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ABSTRACT : Single and 4 weeks oral administration of New wonbangwoohwangchungsimwon (NSCH)
which was used l-muscone as substitutive material of musk, to beagle dogs of both sexes were per-
Jormed to investigate both acute and subacute toxicity. Beagle dogs (3 males and 3 females) in acute ex-
periments were administered orally with sinlge dose of 2,000 mg/kg and groups of 9 male and 9 female
beagle dogs in subacute experiments were given daily different dosage of NSCH, 160 mg/kg/day (low
dosage group), 400 mg/kg/day (middle dosage group), 1,000 mg/kg/day (high dosage group) once a
day for 4 weeks by oral route according to the Established Regulation of Korea Food and Drug Ad-
ministration (1996. 4. 16). LD;, value for beagle dogs was more than 2,000 mg/kg per oral for both male
and females. In animals administered with NSCH, there were neither dead animals nor significant
changes of body weights. In addition, no differences were found between control and treated groups in
clinical sign, urinalysis, eye examination, hematology, serum chemistry, organ weight and other fingings.
No histological lesions were observed in both control and treatment groups. Above data strongly suggset
that NSCH in beagle dogs is considered to be safe.
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Table 1. Mortality of Male Beagle Dogs after Oral Administration of NSCH

Number of Deaths

Dose (mg/kg) I\I;f) (?' ]?; sz;g/g Days after Dosing
0 1 6 7 8 10 11 12 13 14
0 0/3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2,000 0/3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table 2. Mortality of Female Beagle Dogs after Oral Administration of NSCH
Number of Deaths
Dose (mg/kg) I\I;Io (?' 1?: saig/g Days after Dosing
0 5 6 7 8 9 10 11 12 13 14
0 0/3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2,000 0/3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Table 3. Clinical Findings of Male Beagle Dogs after Oral Ad-
ministration of NSCH

Table 4. Clinical Findings of Famale Beagle Dogs after Oral Ad-
ministration of NSCH

Dose (mg/kg) Observation Range Dose (mg/kg) Observation Range
0 Appears Normal Day 0~Day 14 0 Appears Normal Day 0~Day 14
2,000 Appears Normal Day 0~Day 14 2,000 Appears Normal Day 0~Day 14
D AtLE 2) LeEY
AHEES o o $A4 dET 2 2,000 mgkg F o o SAdET % 2,000 mgkg FoAT EFol
of Toll A AZF A gkeh(Table 1, 2). o] 24 A|HE A 5HT o]t FAbe] FF=A] Wskeh(Table 3, 4).
el Aldu-$-3HA A A (NSCH)2] v|27lel| =gk LD
50| = 2,000 mg/kg o] Aboletal Ab gt 3) St

Table 5. Changes of Body Weights of Male Beagle Dogs after Oral Administration of NSCH

Dose Animal Body Weight (kg)
(mg/kg) Number day-8 day-4 dayQ dayd day8 day12 day15
1 6.8 7.0 7.2 7.2 7.2 7.3 7.2
2 7.8 7.9 7.8 7.7 7.6 7.6 7.8
0 3 7.6 7.4 7.5 7.5 7.6 7.5 7.6
mean 7.40 7.43 7.50 7.47 7.47 7.47 7.53
std 0.53 045 0.30 0.25 0.23 0.15 0.31
1 7.0 7.4 7.3 7.3 7.1 6.9 7.1
2 7.8 7.9 7.8 7.7 7.6 7.6 7.8
2,000 3 8.1 85 8.4 8.6 8.6 82 8.6
mean 7.63 7.93 7.83 7.87 7.77 7.57 7.83
std 0.57 0.55 0.55 0.67 0.76 0.65 0.75
Table 6. Changes of Body Weights of Female Beagle Dogs after Oral Administration of NSCH
Dose Animal Body Weight (kg)
(mg/kg) Number day-8 day-4 day0 day4 day8 day12 day15
1 8.3 8.3 8.2 84 8.3 8.0 8.2
2 6.4 6.9 6.9 7.0 6.9 7.0 7.2
0 3 8.5 8.7 8.5 8.7 9.0 9.0 9.0
mean 7.73 7.97 7.87 8.09 8.07 8.00 8.13
std 1.16 0.95 0.85 0.91 1.07 1.00 0.90
1 8.1 8.4 83 8.6 8.4 8.2 8.3
2 83 83 8.2 8.4 83 8.0 8.1
2,000 3 7.8 8.1 8.1 7.9 8.3 8.2 8.1
mean 8.07 8.27 8.20 8.30 8.33 8.13 8.17
std 0.25 0.15 0.10 0.36 0.06 0.12 0.12
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Table 7. Gross Findings of Male Beagle Dogs after Oral Ad-

ministration of NSCH
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Table 8. Gross Findings of Female Beagle Dogs after Oral Ad-

ministration of NSCH

FoIT 27

2kSteh(Table

Dose Gross Observation Frequency Dose Gross Observation Frequency
(mg/ke) Location Observation Decedents  Survivors (mg/kg) Location Observation Decedents  Survivors
0 none - 0 3/3 0 none - 0 3/3
2,000 none - 0 3/3 2,000 none - 0 3/3

Table 9. Hematological Values before and after Oral Administration of NSCH in Male Beagle dogs
Control NSCH
Parameter
Before After Before After
WBC (10%/ul) 16.73+ 2.05 14.87+ 1.29 19.431 3.07 16.90+ 1.61
Segment (%) 5433+ 7.51 56.33+10.12 62.67+ 9.45 63.00+ 7.21
Band (%) 267+ 1.15 1.67+ 1.53 3.67+ 2.08 2.00+ 1.00
Lymphocyte (%) 38.00+ 7.55 34.67+ 7.57 27.671412.06 26.33+ 8.50
Monocyte (%) 3.00+ 1.00 533+ 1.53 533+ 252 6.67+ 2.31
Eosinophil (%) 2.00x 1.00 2.00% 2.00 0.67+ 0.58 2.00+ 1.73
Basophil (%) 0.00+ 0.00 0.00+ 0.00 0.00+ 0.00 0.00+= 0.00
RBC (10%ul) 6.27+ 034 6.36+ 0.27 6.20+ 0.70 6.11+ 0.64
Hb (g/dL) 14.10+ 0.56 14.80+ 1.06 1427+ 133 1410+ 1.14
HCT (%) 4040+ 2.42 4123+ 2.54 392 + 425 38.67+ 3.48
MCV (L) 64.37+ 1.07 64.83+ 1.75 6327+ 2.20 63.40+ 2.25
MCH (pg) 22.50+ 1.37 2327+ 0.76 23.03+ 0.59 23.13+ 0.61
MCHC g%) 35.00+ 191 3587+ 047 36.37+ 0.76 36.47+ 0.57
PLT (107/ul) 326.00+=47.09 316.00+31.95 249.33+87.92 362.00+£91.00

WBC, white blood cell; RBC, red blood cwell; Hb, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular

hemoglobin; MCHC, mean corpuscular hemoglobin concentration; PLT, platelet.

Table 10. Hematological Values before and after Oral Administration of NSCH in Female Beagle dogs

Control NSCH
Parameter
Before After Before After
WBC (103/ul) 1427+ 1.80 14.07+ 0.90 12.00+ 3.32 1097+ 1.55
Segment (%) 55.67+t 6.43 59.00+ 6.24 62.67+14.19 60.00+ 7.21
Band (%) 133+ 1.53 3.00+ 2.00 133+ 1.15 1.67+ 2.08
Lymphocyte (%) 36.00+ 7.55 34.00+ 9.64 26.33+10.97 28.00+ 9.17
Monocyte (%) 3.67x 1.15 2.67+ 0.58 7.00+ 0.00 6.67+ 1.15
Eosinophil (%) 333+ 2.08 133+ 1.53 2.67+ 2.89 3.67+ 1.53
Basophil (%) 0.00+ 0.00 0.00+ 0.00 0.00£ 0.00 0.00+ 0.00
RBC (105/ul) 6.18+ 0.10 6.284+ 0.15 6.341+ 0.59 6.20x= 0.06
Hb (g/dL) 14.77+ 0.42 1437+ 0.42 149+ 0.52 14.73+ 0.55
HCT (%) 40.77+ 1.43 41.47+ 0.99 41.6 + 2.52 40.77+ 2.86
MCV (fL) 65.93+ 1.97 66.10+ 2.59 65.63+ 2.06 65.73+ 4.10
MCH (pg) 23.93+ 0.78 2290+ 0.87 2357+ 1.27 23.80+ 0.70
MCHC Q%) 36.23+ 0.64 34.67+ 1.80 35.83+ 0.90 36.17+ 1.27
PLT (10°/ui) 321.67+40.65 323.67+25.42 370.33+58.23 334.33+61.70

WBC, white blood cell; RBC, red blood cwell; HCT, hematocrit; Hb, hemoglobin; MCV, mean corpuscular volume; MCH, mean corpuscular

hemoglobin; MCHC, mean corpuscular hemoglobin concentration; PLT, platelet.



Table 11. Serum Biochemical Values before and after Oral Administration of NSCH in Male Beagle Dogs

Control NSCH
Parameter
Before After Before After
TP (g/dL) 5.57+ 0.06 5.53+ 0.21 5.60+ 0.20 540+ 0.26
Albumin (g/dL) 3.20%= 0.20 3.20+ 0.17 3.17+ 0.12 297+ 0.23
BUN (mg/dL) 17.33+ 2.52 16.67+ 1.53 17.00+ 6.24 16.00+ 3.61
CREAT (mg/dL) 0.67+ 0.12 0.67+ 0.06 0.63+ 0.06 0.73£ 0.15
AST (IU/L) 41.00+ 6.56 43.33+ 7.23 38.00+ 6.08 4400+ 8.54
ALT (IU/L) 29.67+ 4.93 34.00+ 8.19 37.00+13.75 3400+ 8.19
ALP (IU/L) 156.00+27.50 163.00+ 5.29 139.00+21.38 120.00+ 24.64
CPK (IU/L) 268.331+26.69 293.331+76.64 275.67+42.72 261.331+153.46
CHOL (mg/dL) 157.67+13.01 153.00+£22.00 175.00+53.70 164.67+ 55.77
P (mg/dL) 6.10+ 0.56 573+ 045 6.63+ 1.01 5.90+ 1.00
Ca (mg/dL) 10.63+ 0.38 10.57+ 0.57 11.17+ 0.90 10.80+ 0.69
A/G ratio 1.27+ 0.12 1.37+ 0.15 1.27+ 0.06 1.20+ 0.10

TP, total protein; BUN, blood urea nitrogen; CREAT, creatinine; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phos-
phatase; CPK, creatinine phosphokinase; CHOL, cholesterol; P, inorganic phosphorus; Ca, calcium; A/G ratio, albumin/globulin ratio.

Table 12. Serum Biochemical Values before and after Oral Administration of NSCH in Female Beagle Dogs

Control NSCH
Parameter
Before After Before After
TP (g/dL) 5.70+ 0.10 5.63+ 0.15 557+ 032 5.37£ 0.45
Albumin (g/dL) 3.17+ 0.12 3.20+ 0.20 323+ 0.12 3.17+ 0.25
BUN (mg/dL) 16.00x= 1.00 1433+ 2.08 19.33+ 6.51 2533+ 7.57
CREAT (mg/dL) 0.60+ 0.10 0.70+ 0.10 0.73+ 0.12 0.80+ 0.10
AST (IU/L) 51.00+ 4.00 49.67+ 4.93 40.67+ 5.51 4533+ 6.11
ALT (IU/L) 33.33+ 2.08 34.00+ 7.81 37.00+ 3.00 41.67+ 4.04
ALP (IU/L) 174.00+ 7.94 172.33+20.01 201.67+33.62 195.00+26.66
CPK (IU/L) 341.00+49.00 321.33+20.43 334.33+43.41 336.00+46.00
CHOL (mg/dL) 156.67+10.12 158.00+13.89 179.33+£17.62 163.67+£55.77
P (mg/dL) 5.93+ 0.55 5.90+ 0.46 6.90+ 0.44 5.90+ 1.00
Ca (mg/dL) 10.57+ 0.35 10.63+ 0.21 11.43+ 0.31 10.80+ 0.69
A/G ratio 1.27+ 0.15 1.33+ 0.21 1.40+ 0.10 1.20+ 0.10

TP, total protein; BUN, blood urea nitrogen; CREAT, creatinine; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phos-
phatase; CPK, creatinine phosphokinase; CHOL, cholesterol; P, inorganic phosphorus; Ca, calcium; A/G ratio, albumin/globulin ratio.

Table 13. Relative Organ Weights in Beagle Dogs after Oral Administration of NSCH

Female Male
Parameter
Control NSCH Control NSCH
Hypophysis (mg/%) 0.54 +0.13 0.53 £0.07 0.58 = 0.07 0.60 + 0.10
Submandi. gl. 0.09 #0.01 0.10 +0.09 0.10 = 0.06 0.11 + 0.29
Thyroid gl. 0.009-+0.002 0.008+0.002 0.010+ 0.001 0.010+0.002
Thymus 0.19 +0.007 0.18 £0.03 0.23 = 0.07 0.22 + 0.14
Lung 2.00 £0.05 1.80 +0.11 2.19 + 0.18 2.26 = 0.37
Kidney 0.65 +0.06 0.78 £0.03 0.78 + 0.13 0.82 £ 0.05
Liver 4,57 £1.05 433 +0.27 475 + 0.16 492 + 041
Heart 0.86 +0.07 0.92 +£0.06 0.99 + 0.06 0.96 =+ 0.14
Pancreas 0.29 +0.08 0.23 +0.02 0.24 + 0.05 0.25 + 0.07
Spleen 0.26 +0.04 0.31 £0.04 0.33 £ 0.11 0.29 + 0.04
Adrenal gl. (mg/%) 11.58 +£1.91 11.06 +1.13 1204 + 213 11.36 & 0.40
Ovary (testis) (mg/%) 6.63 +1.12 8.89 +1.61 92.92 +20.58 57.58 £26.71
Uterus (pros.gl) (mg/%) 9.91 +1.00 10.09 +0.70 20.87 +12.13 1559 + 2.53
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Table 14. Mortality of Female Beagle Dogs after Oral Ad-
ministration of NSCH for 4 Weeks

279

Table 16. Clinical Findings of Female Beagle Dogs after Oral Ad-
ministration of NSCH for 4 Weeks

Number of Deaths

Dose  No. Dead/ -
(mg/kg) No. Dosing Weeks after Dosing
0 1 2 3 4
1000 0/3 0 0 0 0 0
400 0/3 0 0 0 0 0
160 0/3 0 0 0 0 0
Table 15. Mortality of Male Beagle Dogs after Oral Ad-
ministration of NSCH for 4 Weeks
Number of Deaths
Dose  No. Dead/ .
(mg/kg) No. Dosing Weeks after Dosing
0 1 2 3 4
1000 0/3 0 0 0 0 0
400 0/3 0 0 0 0 0
160 0/3 0 0 0 0 0
2) MEMS U S5 st
7t Fol wye) 2rdA el AR A A
B o} Akl ABAH 2 Sae) Wahe

2837 eghet.

» AEe

Dose (mg/kg) Observation Range
1000 Appears Normal Day 0~Day 28
400 Appears Normal Day 0~Day 28
160 Appears Normal Day 0~Day 28

Table 17. Clinical Findings of Male Beagle Dogs after Oral Ad-
ministration of NSCH for 4 Weeks

Dose (mg/kg) Observation Range
1000 Appears Normal Day 0~Day 28
400 Appears Normal Day 0~Day 28
160 Appears Normal Day 0~Day 28
2T FoIT LFolA AL o] gade WA
g % glgieh
5) SHSHE| ZAIL
AET, FArtEIEA, duag2ilAe Al
BAge] Felddel sl F7hshe AR ndort
72 Q2T dRaEAE Xﬂﬂﬂ#‘—c— oA Aol
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A d2Te] lymphocytes}t 7 o = «1 PATE
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228 AZZPE 45 2T ST BFo] b shAw 2% AP Wil EAge ¢
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4) tulsta A 6) YHZNQIX} 7| SHAIAA
Table 18. Changes of Body Weights of Female Beagle Dogs after Oral Administration of NSCH for 4 Weeks

Dose Animal Body Weights (kg)-weeks
(ng/kg) Number -1 0.5 0 0.5 1 1.5 2 2.5 3 35 4

1 7.0 7.5 7.7 7.8 7.9 8.0 7.9 8.1 8.2 8.3 8.4

2 7.0 6.9 7.0 71 73 7.4 7.7 7.8 8.0 8.2 8.2

Control 3 6.9 7.2 7.0 71 7.4 73 7.7 8.1 8.1 8.2 8.2
mean 6.97 7.20 7.23 7.33 7.53 7.57 7.77 8.00 8.10 8.23 8.27
std 0.06 0.30 0.40 0.40 032 0.38 0.12 0.17 0.10 0.06 0.12

1 6.0 6.7 6.7 6.8 6.8 6.8 6.9 7.2 75 8.1 8.2

2 6.6 6.8 7.1 7.2 75 7.6 7.8 7.8 7.8 7.9 8.1

1000 3 7.4 7.4 7.5 7.5 7.6 7.7 7.9 8.0 8.2 8.3 8.4
mean 6.65 6.98 7.17 7.18 7.30 7.37 7.54 7.70 7.82 8.10 8.21
std 0.72 0.36 0.30 0.34 0.44 0.49 0.54 0.37 0.37 0.20 0.16

1 7.5 8.1 84 8.4 8.4 8.4 8.5 8.6 9.0 9.0 8.6

2 6.8 7.6 8.1 8.2 83 8.6 8.7 8.3 8.7 8.8 8.7

400 3 7.0 7.8 7.8 7.7 7.8 7.9 7.9 8.6 8.7 8.8 8.7
mean 7.11 7.82 8.10 8.09 8.16 8.30 8.37 8.51 8.80 8.80 8.60
std 0.37 0.23 0.31 0.32 0.06 0.06 0.06 0.12 0.25 0.35 0.35

1 6.6 7.6 7.9 7.9 7.9 7.9 8.0 8.3 8.7 8.8 8.8

2 6.5 73 7.7 7.8 79 8.0 8.0 8.1 8.4 8.2 8.2

160 3 6.5 6.7 7.3 7.3 7.8 7.9 8.1 8.3 8.9 8.8 8.8
mean 6.53 7.20 7.63 7.67 7.87 7.93 8.03 8.23 8.67 8.60 8.60
std 0.06 0.46 0.31 0.32 0.06 0.06 0.06 0.12 0.25 0.35 0.35
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Table 19. Changes of Body Weights of Male Beagle Dogs after Oral Administration of NSCH for 4 Weeks

Dose Animal Body Weights (kg)-weeks
(mg/kg) Number -1 05 0 0.5 1 1.5 2 25 3 35 4
1 7.2 6.9 73 73 7.3 73 7.9 7.9 8.5 8.6 93
2 73 7.2 8.0 8.0 8.1 8.0 8.6 8.7 9.1 93 9.9
Control 3 7.7 7.4 7.9 7.9 7.7 8.4 8.4 8.6 9.1 9.4 99
mean 7.25 7.05 7.65 7.65 7.70 7.65 8.25 8.30 8.80 8.95 9.60
std 0.07 0.21 0.49 0.49 0.57 0.49 0.49 0.57 0.42 0.50 0.42
1 73 7.4 7.4 8.2 8.2 8.2 8.3 9.1 9.1 9.8 9.8
2 7.7 83 8.4 9.1 9.1 9.1 9.1 10.3 10.4 11.1 11.6
1000 3 8.0 8.4 8.5 9.0 9.0 9.0 9.0 9.6 9.7 10.0 10.1
mean 7.67 8.04 8.09 8.78 8.77 8.77 8.80 9.67 9.74 10.30 10.51
std 0.35 0.57 0.61 0.48 0.49 0.49 0.46 0.61 0.64 0.70 0.96
1 8.3 8.8 8.9 9.1 9.1 9.1 9.1 10.6 10.8 11.5 115
2 8.0 85 8.6 10.3 10.0 10.0 10.0 10.6 10.8 11.0 11.4
400 3 7.6 7.8 7.8 8.2 83 83 83 8.6 8.7 8.9 95
mean 7.97 8.37 8.41 9.12 9.13 9.13 9.15 9.98 10.09 10.47 10.80
std 0.35 0.56 0.56 0.90 0.85 0.85 0.89 1.14 121 1.38 1.14
1 8.0 8.4 8.5 10.1 10.0 10.0 10.0 10.7 10.8 11.3 11.4
2 6.9 6.7 6.7 7.8 7.8 7.8 7.8 8.4 8.4 9.0 9.2
160 3 7.8 8.1 8.2 9.4 9.4 9.4 95 938 9.8 10.1 10.5
mean 7.57 7.75 7.79 9.09 9.07 9.07 9.11 9.63 9.70 10.13 10.35
std 0.59 0.93 0.96 1.15 1.14 1.14 1.16 1.17 1.23 1.15 1.11

Table 20. Hematological Values before and after Oral Administeration of NSCH in Female Beagle Dogs for 4 Weeks

Control 1000 mg/kg 400 mg/kg 160 mg/kg
Parameter
Before After Before After Before After Before After
PCV (%) 37.17+£1.70 42.27+598 43.43+1.72 39.53+3.42 42174434 42.50+3.90 42.43+7.49 39.17+1.55
Hb (g/dl) 11.80+0.62 13.70+1.47 14.20+£0.40 13.17+£0.84 13.60+1.23 14.03+1.11 12.43£0.65 12.53+0.49
MCHC (%) 31.77+1.03 32.53+1.15 32.67+0.40 33371090  32.30+0.95 33.03+0.46 31.70+0.14 32.00+0.20
MCH (pgz 19.05+0.61 20.01+1.96 19.62+0.25 18.91+0.84 19.37+0.57 20.32+1.33 17.824+2.09 19.43+0.22

WBC (10°/u) 9.974+-0.85 15.00+2.03 8.73+2.51 11.37+2.87 11.23+2.57 10.374+0.49 13.57+3.29 12.474+3.58
RBC (10°/u)) 6.19+0.28 6.841+0.41 7.241+0.29 6.961+0.28 7.03+0.72 6.901+0.13 7.07+1.25 6.451+0.21
PLT (10%uw)) 529.00+133.46 482.67+78.26 389.67434.08 456.67+25.00 511.00+172.86 414.002-115.43 414.33+120.14 538.00+75.02

BASO (%) 0.00x0.00 0.00+0.00 1.3342.31 0.00£0.00 1.00+1.73 0.00£0.00 0.33+0.58 0.00+0.00
EOSIN (%) 0.33+0.58 1.331+0.58 0.33+£0.58 0.67+0.58 0.671£0.58 1.67+1.53 0.33+0.58 0.33+0.58
SEG (%) 52.33+9.71 71.00+£2.00 69.674+-9.29 61.33£3.79  55.671+9.29 58.00+1.73 59.33+9.02 62.331+5.03

LYMPHO (%) 32334+3.79 15.67%t4.16 21.00+6.08 31.33+1.53  27.67+£8.96 33.67+3.06 24.671£6.03 24.33+8.14
MONO (%) 15.00+6.00 12.00+2.65 9.67+8.33 6.67+5.69 15.00+1.00 6.67+2.52 14.67+1.53 13.00+5.29

PCV, packed cell volume; Hb, hemoglobin; RBC, red blood cell; PLT, platelet; MCHC, mean corpuscular hemoglobin concentration; MCH,
mean corpuscular hemoglobin; WBC, white blood cell; BASO, basophil; EOSIN, eosinophil; SEG, segmented neutrophil; LYMPHO, lym-
phocytes; MONO, monocytes.

*Significantly different from before and after oral administration of NSCH (P<0.05).

Table 21. Hematological Values before and after Oral Administeration of NSCH in Male Beagle Dogs for 4 Weeks

Control 1000 mg/kg 400 mg/kg 160 mg/kg
Parameter
Before After Before After Before After Before After
PCV (%) 37.50+2.60 43.30+£1.27 37.80+2.15 41.10+0.62 35.37+3.11 43.27+3.56 35.97+5.23 38.53+£2.03
Hb (g/dl) 12.25+0.64 14.50*+0.42 12.80+0.72 13.00£0.20 11.70+0.62 14.20+1.70 11.97+£1.75 15.07+3.85
MCHC (%) 32.70+0.28 33.50+0.00 33.8740.37 31.70+0.00 33.17+1.45 32.77+1.68 33.27+0.15 33.13+1.43
MCH (pg? 19.62+0.12 20.25+0.43 20.98+0.89 19.66+£0.63 20.29+1.32  21.82+2.52 20.93+1.57 27.341+8.63

WBC (10°/u))  10.30%0.50 8.95+0.49 13.47+220 11.23+1.15 12.63+6.14  11.731+0.64 1590+3.34  11.77+0.86
RBC (10°/u) 5244177 7.16+0.06 6.1214-0.56 6.621+0.17 5.77+0.21 6.51+0.29 5.724+0.75 5.58+0.40
PLT (10°%u])  406.00432.19 345.00:43.84 271.67+45.37 426.00+193.12 270.33169.51 441.67+147.64 277.00265.09 405.33:+134.84

BASO (%) 0.00+0.00 0.00+0.00 0.331+0.58 0.00£0.00 0.00+0.00 0.00£0.00 0.00+0.00 0.00+0.00
EOSIN (%) 0.30+£0.71 1.50+0.71 2671231 1.67+1.53 233+1.15 1.67+£1.53 0.331:0.58 1.67+1.15
SEG (%) 47.50x0.71 66.50**14.95 66.33+4.73  62.33+3.79 65.33+£6.81 69.33+1.15 62.67+5.03  68.6712.08

LYMPHO (%) 31.00%£7.07 24.50+10.61 16.33+945  23.33+4.93 16.331+6.66 19.67+3.51 23.00£5.29 19.33+5.51
MONO (%) 20.304+4.09 7.001+4.24 9.33+3.06 8.33+1.53 14.67+1.15 6.67+£2.89 11.671+2.52 5.00+3.00

PCV, packed cell volume; Hb, hemoglobin; RBC, red blood cell; PLT, platelet; MCHC, mean corpuscular hemoglobin concentration; MCH,
mean corpuscular hemoglobin; WBC, white blood cell; BASO, basophil; EOSIN, eosinophil; SEG, segmented neutrophil; LYMPHO, lym-
phocytes; MONO, monocytes.

*Significantly different from before and after oral administration of NSCH (P<0.05).

**Significantly different from before and after oral administration of NSCH (P<0.01).
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Table 22. Prothrombin Time in Female Beagle Dogs after Oral Administration of NSCH for 4 Weeks

Control 1000 mg/kg 400 mg/kg 160 mg/kg
before after before after before after before after
PT 5.77+0.15 4.80+1.30 7.53+3.70 5.40+0.30 6.80+2.88 5.67+0.46 4.77+1.72 5.40+0.20
APTT 8.00£3.32 9.87+0.42 8.67+4.13 5.73+4.14 9.73+1.70 7.07+3.35 6.33+4.09 10.834+1.53

PT, Prothrombine time; APTT, Activated partial thromboplastin time.

Table 23. Prothrombin Time in Male Beagle Dogs after Oral Administration of NSCH for 4 Weeks

Control 1000 mg/kg 400 mg/kg 160 mg/kg
before after before after before after before after
PT 5.80+0.85 5.10+£0.42 7.90+3.90 5.53+1.52 8.47+2.28 6.1310.81 6.87+2.28 4334142
APTT 13.20+3.25 10.55+0.35 9.40+1.32 430+2.14 10.10+0.87 5.4+2.50 9.90+1.05 6.67+3.50

PT, Prothrombine time; APTT, Activated partial thromboplastin time.

Table 24. Serum Biochemical Values before and after Oral Administeration of NSCH in Female Beagle Dogs for 4 Weeks

Control 1000 mg/kg 400 mg/kg 160 mg/kg
Parameter
Before After Before After Before After Before After
ALT (U/L) 32.73+6.15 23.73+5.59 37.20+1356 30.80+12.63 42.00+2.78 37.901+6.51 39.20+10.31 34.63+3.93
AST (U/L) 25.50+£3.17 29174237  29.67+8.40 30.30+2.65 38.20+1.30 28.97+8.41 36.9043.94 28.57+3.88
ALP (U/L) 370.67+28.29 316.67+43.66 366.67+30.74 331.67+51.60 383.00+32.51 278.00+14.00 304.67+17.01 240.67430.27

BUN (mg/dl) 11.83£3.09 26.501+5.80  14.70+6.06 20.33:4.59 14.97+4.87 24.10+2.42 12.07+4.82 22.70+3.02
Creat. (mg/dl) 0.494-0.05 0.66+0.07 0.57£0.05 0.65+0.05 0.61+0.06 0.64+0.05 0.551+0.09 0.60+0.08
Glucose (mg/dl) 90.67+12.50 88.67+2.08  81.67+£9.50 93.33=-4.04 79.00+4.36 93.00+35.57 80.67+£12.86  87.33%£7.09
Albumin (g/dl) 2.52+0.02 2.84+0.08 2.78+0.09 2.91x0.09 2.83+0.22 3.10x0.16 2.71+0.14 2.954+0.09

TP (g/dl) 4.71+£0.23 5.45+0.25 5.40+0.11 5.90x0.30 5.49+0.35 5.97x0.10 5.22+0.17 5.481+0.27
A/G ratio 1.161£0.10 1.09+£0.04 1.07+0.11 0.98+0.13 1.07+0.13 1.08+0.08 1.082-0.04 1.17%0.006
Chol. (mg/dl) 143.67+23.03 166.67+12.42 169.33+£5.51  217.33=17.04 178.33+28.18 190.00+1852 167.67:2.08 162.00£17.52
Cal. (mg/dl) 11.404:0.51 10.51+£040  10.76+0.20 10.68=0.31 10.85+0.43 10.45+0.21 10.94+0.44 10.294-0.36
Phosp. (mg/dl) 7.34+0.99 7.411+0.44 6.57+0.92 7.290.22 6.591+0.66 7.14+0.66 7.32+0.81 7.31+0.39
CPK (U/L) 183.33+51.50 224.00+2.65 250.001+106.53 223.67+17.79 346.67+£23.54 163.00+21.17 236.67+45.00 196.67+19.73
Na* (mmol/L) 148.33+1.15 151.00+3.00 147.003.46 157.00+9.64 146.67+2.89 148.33+2.08 148.67+2.08 156.331+19.73
K* (mmol/L) 5374021 5.17+£0.06 5.23£0.55 49044 5.43+0.50 4.77+0.06 5.67+0.25 5.3340.38

CI' (mmol/L) 114334252 116.00%+1.73 113.00+2.65 11833+3.51 111.67+4.16 115.671+0.58 114.00+£1.73 111.67+7.63

ALT, alanine transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase; BUN, blood urea nitrogen; Creat, creatinine; TP, total
protein; A/G ratio, albumin/globulin ratio; Chol, cholesterol; Ca, calcium; P, inorganic phosphorus; CPK, creatinine phosphokinase.

Table 25. Serum Biochemical Values before and after Oral Administeration of NSCH in Male Beagle Dogs for 4 Weeks

Control 1000 mg/kg 400 mg/kg 160 mg/kg
Parameter
Before After Before After Before After Before After
ALT (U/L) 44.83+235  34.70+0.99 40.03+6.88 32.63+6.16  35.17+3.04 27.63+5.69 43.37+6.69 37.90+6.54
AST (U/L) 32.00+0.90 32.60+1.41 42.234+19.21 36.43+2.20 30.23+9.41 32.67+3.27 32.40+4.61 30.13+£2.29

ALP (U/L) 436.50+38.50 288.00+£35.35 345.00+48.78 245.00+18.68 486.33+111.73 355.00483.29333.67+19.03 240.33+30.17
BUN (mg/dl) 11.934+0.45 22.10**+0.85 7274233  1647**+0.40 7.734£0.65 17.07**x£0.23  7.60%0.78 17.77**+1.44

Creat. (mg/dl) 0.511£0.01 0.581:0.04 0.43+0.04 0.52+0.01 0.431+0.01 0.504£0.04 0.4610.03 0.524:0.01
Glucose (mg/dl) 93.33+7.50 101.50+2.12  105.00+7.00 98.33+£17.10 107.33+11.37 109.00%=7.94 101.00+5.29 106.67+:6.81
Albumin (g/dl) 2.73+0.12 3.03+0.19 2.67+0.02 2.90+0.05 2.62+0.01 2901012  2.59+0.08 2.99%*£0.02
TP (g/dl) 5454042 6.511+0.32 5.42+0.10 6.224+0.13 5354045 6.060.55 5.43+0.65 6.211+0.19
A/G ratio 1.01+0.06 0.87+0.03 0.97+0.02 0.87+0.05 0.97+0.15 0.93+£0.09 0.95+0.20 0.9340.05
Chol. (mg/dl) 168.33+£21.50 220.50+103.94 167.67+10.07 221.33+30.09 152.00+4.00 207.33+4.73 162.33+£34.39  210.00+16.46
Cal. (mg/dl) 10.93+0.33  11.30£0.16 11.51+0.55 12.31+0.37  11.55+0.26 11.74+034 11.624+0.26 12.5640.08
Phosp. (mg/dl)  7.53:+0.24 7.82+0.10 6.811-0.42 7.23+0.06 7.3710.64 7.04+0.68 6.26+0.14 7.73*%*1£0.27

CPK (U/L) 247.50+21.50 287.50+122.33 365.33+77.46 397.33+45.17 228.33+48.40 340.33+94.93324.00+38.00  313.00+132.82
Na" (mmol/L) 147.00+2.00 151.50+0.71 154.67+1.53 146.33+1.53 154.67+2.08 145331252 156.67+3.06 149.00+0.00
K* (mmol/L) 5.57+0.15 4.80+0.14 5.20+0.10 4.90+0.44 5.57+0.29 500030 547+0.25 5.37+0.31
ClI' (mmol/L)  113.33+1.53 117.00+1.41 114.00+1.00 114671153 11533+1.15 113.67+1.53 117.00+1.00 118.00+1.00

ALT, alanine transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase; BUN, blood urea nitrogen; Creat, creatinine; TP, total
protein; A/G ratio, albumin/globulin ratio; Chol, cholesterol; Ca, calcium; P, inorganic phosphorus; CPK, creatinine phosphokinase.
**Significantly different from before and after oral administration of NSCH (P<0.01).
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Table 26. Urinalysis in Female Beagle Dogs after Oral Ad- Table 27. Urinalysis in Male Beagle Dogs after Oral Ad-
ministration of NSCH for 4 Weeks ministration of NSCH for 4 Weeks

Control 1000 mg/kg 400 mg/kg 160 mg/kg Control 1000 mg/kg 400 mg/kg 160 mg/kg
Parameter Parameter

Before After Before After Before After Before After Before After Before After Before After Before After
1.025 1.020 1.022 1.020 1.025 1.025 1.040 1.026 1.025 1.020 1.025 1.025 1.025 1.025 1.030 1.030
gravity  1.030 1.035 1.032 1.020 1.020 1.025 1.030 1.025 gravity 1.021 1.020 1.025 1.030 1.025 1.020 1.020 1.025
1.025 1.035 1.035 1.032 1.030 1.030 1.025 1.025 1.030 1.031 1.030 1.030 1.025 1.030 1.025 1.035

6.7 6.5 6.8 67 64 6.4 6.3 6.8 6.5 6.8 6.4 6.6 6.5 6.5 6.7 6.7

pH 6.7 6.5 6.5 64 64 6.3 6.2 6.8 pH 6.5 6.8 6.5 6.9 6.7 6.7 6.7 6.8

6.8 6.8 6.5 6.5 67 68 65 6.6 6.4 67 6.5 6.6 6.3 6.4 6.5 6.7
WBC - - - - + - - - WBC - - - - - - - -

- - - - - + - - - - - - + - - -
nitrite - - - - - - - nitrite - - - - - - - -

- - - - - - - - + - - - - - - -

- - - - - - - - - - + - - - - +
protein - - - - - - - - protein - - + + - - - -

+ - - - - + - - - - - - - - - -
glucose - - - - - - - - glucose - - - - - - - -
ketone - - - - - - - - ketone - - - - - - - -

uro- B B i B B ) B ) uro- ) B ) ) ) ) ) B
bilinogen ) ) ) ) A ) A ) bilinogen A ) ) ) ) ) )
bilirubin - - - - - - - - bilirubin - - - - - - - -

Table 28. Relative Organ Weights in Beagle Dogs after Oral Administration of NSCH for 4 Weeks (%)

Female Male
Parameter
Control 1000 mg/kg 400 mg/kg 160 mg/kg Control 1000 mg/kg 400 mg/kg 160 mg/kg
BW (kg) 8.27+0.12 8.22+0.16 8.60+0.10 8.60+0.35 9.60+0.42 10.51+0.96 10.79+1.14 10.35+1.11
Hypophysis 0.52+0.00 0.53+0.09 0.54+0.23 0.54+0.09 0.44+0.06 0.51+0.11 0.49+0.21 0.52+0.09
(mg%)

Submandi. gl.  0.09+0.01 0.09+0.00 0.091+0.00 0.09+0.01 0.07+0.06 0.08+0.01 0.08+0.01 0.08+0.01
Thyroid gl. 0.008+0.001 0.010+0.001 0.011£0.001 0.012+0.000 0.008+0.010 0.009+0.002 0.0094+0.001 0.009+0.002

Thymus 0.18+0.04 0214002 0194001 0214003  0.16+0.04  0.18+001  0.17+001  0.19+0.00
Lung 196+021  186+0.19  211+£035  185+028  168+0.16  168+0.13  181+005 1.78+0.17
Kidney 0.62+0.02  0.69+007 061+0.07 061+0.03 061+0.08 0.63+008 0.67+006  0.77+0.18
Liver 4424053 4111048  3.74+025 4534023 37614023 36541029 405063 4531041
Heart 0.84+0.03 084+004  080+008 0801000 0.77+0.04 0.78+006  0.77+0.12  0.82+0.06
Pancreas 0.29+0.03  023+0.04 0244005 024+005  0.19+£0.03  023+002  023+£005  023+0.01
Spleen 0.29+0.10  0.25+006 0244000 026+003  027+£0.06 027+0.04  025+006  0.23+0.01
Adrenal gl. 1456+122 13434232 1381+153 13.83+£2.03 11.92+193 11.30+108 12.23+0.97 12.89+221
(mg%)

Ovary (testis) 11.63+277 10.93+0.74 10314+0.75  933+£236 37.12+5.03 3645+4.62 4192+545 46.18+3.07
(mg%)

Uterus (pr.gl) 32.84+3.05 32404084 31.54+5.01 33.75+8.82 14.26+263 13.14+3.11 13.12+3.16 15.73+0.88
(mg%)

~ BW, body weight.




Table 29. Gross Findings of Female Beagle Dogs after Oral Ad-
ministration of NSCH for 4 Weeks

Dose Gross Observation Frequency
(mg/kg) Location Observation Decedents  Survivors
1000 none - 0 3/3
400 none - 0 3/3
160 none - 0 3/3

Table 30. Gross Findings of Male Beagle Dogs after Oral Ad-
ministration of NSCH for 4 Weeks

Dose Gross Observation Frequency
(mg/kg) Location  Observation Decedents  Survivors
1000 none - 0 3/3
400 none - 0 3/3
160 none - 0 3/3
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Fol W 24 A1) AdFaElelq He wsE
B23}x] 5t THTable 28).

10) Ha| XA} 7
7o} ) Tste] FERR QI3 ofugt WeE
e 5 gIsiTh(Table 29, 30).
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Q-3 9] LDk 25 2,000 mg/kg olAko.
2 AlgE.

g, A3 A v1FNelA e AT Fo
of g oS4 AHE AT A3}, i 1000
mg/kg/day7hA] 457t A&-FA3lS o AR
HFHE, A 55 v 2T Sl S vE
WA edgrem Poishy 9 ISt At Al
R FolTelA A freldsle HEE
vehigl ot ol BF Ak AP S35t
o ©x] AR Fe) vehbs AAsE A3 S
e} Fol= Q7 o]} obd Aoz AkgHg)
o} A5 usInt 715 A AL w3 SellA R BT
Hjate] frojz el Wsks AT Pt +AE A
& 25 JRA A Sk 2 2223 Al Z Akl A
ol WAl WalE WA = YU
ool Az wol ulE ellA Aldnke-2AAd
9] 4537} AT 1,000 mgkg/day 74A)& gk
4L HehllA] o= A= At
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