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효소제

(Enzyme)

소화 이용 촉진

영양소 이용성 증가

생산성증가

산성제

(Acidifier)

위내 산성화 유도

소화효소활성 증가

생균제

(Probiotics)

장내 미생물 균형

유해세균 억제

생산성 향상

올리고당

(Oligosaccharide

s)

장내 유산균 성장

유해세균 억제

면역증가

광물질

(Trace mineral)

유해미생물 억제

면역증진, 성장촉진

Herb 
Extracts
Essential oil

기타 면역증강제

Lectin, 베타글루칸

생산성 증가

면역증진

항 생 제 대 체 제

효소제

(Enzyme)

소화 이용 촉진

영양소 이용성 증가

생산성증가

산성제

(Acidifier)

위내 산성화 유도

소화효소활성 증가

생균제

(Probiotics)

장내 미생물 균형

유해세균 억제

생산성 향상

올리고당

(Oligosaccharide

s)

장내 유산균 성장

유해세균 억제

면역증가

광물질

(Trace mineral)

유해미생물 억제

면역증진, 성장촉진

Herb 
Extracts
Essential oil

기타 면역증강제

Lectin, 베타글루칸

생산성 증가

면역증진

항 생 제 대 체 제
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자가치료
및 예방용

50%
수의사 처방

6%

배합사료
제조용
44%

돼지
56.6%

소
8.1%

수산용
15.7%

닭
19.6%

자가치료
및 예방용

50%
수의사 처방

6%

배합사료
제조용
44%

돼지
56.6%

소
8.1%

수산용
15.7%

닭
19.6%

소 돼지 닭 수산용 총계

배합사료 제조

47,465

430,547 148,357 626,369

수의사 처방

7,569 38,557 13,453 26,776

86,356

자가치료 및 예방용

61,873

346,205 119,723 198,761 726,563

총계 116,908 815,309 281,533 225,537 1,439,288
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▶ 항생제 대체제가 성장 촉진제
로 항생제를 대체함에 따라 시
장 확대 예상됨. 

▶항생제 대체제 개발이 시급

연구소-대학-기업

기타

대사촉진제

비타민, 미네랄제제, 영양제

질병 예방(치료)제 : 

항생제, 구충제, 항콕

시듐, 등

(항생제 460억, 항콕시듐제 100
억)

면역증강제

생균제, 유기산제, Herb Extract

광물질, 천연물 제제

성장 촉진제

항생제

기타

대사촉진제

비타민, 미네랄제제, 영양제

질병 예방(치료)제

항생제, 구충제, 항콕시듐, 등

(항생제 460억, 항콕시듐제 100억)

면역증강제

생균제, 유기산제, Herb Extract

광물질, 천연물 제제

성장 촉진제

항생제

▶ 항생제 대체제가 성장 촉진제
로 항생제를 대체함에 따라 시
장 확대 예상됨. 

▶항생제 대체제 개발이 시급

연구소-대학-기업

기타

대사촉진제

비타민, 미네랄제제, 영양제

질병 예방(치료)제 : 

항생제, 구충제, 항콕

시듐, 등

(항생제 460억, 항콕시듐제 100
억)

면역증강제

생균제, 유기산제, Herb Extract

광물질, 천연물 제제

성장 촉진제

항생제

기타

대사촉진제

비타민, 미네랄제제, 영양제

질병 예방(치료)제

항생제, 구충제, 항콕시듐, 등

(항생제 460억, 항콕시듐제 100억)

면역증강제

생균제, 유기산제, Herb Extract

광물질, 천연물 제제

성장 촉진제

항생제

기타

대사촉진제

비타민, 미네랄제제, 영양제

질병 예방(치료)제 : 

항생제, 구충제, 항콕

시듐, 등

(항생제 460억, 항콕시듐제 100
억)

면역증강제

생균제, 유기산제, Herb Extract

광물질, 천연물 제제

성장 촉진제

항생제

기타

대사촉진제

비타민, 미네랄제제, 영양제

질병 예방(치료)제

항생제, 구충제, 항콕시듐, 등

(항생제 460억, 항콕시듐제 100억)

면역증강제

생균제, 유기산제, Herb Extract

광물질, 천연물 제제

성장 촉진제

항생제
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2009.1.1 하반기2011

분류 품목명 분류 품목명

항생제 종(8 )

엔라마이신

항생제

삭제( )

삭제< >

타이로신 삭제< >

버지니아마이신 삭제< >

바시트라신메칠렌디

살리실레이트
삭제< >

밤버마이신 삭제< >

티아무린 삭제< >

아프라마이신 삭제< >

아빌라마이신 삭제< >

항균제 설파치아졸 항균제 종(1 ) 삭제< >

항콕시듐제 종(8 ) 살리노마이신 항콕시듐제 종(8 ) 살리노마이신
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구분

연도별 항생제 판매실적 (kg)

년도2009 년도2008 년도2007 년도2006 년도2005 년도2003 년도2001

소 63,066 99,291 121,254 118,889 111,974 107,588 91,921

돼지 551,109 661,530 874,305 835,825 831,319 818,358 917,842

닭 205,622 256,272 280,499 281,797 334,937 347,538 358,825

수산용 178,370 193,523 250,655 221,297 275,252 165,049 226,375

계 998,167 1,210,616 1,526,713 1,457,808 1,553,482 1,438,533 1,594,963

모넨신나트륨 모넨신나트륨

라살로시드나트륨 라살로시드나트륨

나라신 나라신

마두라마이신암모늄 마두라마이신암모늄

샘두라마이신 샘두라마이신

크로피톨 크로피톨

디클라주릴 디클라주릴

구충제 종(1 ) 펜벤다졸 구충제 종(1 ) 펜벤다졸

계 종18 계 종9
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구 분
연도별 항생제 판매실적(Kg)

년도2009 년도2008 년도2007 년도2006 년도2005 년도2003 년도2001

배합사료

제조용
236,534 447,047 603,688 627,323 682,607 680,619 766,411

수의사처방용 92,817 89,822 84,447 83,875 94,634 109,721 116,530

자가치료및

예방용
668,816 673,747 838,578 746,610 776,241 658,193 712,022

계 998,167 1,210,616 1,526,713 1,457,808 1,553,482 1,438,533 1,594,963
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국내 항생제 대체제 사료첨가제 현황

2,726,801

922,955

(면역글로불
린)

이뮤노콘 FELT
IgG, γ-globulin, 

등
면역

아이디원대동신약

액상감마주대성미생물 ▶ 소계 : 18,768,807천원

바이오클로스트삼동무역촉진

더미잘삽동무역유황
14,484,65

7

캡트레이스동우TMC황산동, 황산아연dlsxptmxksELT
효모, 효소, 마그네

슘

피아이에프크
롬

삼조크롬트리피콜린산다이아푸루프삼동무역탄산나트륨, 등
1,265,424

(미네랄)

셀믹스

올가셀

중앙바이오

제일바이오
셀레늄

3,301,417

(복합소화
기)

라바자임

유비-락

대한뉴팜

유니바이오
효소, 미생물배양체

바이오진대호아연프로피온산
452,743

(지사제)
베루파린-주화성동물베라베린, 지사제

진프로40신한바이오아연메치오닌헤파베트서삼대황, 등 정장제 787,321

(아연)

모아징크이와팜텍아연프로틴네이트10,141

(정장)

옥사만산화성동물산화마그네슘, 등

대성풰럼대성미생물클렙토페론키모렙신코미팜Chymotrypsin

메트아이론진우약품철메치오닌도리세라제-1한동
Protease, Cellulase

등

프로롱갈 주바이엘덱스트란철

2,625,994

(소화제)

포자임 9302CTC-BioXylase esterase
1,461,377

(철)

아미철 250고려비엔피철푸로틴네이트광물질바이올락플러스대호유산균 발효복합제

1,557,349쥬락-큐이화팜텍Lactobacillus

인모둘렌 주민우프로피오닉박테리움
락토바이오

쓔퍼 CYC

코미팜, 중
앙바이오

Bacillus

이뮤노스티대성미생물
포도상구균화학추출

물
엘비씨유한양행Streptococcus 

쥬락톨에프우성양행유산균화학처리물촉진이스트셀대한뉴팜Selenium Yeast
634,394

(세균-바이러
스)

울트라콘버박코리아코리네박테리아면역

8,094,362

(건위제)

다이아몬드신한바이오Saccharomyces소화

기계

매출액품명업체약효매출액품명업체약효

2,726,801

922,955

(면역글로불
린)

이뮤노콘 FELT
IgG, γ-globulin, 

등
면역

아이디원대동신약

액상감마주대성미생물 ▶ 소계 : 18,768,807천원

바이오클로스트삼동무역촉진

더미잘삽동무역유황
14,484,65

7

캡트레이스동우TMC황산동, 황산아연dlsxptmxksELT
효모, 효소, 마그네

슘

피아이에프크
롬

삼조크롬트리피콜린산다이아푸루프삼동무역탄산나트륨, 등
1,265,424

(미네랄)

셀믹스

올가셀

중앙바이오

제일바이오
셀레늄

3,301,417

(복합소화
기)

라바자임

유비-락

대한뉴팜

유니바이오
효소, 미생물배양체

바이오진대호아연프로피온산
452,743

(지사제)
베루파린-주화성동물베라베린, 지사제

진프로40신한바이오아연메치오닌헤파베트서삼대황, 등 정장제 787,321

(아연)

모아징크이와팜텍아연프로틴네이트10,141

(정장)

옥사만산화성동물산화마그네슘, 등

대성풰럼대성미생물클렙토페론키모렙신코미팜Chymotrypsin

메트아이론진우약품철메치오닌도리세라제-1한동
Protease, Cellulase

등

프로롱갈 주바이엘덱스트란철

2,625,994

(소화제)

포자임 9302CTC-BioXylase esterase
1,461,377

(철)

아미철 250고려비엔피철푸로틴네이트광물질바이올락플러스대호유산균 발효복합제

1,557,349쥬락-큐이화팜텍Lactobacillus

인모둘렌 주민우프로피오닉박테리움
락토바이오

쓔퍼 CYC

코미팜, 중
앙바이오

Bacillus

이뮤노스티대성미생물
포도상구균화학추출

물
엘비씨유한양행Streptococcus 

쥬락톨에프우성양행유산균화학처리물촉진이스트셀대한뉴팜Selenium Yeast
634,394

(세균-바이러
스)

울트라콘버박코리아코리네박테리아면역

8,094,362

(건위제)

다이아몬드신한바이오Saccharomyces소화

기계

매출액품명업체약효매출액품명업체약효

(단위 : 천원)
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구분 미국 일본 덴마크 한국 뉴질랜드 스웨덴

축산물

생산량
39,821,515 3,045,510 2,150,318 1,690,879 1,324,205 547,850

항생제

사용량
5,799 1,084 94 1,541 53 17
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α
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α
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α
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Tab

GAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCCTTC

GGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGATCTGCCTCG

CACTTCGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATATGACCATG

GGATGCATGTTTCGTGGTGGAAAGATTTATCGGTGCGAGATGGGCCCGCG

GCCTATCAGCTTGTTGGCGGGGTAACGGCCCACCAAGGCGACGACGGGTA

GCCGACCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGA

CTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTG

ATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTT

TCGACAGGGACGAAGCGCAAGTGACGGTACCTGTAGAAGAAGCACCGGCC

AACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTGTCCGG

AATTACTGGGCGTAAAGAGCTTGTAGGCGGTCTGTCGCGTCTTCTGTGAA

AACTTGGGGCTCAACCTTAAGCTTGCAGGCGATACGGGCAGACTAGAGTA

CTTCAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATC

AGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGAAGTAACTGACGCTG

AGAAGCGAAAGCGTGGGTAGCGAACAGGATTAGATACCCTGGTAGTCCAC

GCCGTAAACGGTGGGTACTAGGTGTGGGTTTCCTTCCACGGGATCCGTGC

CGTAGCTAACGCATTAAGTACCCCGCCTGGGGAGTACGGCCGCAAGGCTA

AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGAT

TAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATACACCGGAA

ACCTGCAGAGATGTAGGCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGG

CTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCG

CAACCCTTGTCCTGTGTTGCCAGCGCGTAATGGCGGGGACTCGCAGGAGA

CTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGC

CCCTTATGTCCAGGGCTTCACACATGCTACAATGGCCGGTACAGAGGGCT

GCGATACCGTGAGGTGGAGCGAATCCCTTAAAGCCGGTCTCAGTTCGGAT

CGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAATCGCAGA

TCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGT

CACGTCATGAAAGTCGGTAACACCCGAAGCCGGTGGCCTAACCCCTTGTG

GGAGGGAGCCGT
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시간 Assay(20ul) Assay(40ul)

0 0 0

24 0 0

48 0 0

72 0 1.3

96 1.3 1.7
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Time

(Hour)

p H D O relative

activity(%)

Temperature( )℃ AIRFLOW

(L/min)

Pressure

(bar)

Agitation

(rpm)

1 7.04 99.1 0 28.2 55 0.18 72

6 7.37 100.0 0 28.2 175 0.20 150

12 7.49 100.0 0 28.2 175 0.20 150

18 7.74 100.0 0 28.2 175 0.20 150

24 8.34 98.9 0 28.2 175 0.20 150

36 8.74 100.0 48 28.2 175 0.20 150

48 8.76 99.9 72 28.2 175 0.20 151

60 8.86 100.0 80 28.2 175 0.20 150

72 8.98 100.0 84 28.2 175 0.20 150

96 9.05 100.00 100 35.6 28.2 0 0.00
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Assay(40ul) 0 4 6 12

환의크기(cm) 2.2 2.2 2.0 1.9
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Praticle size distribution (%)

Mesh 단위( )㎛ FD-1 FD-2 FD-3

이상60 이상250 42.9 22.42 0

60-70 212-250 8.8 4.78 96

70-120 125-212 31.2 14.2 4

이하120 이하125 17 15.5 0
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FD-1 입도분포
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제조번

호

시험항

목
기준 제조일 개월3 개월6 개월9 개월12 개월18 개월24 개월30

DCS682-

FD1

　 실시예정일
2008-

06-24

2008-

09-24

2008-

12-24

2009-

03-24

2009-

06-24

2009-

12-24

2010-

06-24

2010-

12-24

　 시험일 　
2008-

09-22

2008-

12-26

2009-

03-25

2009-

07-01

2009-

12-18

2010-

07-1

2010-

12-26

성상
연한황색 또는

황갈색의 가루

적

합

적

합

적

합

적

합

적

합

적

합

적

합　

적

합

Bioass

ay

저지환으로써

이상1.8cm
2.0 2.0 2.0 2.0 2.0 2.0 2.0　 2.0

DCS682-

FD2

　 실시예정일
2008-

08-06

2008-

11-06

2009-

02-06

2009-

05-06

2009-

08-06

2010-

02-06

2010-

08-06

2011-

02-06

　 시험일 　
2008-

11-03

2009-

01-29

2009-

05-04

2009-

08-03

2010-

02-10

2010-

08-9

2011-

02-11

성상
연한황색 또는

황갈색의 가루

적

합

적

합

적

합

적

합

적

합

적　

합

적

합　

적

합　

Bioass

ay

저지환으로써

이상1.8cm
2.0 2.0 2.0 2.0 2.0 2.0　 1.85　 1.8　

DCS682-

FD3

　 실시예정일
2008-

09-27

2008-

12-27

2009-

03-27

2009-

06-27

2009-

09-27

2010-

03-27

2010-

09-27

2010-

03-27

　 시험일 　
2008-

12-26

2009-

03-25

2009-

07-01

2009-

10-03

2010-

03-25

2010-

10-03　
예정

성상
연한황색 또는

황갈색의 가루

적

합

적

합

적

합

적

합

적

합

적　

합

적　

합

Bioass

ay

저지환으로써

이상1.8cm
2.0 2.0 2.0 2.0 2.0 1.9　 1.8　

DCS682-

FD4

　 실시예정일
2008-

10-27

2009-

01-27

2009-

04-27

2009-

07-27

2009-

10-27

2010-

04-27

2010-

10-27

2011-

04-27

　 시험일 　
2009-

01-29

2009-

05-04

2009-

08-03

2009-

11-10

2010-

05-01

2010-

10-29
예정

성상
연한황색 또는

황갈색의 가루

적

합

적

합

적

합

적

합

적

합
적 합 적 합　

Bioass

ay

저지환으로써

이상1.8cm
2.0 2.0 2.0 2.0 2.0 1.9　 1,9　

DCS682-

FD5

　 실시예정일
2008-

12-29

2009-

03-29

2009-

06-29

2009-

09-29

2009-

12-29

2010-

06-29

2010-

12-29

　 시험일 　
2009-

03-31

2009-

07-01

2009-

10-03

2009-

12-18

2010-

07-02

2011-

01-03　

2011-

07-03

성상
연한황색 또는

황갈색의 가루

적

합

적

합

적

합

적

합

적

합
적 합 적 합　 예정

Bioass

ay

저지환으로써

이상1.8cm
2.0 2.0 2.0 2.0 2.0 1.8　 1.8　
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배양액 4L

용매 추출
(Ethylacetate)

1st column chromatography
(sephadex LH20) 

2nd column chromatography
(silicagel) 

Crystalization
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Crystalization
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Eluent
소모한용매

volume(ml)

weight(mg)

수율( %)
결정상태

water 78
8.8

(4.4)

흰물질 점도높/

음

30%MeOH 230 미량 점성물질

40%MeOH 1165
30.9

(15.45)

Pale yellow

상물질Oil

50%MeOH 1010
45

(22.5)
흰색가루

100%MeOH 285
48

(24)

Pale green

가루
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-
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Eluent
소모한용매

volume(ml)

weight(mg)

수율( %)
결정상태

water 200ml

20%MeoH 500ml

50%MeOH 360ml
20mg

(40)

Pale yellow

가루

100%MeOH 170ml
17.9mg

(35.8)
Oil phase
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시간　 p H-1 p H-2
Activity-

1

Activity-

2
TEMP

PRESSUR

E
RPM

0 7.11 8.02 0.80 0.80 27.8 0.50 50

12 7.92 8.94 0.80 0.80 27.9 0.50 50

24 8.18 9.36 1.10 1.20 28.4 0.50 50

36 8.48 9.48 1.20 1.40 28.4 0.50 50

48 7.8 9.60 1.10 1.60 28.4 0.50 50

60 7.4 9.70 1.10 1.60 28.4 0.50 50

72 7 9.74 1.00 1.60 28.4 0.50 50
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Time

(hour)

Media 1 Media 2 Media 3 Media 4

pH

Activity

(cm/40㎕

)

pH

Activity

(cm/40㎕

)

pH

Activity

(cm/40㎕

)

pH

Activity

(cm/40㎕

)

0 7.5 0.8 7.5 0.8 7.5 0.8 7.5 0.8

24 7.93 0.8 7.93 0.8 7.74 0.8 7.57 0.8

48 8.08 1.2 8.03 1.0 8.13 0.8 8.0 0.8

72 8.38 1.5 8.37 1.2 8.33 1.4 8.05 10.

96 8.63 1.5 8.66 1.6 8.42 1.5 8.31 10.

120 8.64 1.7 8.7 1.7 8.52 1.6 8.28 1.1

144 8.64 1.9 8.66 1.8 8.49 1.8 8.31 1.2

168 8.55 1.8 8.66 2.2 8.54 1.9 8.29 1.4
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배양시간

(hr)
pH

저지환

(cm/40 )㎕

생산량

(mg/L)

0 6.7 0.8 0

24 7.93 0.8 0

48 8.08 1.2 2.24

72 8.38 1.5 5.08

96 8.63 1.5 5.08

120 8.64 1.7 8.06

144 8.65 1.9 12.13

168 8.55 1.9 12.13
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배양시간(hr) pH
저지환

(cm/40 )

생산량

(mg/L)

1 7.53 0.8 0

12 7.93 0.8 0

24 8.32 0.8 0

36 8.69 1.0 1.14

48 8.73 1.3 3

60 8.85 1.5 5.08

72 8.9 1.7 8.06
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배양시간

(hr)
pH

저지환

(cm/40 )

생산량

(mg/L)

1 7.04 0.8 0

12 7.49 0.8 0

24 8.34 0.8 0

36 8.74 1.5 5.08

48 8.76 1.8 9.94

60 8.86 1.9 12.13

72 8.98 2.1 17.53

84 9.02 2.3 24.49

96 9.05 2.5 33.28
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배양시간

(hr)
pH

저지환

(cm/40 )

생산량

(mg/L)

1 6.9 0.8 0

24 8.2 1.1 1.62

48 8.2 1.5 5.08

72 8.75 1.8 9.94

96 8.9 2.2 20.8

배양시간

(hr)
pH

저지환

(cm/40 )

생산량

(mg/L)

1 6.6 0.8 0

24 7.98 0.8 0

48 8.12 1.2 2.24

72 8.3 1.5 5.08

96 7.88 1.7 8.06

120 8.37 1.8 9.94

144 8.52 1.8 9.94

168 8.62 2 14.65
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시간　 p H-1 p H-2 Activity-1 Activity-2 TEMP PRESSURE RPM

0 7.11 8.02 0.80 0.80 27.8 0.50 50

12 7.92 8.94 0.80 0.80 27.9 0.50 50

24 8.18 9.36 1.10 1.20 28.4 0.50 50

36 8.48 9.48 1.20 1.40 28.4 0.50 50

48 7.8 9.60 1.10 1.60 28.4 0.50 50

60 7.4 9.70 1.10 1.60 28.4 0.50 50

72 7 9.74 1.00 1.60 28.4 0.50 50
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Nargenicin

Standard nargenicin + 1 day growth

Nargenicin( 1day growth)

Nargenicin

Standard nargenicin + 1 day growth

Nargenicin( 1day growth)
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원 료 명 분 량(kg)

주원료 CS682 1

부원료 효모배양물 100

부원료 비타민 B1 0.1

부형제 말분 외. 적량

T O T A L 1000
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1,25-(OH)2D3 or ATRAKV-1 (100 mg/ml)

1

2

3

4

%
 D

if
fe

re
n

ti
a
te

d
 c

e
ll

s

0

20

40

60

80

100

120

No treatment

1,25-(OH)2D3

ATRA

NT           1            2            3             4



- 95 -

μ μ

μ



- 96 -

A B C

D E F

No treatment        1,25-(OH)2D3 ATRA

No treatment    

KV-1
(100mg/ml)



- 97 -

μ

μ μ

100 104                    100 104                      100 104

100 104                    100 104                      100 104

0
   

  
  

  
  
  

  
  
  
2

0
0

  
  
  

  
  
  

 0
  

  
  

  
  
  

  
  
  

 2
0

0

0
   

  
  

  
  
  
  

  
  

2
0
0

  
  
  

  
  
  
 0

  
  
  

  
  
  

  
  
  
 2

0
0

0
   

  
  

  
  
  

  
  
  

2
0

0
  
  
  

  
  
  

 0
  

  
  

  
  
  

  
  
  

 2
0

0

100 104                    100 104                      100 104

100 104                    100 104                      100 104

0
   

  
  

  
  
  

  
  
  

2
0

0
  
  
  

  
  
  

 0
  

  
  

  
  
  

  
  
  

 2
0

0

0
   

  
  

  
  
  

  
  
  

2
0

0
  
  
  

  
  
  

 0
  

  
  

  
  
  

  
  
  

 2
0

0

0
   

  
  

  
  
  

  
  
  

2
0

0
  
  
  

  
  
  

 0
  

  
  

  
  
  

  
  
  

 2
0

0

1.10 %                     17.68 %                    18.56 %

21.28 %                     57.83 %                    57.14 %

0.75 %                     21.56 %                      0.68 %

1.08 %                      42.93 %                      0.66 %

PE-anti CD11b

FITC-anti CD14

No treatment       1,25-(OH)2D3 ATRA

No treatment

CS682 (200mM)

No treatment

CS682 (200mM)

No treatment       1,25-(OH)2D3 ATRA



- 98 -

100 104                       100 104          100 104

0
   

  
  

  
  
  

  
  
 

2
0

0
   

  
  

  
  

0
  

  
  

  
  
  

 
2

0
0

  
  
  

  
  
  
  

  
  

  
  
  

 
0

  
  
  

  
  
  
  

  
  

 
2

0
0

  
  
  

0
  
  

  
  

  
  
  

  
2
0

0

0
   

  
  

  
  
  

  
  
 

2
0

0
   

  
  

  
  

0
  

  
  

  
  
  

 
2

0
0

  
  
  

  
  
  
  

  
  

  
  
  

 
0

  
  
  

  
  
  
  

  
  

 
2

0
0

  
  
  

0
  
  

  
  

  
  
  

  
2
0

0

0
   

  
  

  
  
  

  
  
 

2
0

0
   

  
  

  
  

0
  

  
  

  
  
  

 
2

0
0

  
  
  

  
  
  
  

  
  

  
  
  

 
0

  
  
  

  
  
  
  

  
  

 
2

0
0

  
  
  

0
  
  

  
  

  
  
  

2
0

0

100 104                       100 104               100 104

100 104                       100 104                100 104

100 104                       100 104                      100 104

No treatment        1,25-(OH)2D3 ATRA

No treatment    

KV-1
(100mg/ml)

No treatment        1,25-(OH)2D3 ATRA

No treatment    

KV-1
(100mg/ml)

PE-anti CD11b

FITC-anti CD14



- 99 -



- 100 -

%
 D

if
fe

re
n

ti
a
te

d
 c

e
ll

s

0

20

40

60

80

100

No treatm ent

1,25-(OH)2D3

ATRA

CS682 (200 mM)

1,25-(OH)2D3 or ATRA

Pre - Co- Post-

No- Pre - Co- Post-CS682 (200 mM)

1d



- 101 -

100 104                       100 104          100 104

0   
     

    
     

 
20

0   
     

   
0  

     
    

  
20

0  
     

    
     

    
     

0  
     

    
    

    
20

0   
   

0   
    

     
    

20
0

0   
     

    
     

 
20

0   
     

   
0  

     
    

  
20

0  
     

    
     

    
     

0  
     

    
    

    
20

0   
   

0   
    

     
    

20
0

0   
     

    
     

 
20

0   
     

   
0  

     
    

  
20

0  
     

    
     

    
     

0  
     

    
    

    
20

0   
   

0   
    

     
  

20
0

100 104                       100 104               100 104

100 104                       100 104                100 104

100 104                       100 104                      100 104

No treatment        1,25-(OH)2D3 ATRA

No treatment    

KV-1
(100mg/ml)

No treatment        1,25-(OH)2D3 ATRA

No treatment    

KV-1
(100mg/ml)

PE-anti CD11b

FITC-anti CD14



- 102 -



- 103 -

μ



- 104 -

μ

β α

β α

β β

β

β

β

α α



- 105 -

μ

μ

β α

β α



- 106 -



- 107 -



- 108 -



- 109 -

μ

μ

μ

μ μ

μ



- 110 -



- 111 -



- 112 -



- 113 -



- 114 -

μ μ

μ

μ μ

μ μ

μ

μ

α

μ μ μ

μ μ μ μ



- 115 -

β α

β

α

μ β

μ μ β

α

β

γ α



- 116 -

γ

μ

μ μ

μ

γ

γ

γ

γ γ

γ

μ

μ μ



- 117 -



- 118 -

γ

γ



- 119 -

μ

μ μ

μ



- 120 -

μ



- 121 -

μ

μ



- 122 -

μ

β α



- 123 -

γ



- 124 -

α β

γ δ



- 125 -

O CO2Me
O

i O
OH

O

1-1 1-2

O
OR

O

1-3

OH
OR

ii

iii

iiOH
OR

ivO
OR

O

BnO

OBn

RO HO

R=TBDMS

1-41-51-6

OBn

X OR

Y

RO ORRO

OBn
HO

ORRO

OBn
O

ORRO

OBn

i ii

ivv

OO

OBn

OR

RO OR

OBn

OMe

O

1-6
1-7

1-8

1-91-10

RCM

OH

(β/α = 1/3.6)

11(β): X = OH, Y = H
11(α): X = H, Y = OH

iii



- 126 -

α

α

β

β

α

δ

δ

δ



- 127 -

δ

δ

δ

δ

δ



- 128 -

δ

δ

δ

δ



- 129 -

δ

δ

δ

δ

δ



- 130 -

δ

β

α

β

α β

δ

δ

α δ

δ



- 131 -

PO

HO
O

HO

HO
O

HO

EtO
O

PO

EtO
O

PO OEt

O

PO OH PO
OEt

O

Hydroxy-acetic acid 1 2

ii

iii

ivv

vi

vii viii

P=TBDMS

345

6 7 8

PO

N
O

MeO

PO
O

i

S  

 

α β

ϒ δ



- 132 -

OH
PO

8
O

PO

PO

9
10

11

OH
OH

TBSO

12

i ii

iii

ivOCO 2Et
PO

13

v

 

 

O

O

O

O

Me

Me

O

MeO

Me

H
OAc

Me

O

N
H

PO

O

O

O

O

Me

Me

HO

MeO

Me

H
OAc

Me

O

N
H Pd(0)

Scheme 3

O

O

O

O

Me

Me

O

MeO

Me

H
OAc

Me

O

N
H

HO

TBAF

CS-682

+

OCO 2EtPO

13 14

15



- 133 -

 




  



  



  

  



- 134 -




 

  


  


  




 



  



- 135 -


  


  



  





- 136 -

  


  


  


  


  



- 137 -

 

  


  


  


  

μ

δ



- 138 -

δ

α



- 139 -

O

HO

HO

OH

OH

OCH3

O

BnO

BnO

OBn

OBn

OCH3

O

BnO

BnO

OBn

OBn

OAc
O

BnO

BnO

OBn

OBn

Br

O

O

O

Me

N
H

H
OH

Me

MeHO

O
MeO

O

Me

+

O

O

O

Me

N
H

H
OH

Me

MeO

O
MeO

O

Me

O

BnO

BnO

OBn

OBn

Methyl-α-D-glucopyranoside 17 18 19

cs-682

20

i ii iii

iv

16

α

δ



- 140 -

δ

δ

δ



- 141 -

β

β β

O

HO

OH

OH

OH

L-arabinose (21)

BnOH,
HCl(g)

(94%)

O
OH

OH

OH

DMP,
p-TsOH

BnO O
OH

O

O

BnO O

O

O

BnO
PDC,
CH 2Cl 2

O

O

O

BnO

22 23 24

O

OH

O

HO

4%CF3CO2H

2526

HO

HO

OH

OH3CO

HO OH

1%HCl/MeOH

27

OH3CO

BzO OBz

AcOH, Ac2O,
c-H2SO4

OBz
O

BzO OBz

OBzAcO
O

HO OBz

OBzi)HCl(g),
  CH2Cl2
ii)H2O,
  CH3CN

28 29 30

BzO

(64%)

NaBH 4,
MeOH

(53% from 21)BzCl,
pyridine

(40% from 26)

SCHEME 5

OH



- 142 -

O

ImO2SO OBz

OBz

31

BzO

i)SO2Cl2, DMF,
  CH2Cl2
ii)imidazole

30
O

OBz

OBz

32

BzO

F O

OBz

OBz

33

Br

F
Et3N.3HF

EtOAc 45%HBr/AcOH

SCHEME 6

O

O

O

O

Me

Me

HO

MeO

Me

H
OAc

Me

O

N
H

+

AgOTf

O

O

O

O

Me

Me

O

MeO

Me

H
OAc

Me

O

N
H

O

F

BzO

OBz

CS-682

34

 ̊  



- 143 -

 

 

 

  

α  

 



- 144 -

 ̊  

 

β

̇̎



- 145 -

δ

δ



- 146 -

δ

 

δ

δ

δ



- 147 -

δ

  


  

δ

δ



- 148 -

O

OH

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

DCC + DMAP
O

S

N

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

S

N

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

S

N
NO2

Cl

O
S

N
Cl

OH

O
S

N

OH

S

N
O2N

OH

O

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

N
Cl

TBAF

THF

TBAF

THF

TBAF

THF

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

N

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

N
NO2

7-3

7-5

7-7

7-1
7-2

7-4

7-6

O

OH

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

DCC + DMAP
O

S

NN

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

S
N

N

OH

O
S

N N

O
S

N
N

OH

TBAF

THF

TBAF

THF

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

NN

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S
N

N

7-117-10

7-1 7-8
7-9



- 149 -



- 150 -

δ

δ

 



- 151 -

δ

δ

δ

δ



- 152 -


  


  

δ

δ

δ

δ



- 153 -

δ

δ

δ

δ



- 154 -

O

OH

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

DCC + DMAP
O

S

N

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

S

N

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

S

N
NO2

Cl

O
S

N
Cl

OH

O
S

N

OH

S

N
O2N

OH

O

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

N
Cl

TBAF

THF

TBAF

THF

TBAF

THF

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

N

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

N
NO2

7-3

7-5

7-7

7-1
7-2

7-4

7-6

O

OH

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

DCC + DMAP
O

S

NN

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

S
N

N

OH

O
S

N N

O
S

N
N

OH

TBAF

THF

TBAF

THF

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S

NN

O

O

O

Me

Me

HO

MeO

Me

H
HO

Me

O

O

S
N

N

7-117-10

7-1 7-8
7-9



- 155 -

O

OH

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

DCC + DMAP

DCC + DMAP

S

TBAF

THF

TBAF

THF

7-157-14

7-1 7-12
7-13

ClCl

HO2C

S ClCl

O

O

O

O

Me

Me

HO

MeO

Me

H
OH

Me

O

S ClCl

O

O CH3H3C

HO2C O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O CH3H3C

O

O

O

O

Me

Me

HO

MeO

Me

H
OH

Me

O

O CH3H3C

O

DCC + DMAP
TBAF

THF

7-177-16

O

O

O

Me

Me

TBDMSO

MeO

Me

H
OTBDMS

Me

O

O
N

O

O

O

O

Me

Me

HO

MeO

Me

H
OH

Me

O

O
N

O

O
N

HO2C CH3

CH3
CH3

δ



- 156 -

δ

δ

δ

δ

δ

δ



- 157 -

δ

δ

δ



- 158 -

O

OH

O

Me

Me

TBDMSO

MeO

Me

H
OH

Me

O

O

O

O

Me

Me

TBDMSO

MeO

Me

H
Me

O

DCC + DMAP
O

S

N

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
Me

O

O
S

N

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
Me

O

O
S

N
NO2

Cl

O
S

N
Cl

OH

O
S

N

OH

S

N
O2N

OH

O

TBAF

THF

TBAF

THF

TBAF

THF

7-2-2

7-2-4

7-2-6

7-2-0
7-2-1

7-2-3

7-2-5

O

O
S

N
Cl

O

O

O

Me

Me

HO

MeO

Me

H
Me

O

O
S

N
Cl

O

O
S

N
Cl

O

O S

N

O

O

O

Me

Me

HO

MeO

Me

H
Me

O

O
S

N

O

O S

N

O

O
S

N
NO2

O

O

O

Me

Me

HO

MeO

Me

H
Me

O

O
S

N
NO2

O

O
S

N
NO2

O

OH

O

Me

Me

TBDMSO

MeO

Me

H
OH

Me

O

O

O

O

Me

Me

TBDMSO

MeO

Me

H
O

Me

O

DCC + DMAP
O

S

NN

DCC + DMAP

O

O

O

Me

Me

TBDMSO

MeO

Me

H
O

Me

O

O
S

N

N

OH

O
S

N N

O
S

N
N

OH

TBAF

THF

TBAF

THF

7-2-10

7-2-0 7-2-7
7-2-8

O S

NN

O

O

O

Me

Me

HO

MeO

Me

H
O

Me

O

O
S

NN

O S

NN

7-2-9

O S
N

N

O

O

O

Me

Me

HO

MeO

Me

H
O

Me

O

O
S

N

N

O S
N

N



- 159 -

δ

δ

δ

δ

δ



- 160 -

O

OH

O

Me

Me

HO

MeO

Me

H
OH

Me

O

O

O

O

Me

Me

O

MeO

Me

H
Me

O

DCC + DMAP O
S

N

DCC + DMAP

O

O

O

Me

Me

O

MeO

Me

H
Me

O

O
S

N

DCC + DMAP

O

O

O

Me

Me

O

MeO

Me

H
Me

O

O
S

N
NO2

Cl

O
S

N
Cl

OH

O
S

N

OH

S

N
O2N

OH

O

7-3-0
7-3-1

7-3-2

7-3-3

O

O
S

N
Cl

O

O S

N

O

O
S

N
NO2

O
S

N
Cl

O
S

N

S

N
O2N

O



- 161 -

O

OH

O

Me

Me

HO

MeO

Me

H
OH

Me

O

O

O

O

Me

Me

MeO

Me

H
O

Me

O

DCC + DMAP O
S

NN

DCC + DMAP

O

O

O

Me

Me

MeO

Me

H
O

Me

O

O
S

N

N

OH

O
S

N N

O
S

N
N

OH

7-3-0
7-3-4

O S

NN

7-3-5

O S
N

N

O
S

N N
O

O
S

N
N

O



- 162 -



- 163 -

HJH-7-2

-10

HJH-7-3

-1

HJH-7-3

-2

HJH-7-3

-3

　
Organism(24 h

(10^6CFU/ml))
FW-647 FW-860 FW-756 FW-891

1 Alacligenesfaecalis 20 20 20 40

2 EnterococcusFaecalis 40 5 >80 40

3 Bacillus subtilis 5 2.5 1.25 2.5

4 Staphylococcus aureus 5 10 2.5 5

5 Micrococcusluteus 5 5 10 5

6 Mycrobacterium smegmatis 10 5 10 10

7 Salmonellatyphimrium 20 20 20 40

8 Escherrichia coli 20 20 20 40

9 Pseudomonasaeruginosa 20 20 20 40

10 MRSA 693E 5 5 1.25 5

11 MRSA 4-5 10 5 2.5 5

12 MRSA 5-3 5 2.5 2.5 2.5

13 VRE 82 20 2.5 80 40

14 VRE 89 20 10 >80 40

15 VRE 98 20 5 >80 40

16 VRSA 20 5 2.5 40

HJH-7-3

-4

HJH-7-3

-5
CS-682

　 Organism 24 h (10^6CFU/ml) FW-759 FW-759 　

1 Alacligenesfaecalis >80 40 >80

2 EnterococcusFaecalis >80 40 >80

3 Bacillus subtilis 40 20 >80

4 Staphylococcus aureus 0.6 10 1.25

5 Micrococcusluteus 0.3 40 0.3

6 Mycrobacterium smegmatis >80 20 >80

7 Salmonellatyphimrium >80 40 >80

8 Escherrichia coli >80 20 >80

9 Pseudomonasaeruginosa >80 40 >80

10 MRSA 693E 20 10 1.25

11 MRSA 4-5 80 10 10

12 MRSA 5-3 40 20 >80

13 VRE 82 >80 40 >80

14 VRE 89 >80 80 >80
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15 VRE 98 >80 80 >80

16 VRSA >80 80 >80

HJH-7-2-

2

HJH-7-2-

4

HJH-7-

2-6

HJH-7-

2-8

　 Organism (24 h (10^6CFU/ml)) FW-713 FW-765 FW-735 FW-647

1 AlacligenesfaecalisATCC1004 >80 >80 >80 >80

2 EnterococcusFaecalisATCC29212 40 >80 >80 >80

3 BacillussubtilisATCC6633 10 10 >80 >80

4 StaphylococcusaureusKCTC1928 5 40 >80 2.5

5 MicrococcusluteusATCC9341 20 40 >80 1.25

6 MycrobacteriumsmegmatisATCC9341 >80 >80 >80 >80

7 SalmonellatyphimriumKCTC1925 40 >80 >80 >80

8 EscherrichiacoliKCTC1923 40 >80 >80 >80

9 PseudomonasaeruginosaKCTC 80 >80 >80 >80

10 MRSA 693E 20 20 >80 0.625

11 MRSA 4-5 20 40 >80 2.5

12 MRSA 5-3 20 20 >80 0.625

13 VRE 82 40 20 >80 >80

14 VRE 89 80 80 >80 >80

15 VRE 98 80 80 >80 >80

16 VRSA 10 20 >80 >80
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A. Day 0

B. Day 14

C. Day 28
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Group

Control 0.1% 1%

No. of chickens examined 40 40 40

No. of survivied chickens at

term
39 38 38

Artificial selection 1 2 2

No. of death 0 0 0

Death rate (%) 0 0 0

Survival rate (%) 100 100 100
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Group

Control 0.1% 1%

Initial body weight (g/chicken) 43.78 44.39 43.78

Fianl body weight (g/chicken) 602.56 661.04 614.10

Weight gain (g/chicken/day) 19.96 22.02 20.37

Feed intake (g/chicken/day) 42.35 44.60 44.03

Feed efficiency (feed intake/weight

gain)
2.12 2.02 2.16

Group

Control 0.1% 1%

No. of chickens examined 39 38 38

Body weight

(g)
Day 0 1707.52 1686.92 1663.64

Day 14 8884.50 9673.44 8799.92

Day 28 23500.20 25119.70 23335.90

Weight gain 21792.68 23432.78 21672.26
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Group

Control 0.1% 1%

RBC (M/ )㎕ 2.60±0.09 2.50±0.23 2.61±0.28

Hemoglobin (g/dl) 9.40±0.48 9.07±0.73 9.29±1.02

Hematocrit (%) 24.70±0.67 23.31±1.71 25.51±5.60

Leukocyte (K/ )㎕ 9.83±4.24 6.84±5.28 9.48±6.31

Neutrophil (K/ )㎕ 1.44±0.79 0.93±1.13 1.54±1.73

Monocyte (K/ )㎕ 0.95±0.48 0.65±0.59 0.09±0.76

Eosinophil (K/ )㎕ 0.08±0.06 0.05±0.08 0.11±0.18

Basophil (K/ )㎕ 0.01±0.02 0.01±0.01 0.02±0.04

Platelet (K/ )㎕ 47.40±5.41 45.50±12.97 47.86±7.84

Group

Control 0.1% 1%

ALB (g/dl) 1.32±0.11 1.41±0.11 1.41±0.15

ALP (U/L) 2427.22±1169.53 2836.22±1513.10 3497.50±1406.84

BUN (mg/dl) 4.09±2.54 5.08±1.92 4.26±1.24

Calcium (mg/dl) 7.67±1.07 7.91±1.13 7.53±1.17

Cholesterol

(mg/dl)
134.98±13.11 164.88±10.28 152.72±18.03

Creatine (mg/dl) 2.52±0.49 2.49±0.40 2.56±0.22

Glucose (mg/dl) 250.40±13.38 251.49±10.58 271.62±25.11

GPT (U/L) 1.27±0.52 1.53±0.53 1.46±0.71

LDH (U/L) 329.86±33.11 342.08±25.48 340.23±38.13

NEFA (mg/dl) 436.34±140.65 440.84±159.70 369.60±155.44

Total protein

(g/dl)
3.24±0.24 3.47±0.23 3.51±0.30
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Dose

(mg/kg)

Days after treatment

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Mortality

(%)

Male

0 0
a
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0)

800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0)

2000 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4/5 (80)

5000 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0
5/5

(100)

Female

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0)

800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0)

2000 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5/5

(100)

5000 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5/5

(100)



- 184 -

Dose

(mg/kg

)

Days after treatment

Findings 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Male

0 Appears normal 5
a
5 5 5 5 5 5 5 5 5 5 5 5 5 5

800 Appears normal 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Decreased locomotion 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2000
Appears normal 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

Decreased locomotion 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Prone position 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Death 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0

5000
Decreased locomotion 5 0 - - - - - - - - - - - - -

Prone position 4 0 - - - - - - - - - - - - -

Coma 1 0 - - - - - - - - - - - - -

Lying on side 3 0 - - - - - - - - - - - - -

Dorsal position 2 0 - - - - - - - - - - - - -

Death 2 3 - - - - - - - - - - - - -

Female

0 Appears normal 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

800 Appears normal 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Decreased locomotion 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2000 Decreased locomotion 5 - - - - - - - - - - - - - -

Prone position 2 - - - - - - - - - - - - - -

Death 5 - - - - - - - - - - - - - -

5000 Decreased locomotion 5 - - - - - - - - - - - - - -

Prone position 5 - - - - - - - - - - - - - -

Coma 2 - - - - - - - - - - - - - -

Lying on side 2 - - - - - - - - - - - - - -

Death 5 - - - - - - - - - - - - - -
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Dose (mg/kg) Male Female

0 0/5a 0/5

800 0/5 0/5

2000 0/5 0/5

5000 0/5 0/5

Sex
Days after

treatment

Dose (mg/kg)

0 800 2000 5000

Male

0 26.9±1.91
a

25.6±0.80 27.3±2.54 26.8±1.72

1 29.9±2.45 29.8±1.11 30.3 -

3 30.9±1.10 31.6±1.37 29.3 -

7 31.8±1.02 32.8±1.59 31.6 -

14 33.3±2.00 34.7±1.63 35.6 -

Female

0 24.1±1.33 24.9±1.59 21.0±1.14 23.2±1.44

1 26.5±1.46 26.1±1.55 - -

3 25.9±0.78 25.3±1.26 - -

7 26.3±0.76 25.7±1.82 - -

14 27.6±0.69 28.4±1.07 - -
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Sex Dose (mg/kg) 0 800 2000 5000

Male

No. of male rats 5 5 1 -

Body weight at term 33.3±2.00
a

34.7±1.63 35.6 -

Lung (g) 0.22±0.024 0.20±0.010 0.21 -

per body weight (%) 0.66±0.044 0.58±0.035 0.59 -

Adrenal glands (g) 0.006±0.0008 0.005±0.0007 0.006 -

per body weight (%) 0.017±0.0021 0.015±0.0016 0.016 -

Liver (g) 1.81±0.107 1.75±0.117 2.26 -

per body weight (%) 5.43±0.205 5.04±0.308 6.35 -

Spleen (g) 0.10±0.016 0.10±0.008 0.11 -

per body weight (%) 0.30±0.042 0.29±0.021 0.31 -

Kidney (g) 0.56±0.039 0.54±0.059 0.58 -

per body weight (%) 1.67±0.061 1.57±0.157 1.63 -

Thymus (g) 0.05±0.017 0.05±0.023 0.06 -

per body weight (%) 0.16±0.043 0.15±0.077 0.17 -

Heart (g) 0.18±0.016 0.17±0.023 0.17 -

per body weight (%) 0.54±0.045 0.49±0.048 0.48 -

Female

No. of female rats 5 5 - -

Body weight at term 27.6±0.69 28.4±1.07 - -

Lung (g) 0.18±0.030 0.18±0.012 - -

per body weight (%) 0.64±0.096 0.63±0.027 - -

Adrenal glands (g) 0.008±0.0010 0.009±0.0006 - -

per body weight (%) 0.028±0.0041 0.031±0.0015 - -

Liver (g) 1.47±0.169 1.54±0.024 - -

per body weight (%) 5.31±0.565 0.39±0.169 - -

Spleen (g) 0.10±0.016 0.10±0.010 - -

per body weight (%) 0.37±0.060 0.35±0.029 - -

Kidney (g) 0.36±0.029 0.37±0.015 - -

per body weight (%) 1.32±0.118 1.30±0.071 - -

Thymus (g) 0.08±0.019 0.09±0.025 - -

per body weight (%) 0.30±0.066 0.30±0.081 - -

Heart (g) 0.18±0.038 0.13±0.009 - -

per body weight (%) 0.65±0.138 0.44±0.030 - -
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Gene Proposed Function Size Homology
Similarity/

Identity
(%)

orf 1 Monooxygenase 492 bp Monoxygenase [Mycobacterium marinum M] 53/33

orf 2
Acyl CoA dehydrogenase/
Oxygenase/hydroxylase 1167 bp Oxygenase LndZ5 [Streptomyces globisporus] 47/63

orf 3 Acetyl CoA carboxylase 1527 bp
Acetyl-CoA carboxylase, carboxyl transferase,beta subunit
[Frankia sp. EAN1pec] 63/73

orf 4 Acetyl/propionyl-CoA carboxylase 1365 bp
Acetyl/propionyl-CoA carboxylase, alpha subunit
[Saccharomonospora viridis DSM 43017]

63/75

orf 5 Lipase/esterase 825 bp Lipase/esterase [Amycolatopsis mediterranei U32] 56/70

orf 6
SARP family transcriptional
regulator

756 bp
Transcriptional regulator, SARP family [Frankia sp.
EUN1f]

50/67

orf 7 HxlR family transcriptional regulator387 bp HxlR family transcriptional regulator [Streptomyces
pristinaespiralis ATCC 25486]

55/67

orf 8 Cyclase protein family 750 bp Putative cyclase [Nocardia farcinica IFM 10152] 41/56

orf 9 Acetyl CoA carboxylase 558 bp Acetyl-CoA carboxylase, biotin carboxyl carrier protein
[Micromonospora sp. L5]

47/57

orf 10 Diguanylate cyclase 1077 bp  Diguanylate cyclase [Mycobacterium gilvum PYR-GCK] 39/54

orf 11 Carboxypeptidase 1260 bp
Peptidase M14 carboxypeptidase [Amycolatopsis
mediterranei U32] 51/65

orf 12 Condense enzyme (NgnN4) 777 bp
Daunorubicin-doxorubicin polyketide synthase
[Streptomyces peucetius]

36/49

orf 13 Acyl CoA dehydrogenase (NgnN3) 1128 bp Prolyl carrier protein dehydrogenase [Streptomyces
antibioticus]

64/76

orf 14 Proline adenylation protein (NgnN1) 1506 bp  Proline adenyltransferase [Streptomyces antibioticus] 67/75
orf 15 Proline carrier protein (NgnN2) 276 bp  Proline carrier protein [Streptomyces antibioticus] 41/65

orf 12
LuxR family transcriptional
regulator

378 bp Putative transcriptional regulator, LuxR family
[Streptomyces hygroscopicus ATCC 53653] 61/76

orf 13 LysR family transcriptional regulator1866 bp
LysR family transcriptional regulator [Streptomyces
coelicolor A3(2)]

55/68

orf 14 Short chain dehydrogenase 849 bp
 Short chain dehydrogenase/reductase family oxidoreductase
[Myxococcus xanthus DK 1622] 33/48

orf 15 Phytanoyl CoA dehydrogenase 627 bp Phytanoyl-CoA dioxygenase [Micromonospora aurantiaca
ATCC 27029]

45/59

orf 16 Cytochrom P450 1491 bp  PauC [Pseudonocardia autotrophica] 48/62

orf 17 O-methyltransferase 897 bp Monensin 3-O-methyl transferase [Streptomyces
cinnamonensis]

41/56

orf 18 Short chain dehydrogenase 843 bp Putative short chain dehydrogenase [Nocardia farcinica
IFM 10152]

43/57

orf 19 Monooxygenase 1266 bp Shy18 [Streptomyces hygroscopicus subsp. yingchengensis] 55/67

orf 20 Cytochrome P450 superfamily
protein

1269 bp Cytochrome P450 superfamily protein [Mycobacterium
avium subsp. avium ATCC 25291]

39/57

orf 21 Aldo/keto reductase 1047 bp
Aldo/keto reductase [Geodermatophilus obscurus DSM
43160]

54/68

orf 22 Polyketide synthase
25,000
bp

Orf17 Orf18 Orf19 Orf20Orf1 Orf2 Orf3 Orf4 Orf5 Orf6 Orf7 Orf8 Orf9 Orf10 Orf12Orf11 Orf16Orf13 Orf14 Orf15 Orf21 Orf22

ngn2ngn4 ngn3 ngn1
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Nargenicin A1

Clorobiocin

Coumermycin A1

couN1 couN2 couN3 couN4 couN5 couN6 couN7

cloN1 cloN2 cloN3 cloN4 cloN5 cloN6 cloN7

    ngnN4 ngnN1  ngnN2ngnN3
luxR 

regulatory gene
carboxy-
peptidase

 

Genes Organisms Genebank accession

numbers

Number of

amino acids

Identity to

NgnN1

Similarity to

NgnN1

ngnN1 Nocardia sp.CS682 ? 501 100 100

idmJ S. antibioticus ACN69986 496 67 75

cloN4 S. roseochromogenes AF329398_23 501 57 69

couN4 S. rishiriensis AF235050_12 501 58 69

pltF P. fluorescens Pf-5 AF081920 498 50 65

Identity to

NgnN2

Similarity to

NgnN2

ngnN2 Nocardia sp.CS682 ? 91 100 100

idmK S. antibioticus ACN69987 91 42 66

cloN5 S. roseochromogenes AF329398_24 89 40 62

couN5 S. rishiriensis AF235050_13 89 39 65

pltL P. fluorescens Pf-5 AAD24885 88 35 55

Identity to

NgnN3

Similarity to

NgnN3

ngnN3 Nocardia sp.CS682 ? 375 100 100

idmI S. antibioticus ACN69985 377 65 77

cloN3 S. roseochromogenes AF329398_22 376 55 75

couN3 S. rishiriensis AF235050_11 373 56 73

pltE P. fluorescens Pf-5 YP_259897 380 51 67

Identity to

NgnN3

Similarity to

NgnN3

ngnN4 Nocardia sp.CS682 ? 258 100 100

chlB3 S. antibioticus AAZ77676 347 35 49

cloN2 S. roseochromogenes AF329398_21 355 30 43

couN2 S. rishiriensis AF235050_10 355 30 43
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Plasmids or strains Description Source

Plasmids

pGEM-T Easy E. coli cloning vector, ampr
Promega

pOJ446 E. coli-Streptomyces shuttle cosmid for construction

of the genomic library, aprr
Invitrogen

pBR9 pOJ446 based cosmid harboring ngnN1- ngnN4 This study

pET32a(+) Vector for protein expression in E.coli,ampr
Novagen

pACYCDuet -1™ Vector for protein expression in E.coli,cmr Novagen

pNgnN1-32a pET32a(+) based recombinant plasmid harboring

ngnN1

This study

pNgnN2-DT1 pACYCDuet -1 based recombinant plasmid™

harboring ngnN2

This study

pNgnN3-32a pET32a(+) based recombinant plasmid harboring

ngnN3

This study

pSfp-32a pET32a(+) based recombinant plasmid harboring sfp This study

Strains

Nocardia sp. CS682 Wild type strain, nargenicin A1producer Sohng et al.

2008

E. coli XL1 Blue Host for general cloning Stratagene

E. coli BL21 (DE3) Host for protein expression Novagen
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Authentic pyrrolyl-2-carboxylic acid

NgnN1/NgnN2/NgnN3
 reaction products

NgnN1/NgnN2/NgnN3
 control reaction products

0.0 5.0 10.0 15.0 20.0 25.0

0.02

0.04

0.06

0.08

0.10

Minutes

V
ol

ts

E. coli/pNgnN1-32a E. coli BL21 carrying pNgnN1-32a This study

E. coli/pSfp-32a E. coli BL21 carrying pSfp-32a

E. coli/pNgnN2Sfp-DT1 E.coliBL21 carrying pNgnN2-DT1 and pSfp-32a This study

E. coli/pNgnN3-32a E.coliBL21 carrying pNgnN3-32a This study
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Plasmids or strains Description Source

Plasmids

pGEM-T Easy E. coli cloning vector, ampr Promega

pACC152 pSET152 based recombinant plasmid harboring

acetyl-CoA carboxylase (accA2,accBandaccE)

This study

pMetK25 pIBR25 based recombinant plasmid harboring metK1-sp This study

pNV18 Nocardia-E.coli shuttle vector, neor Chiba et al. 2007

pNVmetK18 pNV18 harboring metK1-sp This study

pNVACC pNV18 harboring acetyl-CoA carboxylase This study

pMBE101 C o l E 1 ,

SCP2*,actII-ORF4,pactIII-I,ampr-tsrr,expressionvector

Unpublished data

Strains

Nocardia sp. CS682 Wild type strain, nargenicin A1producer Sohng et al. 2008

Nocardia sp NV18 Nocardia sp. CS682 harboring pNV18 This study

Nocardia sp. metK18 Nocardia sp. CS682 harboring pNVmetK18 This study

Nocardia sp ACC18 Nocardia sp. CS682 harboring pNVacc This study
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Culture time Strains Acetyl-CoA Malonyl-CoA

3 days Nocardia sp. CS682 3.01 ± 0.2 0.002 ± 0.002

Nocardia sp NV18 3.25 ± 0.2 0.003 ± 0.002

Nocardia sp ACC18 3.61 ± 0.2 4.62 ± 0.2

6 days Nocardia sp. CS682 7.12 ± 0.03 2.04 ± 0.3

Nocardia sp NV18 7.05 ± 0.3 2.31 ± 0.03

Nocardia sp ACC18 13.12 ± 0.02 9.15 ± 0.02
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Acetate Propionate

Acetyl-CoA

Malonyl-CoA

Methyl oleate

Acetyl-CoA synthase
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Propionyl-CoA
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minutes

Nocardia wild type + proline

Nocardia sp ACC18+ proline (1)

Nocardia sp ACC18+ proline

Nargenicin std.

 (2)
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Organism(24 h (10^6CFU/ml)) Nargenicin N-ISO

1 Alacligenes faecalis ATCC 1004 >92 >92

2 Enterococcus Faecalis ATCC 29212 >92 >92

3 Bacillus subtilis ATCC6633 >92 >92

4 Staphylococcus aureus KCTC 1928 0.18 5.78

5 Micrococcus luteus ATCC 9341 0.18 0.36

6 Mycrobacterium smegmatis ATCC 9341 >92 >92

7 Salmonella typhimrium KCTC 1925 >92 >92

8 Escherrichia coli KCTC 1923 >92 >92

9 Pseudomonas aeruginosa KCTC >92 >92

10 MRSA 693E 0.18 5.78

11 MRSA 4-5 0.18 5.78

12 MRSA 5-3 0.18 5.78

13 VRE 82 >92 >92

14 VRE 89 >92 >92

15 VRE 98 >92 >92
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β α

한국 미국 덴마크 일본

항생제 사용량 톤0.44 kg/ 0.3 0.05 0.4

비교년도 2009 2007 2008 2004
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구 분
현재의 시장규모

년(2011 )

예상 시장규모

년(2013 )

세계 시장규모 억원( ) 1,700(850) 3,000(1,500)

국내 시장규모 억원( ) 1,300(650) 2,000(1,000)

산출 근거 통계청 광업 제조업통계조사보고서, “ ”ㆍ

해

외

DSM Natuphos 상품화
사를 인수 합병Gist-Brocades .

유래의Aspergillus ficuum phytase

BASF Natuphos 상품화 사의 제품을 공동 판매DSM

Novozyme

(NovoNordick

)

phytase

Novo
상품화

재조합 로 생산Aspergillus oryzae

사에 제품을 공급 마케팅을 협의 중DSM

Novozyme

(Roche)

Bio feed

phytase
상품화 자체 개발성공Brand

日本農産工業 에코시리즈 상품화 연간 억엔 판매 애저용 에코스파트 돈육용 에코미트 제품5 , ‘ ’, ‘ ’ 2

新日本化學工

,業 協和醱酵

phytase

kyowa
상품화

협화발효가 상품화 신일본화학공업이 생산,

유래- Aspergillus niger ,

가격 엔 연간 억엔 매출 예상1,500 /kg, 5

협화발효가 발견한 유래- Aspergillus niger SK-57 phytase

를 신일본화학공업이 클론화

合同酒精 - 특허출원 -
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주 의

1. 이 보고서는 농림수산식품부에서 시행한가축사료용항생제 대

체물질산업화기술개발 국내토양세균이생산하는발효물을이(

용한 사료 첨가제 개발 사업의 연구보고서입니다) .

2. 이 보고서 내용을 발표할 때에는 반드시 농림수산식품부에서

시행한가축사료용 항생제 대체물질 산업화 기술개발 국내토양(

세균이 생산하는발효물을이용한사료 첨가제개발) 사업의 연

구결과임을 밝혀야 합니다.

3. 국가과학기술기밀유지에필요한내용은대외적으로발표 또는

공개하여서는 아니 됩니다.
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