146 13.4 0.52 0,09 101
G s.D. 361 8 650 037 12 1.3 0,06 0.02 22
N 10 10 10 8 10 10 10 10 10
Mean  40.8 1123 130.8 0.37 148 13.8 0.51 0.08 109
3 SD. 20,0 439 437  0.28 15 2.2 0.06 0.01 21
N 10 10 10 6" 10 10 10 10 10
Mean 283 868 1557 0,50 150 12,9 0,52 0.08 99
B0 _SD. 138 213 539 023 15 14 0.05 0.02 17
' N 10 10 10 6 10 10 10 10 10
Mean 349 958 1218  0.60 148 14.1 0.49 0.07 109
5%0 SD. 209 424 458  0.32 20 2.8 0.07 0.01 25
N 10 10 10 6" 10 10 10 10 10
Group / TG TP Alb A/G P Ca Na K cl
Dose(mg/kg) (mg/dL) (g/dL) (g/dL) ratio  (mg/dL) (mg/dL) (mmol/L) (mmol/L) (mmol/L)
Mean 39 6.6 3.0 0.86 4.47 10.3 141 4.1 106
G S.D. 38 0.4 03 008 0.54 0.4 1 0.2 1
N 10 10 10 10 10 10 10 10 10
Mean 30 6.5 29 081 4.32 10.3 141 4.1 106
3 S.D. 16 0.4 02 005 0.89 0.4 1 0.3 2
N 10 10 10 10 10 10 10 10 10
Mean 36 0.4 2.9 0.84 4,50 10.3 140 4.0 106
2G0  _SD. 26 03 02 007 071 0.3 1 0.2 2
N 10 10 10 10 10 10 10 10 10
Mean 57 6.8 3.1 0.84 5.09 10.7* 140 4.2 103*
5%0 SD. 39 0.6 04 009 076 0.5 1 0.4 2
N 10 10 10 10 10 10 10 10 10

A Values below(above) the level of detection were excluded from statistics. Significantly different from control
by Dunnett's t—test: * p{0.05, ** p{0.01.
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Sex @ Male
Group / ALT AST ALP GGT Glu BUN Crea T-Bili T-Chol
Dose(mg/kg) (U/L) (U/L) (U/L) (U/L) (mg/dl)  (mg/dL) (mg/dl) (mg/dl) (mg/dL)
Mean 29.1 84.1 226.2 0.55 154 13.1 0.45 0.06 94
G sD. 36 148 472 03 15 1.4 002 002 2
N 5 5 5 4 5 5 5 5 5
Mean 64,0 112.5 323.4 0.48 150 12.3 0.45 0.06 118
5,%30 SD. 806 %9 93 02 13 1.1 0.07  0.02 47
N 5 5 5 5 5 5 5 5 5
Group / TG TP Alb A/G ratio P Ca Na K Cl
Dose(mg/kg) (mg/dl) (g/dl)  (g/dL) (mg/dL)  (mg/dL) (mmol/L) (mmol/L) (mmol/L)
Mean 75 6.1 2.4 0.67 5.39 10.3 140 45 104
%1 S.D. 14 0.2 0.1 0.04 0.34 0.2 2 0.3 2
N 5 5 5 5 5 5 5 5 5
Mean 93 6.2 25 0.68 5.63 10.4 140 45 104
so0 SD. 35 03 02 00 040 04 1 0.3 1
N 5 5 5 5 5 5 5 5 5
Sex : Female
Group / ALT AST ALP GGT Glu BUN Crea T-Bili T-Chol
Dose(mg/kg) (U/L) (U/L) (U/L) (U/L) (mg/dl)  (mg/dL) (mg/dl) (mg/dl) (mg/dL)
Mean 404 106.9 115.7 0.27 148 15,5 0.48 0.12 117
G sD. 96 32 49 036 17 22 0.9 003 41
N 5 5 5 2 5 5 5 5 5
Mean  33.2 78.9 128.8 0.44 153 13.3 0.48 0.11 114
S%O SD., 88 23.6 48.5 0.02 10 15 0.07 0.04 35
N 5 5 5 2 5 5 5 5 5
Group / TG TP Alb A/G ratio P Ca Na K cl
Dose(mg/kg) (mg/dl) (g/dl)  (g/dL) (mg/dL)  (mg/dL) (mmol/L) (mmol/L) (mmol/L)
Mean 46 6.6 3.0 0.82 4.22 10.4 140 4.2 103
O sp. 2 06 o4 007 0.60 0.5 1 0.3 2
N 5 5 5 5 5 5 5 5 5
Mean 95 6.6 3.0 0.86 4,37 10.4 140 3.9" 103
S0 SD_ 48 06 04 0 0% 05 1 0.1 1
N 5 5 5 5 5 5 5 5 5

Significantly different from control by Dunnett's t-test: * p(0.05.
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Table 9, Summary of Necropsy Findings (Maingroup)

Sex Male Female
Organ /  Group Gl G2 G3 G4 Gl G2 G3 G4
Findings Dose (mg/kg) 0 800 2,000 5,000 0 800 2,000 5,000
No. of animals 10 10 10 10 10 10 10 10
Unremarkable findings 9 10 9 10 9 9 9 10
No. of examined 10 10 10 10 10 10 10 10
Kidney  -Discolored area, dark brown, left 0 0 0 0 1 0 0 0
Skin -Crust, right and left forelimb 1 0 0 0 0 0 0 0
-Mass, subcutaneus 0 0 0 0 0 1 0 0
Testis -Small, bilateral 0 0 1 0
Uterus -Focus, dark red 0 0 1 0

External surface and other organs in body cavity (cranial, thoracic and abdominal) were unremarkable,

Table 10, Summary of Necropsy Findings (Recoverygroup)

Sex Male Female

Organ / Findings Group Gl G4 Gl G4
Dose (mg/kg) 0 5,000 0 5,000

No. of animals 5 5 5 5

Unremarkable findings 5 5 3 5

No. of examined 5 5 5 5

Ovary -Small, left 1 0

Tail -Exfoliation 0 0 1 0

External surface and other organs in body cavity (cranial, thoracic and abdominal) were unremarkable,
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