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합성 관절염 치료 조절 제는 여러 가지 부작용을 수반하는 경우가 많으므로 효력이 강하면서도 비1. ( ) ,

교적 부작용이 적은 관절염 개선 혹은 조절 수단의 개발은 시급하면서도 중대한 과제임.

따라서 본 연구에서는 전통 동양의학에서 비증 으로 표현되는 관절염 관절통 등의 치료를 위2. , ( ) ,痺症

해 사용했던 수십 종의 복합 약용식물처방에 관한 정보에 기초하여 탱자나무 열매 등 국내 주요 약용

농산물들을 대상으로 항염증 진통 류마티스성 관절염 모델동물에 대한 효과 검증 세포 및 분자 수준, , , ,

에서의 약리작용 기전 연구 등을 통해서 유망한 류마티스성 관절염 개선용 건강기능식품 소재를 개발,

하고 궁극적으로 개별 인정형 건강기능식품으로 실용화하기 위한 임상 시험 진입용 최종 제형을 도출,

하여 국내 약용 농산물의 부가가치를 현격히 증대시킴으로써 영농 관련 산업의 발전과 국민의 보건의

료환경 향상에 크게 기여함을 연구목표로 하였음.

수십 종의 약용 농산물로부터 최적의 항염증 진통 효능을 발현하는 물질 건강기능식품 소재 을 추1. , ( )

출 분리 복합 조성물 혹은 단일 물질 하고/ ( ) ,

최적 효능을 발현하는 건강기능식품 소재의2.

면역계 세포 및 분자 수준에서의 약리작용기전을 규명함으로써 류마티스

성 관절염 개선효능을 보유하는 건강기능식품 소재를 도출함.

도출된 소재를 이용 제형 및 섭취 방법 연구 등을 통하여 개별 인정형 건강기능식품으로 실용화하3. ,

기 위한 임상 시험 진입용 최종 제형을 도출함.

1.
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관련 생명과학 기술분야의 융합 복합적 발전을 유도하였음1. / .

건기식의 원료공급에 있어서도 국내산 약용 농산물을 이용함으로써 수입 의존적 유통구조를 개선할2.

수 있음.

약 천억원 규모의 국내시장은 물론이고 억 달러규모의 세계 시장에서 본 연구의 결과물로3. 5 , 1,190

예상되는 건강기능식품이 단 만 시장을 점유한다고 가정해도 약 억 달러 이상의 수출 증가 효과1% , 10

로 경제적 이득이 추정됨 이는 원료인 약용 농산물의 국내 영농장려를 통한 농촌경제 향상 및 식품. ,

산업의 발전에 지대한 경제적 공헌을 할 수 있을 것으로 추정됨.

인구구조가 점차 노령화됨에 따라서 관절염 환자는 앞으로 크게 증가할 전망임 류마티스 관절염은4. , .

노령인구의 삶의 질과 직접적인 관련이 있는 질환으로서 국내 뿐 만 아니라 세계적으로도 보건의료적,

이슈가 될 전망임 따라서 국가 기관이 지원하는 본 연구개발을 통하여 류마티스성 관절염 개선효과를. ,

나타내는 약용 농산물에 기원을 둔 건강기능식품의 개발이 가능해 진다면 이는 국민들의 삶의 질 향,

상 및 대정부 신뢰도 제고 등의 사회 문화적 효과도 유발할 수 있을 것으로 추정됨, .
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SUMMARY
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1. Making a technological progress in the field of life sciences related to the development of

biologically-active compounds.

2. Rasing up the use of inland agricultural resources for supplying raw material for

health-functional food.

3. Producing enhancing effect of economy through export of the final type of health-functional

food prepared based on the utilization of inland agricultural resources.
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약용 농산물로

부터 건강기능

성 물질 탐색

및 건강기능식

품 소재 분리

대상 약용 농산물 생약 의 선정 및( )

추출물 제조 조건 확립
100%

전통 동양의학에서 관절염 관절통 근, ,①

육통 등에 사용해 왔던 약용 농산물 유래

생약 본초 여종을 효능검색 대상으로( ) 30

선정함

생약의 열수 추출물 제조 조건 확립②

생약의 용매 에탄올 등 분획 추출물 제( )③

조 조건 확립

건강기능식품 소재의 항염증 진통,

효능 검색
100%

항염증 효능①

를 이용한plethysmometer rat paw

및 기타 필요한 방법론을 적edema test

용

진통 효능②

Acetic acid-induced writhing test,

및 기타 필요한 효능검색Hot-plate test

방법 적용

흰쥐에서 건강기능식품 소재의 생

체내 안전성 검증 연구

단회투여 독성연구( )

100%

단회투여 독성실험을 통한 안전성 검증①

경구 투여- 2g/kg

독성 지표 측정 항목②

가. Serum: GOT, GPT, ALP, TG,

Cholesterol, glucose, BUN, pH,

protein, creatinine

나. Whole blood : RBC, WBC, HCT,

측정Hb, Hct, MCV, MCH

다. Urine: Ketone, Bilirubin,

측정Microscopy, Blood, pH, protein

라 장기의 병리조직학적 검사.

흰쥐에서 건강기능식품 소재의 생

체내 안전성 검증 연구

반복투여 독성연구( )

100%

반복투여 독성실험을 통한 안전성 검증①

주 반복 경구 투여- 0.25, 0.5, 1.0g/kg 4

독성 지표 측정 항목②

가. Serum: GOT, GPT, ALP, TG,

Cholesterol, glucose, BUN, pH,

protein, creatinine

나. Whole blood : RBC, WBC, HCT,

측정Hb, Hct, MCV, MCH

다. Urine: Ketone, Bilirubin,

측정Microscopy, Blood, pH, protein

라 장기의 병리조직학적 검사.
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Scheme :Collagen II induced Arthritis mice model 
Development of CIA in DBA/1J mice legs

4 weeks after CII booster

Severity of Arthritis in the Severity of Arthritis in the metatarsophalangealmetatarsophalangeal..

Severity of Arthritis in theSeverity of Arthritis in the metacarpophalangealmetacarpophalangeal wrist.wrist.

Right Front paw Both Front paw 

Left Hind paw Right Hind paw 
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단계 유 발 정 도

0 no arthritis

1 small degree of arthritis

2 light swelling

3 medium swelling

4 severe swelling

5 severe swelling and non-weight-bearing
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부록( ) Figures and Tables

100

150

200

250

300

350

0 day 1 day 7day 14 day

g
ra

m

Male control 0 mg/kg

Male 2000 mg/kg

Female control 0 mg/kg

 Female 2000 mg/kg



- 50 -

0

5

10

15

20

25

30

35

40

0 day 7 day 14 day

g
ra

m

Male  control o mg/kg

Male 2000 mg/kg

Female control o mg/kg

Female 2000 mg/kg



- 51 -

0

5

10

15

20

25

30

35

40

45

50

0 day 7 day 14 day

g
ra

m

Male  control o mg/kg

Male  2000 mg/kg

Female control o mg/kg

Female 2000 mg/kg



- 52 -

Animal species Group
Dose

(mg/kg)

Final Mortality Clinical Findings

Male Female Male Female

Rats

Test materials 2,000 0/5 0/5 - -

Control 0 0/5 0/5 - -
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Sex
Dose

(mg/kg)

Hours after treatment Days after treatment
Mor.

1 2 3 4 5 6 12 1 2 3 4 5 6 7 8 9 10 11 12 13 14

M

2,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5

Con. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5

F

2,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5

Con. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
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Organ
Sex Male Female

Dose(mg/kg B.W.) 2,000 Control 2,000 Control

Brain
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Kidney-Left
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Kidney-Right
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Heart
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Lung
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Spleen
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Liver
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Stomach
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Intestine
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Pancreas
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Adrenal gland

(left)

No. of observations 5 5 5 5

No gross findings 5 5 5 5

Adrenal gland

(right)

No. of observations 5 5 5 5

No gross findings 5 5 5 5

Pituitary gland
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Testis-L
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Testis-R
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Other organs
No. of observations 5 5 5 5

No gross findings 5 5 5 5
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Group

Testis epididymis

Spleen Liver

adrenal gland Kidney

thymus Heart thyroid Lung Brain

L R L R L R L R

Male

control

0 mg/kg

0.699

±0.093

0.711

±0.073

0.140

±0.019

0.145

±0.014

0.367

±0.051

4.730

±0.548

0.009

±0.001

0.010

±0.001

0.566

±0.041

0.549

±0.044

0.325

±0.068

0.486

±0.059

0.063

±0.009

0.672

±0.062

0.912

±0.074

Male

2000

mg/kg

0.730

±0.024

0.729

±0.030

0.156

±0.015

0.146

±0.010

0.324

±0.036

4.772

±0.500

0.009

±0.001

0.009

±0.001

0.561

±0.036

0.549

±0.041

0.340

±0.061

0.506

±0.048

0.057

±0.005

0.709

±0.076

0.952

±0.064

Group uterus

ovary

Spleen Liver

adrenal gland Kidney

thymus Heart thyroid Lung Brain

L R L R L R

Female

control 0

mg/kg

0.161

±0.060

0.017

±0.003

0.019

±0.001

0.207

±0.038

2.297

±0.249

0.010

±0.001

0.010

±0.000

0.256

±0.023

0.265

±0.022

0.152

±0.026

0.270

±0.033

0.033

±0.005

0.408

±0.038

0.615

±0.037

Female

2000 mg/kg

0.126

±0.022

0.023

±0.004

0.024

±0.005

0.207

±0.027

2.243

±0.166

0.011

±0.002

0.010

±0.002

0.255

±0.020

0.255

±0.020

0.146

±0.018

0.269

±0.015

0.039

±0.005

0.437

±0.036

0.644

±0.057
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Group

WBC RBC HGB HCT RBC index PLT WBC difference

×103/

㎕

×106/

㎕
g/d %

MCV MCH MCHC
×103/

㎕

Neu Lym Mono Eo Baso

/fL /pg g/dL % % % % %

Male

control

0 mg/kg

5.51

±0.65

7.32

±0.37

15.82

±0.76

37.64

±1.75

51.44

±1.32

21.64

±0.63

42.04

±0.18

1511.80

±165.45

1.82

±0.73

84.82

±5.01

10.78

±4.68

0.88

±0.18

0.02

±0.04

Male

2000 mg/kg

4.57

±0.42

7.35

±0.27

15.98

±0.61

38.38

±1.70

52.18

±0.87

21.76

±0.24

41.68

±0.77

1458.20

±147.34

3.86

±1.91

85.26

±2.23

8.74

±2.76

0.70

±0.26

0.00

±0.00

Female

control

0 mg/kg

4.52

±1.20

7.51

±0.20

16.12

±0.58

37.16

±1.24

49.46

±1.01

21.44

±0.47

43.36

±0.53

1485.00

±128.31

4.14

±1.79

86.86

±4.60

6.52

±2.19

1.56

±1.01

0.00

±0.00

Female

2000 mg/kg

4.33

±1.23

7.78

±0.39

16.62

±0.71

38.28

±1.84

49.22

±0.52

21.36

±0.24

43.40

±0.44

1361.80

±162.61

7.02

±9.34

81.56

±16.20

7.46

±4.10

2.54

±2.64

0.00

±0.00
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Body weights

Group Ani. No. 0 day 1 day 7day 14 day

Male

control

0 mg/kg

M1 184.77 196.73 264.66 302.99

M2 192.28 202.35 259.71 293.92

M3 201.14 216.69 264.72 294.82

M4 203.99 220.99 272.87 306.48

M5 206.8 224.56 287.74 334.57

Mean 197.80 212.26 269.94 306.56

SD 9.09 12.11 11.01 16.54

Male

2000 mg/kg

M6 183.46 198.15 259.6 304.46

M7 185.56 197.96 237.47 269.86

M8 204.25 214.21 271.78 314.43

M9 201.11 215.75 272.81 307.09

M10 205.27 226.41 280.52 320.39

Mean 195.93 210.50 264.44 303.25

SD 10.56 12.29 16.83 19.68

Female

Control

0 mg/kg

F1 164.07 170.62 195.41 208.48

F2 170.88 179.54 204.34 227.08

F3 175.26 178.43 201.88 219.74

F4 171.29 181.67 216.06 241.28

F5 173.82 172.35 201.01 216.46

Mean 171.06 176.52 203.74 222.61

SD 4.31 4.78 7.62 12.39

Female

2000 mg/kg

F6 164.71 167.68 195.45 203.49

F7 165.79 169.78 200.62 211.23

F8 172.21 180.31 204.3 221.2

F9 169.52 179.15 202.21 213.61

F10 174.81 177.22 197.61 207.88

Mean 169.41 174.83 200.04 211.48

SD 4.25 5.72 3.54 6.63
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Food consumption

Water consumption

Group Cage No. 0 day 7 day 14 day

Male

control

0 mg/kg

1 27.33 26.39 24.05

2 33.18 28.53 25.46

Mean 30.26 27.46 24.75

SD 4.14 1.51 0.99

Male

2000 mg/kg

1 28.13 26.29 23.65

2 33.04 28.46 25.60

Mean 30.58 27.37 24.63

SD 3.47 1.54 1.38

Female

control

0 mg/kg

1 22.83 18.72 19.87

2 22.56 20.81 20.38

Mean 22.69 19.77 20.12

SD 0.19 1.48 0.36

Female

2000 mg/kg

1 22.36 19.11 16.08

2 20.64 16.38 15.79

Mean 21.50 17.74 18.93

SD 1.22 1.93 0.21

Group Cage No. 0 day 7 day 14 day

Male

control

0 mg/kg

1 41.00 32.76 30.45

2 23.91 40.48 39.27

Mean 32.45 36.62 34.86

SD 12.09 5.46 6.24

Male

2000 mg/kg

1 30.29 34.39 33.13

2 24.38 35.17 30.17

Mean 30.33 34.78 31.65

SD 4.18 0.55 2.10

Female

control

0 mg/kg

1 34.68 26.10 28.74

2 36.26 34.81 35.08

Mean 31.45 30.45 31.91

SD 1.11 6.16 4.48

Female

2000 mg/kg

1 31.84 30.52 29.79

2 29.85 25.09 23.77

Mean 30.85 29.80 29.84

SD 1.41 3.84 4.26
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Hematology

Group No.

WBC RBC HGB HCT RBC index PLT WBC difference

×103/

㎕

×106/

㎕
g/d %

MCV MCH MCHC ×103/

㎕

Neu Lym Mono Eo Baso

/fL /pg g/dL % % % % %

Male

control

0 mg/kg

M01 5.3 6.93 14.9 35.5 51.3 21.5 41.8 1605 1.1 85.5 9.9 0.9 0

M02 5.97 7.72 15.9 38 49.2 20.6 41.9 1545 1.1 87.5 9.4 0.7 0

M03 5.38 7.07 15.6 37 52.3 22.1 42.2 1270 2 84.4 11.5 0.7 0

M04 6.29 7.71 17 40.3 52.2 22 42.2 1438 2.8 90 5.1 1 0.1

M05 4.61 7.17 15.7 37.4 52.2 22 42.1 1701 2.1 76.7 18 1.1 0

Mean 5.51 7.32 15.82 37.64 51.44 21.64 42.04 1511 1.82 84.82 10.78 0.88 0.02

SD 0.65 0.37 0.76 1.75 1.32 0.63 0.18 165.45 0.73 5.01 4.68 0.18 0.04

Male

2000

mg/kg

M06 4.59 7.04 15.2 36.3 51.6 21.6 41.9 1570 1.6 81.6 13.6 1.1 0

M07 4.65 7.49 16.5 38.6 51.5 22.1 42.8 1340 4.8 86.4 7.4 0.6 0

M08 4.98 7.1 15.5 37.5 52.8 21.9 41.4 1307 4.3 86 7.6 0.8 0

M09 3.88 7.48 16.1 38.6 51.6 21.5 41.6 1425 2.3 87.4 8.2 0.6 0

M10 4.77 7.66 16.6 40.9 53.4 21.7 40.7 1649 6.3 84.9 6.9 0.4 0

Mean 4.57 7.35 15.98 38.38 52.18 21.76 41.68 1458 3.86 85.26 8.74 0.70 0.00

SD 0.42 0.27 0.61 1.70 0.87 0.24 0.77 147.34 1.91 2.23 2.76 0.26 0.00

Female

control

0 mg/kg

F01 4.39 7.64 16.5 37.8 49.5 21.6 43.5 1329 5.5 85.8 6.7 1 0

F02 4.38 7.2 15.2 35 48.6 21.1 43.5 1460 5.9 79.3 10.1 3.3 0

F03 3.58 7.68 16 37.2 48.5 20.8 42.9 1463 2.9 90.1 5.2 0.9 0

F04 6.56 7.43 16.2 37.9 51 21.8 42.8 1686 1.7 90.4 6.2 1 0

F05 3.68 7.62 16.7 37.9 49.7 21.9 44.1 1487 4.7 88.7 4.4 1.6 0

Mean 4.52 7.51 16.12 37.16 49.46 21.44 43.36 1485 4.14 86.86 6.52 1.56 0.00

SD 1.20 0.20 0.58 1.24 1.01 0.47 0.53 128.31 1.79 4.60 2.19 1.01 0.00

Female

2000

mg/kg

F06 5.68 7.34 15.9 36.7 50 21.7 43.4 1447 3.3 89 5.4 0.8 0

F07 4.48 7.5 16 36.7 49 21.3 43.4 1374 2.6 86.8 6.3 2.5 0

F08 3.92 7.73 16.6 37.9 49.1 21.5 43.9 1155 3.4 90.9 3.6 1.4 0

F09 2.47 8.32 17.6 41.1 49.4 21.1 42.7 1259 23.7 52.7 14.3 7.1 0

F10 5.12 8.02 17 39 48.6 21.2 43.6 1574 2.1 88.4 7.7 0.9 0

Mean 4.33 7.78 16.62 38.28 49.22 21.36 43.40 1361 7.02 81.56 7.46 2.54 0.00

SD 1.23 0.39 0.71 1.84 0.52 0.24 0.44 162.61 9.34 16.20 4.10 2.64 0.00
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Absolute organ weights

(g)

(g)

Group No.
Body

weight
uterus

ovary
Spleen Liver

adrenal gland Kidney
thymus Heart thyroid Lung Brain

L R L R L R

Female

control

F01 196.11 0.406 0.054 0.057 0.546 5.878 0.030 0.029 0.736 0.757 0.418 0.665 0.099 1.064 1.734

F02 214.61 0.279 0.058 0.050 0.586 6.570 0.032 0.029 0.802 0.832 0.523 0.852 0.072 1.316 1.872

F03 208.39 0.494 0.043 0.054 0.477 7.133 0.029 0.028 0.748 0.724 0.439 0.785 0.099 1.185 1.805

F04 232.97 0.410 0.049 0.057 0.792 7.641 0.028 0.033 0.786 0.828 0.484 0.892 0.094 1.217 1.861

F05 206.30 0.830 0.046 0.069 0.668 6.737 0.032 0.033 0.712 0.774 0.370 0.793 0.126 1.253 1.819

Mean 0.484 0.050 0.057 0.614 6.792 0.030 0.030 0.756 0.783 0.447 0.797 0.098 1.207 1.818

SD 0.208 0.006 0.007 0.121 0.656 0.002 0.002 0.037 0.046 0.059 0.086 0.019 0.094 0.055

Female

2000

mg/kg

F06 199.52 0.349 0.063 0.079 0.642 6.675 0.032 0.025 0.728 0.737 0.413 0.759 0.089 1.119 1.788

F07 206.11 0.302 0.061 0.053 0.594 6.258 0.035 0.031 0.723 0.722 0.389 0.746 0.114 1.210 1.892

F08 203.22 0.465 0.081 0.074 0.519 6.681 0.032 0.037 0.711 0.705 0.436 0.839 0.124 1.273 1.903

F09 203.05 0.417 0.051 0.048 0.667 6.760 0.026 0.026 0.789 0.780 0.505 0.772 0.121 1.349 1.898

F10 203.24 0.298 0.077 0.091 0.576 6.150 0.030 0.032 0.752 0.745 0.374 0.795 0.122 1.400 1.840

Mean 0.366 0.066 0.069 0.599 6.505 0.031 0.030 0.741 0.738 0.423 0.782 0.114 1.270 1.864

SD 0.073 0.012 0.018 0.058 0.279 0.003 0.005 0.031 0.028 0.051 0.037 0.015 0.111 0.050

Group No.
Body

weight

Testis epididymis
Spleen Liver

adrenal gland Kidney
thymus Heart thyroid Lung Brain

L R L R L R L R

Male

control

M01 294 1.344 1.333 0.263 0.277 0.719 10.380 0.017 0.019 1.111 1.139 0.712 0.995 0.141 1.415 1.919

M02 283.53 1.483 1.466 0.337 0.306 0.684 9.565 0.018 1.191 1.144 0.639 0.927 0.141 1.415 1.917

M03 287.29 1.549 1.656 0.330 0.352 0.869 9.062 0.019 0.019 1.138 1.084 0.823 1.005 0.118 1.362 1.875

M04 295.41 1.307 1.443 0.263 0.307 0.733 9.787 0.022 0.020 1.229 1.171 0.512 1.010 0.118 1.362 1.875

M05 321.26 1.678 1.602 0.286 0.289 0.864 11.037 0.024 0.024 1.308 1.256 0.719 1.184 0.142 1.527 2.031

Mean 1.472 1.500 0.296 0.306 0.774 9.966 0.020 0.021 1.195 1.159 0.681 1.024 0.132 1.416 1.923

SD 0.152 0.130 0.036 0.028 0.087 0.763 0.003 0.003 0.078 0.063 0.115 0.095 0.013 0.067 0.064

Male

2000

mg/kg

M06 291.89 1.525 1.541 0.359 0.293 0.754 8.674 0.018 0.021 1.194 1.127 0.670 1.015 0.101 1.571 1.911

M07 254.86 1.484 1.452 0.311 0.284 0.632 9.245 0.017 0.017 1.056 1.007 0.539 0.899 0.119 1.244 1.771

M08 304.32 1.422 1.437 0.304 0.321 0.650 9.027 0.018 0.019 1.124 1.087 0.619 0.983 0.109 1.495 2.103

M09 296.66 1.497 1.521 0.318 0.312 0.674 11.166 0.020 0.019 1.210 1.217 0.845 1.120 0.132 1.334 1.900

M10 307.58 1.483 1.448 0.289 0.274 0.573 10.334 0.017 0.017 1.110 1.133 0.779 1.116 0.118 1.545 1.979

Mean 1.482 1.480 0.316 0.297 0.657 9.689 0.018 0.019 1.139 1.114 0.690 1.027 0.116 1.438 1.933

SD 0.038 0.047 0.026 0.020 0.066 1.033 0.001 0.001 0.063 0.076 0.123 0.094 0.012 0.142 0.121
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Relative organ weights

(%)

(%)

Group No.
Testis epididymis Spleen Liver adrenal gland Kidney thymus Heart thyroid Lung Brain

L R L R L R L R

Male

control

0 mg/kg

M01 0.685 0.680 0.134 0.141 0.367 5.293 0.009 0.009 0.567 0.581 0.363 0.507 0.072 0.721 0.978

M02 0.691 0.683 0.157 0.142 0.319 4.457 0.009 0.555 0.533 0.298 0.432 0.066 0.659 0.893

M03 0.744 0.795 0.158 0.169 0.417 4.349 0.009 0.009 0.546 0.520 0.395 0.482 0.057 0.654 0.900

M04 0.561 0.619 0.113 0.132 0.315 4.201 0.009 0.009 0.527 0.503 0.220 0.434 0.051 0.585 0.805

M05 0.813 0.777 0.139 0.140 0.419 5.350 0.012 0.012 0.634 0.609 0.348 0.574 0.069 0.740 0.985

Mean 0.699 0.711 0.140 0.145 0.367 4.730 0.009 0.010 0.566 0.549 0.325 0.486 0.063 0.672 0.912

SD 0.093 0.073 0.019 0.014 0.051 0.548 0.001 0.001 0.041 0.044 0.068 0.059 0.009 0.062 0.074

Male

2000

mg/kg

M06 0.764 0.772 0.180 0.147 0.378 4.347 0.009 0.010 0.598 0.565 0.336 0.509 0.050 0.787 0.958

M07 0.720 0.705 0.151 0.138 0.307 4.485 0.008 0.008 0.512 0.489 0.262 0.436 0.058 0.603 0.859

M08 0.700 0.707 0.149 0.158 0.320 4.442 0.009 0.009 0.553 0.535 0.304 0.484 0.054 0.736 1.035

M09 0.737 0.749 0.157 0.154 0.332 5.499 0.010 0.009 0.596 0.599 0.416 0.552 0.065 0.657 0.936

M10 0.730 0.712 0.142 0.135 0.282 5.084 0.008 0.009 0.546 0.557 0.383 0.549 0.058 0.760 0.974

Mean 0.730 0.729 0.156 0.146 0.324 4.772 0.009 0.009 0.561 0.549 0.340 0.506 0.057 0.709 0.952

SD 0.024 0.030 0.015 0.010 0.036 0.500 0.001 0.001 0.036 0.041 0.061 0.048 0.005 0.076 0.064

Group No. uterus
ovary

Spleen Liver
adrenal gland Kidney

thymus Heart thyroid Lung Brain
L R L R L R

Female

control

0 mg/kg

F01 0.138 0.018 0.019 0.186 1.999 0.010 0.010 0.250 0.257 0.142 0.226 0.034 0.362 0.590

F02 0.098 0.020 0.018 0.207 2.317 0.011 0.010 0.283 0.293 0.184 0.300 0.025 0.464 0.660

F03 0.172 0.015 0.019 0.166 2.483 0.010 0.010 0.260 0.252 0.153 0.273 0.034 0.412 0.628

F04 0.139 0.017 0.019 0.268 2.586 0.009 0.011 0.266 0.280 0.164 0.302 0.032 0.412 0.630

F05 0.258 0.014 0.022 0.208 2.097 0.010 0.010 0.222 0.241 0.115 0.247 0.039 0.390 0.566

Mean 0.161 0.017 0.019 0.207 2.297 0.010 0.010 0.256 0.265 0.152 0.270 0.033 0.408 0.615

SD 0.060 0.003 0.001 0.038 0.249 0.001 0.000 0.023 0.022 0.026 0.033 0.005 0.038 0.037

Female

2000

mg/kg

F06 0.120 0.022 0.027 0.220 2.287 0.011 0.009 0.249 0.252 0.141 0.260 0.031 0.383 0.613

F07 0.119 0.024 0.021 0.233 2.456 0.014 0.012 0.284 0.283 0.153 0.293 0.045 0.475 0.742

F08 0.153 0.027 0.024 0.170 2.195 0.011 0.012 0.234 0.232 0.143 0.276 0.041 0.418 0.625

F09 0.140 0.017 0.016 0.225 2.279 0.009 0.009 0.266 0.263 0.170 0.260 0.041 0.455 0.640

F10 0.097 0.025 0.030 0.187 1.999 0.010 0.011 0.245 0.242 0.122 0.258 0.040 0.455 0.598

Mean 0.126 0.023 0.024 0.207 2.243 0.011 0.010 0.255 0.255 0.146 0.269 0.039 0.437 0.644

SD 0.022 0.004 0.005 0.027 0.166 0.002 0.002 0.020 0.020 0.018 0.015 0.005 0.036 0.057
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Fig. 1. Changes in body weight of SD-rat treated with test materials 4 weeks. Data are expressed

as mean ± SD (n = 5).
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Fig. 2. Changes in food consumption level of SD-rat treated with test materials 4 weeks. Data are

expressed as mean ± SD (n = 5).
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Fig. 3. Changes in water consumption level of SD rat treated with test materials 4 weeks. Data are

expressed as mean ± SD (n = 5).
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Table 1. Mortality in SD rats administered orally with test materials for 4 weeks

Animal species Group
Dose

(mg/kg)

Final Mortality

Total mortality(%)

Male Female

Rats

Test materials

1,000 0/5 0/5 0

500 0/5 0/5 0

250 0/5 0/5 0

Control 0 0/5 0/5 0
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Table 2. Clinical findings in male SD rats administered orally with test materials for 4 weeks

Treatment day
Dose (mg/kg)

1000 500 250 0 (Control)

1 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

2 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

3 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

4 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

5 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

6 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

7 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

8 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

9 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

10 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

11 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

12 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

13 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

14 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5
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Treatment day
Dose (mg/kg)

1000 500 250 0 (Control)

15 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

16 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

17 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

18 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

19 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

20 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

21 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

22 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

23 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

24 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

25 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

26 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

27 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

28 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5
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Table 3. Clinical findings in female SD rats administered orally with test materials for 4 weeks

- : No abnormality was detected

Treatment day
Dose (mg/kg)

1000 500 250 0 (Control)

1 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

2 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

3 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

4 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

5 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

6 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

7 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

8 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

9 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

10 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

11 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

12 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

13 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

14 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5
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Treatment day
Dose (mg/kg)

1000 500 250 0 (Control)

15 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

16 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

17 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

18 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

19 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

20 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

21 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

22 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

23 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

24 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

25 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

26 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

27 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5

28 day

No. of observations

No gross findings

5

5

5

5

5

5

5

5
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Table 4. Gross Findings of necropsy in SD male rats administered orally with test materials

NO : No. of observations

NGF : No gross findings

Organ
Sex Male Female

Dose(mg/kg B.W.) 2,000 Control 2,000 Control

Brain
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Kidney-Left
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Kidney-Right
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Heart
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Lung
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Spleen
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Liver
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Stomach
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Intestine
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Pancreas
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Adrenal gland

(left)

No. of observations 5 5 5 5

No gross findings 5 5 5 5

Adrenal gland

(right)

No. of observations 5 5 5 5

No gross findings 5 5 5 5

Pituitary gland
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Testis-L
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Testis-R
No. of observations 5 5 5 5

No gross findings 5 5 5 5

Other organs
No. of observations 5 5 5 5

No gross findings 5 5 5 5
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Table 5. Absolute organ weight in male SD-rats administered orally with test materials

(Unit : g)

Organs
Dose (mg/kg)

1000 500 250 0 (control)

Final weights 316.938 ± 19.760 321.866 ± 20.474 313.256 ± 9.750 327.694 ± 16.599

Testis-L 1.825 ± 0.056 1.816 ± 0.155 1.766 ± 0.076 1.828 ± 0.091

Testis-R 1.865 ± 0.090 1.848 ± 0.161 1.774 ± 0.092 1.830 ± 0.089

Epidermidis-L 0.494 ± 0.027 0.507 ± 0.034 0.484 ± 0.029 0.456 ± 0.039

Epidermidis-R 0.481 ± 0.019 0.502 ± 0.021 0.482 ± 0.035 0.457 ± 0.032

Spleen 0.704 ± 0.102 0.701 ± 0.076 0.634 ± 0.077 0.658 ± 0.078

Liver 9.916 ± 1.234 10.362 ± 1.226 9.521 ± 0.291 10.259 ± 1.089

Adrenal-L 0.019 ± 0.006 0.023 ± 0.004 0.020 ± 0.002 0.025 ± 0.004

Adrenal-R 0.022 ± 0.004 0.030 ± 0.013 0.020 ± 0.002 0.024 ± 0.003

Kidney-L 1.107 ± 0.066 1.161 ± 0.113 1.166 ± 0.031 1.174 ± 0.076

Kidney-R 1.123 ± 0.091 1.178 ± 0.069 1.182 ± 0.038 1.190 ± 0.060

Thymus 0.513 ± 0.099 0.512 ± 0.076 0.529 ± 0.078 0.504 ± 0.072

Heart 1.191 ± 0.116 1.158 ± 0.082 1.112 ± 0.073 1.147 ± 0.107

Thyroid 0.130 ± 0.017 0.134 ± 0.012 0.115 ± 0.016 0.133 ± 0.017

Lung 1.551 ± 0.121 1.456 ± 0.100 1.439 ± 0.066 1.515 ± 0.136

Brain 1.820 ± 0.060 1.842 ± 0.027 1.852 ± 0.065 1.808 ± 0.037
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Table 6. Absolute organ weight in female SD-rats administered orally with test materials

(Unit : g)

Organs

Dose (mg/kg)

1000 500 250 0 (control)

Final weights 197.478 ± 11.405 195.136 ± 4.077 191.370 ± 13.833 194.328 ± 9.276

Uterus 0.628 ± 0.375 0.559 ± 0.284 0.558 ± 0.114 0.771 ± 0.301

Obary-L 0.058 ± 0.012 0.062 ± 0.009 0.062 ± 0.013 0.059 ± 0.009

Obary-R 0.057 ± 0.011 0.059 ± 0.002 0.063 ± 0.012 0.060 ± 0.013

Spleen 0.547 ± 0.038 0.529 ± 0.062 0.551 ± 0.083 0.509 ± 0.095

Liver 5.743 ± 0.376 5.711 ± 0.305 5.384 ± 0.509 5.548 ± 0.583

Adrnal-L 0.027 ± 0.006 0.028 ± 0.002 0.029 ± 0.005 0.031 ± 0.004

Adrnal-R 0.029 ± 0.007 0.028 ± 0.002 0.029 ± 0.002 0.028 ± 0.002

Kidney-L 0.674 ± 0.021 0.709 ± 0.047 0.687 ± 0.082 0.680 ± 0.040

Kidney-R 0.697 ± 0.030 0.706 ± 0.054 0.691 ± 0.038 0.654 ± 0.043

Thymus 0.381 ± 0.043 0.322 ± 0.050 0.333 ± 0.025 0.335 ± 0.050

Heart 0.783 ± 0.053 0.773 ± 0.038 0.785 ± 0.058 0.803 ± 0.041

Thyroid 0.094 ± 0.018 0.080 ± 0.032 0.087 ± 0.026 0.102 ± 0.009

Lung 1.138 ± 0.047 1.163 ± 0.037 1.171 ± 0.064 1.183 ± 0.106

Brain 1.691 ± 0.046 1.743 ± 0.073 1.682 ± 0.063 1.702 ± 0.038
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Table 7. Relative organ weight in male SD-rats administered orally with test materials

(Unit : %)

Organs

Dose (mg/kg)

1000 500 250 0 (control)

Testis-L 0.577 ± 0.031 0.565 ± 0.046 0.564 ± 0.035 0.558 ± 0.024

Testis-R 0.590 ± .038 0.574 ± 0.038 0.567 ± 0.043 0.559 ± 0.030

Epidermidis-L 0.156 ± 0.009 0.158 ± 0.015 0.154 ± 0.007 0.139 ± 0.009

Epidermidis-R 0.152 ± 0.014 0.157 ± 0.013 0.154 ± 0.012 0.140 ± 0.010

Spleen 0.222 ± 0.028 0.218 ± 0.014 0.203 ± 0.026 0.201 ± 0.023

Liver 3.122 ± 0.242 3.211 ± 0.181 3.041 ± 0.118 3.126 ± 0.218

Adrnal-L 0.006 ± 0.002 0.007 ± 0.001 0.006 ± 0.000 0.008 ± 0.001

Adrnal-R 0.007 ± 0.001 0.009 ± 0.004 0.006 ± 0.001 0.007 ± 0.001

Kidney-L 0.350 ± 0.021 0.361 ± 0.025 0.373 ± 0.021 0.358 ± 0.017

Kidney-R 0.354 ± 0.022 0.366 ± 0.011 0.377 ± 0.015 0.363 ± 0.013

Thymus 0.163 ± 0.035 0.160 ± 0.026 0.168 ± 0.021 0.154 ± 0.019

Heart 0.375 ± 0.015 0.360 ± 0.006 0.355 ± 0.014 0.350 ± 0.024

Thyroid 0.041 ± 0.005 0.042 ± 0.004 0.037 ± 0.005 0.041 ± 0.005

Lung 0.489 ± 0.014 0.453 ± 0.024 0.459 ± 0.014 0.464 ± 0.058

Brain 0.576 ± 0.042 0.574 ± 0.042 0.591 ± 0.019 0.552 ± 0.022
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Table 8. Relative organ weight in female SD-rats administered orally with test materials

(Unit : %)

Organs

Dose (mg/kg)

1000 500 250 0 (control)

Uterus 0.311 ± 0.171 0.287 ± 0.149 0.293 ± 0.065 0.399 ± 0.158

Obary-L 0.029 ± 0.005 0.032 ± 0.004 0.032 ± 0.006 0.030 ± 0.004

Obary-R 0.029 ± 0.005 0.030 ± 0.001 0.033 ± 0.005 0.031 ± 0.006

Spleen 0.278 ± 0.026 0.272 ± 0.036 0.289 ± 0.040 0.261 ± 0.038

Liver 2.909 ± 0.120 2.926 ± 0.117 2.810 ± 0.081 2.853 ± 0.243

Adrnal-L 0.014 ± 0.003 0.014 ± 0.001 0.015 ± 0.002 0.016 ± 0.002

Adrnal-R 0.015 ± 0.003 0.014 ± 0.001 0.015 ± 0.001 0.015 ± 0.001

Kidney-L 0.342 ± 0.020 0.363 ± 0.021 0.358 ± 0.022 0.351 ± 0.024

Kidney-R 0.353 ± 0.014 0.361 ± 0.023 0.362 ± 0.014 0.337 ± 0.022

Thymus 0.193 ± 0.014 0.165 ± 0.023 0.175 ± 0.019 0.172 ± 0.021

Heart 0.397 ± 0.036 0.396 ± 0.015 0.410 ± 0.010 0.413 ± 0.023

Thyroid 0.048 ± 0.008 0.041 ± 0.017 0.045 ± 0.013 0.052 ± 0.004

Lung 0.577 ± 0.016 0.596 ± 0.019 0.613 ± 0.034 0.608 ± 0.035

Brain 0.859 ± 0.059 0.893 ± 0.032 0.881 ± 0.039 0.878 ± 0.054
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Table 9. Biochemical serum values in male SD-rats administered orally with test materials for 4

weeks

Results are mean ± S.D.(n=5).

ALP; alkaline phosphatase, ALT; alanine aminotransferase, AST; aspartate aminotransferase, BUN; urea

nitrogen in blood, LDH; lactate dehydrogenase

Items
Dose (mg/kg)

1000 500 250 0 (control)

Albumin (g/dl) 3.78 ± 0.33 3.78 ± 0.79 3.44 ± 0.35 3.86 ± 0.18

ALP (IU/L) 299.58 ± 43.37 332.18 ± 65.65 292.44 ± 51.76 359.68 ± 64.53

Calcium (mg/dl) 10.12 ± 0.90 9.58 ± 1.42 8.16 ± 0.92 9.34 ± 0.32

Creatinine (mg/dl) 0.42 ± 0.04 0.42 ± 0.04 0.36 ± 0.05 0.44 ± 0.05

Glucose (mg/dl) 108.22 ± 9.24 109.00 ± 10.22 101.14 ± 8.65 95.74 ± 9.19

AST (IU/L) 102.82 ± 19.38 88.06 ± 21.34 95.44 ± 10.44 127.34 ± 34.70

ALT (IU/L) 48.78 ± 7.14 44.92 ± 7.53 41.70 ± 6.01 49.14 ± 7.38

LDH (U/L) 706.66 ± 197.95 598.76 ± 285.02 985.48 ± 234.37 1342.02 ± 600.98

Phosphorous (mg/dl) 7.16 ± 0.17 6.70 ± 0.96 6.64 ± 0.84 7.20 ± 0.78

T-Bilirubin (mg/dl) 0.01 ± 0.01 0.01 ± 0.01 0.01 ± 0.01 0.01 ± 0.01

Cholesterol (mg/dl) 89.24 ± 13.52 90.62 ± 11.2 73.02 ± 12.03 84.44 ± 7.04

T-Protein (g/dl) 6.26 ± 0.63 6.26 ± 0.77 5.44 ± 0.72 6.24 ± 0.25

Triglyceride (mg/dl) 47.92 ± 13.58 44.36 ± 5.44 48.84 ± 9.82 48.48 ± 6.44

BUN (mg/dl) 21.68 ± 2.50 22.80 ± 2.67 20.70 ± 2.00 23.42 ± 2.26
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Table 10. Biochemical serum values in female SD-rats administered orally with test materials for 4

weeks

* Significant differences as compared with control : p < 0.05.

Items

Dose (mg/kg)

1000 500 250 0 (control)

Albumin (g/dl) 4.18 ± 0.11 4.22 ± 0.34 3.76 ± 0.32 3.92 ± 0.16

ALP (IU/L) 200.64 ± 33.31 182.70 ± 20.16 207.70 ± 50.89 236.96 ± 59.29

Calcium (mg/dl) 9.88 ± 0.35 10.02 ± 1.22 8.36 ± 0.87 9.16 ± 0.44

Creatinine (mg/dl) 0.54 ± 0.05 0.54 ± 0.15 0.44 ± 0.09 0.46 ± 0.05

Glucose (mg/dl) 115.28 ± 11.48* 112.10 ± 25.40 78.64 ± 9.53 86.98 ± 8.79

AST (IU/L) 123.94 ± 27.39 150.76 ± 38.21 133.70 ± 45.03 110.10 ± 15.63

ALT (IU/L) 40.36 ± 9.14 38.10 ± 6.26 38.52 ± 10.34 38.88 ± 7.14

LDH (U/L) 935.22 ± 545.41 1653.12 ± 645.54 1637.58 ± 728.69 1292.68 ± 661.06

Phosphorous (mg/dl) 6.72 ± 0.47 6.46 ± 0.80 5.84 ± 1.02 6.12 ± 0.76

T-Bilirubin (mg/dl) 0.02 ± 0.01 0.02 ± 0.01 0.01 ± 0.01 0.01 ± 0.01

Cholesterol (mg/dl) 95.20 ± 7.33 91.40 ± 3.71 86.52 ± 15.77 93.22 ± 17.08

T-Protein (g/dl) 6.12 ± 0.40 6.18 ± 0.61 5.48 ± 1.43 6.04 ± 0.33

Triglyceride (mg/dl) 25.58 ± 9.02 25.02 ± 11.64 20.56 ± 4.19 25.94 ± 14.32

BUN (mg/dl) 25.78 ± 3.50 24.24 ± 3.99 23.78 ± 4.74 21.80 ± 2.09



- 85 -

Table 11. Hematology in male SD-rats administered orally with test materials for 4 weeks

Items

Dose (mg/kg)

1000 500 250 0 (control)

WBC (×103cells/ )㎕ 7.79 ± 0.87 7.51 ± 1.13 8.63 ± 0.81 6.39 ± 2.12

RBC (×106cell/ )㎕ 8.55 ± 0.25 8.44 ± 0.36 8.40 ± 0.27 8.50 ± 0.28

HGB (g/dL) 16.32 ± 0.33 16.06 ± 0.65 15.98 ± 0.69 16.32 ± 0.37

HCT (%) 46.86 ± 0.90 46.82 ± 1.79 45.98 ± 1.76 47.66 ± 0.64

MCV (fL) 54.84 ± 1.22 55.50 ± 1.21 54.72 ± 0.91 56.10 ± 1.79

MCH (pg) 19.14 ± 0.67 19.04 ± 0.44 19.04 ± 0.30 19.18 ± 0.42

MCHC (g/dL) 34.86 ± 0.62 34.28 ± 0.15 34.80 ± 0.44 34.22 ± 0.99

PLT (×103cells/ )㎕ 1387.80 ± 111.44 1362.80 ± 168.11 1354.00 ± 128.17 1167.00 ± 112.81

Neu (%) 9.56 ± 2.59 10.92 ± 2.36 9.94 ± 2.00 12.96 ± 1.97

Lym (%) 85.22 ± 2.49 82.84 ± 5.25 84.76 ± 2.51 80.98 ± 3.85

Mono (%) 3.18 ± 0.38 2.50 ± 0.70 3.14 ± 0.21 2.40 ± 0.70

Eos (%) 0.66 ± 0.11 0.66 ± 0.18 0.76 ± 0.18 0.74 ± 0.13

Baso (%) 0.14 ± 0.05 0.12 ± 0.04 0.16 ± 0.05 0.08 ± 0.04



- 86 -

Table 12. Hematology in female SD-rats administered orally with test materials for 4 weeks

Items

Dose (mg/kg)

1000 500 250 0 (control)

WBC (×103cells/ )㎕ 5.26 ± 1.00 4.81 ± 0.88 4.78 ± 0.97 4.83 ± 0.64

RBC (×106cell/ )㎕ 8.17 ± 0.09 8.37 ± 0.37 8.57 ± 0.24 8.38 ± 0.22

HGB (g/dL) 15.42 ± 0.33 15.80 ± 0.41 15.68 ± 0.36 16.02 ± 0.19

HCT (%) 42.52 ± 0.43 44.14 ± 1.16 44.30 ± 1.20 45.12 ± 0.78

MCV (fL) 52.06 ± 0.54 52.80 ± 1.30 51.68 ± 1.07 53.92 ± 0.97

MCH (pg) 18.92 ± 0.37 18.88 ± 0.58 18.32 ± 0.63 19.24 ± 0.30

MCHC (g/dL) 36.30 ± 0.46 35.78 ± 0.34 35.38 ± 0.72 35.68 ± 0.18

PLT (×103cells/ )㎕ 1454.60 ± 152.57 1372.80 ± 168.23 1445.20 ± 191.56 1268.80 ± 239.64

Neu (%) 13.06 ± 2.41 15.46 ± 8.87 11.56 ± 2.42 10.34 ± 4.07

Lym (%) 81.18 ± 3.47 79.26 ± 7.71 83.28 ± 2.07 83.76 ± 4.09

Mono (%) 3.02 ± 1.28 3.10 ± 1.51 2.84 ± 0.72 3.46 ± 0.48

Eos (%) 0.98 ± 0.36 0.54 ± 0.28 0.76 ± 0.25 0.86 ± 0.39

Baso (%) 0.10 ± 0.00 0.10 ± 0.10 0.20 ± 0.10 0.10 ± 0.07
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Table 13. Coagulation time in SD-rats administered orally with test materials for 4 weeks

Sex/dose(mg/kg B.W)

Items

PT (sec) aPTT (sec)

Male

1000 13.30 ± 0.52 16.78 ± 1.20

500 12.84 ± 0.71 16.98 ± 1.67

250 13.04 ± 0.71 17.30 ± 1.67

0 12.48 ± 0.64 16.62 ± 0.74

Female

1000 13.28 ± 0.54 17.14 ± 1.67

500 13.42 ± 0.90 18.56 ± 1.73

250 13.52 ± 0.65 18.28 ± 2.38

0 13.32 ± 0.60 17.16 ± 1.92
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Table 14. Urine analysis results in SD-rats administered orally with test materials for 4 weeks

Items
Sex Male Female

Dose ( /kg)㎍ 1000 500 250 0 1000 500 250 0

Specific

gravity

1.000

1.005

1.010

1.015

1.020

1.025

1.030

2

2

4

2

3

6

1

1

3

5

1

1

7

2

1

1

7

1

2

2

4

2

3

5

2

2

1

7

pH 5

6

7

8

9

1

5

4

4

5

1

2

7

1

4

4

2

2

7

1

1

7

2

2

6

2

2

7

1

Leukocytes

(leuko/ l)μ

neg

10-25

75

500

9

1

7

3

6

4

6

4

8

2

9

1

9

1

8

2

Nitrite neg

pos

7

3

9

1

9

1

10 8

2

7

3

8

2

7

3

Protein

(mg/dl)

neg

30

100

500

8

2

10 9

1

10 9

1

7

2

1

8

2

8

2

Glucose

(mg/dl)

normal

50

100

300

1000

8

2

10 9

1

6

4

6

3

1

7

3

9

1

9

1

Ketone neg

+

++

+++

8

2

3

7

8

2

9

1

8

2

9

1

8

2

9

1

Urobilinogen

(mg/dl)

normal

1

4

8

12

5

4

1

9

1

8

2

6

4

7

2

1

8

1

1

7

3

7

2

1

Bilirubin

(mg/dl)

neg

+

++

+++

7

3

9

1

7

3

7

3

8

2

9

1

9

1

9

1

Blood

(Ery/ )㎕

neg

5-10

50

250

6

4

6

4

6

4

7

3

8

2

7

3

7

3

8

2

Hgb

(Ery/ )㎕

neg

10

50

250

7

3

8

2

9

1

9

1

9

1

7

3

6

3

1

8

2

(A; male 0 mg/kg, B; male 1000 mg/kg, C; female 0 mg/kg, D; female 1000 mg/kg)
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Fig. 4. Histopathological finding of liver from SD male rat treated with test materials 4 weeks. No

lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 5. Histopathological finding of kidney from SD male rat treated with test materials 4 weeks. No

lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

A B

A B
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Fig. 6. Histopathological finding of brain from SD male rat treated with test materials 4 weeks. No

lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 7. Histopathological finding of spleen from SD male rat treated with test materials 4 weeks. No l

esion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

A B

A B
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Fig. 8. Histopathological finding of lung from SD male rat treated with test materials 4 weeks. No

lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 9. Histopathological finding of testis from SD male rat treated with test materials 4 weeks. No

lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

A B

A B
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Fig. 10. Histopathological finding of heart from SD male rat treated with test materials 4 weeks. No

lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 11. Histopathological finding of thymus from SD male rat treated with test materials 4 weeks. No

lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

A B

A B
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Fig. 12. Histopathological finding of ovary from SD female rat treated with test materials 4 weeks.

No lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

Fig. 13. Histopathological finding of thyroid gland from SD male rat treated with test materials 4 wee

ks. No lesion was observed. Hematoxylin and Eosin (H & E). x 100.

(A; 0 mg/kg, B; 1000 mg/kg)

A B

A B
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매미눈꽃동충하초

추출물을

유효성분으로

포함하는 면역반응

증강용 조성물

10-2010-0116828

지실 금은화 및,

백지혼합물로부터

의 생약 혼합

추출물을 함유하는

류마티스성 관절염

예방 및 치료용

약학 조성물

10-2010-0135670
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