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6 HBB
5-7 PBB BP-6 (FM BP-6)
FF-1 (FM FF-1) 8 (OBB)
10 (DBB) PBB
-1 PBB
-2
FM BP-6 FM FF-1 6-10 PBB
1973
IPCSWHO PBB 1994
Environmental Health Criteria, EHC EHC
1)
1973 PBB
230 5-15g PBB
800-900 mg
9-10 mg/
PBB
PBB
(IPCS, 1994)
3 498
32%
22% 32%
24% 17% 9% 12% 5%

8% 0% 22%

12% 5%

4% 0%

13%



(IPCS, 1994)

PBB 53 7
13% 0% (IPCS, 1994)
PBB 614
141 GOT GPT LDH
GOT GPT
GPT LDH
GOT GPT
PBB
(IPCS, 1994)
PBB PBB 142 47%
A
(IPCS, 1994)
DBB) 6 35
4 11.4% 0% 0.5-1350 ng/mL
DBB 4 240 DBB
DBB oxide 18 3 3
(IPCS, 1994)
DBB
(FSH)
FSH 1
1 2
(IPCS, 1994)
PBB 52 52
(IPCS, 1994)



292 13-16 PBB

PBB
PBB
PBB
(IPCS, 1994)
PBB
1973 9 1975 12 33 PBB 20
PBB
PBB
(IPCS, 1994)
2 5 3 1 19 McCarthy Scale of
Children’sAbility 5 4 PBB
PBB
4 -6
19
5 (IPCS, 1994)
PBB
PBB
(IPCS, 1994)
PBB 21
PBB
PBB
(IPCS, 1994)
PBB 46
6 (13%)
19  (41%) 3.9
19 4.7
PBB (IPCS, 1994)
PBB
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1935-1976 PBB PBB

3500
PBB 2
91
237 2 1
(IARC, 1986) PBB
611
138 CEA
PBB CEA CEA
PBB
(IPCS, 1994)
IARC PBB 2B
IARC, 1987
2)
(D) invitro -3
4.4- (CAS:92-86-4)
a (ERa) 10*M CERI, 2001
ERa ERE
101-10°M CERI, 2001
@) -4
F344/N 7-8 FF-1 FMFF1 0 03 1.0
3.0 10 mg/kg/day 6
T3 T4 T4 0.3
mg/kg/day 1 mg/kg/day T3
T4 3 10 mg/kg/day
T3 T4 (Gupta et d., 1983a)
FMFF1 0 1 3 6mg/kg/day SD 10 20
T4
20 T4 TSH
6 mg/kg/day 13y



(Allen-Rowlands et al., 1981)

HBB 0 1 5 10 50ppm SD 7
T3 T4
(Sepkovic & Byrne, 1984: Byrne et al., 1987) 0 50 ppm
OBB T3 (Sepkovic & Byrne, 1984)
Wistar 3,3,4455-HBB 0 20 40 mg/kg/day
28 T4 T3

(Spesr et al., 1990)
BP-6 (FM BP-6) 0 10 100 200 ppm

4
200 ppm T3 T4 (Werner
Sleight, 1981)
Balb/c 6 FMBP6 0 1 10 100 ppm 24 30
100 ppm
(Fraker, 1980)
8 - 9 FMBP-6 0 100 ppm
SD (LH)
(Johnston et al., 1980)
FMFF1 0 1 3 6mgkgday 20 SD
6 mg/kg/day
(Castracane et al., 1982)
FM BP-6  5-7 1 5 10 50ppm SD
(Byrne et a., 1988)
FM FF-1 0.3 ppm 7 10 mg/
(Allen et a., 1978 Lambrecht et al., 1978)
Swiss/ICR PBB FM BP-6 0 50 100 1,000ppm O 8.8
17.5 175 mg/kg/day 7-18
100 ppm
1000 ppm Corbett et a, 1975



SD PBB

FM BP-6 0 50 100 1,000ppm O 25 5

50 mg/kg/day 7-20
100 ppm
Corbett et a, 1975
Wistar PBB FM BP-6 0 40 200 400 800 mg/kg/day
6-14 20
40 mg/kg/day
200 mg/kg/day 6
400 mg/kg/day
7 200 mg/kg/day
7-12
400 mg/kg/day
1 11-13
Beaudoin, 1977
SD 3 PBB
PBB FM BP-6 0
10 100 ppm 8 28 =
28 PBB 10-12
F, F. PBB
28 F, F
Fs Fo
Fi 100 ppm
Fi 10 ppm
A F,
10 ppm
F; 10 ppm 100 ppm F
Fs FR

McCormack et al., 1981

7
10.5mg/

1978 5

FM FF-1 03 ppm 6

6
2 Allen et al., 1978: Lambrecht et al.,



Allen et a., 1979

OBB
sD 23-27 OBB -2
ppm 6-15 20
OBB
Waritz et ., 1977

3)
D -1

PBB ) FM BP-6

NBB DBB
LDs, LGy -1

Aftosmis et a., 1972; Momma, 1986; Millischer et a., 1979)

0 100 1,000 10,000

OBB

(IPCS, 1994; Di Carlo et d., 1978;

-1
LD,, > 15,000 mg/kg (NBB) 21,500 mg/kg (FM*)
2,000 mg/kg (OBB*)
> 20,000 mg/kg (DBB*)
LC,,
LD, > 5,000 mg/kg (DBB*) > 5,000 mg/kg (FM BP-6)
> 10,000 mg /kg (OBB)
> 8,000 mg/kg (DBB)
* -1,2
(2 -5,6
B6C3F, 8 FM FF-1 -2 0 003 0.3
3 30mgkg/day 30 22 90
30 mg/kg/day
y -GTP 30 mg/kg/day
Gupta et al., 1981
F344 8 FM FF-1 B6C3F,
-2 0 003 0.3 3 30 mgkg/day 30 90
30 mg/kg/day
B- 90




3 mg/kg/day
3 30 mg/kg/day

1
FM FF-1 HBB
Gupta et al., 1981
11-13 6 / PBB FM BP-6 0 0.0625
025 1.0 4.0 mg/kg/day 61 1
50-52 1 58
PBB
4 mg/kg/day
T
1 mg/kg/day
PBB Farber et al., 1978
PBB FM FF-1 0 03 15 25 ppm
0.3 ppm 1
2/7 1.5
ppm 5 38
25 ppm
10 25

Allen et al., 1978;
Lambrecht et al., 1978; Allen & Lambrecht , 1979

8 PBB -6
SD n OBB -2 0 1 10 100 1,000
ppm 28 100 ppm
NOEL 10 ppm Waritz et al., 1977
SD OBB -2 0 100 1,000 10,000ppm O
8 80 800 mg/kg./day 30
1,000 ppm 10,000 ppm
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B6C3F,
15
300 ppm
100 ppm

TG
NEFA

NBB
SD
0
2,000 ppm

(3)
F344/N
5 130 26

10 mg/kg/day

51

300 ppm

5-6

FF-1

FM FF-1

PBB

6.0 mg/kg/day)

1 mg/kg/day

30 mg/kg/day

6 mg/kg/day

6 mg/kg/day

Norris et al., 1975
NBB 0 100 300 ppm

15

GPT
AIG ()

(Momma, 1986)

0 100 500 2,000ppm 13
500 ppm

(Millischer et d., 1979) PBB

(FM FF-1) 0 3 10 mg/kg/day

FF-1

Tilson & Cabe, 1979
SD 3
( 0 1.0 30

PBB

PBB
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Geller et al., 1979

PBB
sD 7-9 PBB FM BP-6 0 02 2
mg/kg/day 6 24
0
2 mg/kg/day 0.2 2 mg/kg/day
4 2 mg/kg/day
Fy
2 mg/kg/day
60
cage emergence behavior
12-24
PBB
Henck et al., 1994; IPCS, 1994
4
D ( -23
PBB 4 5 -2 -3
5 PBB 4-
TA1538
(Kohli et ., 1978) (Haworth et a.,
1983)
5 PBB FM FF-1 FM BP-6 HBB in vitro
(Tennant et al., 1966; Haworth et al., 1983)
(Kavanagh et al., 1985; Williams et a., 1984) DNA
(Williams et al., 1984) DNA (Dannan et a., 1978) in vivo
(Shelby et a., 1993) (Wertz & Fisco, 1978; Ficsor &
Wertz, 1976; Garthoff et a., 1977) (Foureman et al., 1994)
PBB
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4 PBB

*
invitro TA98 TA100 TA1535 Haworth
TA1537 S9(+/-), etd.,
2 1983
TA98 TA100 TA1535 Haworth
TA1537  S9(+-), etd.,
3 1983
TA98 TA100 TA1535 Haworth
TA1537 S9(+/-), etd.,
4 1983
TA1538  S9(-/+) , 4 Kohli et
, 0 50 100 150ug/plate d., 1978
(S9+ )
V79 HGPRT Kavanagh
locus  S15(+/-) etal.,
33,44 - 1985
0 1 25 10ug/m
* +
PBB(FM FF-1, FM BP-6 )
* %
invitro TA98 TA100 TA1535 Tennant et
TA1537 S9(+/-), FM FF-1 a, 1986
TA98 TA100 TA1535 Haworth
TA1537 S9(+/-) , HBB* eta, 1983
V79 Kavanagh
HGPRT Na-K ATPaseloci  S15(+/-) etd.,
FMBP-6* 0 1 10 40ugml 1985
HGPRT locus Williams
-550 etd.,
HGPRT locus FM FF-1* 0 10 100 1984
1000 uM
V79 WB Kavanagh
(HGPRT locus) eta.,
2244 55-HBB*0 20 40 50ug/mi 1985
V79 WB Kavanagh
(HGPRT locus) etd.,
3344 55-HBB* 0 7 10 12pg/ml 1985
DNA Williams
eta.,
FMFF-1* 0 10 100 1000 uM 1984
DNA 2244 55-HBB* 2,2°344°55'- Dannan et
uc. d., 1978
14C-PBB DNA
50 ug **C-PBB/
20 mg DNA
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invivo B6C3F, PBB 0 500 Shelby et
1,000 2,000 mgkgday 3 al, 1993
48
Swiss 35+x2g FM Wertz and
0 50 500mg/kg Ficsor,
5 12 24 48 1978
PBB 0 100 Ficsor and
mg/kg/day 6 6 e | WEZ,
19 5 1976
250g FMBP-6*0 5 50 500 Garthoff
1977
PBB Foureman
57 1,000 ppm etal.,
1994
* 1'2 **
@) -4
PBB NTP
B6C3F, 7-8 PBB FM BP-6 2.0%
0 01 0.3 1.0 3.0 10.0 mgkg/day 6
5 / 24 10.0 mg/kg PBB
95 88 48 0
(NTP, 1983; Gupta et al, 1983b)
F344 7-8 PBB 0 0.1 0.3 1.0 3.0 10.0 mg/kg/day
6 5 / 23 10.0 mg/kg PBB
(NTP, 1983; Gupta et
al, 1983h)
B6C3F, 5 NBB
PBB 0 100 300 ppm 18
14% 0% 100 ppm 77.6% ( ) 17.4%
300 ppm 283% ( ) 75.5%
100 ppm
300 ppm
(Momma,
1986)
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0 3 10 30 ppm 8 2 =
8 2
B6C3F, 8
10 ppm
84-98
F344/N 01 3
10 ppm 3 10 30 ppm
8
10 ppm
Chhabra et a., 1993
6-10 PBB IARC 2B
NTP b
(IARC, 1987; NTP, 2000)
-4
EPA D* IRIS, 2002
EU ECB, 2000
NTP(1983) R** NTP, 2000
IARC(1987) 2B** IARC, 2001
ACGIH ACGIH, 2001
, 2001
o ( BP-6 FF-1, 6,8,10 PBB)
5 -7
PBB 1
3)-(2)
-7
PBB (FM FF-1) 30 6 30 mg/kg
5 IgG IgM (Luster et al.,
1978; Loose et al., 1981) FM 30 Luster et a., 1978; Fraker,

15




1980; Loose et al., 1981 6 (Luster et a., 1980)

y -
FM FF-1
(Luster et al., 1980) 5 167 ppm 3-6
Plasmodium berghei
(Mudzinski et a., 1979; Loose et a., 1981)
FM FF-1  3-6 (Mudzinski et al., 1979; Loose et al., 1981)
(Luster et ., 1980)
6
(Luster et al., 1980)
4 33,44- 150 pmol/kg
1-2 20
(Shedlofsky et al., 1991)
FM FF-1 (Luster et a., 1978; Luster et al., 1980) (Howard
et al., 1980) T B
DHR PBB  10mg/kg/day
6 DHR
(Luster et a., 1980)
PBB
PBB IPCS, 1994
PBB
PBB IPCS, 1994
1c 2,2,4,455- HBB SD 200-250 g 1 25 75
mg/kg/day 4 20 Di Calo
et a., 1978; Matthews et d., 1977 PBB
BP-6 2 pug/mi 39
27-47ug/mL Di Carlo et a., 1978 OBB
HBB 4c-0oBB sD 1.0 mg OBB/kg
24 62%
OBB Norris et a., 1975
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NBB DBB

14C-2,2,4,4,5,5-HBB SD 6
1
40% 10% 5% 2%
1 7 25% 60% 1
5
6 15-20%
Matthews et al., 1977
14C-2,2,4,4,5,5-HBB SD
Matthews et al., 1977 “C-OBB
16
0.14-0.25% 0.01-0.06%
Norris et a., 1975 OBB SD 6 0.1
mg/kg/day
Di Carlo et d., 1978; Norris et a., 1975
PBB
10-100 mg/kg/day
PBB PBB
Di Carlo et al., 1978; IPCS, 1994
PBB
15
PBB 2,2,4,4,55-HBB
475
ng/g HBB
HBB 1/10 IPCS,
1994
HBB
340 140-180
100 IPCS, 1994
HBB HBB 100 HBB

17



HBB 0.7-0.9 HBB
HBB 1/6-1/10 IPCS, 1994
PBB in vitro PBB
89 9 2 PBB
100 PBB
1mg PBB
PBB
20% 80% B A
31 IPCS, 1994
PBB invitro  invivo
PB PBB SD
invitro 12 PBB 2,4,5,2,5-
2,36,2,4,5- HBB 2
3- 3-MC
(Dannan et a., 1978; IPCS, 1994)
PBB
PBB
PB 4 PBB  3-MC
5 6 PBB
PBB
IPCS, 1994
%H-2,2,4,4',5,5-HBB 98% PBB
in vitro
PBB  in vitro
PBB PBB
PBB
IPCS, 1994
4 PBB in vivo
6 2,2,4,4,55-HBB
invivo 39
FM BP-6
FM BP-6 6- -2,2,4,4 55-HBB
HBB
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22,4455

PCB PBB IPCS,
1994
PBB HBB DBB PBB
PBB PBB
PBB IPCS, 1994
14C-2,2,4,4,5,5-HBB 6
6.6% 0.1%
PBB 9.5%
Di Carlo et a., 1978 OBB HBB
14C-0OBB 65% 1
73% 16 24
Di Carlo et a., 1978 FM BP-6
7 1%
PBB PBB  50% 7
PBB 24% 95 Di Carlo et d.,
1978
PBB
4 HBB 0.68%
2-3 HBB
IPCS, 1994
PBB
HBB
HBB 1/2-7/10 0.5%
IPCS, 1994
PBB
PBB Di
Carloet a., 1978
PBB 6
5-8 PBB FM BP-6 FM FF-1
PBB

19



DBB DBB
(FSH)
PBB
PBB
PBB
T3,T4 TSH
FM
10mg/
PBB FM
PBB
PBB T B
PBB 6-10 PBB
FM
OBB NBB
DBB 13
PBB

1-6 mg/kg/day

(1 mg/kg/day)
FM 0.2-2 mg/kg/day

(6 mg/kg/day)

Fy

mg/kg/day
3
OBB
19G
mg/kg/day
500ppm
FM 20

20



PBB

PBB FM in vitro in vivo
PBB (FM)
NBB
6-10 PBB IARC 2B
NTP R
T B
PBB
PBB
6 PBB
5 PBB 4 PBB
PBB
6 PBB
5 PBB
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-1 PBB

PBB PBB CAS
PBB FireMaster BP-6 59536-65-1 5-7 PBB
(FM BP-6)
PBB FireMaster FF-1 67774-32-7 | FM BP-6 2%
(FM FF-1) Calcium poly-
silicate
(anti-caking)
M onobromobiphenyl | 2-bromobiphenyl 2052-07-7 3
(Cy,HyBrI) 3-bromobiphenyl 2113-57-7
4-bromobiphenyl 92-66-0
Dibromabiphenyl 12
(C‘I ?HRBr?)
Tribromaobiphenyl 24
(CioHBrs)
Tetrabrmaobiphenyl 3,3,4,4 -bromobiphenyl 77102-82-0 42
(CioHeBry)
Pentabromobiphenyl | 2,2',4,5,5 -pentabromobipheny 67888-96-4 :46
(CioHsBrs)
Hexabromobiphenyl | 2,2',4,4',5,5-HBB 59080-40-9 42
(CoH4Brg) 2,2,3,4,5,6-HBB 69278-59-7
3,3,4,4,55-HBB 60044-26-0
Heptabromobiphenyl | 2,2',3,4,4',5,5 -heptabromobiphenyl | 67733-52-2 24
(C1oH3Bry)
Octabromobiphenyl | OBB  Commercial 61288-13-9 12
(C1oH;Brg) 8-9
Nonabromobiphenyl [ NBB  commercia 27753-52-2 3
(C1oHBrg)
Devabromobiphenyl | DBB 2,2',3,3,4,4,5,5,6,6-DBB | 13654-09-6 1
(Cr2Bry) Commercid  NBB
A —  Br
Brmy, n

m=012345 n=012345 m=n?20
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-2 PBB

PBB

FM BP-6 Hexabromobiphenyl, 62.6% Gupta et d.,
( 2,2,4,4,55-HBB: 56.0% | 1981
Heptabromobiphenyl, 33.4%
Pentabromobiphenyl, 4.0%)
Hexabromobipheny! >60% | Di Carlo
- 90% et a., 1978

Hepta-, Penta- biphenyl
FM FF-1 FM BP-6 2% calcium trisilicate | Gupta et al.,
1981

OBB Octabromobiphenyl, 33.0% Waritz et d.,

(Octabromobiphenyl) Nonabromobiphenyl, 60.0% 1977
Decabromobiphenyl, 6.0%
Heptabromobiphenyl, 1.0%
Octabromobiphenyl, 45.2% Norris et al.,
Nonabromobiphenyl, 47.4% 1975
Decabromobiphenyl, 5.7%
Heptabromobiphenyl, 1.8%

DBB(Decabromabiphenyl) | Decabromobiphenyl, 96.8% Di Carlo
Nonabromobiphenyl, 2.9% et a., 1978

Octabromobiphenyl, 0.3%
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-3 in vitro
ER ER 4.4 - :|ER CERI, 2001
( ERa IC50 >10*M

(E2 1.2x 10°M)

ERa ER|4,4 - :|ER CERI, 2001

Hela 10'- 10°M

101-10°M

(E2 PC50: <10 M)
ER: E2: 173 - PC50: E2 50
1C50: E2 50
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6 FM FF-1* 0.3 mg/kg/day 1.0 mg/kg/day| Guptaetal.,
(F344/N ( 0 03 10 30 10 T4 1983a
/ ) |mgkgiday
3 mg/kg/day T3
)
10-20 FM FF-1* 1 mg/kg/day T4 TSH| Allen-Rowla
(D ( 0 1 3 6mgkg/day 20 ndset al.,
300-400 g) ) 6 mg/kg/day 131 1981
7 HBB* T3 T4 Sepkovic and
(sD 225 ( 0 1 5 10 50ppm Byrne, 1984
0 ) 5 10 ppm TSH
T3 T4 Byrneetal.,
(5-7 ) 1987
7 OBB* T3 Sepkovic and
(SD 225 ( 0 50ppm Byrne, 1984
9 )
3,344 55 -HBB* |20 40 mg/kg T4 Spear et dl.,
(Wister 28 0 20 40mg/kg T3 1990
) (
FM BP-6* 200 ppm T3 T4 Werner &
( 200kg) 0 10 100 200 ppm Sleight, 1981
200 ppm T3
T4
4 100 ppm
T3 T4
24-30 FM BP-6* Fraker, 1980
(Balb/c 0 100 ppm
6 )
8 FM BP-6* 100ppm F, Johnston
(D 9 0 100 ppm LH etal., 1980
Fl
/ F, 4
)
20 FM FF-1* 6 mg/kg/day Castracane
(D 5 26 0 1 3 6mgkg/day etal., 1982
300-500 g)
5.7 FM BP-6* Byrneetal.,
(D 0 1 5 10 50ppm 1988
225-250 g)
7 FM FF-1* a7 28 vs Alleneta.,
( 0 0.3ppm 31 ) 1978
6.0 10.5 mg/ Lambrecht
kg) etal., 1978
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7-18 FM BP-6* 50 ppm Corbett etadl,
(Swiss/ICR 0 50 100 1,000 ppm{100 ppm 1975
1,000 ppm
/
)
7-20 FM BP-6* 100 ppm Corbett etal,
(sD 0 50 100 1,000 ppm 1975
/
)
6-14 |FM BP-6* 40 mg/kg Beaudoin,,
(Wistar 0 40 200 400 200 mg/kg 6-12 1977
/ 1 800 mg/kg
400 mg/kg 6-12
) 20
11
FM BP-6* F, F, McCormack
(SD F, 8 - 28 |0 10 100 ppm etal., 1981
/ F, 28 - - 100 ppm F,
) |-F, 28
F, F, F3 F, 10ppm
28
100 ppm
F, 10ppm
100 ppm
A
F3
* -1,2
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-5

HBB* (FM FF-1*, FM BP-6* )
30 FM FF-1 30 mg/kg/day Gupta et al.,
(B6C3F,/N 0 0.03 0.3 3 30mgkg/day 1981
8
)
y -GTP
« )
30 FM FF-1 30 mg/kg/day Gupta et
(F344 0 0.03 0.3 3 30 mgkg/day al., 1981
8 )
B
3 mg/kg/day
[3 -
NOAEL= 0.3 mg/kg/day
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61 FM FF-1 4.0 mg/kgday Farber et al.,
0 00625 025 1.0 /e 1978
1-13 4.0 mg/kg/day 6
025-4.0 mg/kg/day
T
0.0625 mg/kg/day
10 FM FF-1 0.3ppm 1 Allen &
( 0 03 15 25ppm Lambrect,
6kg 0 001 o0.07 0.16
mg/kg/day Allenetal.,
- 27 1978
15ppm 5
25ppm 10
207
* -1,2
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-6

OBB*, NBB* DBB*
28 OBB 100 ppm Waritz et d,
(SO 0 1 10 100 1,000 ppm 1977
11 ) 18| 0 006 06 6 67mgkg
NOEL=10 ppm 0.6 mg/kg
30 OBB 0.01 Norriset a,
(D 0 001 01 1 0 8 1975
/ 80 800 mg/kg
)
0.1
1
15 NBB 100 ppm Momma, 1986
(B6C3F, 0 100 300 ppm
5 300 ppm( ) (57
) )
100 ppm
« )
()
MCHC** ()
GPT TG ( )
ALP GOT AIG
( ) NEFA ()
« )
300 ppm( ) MCHC
GPT NEFA
TG
13 DBB 100 500 ppm Millischer et
(D 0 100 500 2,000 ppm al., 1979
/ 2,000 ppm
)
* -1,2
** MCHC: ; GPT: ;TG ;
ALP: : GOT: :
AlG: / ; NEFA:
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30 FM FF-1 3.0 mg/kg/day Luster et d.,
(B6C3F, 5 |/ x22|0 0.03 03 3 30mgkg/day T 1978
/ (PHA, ConA)
) 30 mg/kg/day
T
(PHA, ConA)
B
( LPS)
IgM
1gG2
6 FM FF-1 0.3 mg/kg/day Luster et al.,
(B6C3F, 5 | x | 001031 3 10mgkg/day IgA 1980
122 1.0mg/kg/day
/ 19G
) 1.0 mg/kg/day
CFU
10 mg/kg/day 190G
IgM IgA T
B
(PHA, ConA,
LPS)
30 FM BP-6 10 ppm Fraker., 1980
(Balb/c 0 1 10 100 1000 ppm (IgM
7 ) 19G)
100 ppm
3 FM FF-1 5 ppm IgM (3| Looseetad.,
(Balb/c 6 0 5 167 ppm 6 ) 1981
167 ppm
18-20 ¢ ( LPS)
3
)
Plasmodium
berghei
0 -F,| FMFF1 1 mg/kg/day Luster et al.,
5(/0 03 1 3 10mgkg/day CFU 1980
(B6C3F, /
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30 FM FF-1 3.0 mg/kg/day Luster et al.,
(Fisher 5 / x 22| 0 0.03 03 3 30mgkg/day T 1978
/ (PHA)
30 mg/kglday T
) (PHA, ConA)
6 FM FF-1 1 mg/kg/day T Luster etal.,
(Fisher 5 / x | 001031 3 10mgkg/day (PHA, 1980
/ 122 ConA)
3 mg/kg/day
)
10 mg/kg./day B
(PWM)
y -
FM BP-6 200 ppm Howard et .,
/ 8 y| 0 100 200 ppm (PHA, 1980
PWM)
) 4 )
12
FM BP-6 Howard et al.,
(8 )| 0 100 200 ppm (PHA, 1980
PWM)
4 )
4 200ppm
(PWM)
CFU  colony forming unit ; ConA A; LPS ;
PHA ; PWM
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