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6-α-L-

432

57,000  

Antithrombin Gamma is a recombinant human antithrombin, which is produced 

in glycoprotein 6-α-L-fucosyltransferase-deficient Chinese hamster ovary cells. 

Antithrombin Gamma is a glycoprotein (molecular weight: ca.57,000) consisting 

of 432 amino acid residues. 
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HGSPVDICTA KPRDIPMNPM CIYRSPEKKA TEDEGSEQKI PEATNRRVWE 

LSKANSRFAT TFYQHLADSK NDNDNIFLSP LSISTAFAMT KLGACNDTLQ 

QLMEVFKFDT ISEKTSDQIH FFFAKLNCRL YRKANKSSKL VSANRLFGDK 

SLTFNETYQD ISELVYGAKL QPLDFKENAE QSRAAINKWV SNKTEGRITD 

VIPSEAINEL TVLVLVNTIY FKGLWKSKFS PENTRKELFY KADGESCSAS 

MMYQEGKFRY RRVAEGTQVL ELPFKGDDIT MVLILPKPEK SLAKVEKELT 

PEVLQEWLDE LEEMMLVVHM PRFRIEDGFS LKEQLQDMGL VDLFSPEKSK 

LPGIVAEGRD DLYVSDAFHK AFLEVNEEGS EAAASTAVVI AGRSLNPNRV 

TFKANRPFLV FIREVPLNTI IFMGRVANPC VK 

N96 N135 N155 N192  
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DIC

 

 

 

 

  

DIC  

  

1  

1 1 24 72 /kg  

2 DIC  

1 1 36 /kg

1 72 /kg  
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1  

27 3 19  

 

 600 

  

  

 26 7 31  

 1 600

 

  

DIC  

  

 

1.  

1 1,200 3,600 24 72 /kg  

 

 

2. DIC  

70

1 1,800 36

/kg  

DIC 

1 1 48 72 /kg  

 

 

 

 

 

1  

AT

X XII IX

 

AT AT CAD

DIC CAD AT

CAD

AT CAD

AT

, 12: 74-7, 2001 DIC
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DIC AT AT

DIC

, 20: 77-113, 2009 , 25: 123-5, 2014

AT

AT AT ®

®P
®

AT CAD DIC AT

3357- 01

3357-

003 2011 6 DIC 3357-004

2015 3

2

1

1

CHO DG44

6-α-L-

AT

MCB

WCB

MCB WCB

MCB in vitro CAL

DNA

DNA WCB DNA
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S+L-

in vitro in vivo

MCB WCB WCB

MCB

2

2-1

2-1

WCB

L L

L

1 kDa

1

2

2 kDa
3

4

kDa

3

MCB WCB CAL

1 1
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in vitro

2-2

2-2

log10

MuLV PRV Reo-3 MVM
1

NT NT

2

2

1

18.30 18.16 12.21 13.13

MuLV PRV Reo-3 3 MVM

NT
1 2
2
3 TCID50   
4 PCR

4

A

B B C

A B L L

B C L L

5

i

Lys-C -Asp

Asp-N

DNA
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Asp-N N His-Gly-Ser-Pro-Val

His -Gly-Ser-Pro-Val His Gly Ser-Pro-

Val

ii

Lys-C 8 128 21 95 247

430 3

SDS-

1

iii

-

iv

a N-

Asp-N 96 135 155 192 N-

2 4

b

N-

1 SA/N

c O-

Lys-C O-

d

/ N Lys Arg Ser Thr

Tyr Glu C

i

MALDI-TOF MS 56.8kDa

ii

pI

iii
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280nm 250nm

nm

AT

AT ®

i

DNA

ii

6
ELISA pH

SDS
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7

2-3

2-3

-70 10 3 21

5 3 3 6

25 2 3 6

40 2 3 3

120 lx hr
200W

hr/m2 5 3
3

5

25 pH

pH

-70 10

21

2

1

1 20mL 600

IU

1

mL

20mL

12 mL

2
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3

1 500 IU 600 IU

4

ELISA pH

5

3

2-4

2-4

5 3 3 18

25 2 60 5 RH 3 6

40 2 75 5 RH 1 3

120 lx hr

200W hr/m2 5 3
1

5 1 1

25 1 1

5 1 25

1

2 8 18
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3

-70

3.

i

in vitro

DIC in vivo

UFH

pAT
®

in vivo

1

1 in vitro 4.2.1.1-1 d- -261

0 3 IU /mL

PT

APTT PT APTT

3-1

3-1 PT APTT
IU/mL PT APTT

0 47.90 6.79 69.68 6.21
1 55.44 7.81 73.94 5.40
2 61.04 7.18 81.84 6.41
3 66.16 9.57 86.94 7.19
0 45.68 6.56 68.38 4.67
1 51.74 7.04 78.58 5.72
2 58.60 8.88 82.78 6.78
3 64.76 8.10 87.58 4.53

5

2 in vivo DIC
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LPS Tp

DIC Sysmex J, 35:

Suppl.1 10-20, 2012 DIC LPS Tp

2

LPS 4.2.1.1-2 d- -260

10 / 250 IU/kg LPS

1

2 LPS 1 2 1 2 LPS

1 2 6

LPS 3 1

2 1 2

AT PT APTT LD

AST

ALT 100

GFD

3-2

3-2 LPS

104cell/ L
PT APTT

mg/dL

AT LD
IU/L

AST
IU/L

ALT
IU/L

GFD

1
N=10

137.42
5.42*

15.64
0.30*

19.03
0.21*

238.6
4.8*

100.6
2.2*

176.3
10.1*

109.8
4.3*

38.1
1.7*

0.0
0.0*

1
N=10

32.90
3.51

23.30
1.29

32.82
1.56

64.2
4.6

57.0
3.4

11684.0
2199.0

964.3
198.3

317.4
83.8

10.7
3.6

N=10
60.63

3.32*
17.07

0.30*
24.90

0.42*
136.5

8.8*
192.4

4.4*
2368.5

469.2*
338.7

31.9*
69.2

6.0*
0.3
0.3*

2
N=10

130.06
5.87*

15.40
0.16*

18.88
0.21*

232.1
6.8*

101.9
2.1*

187.5
13.2*

112.5
3.7*

38.3
2.0*

0.0
0.0*

2
N=10

31.50
4.48

23.31
0.85

32.36
1.32

62.4
5.4

59.5
3.5

11908.7
3317.6

894.2
192.5

376.3
101.5

13.4
7.2

N=10
62.73

3.74*
17.01

0.23*
25.21

0.62*
142.5

8.4*
190.1

2.7*
2354.5

269.3*
341.4

22.8*
61.2

5.4*
0.1
0.1*

N
* p<0.05 Student's t-test Aspin-Welch test Wilcoxon rank sum test 1 1

2 2

Tp 4.2.1.1-3 d- -299

8 / 250 IU/kg Tp

1 2 Tp 1 2

1 2 Tp 1 2 6

Tp 1 1

2 1 2 AT

PT APTT

3-3
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3-3 Tp

104cell/ L
PT APTT

mg/dL
AT

1 N=8 127.2 5.1* 15.7 0.2* 20.8 0.5* 222.3 5.5* 98.0 2.9*

1 N=8 44.9 2.5 24.0 1.2 42.8 2.9 39.6 3.8 81.8 3.1
N=8 73.1 3.0* 17.0 0.5* 30.3 1.5* 76.1 8.4* 220.1 8.4*

2 N=8 120.8 5.6* 15.5 0.2* 20.7 0.2* 220.2 3.7* 101.3 2.0*

2 N=8 44.3 4.1 22.5 1.0 41.2 2.6 42.3 3.3 80.0 2.0
N=8 74.6 6.0* 16.8 0.5* 28.4 1.4* 86.8 13.3* 213.0 7.9*

N
* p<0.05 Student's t-test Aspin-Welch test 1 1 2

2

2

3

08 07 iii

2

1

08 07

07

1000 IU/kg 10 6

1 12

13

1000 IU/kg

2 1 5

2

08 07

1000 IU/kg 2000 IU/kg
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4

1

1 LPS 4.2.1.4-1 d- -671

DIC LPS UFH

12 / UFH

250 IU/kg LPS UFH

UFH UFH LPS UFH

1 2 UFH LPS

1 2 LPS

1 2 1 2 LPS

1 2 10 LPS

3 3-4

UFH UFH

UFH APTT

AST AT UFH UFH

UFH

3-4 LPS UFH

104cell/ L
APTT

mg/dL
AT AST

IU/L
ALT
IU/L

1 N=12 114.9 4.5* 16.4 0.3* 213.1 4.5* 97.7 3.9* 101.0 4.7* 30.5 1.8*

1 N=12 47.3 3.6 30.0 2.1 81.7 7.7 63.3 2.7 287.4 18.3 53.0 2.3
UFH 1 N=12 63.5 4.5 53.3 2.8*† 114.6 10.6† 60.3 3.5† 275.3 19.6 56.5 4.1†

N=12 61.7 4.7 24.6 1.4† 139.5 8.1*† 188.3 5.2* 205.6 5.0* 41.9 1.9*

UFH N=12 75.3 4.4* 82.2 6.8* 184.1 8.4* 178.8 6.5* 202.1 14.0* 41.5 1.9*

2 N=12 111.2 2.7* 17.2 0.3* 206.2 6.4* 96.4 3.5* 98.9 5.5* 33.8 2.7*

2 N=12 48.4 5.7 28.4 1.9 82.1 14.3 65.0 3.9 299.0 31.7 51.4 4.6
UFH 2 N=12 57.5 5.6 48.7 2.7*† 133.2 13.6 62.0 3.3† 277.7 19.6† 53.5 3.5†

N=12 67.7 5.0* 24.4 1.4† 142.4 12.2* 182.8 5.1* 207.5 11.1 40.9 1.2
UFH N=12 75.1 3.2* 75.2 4.5* 182.9 7.1* 176.3 5.2* 200.3 13.1* 41.7 2.5

N 1 2 APTT 2 10
* p<0.05 Student's t-test Aspin-Welch test Wilcoxon rank sum test Tukey test Steel-Dwass test
1 UFH 1 UFH 1 2 UFH 2

UFH 2
† p<0.05 Tukey test Steel-Dwass test UFH 1 UFH
UFH 2 UFH
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pAT P

ELISA

AT
125I

1

1 4.2.2.2-2 d- -262 4.2.2.2-4 d- -264 4.2.2.7-1 d- -081

4.2.2.7-3 d- -263

5 / 200 IU/kg 5

72 9 AT d- -

262 AT

3-5 5 / pAT

200 IU/kg 5 72 9

AT d- -264

AT 3-6 2

pAT pAT

AT 2 pAT β

t1/2β CL

1.2 1.4

N-

J Biol Chem., 243: 155-9, 1968

CL d- -263 d- -262

d- -264 pAT

mol/mol protein CL

3-5 *

t1/2α
h

t1/2β

h
AUC0-

g h/mL
CL

mL/h/kg
V1

mL/kg
N=5 2.43 0.82 31.0 4.2 15000 1500 1.92 0.19 37.6 4.5

AT
t1/2α
h

t1/2β

h
AUC0-

IU h/mL
CL

mL/h/kg
V1

mL/kg
N=5 3.27 0.54 38.9 2.7 107 7  1.87 0.12 41.2 4.8

N t1/2α α t1/2β β AUC0- 0 AUC CL
V1

* 200 IU/kg mg/kg
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3-6 pAT *

t1/2α
h

t1/2β

h
AUC0-

g h/mL
CL

mL/h/kg
V1

mL/kg
N=5 2.24 1.07 30.2 5.2 18000 2500 1.54 0.21 34.4 2.6

N=5 3.16 0.99 29.9 4.3 21000 3400 1.62 0.28 36.4 4.8
N=5 2.91 0.84   32.6 3.5 18900 1500 1.40 0.11 35.6 2.5

AT
t1/2α
h

t1/2β

h
AUC0-

IU h/mL
CL

mL/h/kg
V1

mL/kg
N=5 2.02 0.32 31.0 3.9 140 19 1.45 0.22 35.9 4.1  

N=5 3.90 1.59 42.9 13.2 153 21 1.33 0.17 39.0 4.4 
N=5 2.88 1.09 37.3 4.9 144 13 1.40 0.12 40.3 3.5 

N t1/2α α t1/2β β AUC0- 0 AUC CL
V1

* 200 IU/kg mg/kg mg/kg mg/kg

27 17 24

7

7 17 4 / 2000 IU/kg

0.5 48 5

d- -081 7

17 3-7 17

24 48 C24h C48h 7

CL 17 7

1.2 J Am 

Assoc Lab Anim Sci., 48: 272-8, 2009 AT

3-7
C24h

g/mL
C48h

g/mL
t1/2α
h

t1/2β

h
AUC0-

g h/mL
CL

mL/h/kg
V1

mL/kg
N=4 350 85 58.9 18.1 3.15 0.76 10.0 0.9 46400 8200 6.43 1.30 45.9 8.3

7 N=4 348 106 58.6 14.6 2.52 0.23 9.5 0.3 43600 4700 6.72 0.71 44.8 2.6
17 N=4 199 18 20.9 4.7 3.39 0.97 9.2 2.4 37100 1500 7.82 0.30 50.4 5.6

N C24h 24 C48h 48 t1/2α α t1/2β β
AUC0- 0 AUC CL V1

2

4.2.3.2-2 08

4 / 500 2000 IU/kg/ 1 1 2

Day1 Day14 10 24

3 AT

3-8 0 24 AUC

AUC0-24 AUC0-24

1.3 1.7 AUC0-24
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d- -081 t1/2β 1.23

AUC0-24

3-8 AT AUC0-24 IU h/mL

IU/kg N=4 N=4 N=4 N=4
500 50 5 49 7 83 8 64 3
2000 227 10 202 11 329 32 274 19

N

4.2.3.2-6 07

5 / 100 300 1000 IU/kg/ 1 1 2

30 24 3

AT 3-9

Day1 Day14 AUC0-24

AUC0-24 2.2 2.6

AUC0-24 d- -262

t1/2β 2.41

AUC0-24

3-9 AT AUC0-24 IU h/mL

IU/kg N=5 N=5 N=5 N=5
100 25 2 25 1 61 3 58 9
300 81 18 74 18 189 14 152 8

1000 233 29 226 17 611 113 550 75

N

2 4.2.2.3-1 94

3 / 125I 100 IU/kg

0.5 8 24 48

8

7 17 3 / 125I 100 IU/kg

0.5 8 24 48

7 0.5 17 8

25 11 4 1 g eq./g

292 5 70 2 g eq./mL

3
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4 4.2.2.3-1 94

11 3 125I 100 IU/kg

0.5 8 24 48

24 3 23 0323 1 ICH-S6 R1

1 4.2.3.2-2 08 4.2.3.2-4 d- -224

2 08

d- -224

10 15 / 500 2000 IU/kg 28 1 1

2

2 / 180 IU/kg 1 1 2

1800 IU/kg 25 1 1 1 1800 IU/kg

2/2 7

180 IU/kg

2

1 2 4.2.3.2-2 08 4.2.3.2-3 32

0 2000 IU/kg 15 / 500 IU/kg 10 / 0

500 2000 IU/kg 1 1 2 08

15 / 0 2000 IU/kg 1 1 2
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32

2000 IU/kg

2 2 4.2.3.2-6 07

5 / 0 100 300 1000 IU/kg 14

1 1 2

300 IU/kg

PT 1000 IU/kg

APTT

300 IU/kg

300 IU/kg

3

AT ICH-S6 R1

4

5

2 1  5

20 11 27 1127001

ICH-S1C R2

5

1 4.2.3.5.1-1 29

20 / 0 200 600 2000 IU/kg 2

7 1 1

  

2 4.2.3.5.1-2 02

20 / 0 500 2000 IU/kg 15

13 1 1

  

3 4.2.3.5.2-1 27

20 / 0 200 600 2000 IU/kg 7

17 1 1
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4 4.2.3.5.2-4 28

18 20 / 0 50 150 500 IU/kg 6.9

6 18 1 1

6/140 50 IU/kg 3/110

150 IU/kg 5/130 500 IU/kg 18/119

500 IU/kg

500 IU/kg 1/19

8/19

500 IU/kg 1/119

1

500 IU/kg

500 IU/kg 150 IU/kg

5 4.2.3.5.3-3 24

20 / 0 200 600 2000 IU/kg 7

21 1 1

6 4.2.3.6-1 32

6 / 3mL 57 IU/kg

0.8 0.3mL

d- -224 2

ICH-S6 R1 ICH-

S1C R2

1
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28

pAT , 20: 757-64, 

1986 AT

pAT AT

pAT

AUC0-24 42.8 IU h/mL 28

AUC0-24 30.9 IU h/mL

4.

AT

5.3.3.1-1 3357- 01

5.3.1.2-1 3357-002 5.3.1.2-2 3357-003

DIC 3 5.3.5.1-

1 3357-004 5.3.5.2-1 3357-005 5.3.5.2-2 3357-006 AT

CAD 5.3.3.2-1 3357-EU-001

3357-xxxx xxxx

1

2

1 5.3.3.1-1 3357- 01
20 45 24 5 20 60 120 IU/kg 6

0 168 16 AT
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AT AT

AT 0.904 0.147 IU/mL

AT 0.300 IU/mL

5 IU/kg

AT

AT AT Cmax 0

AUC AUC0-t 4-1

Cmax AUC0-t Cmax 20 120 IU/kg AUC0-t 60 120 IU/kg

AUC0-t 20 120 IU/kg

20 IU/kg AT 3

20 IU/kg AUC0-t

4-1 AT

IU/kg Cmax IU/mL AUC0-t IU h/mL

20 N=6 0.36 0.06 1.17 1.56
60 N=6 1.08 0.06 25.86 11.26
120 N=6 2.07 0.22 77.58 21.27

N Cmax AT AUC0-t 0
AUC

2 5.3.1.2-1 3357-002

20 45 20 AT pAT
® 10 60 IU/kg 1 1 3

1 2 1 10 3

3 1 169 10 AT

AT

AT AT 1.08 0.10 IU/mL

3 Cmax Cmax,3rd 3

48 AT

AUC AUC48-t 4-2 pAT

AUC48-t
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4-2 AT Cmax,3rd AUC48-t 

N=10
pAT

N=10

*

90
Cmax,3rd

IU/mL 1.67 0.31 1.77 0.16
92.6

82.5 104.0
AUC48-t

IU h/mL 58.44 11.72 91.44 9.58
63.2

56.0 71.3

N Cmax,3rd 3 AT AUC48-t 3
48 AT

AUC
* Cmax,3rd AUC48-t pAT

002 72 IU/kg 1

1 3 pAT 60 IU/kg 1 1 3 AT

003

72 IU/kg pAT 60 IU/kg

3 5.3.1.2-2 3357-003

20 45 42 72 IU/kg pAT

60 IU/kg 21 1 1 3 1 2

1 10 3 3 1 169

10 AT AT

AT AT 1.01

0.09 IU/mL Cmax,3rd

AUC48-t 4-3 Cmax,3rd AUC48-t

pAT pAT 90%

80 125 72 IU/kg pAT

60 IU/kg pAT 1.2

pAT

4-3 AT Cmax,3rd AUC48-t 

72 IU/kg
N=21

pAT 60 IU/kg
N=20

*

[90 ]
Cmax,3rd

IU/mL 2.08 0.17 1.98 0.23
105.7

[100.3 111.3]
AUC48-t

IU h/mL 98.71 13.94 98.99 19.82
100.5

[91.5 110.4]

N Cmax,3rd 3 AT AUC48-t 3
48 AT AUC 

* Cmax,3rd AUC48-t pAT

3

1 5.3.3.2-1 3357-EU-001 2009 7 2010 12
18 CAD 16 50 IU/kg

15 168 13 AT AT
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Cmax 1.074 0.148 IU/mL AUC0-t 18.282 10.187 IU h/mL AT

Cmax ×100 incremental recovery 2.14 0.29 /IU/kg

EU-001 CAD incremental recovery 2.14 0.29 /IU/kg 01

20 IU/kg 1.82 0.28 /IU/kg 60 IU/kg 1.80 0.10 /IU/kg 120 

IU/kg 1.72 0.18 /IU/kg CAD

AT

2 5.3.5.1-1 3357-004 2011 6 2013 5

20 AT 70 DIC

DIC DIC DIC

, 16:188-202, 2005 DIC 222 36 IU/kg 110

pAT 30 IU/kg 112 1 1 5 1

5 6 AT 4-4

3 5.3.5.2-1 3357-005 2011 12 2013 4

20 AT 70

DIC DIC

62 , 37-41, 1988 DIC DIC

15 36 IU/kg 1 1 5 1 5

6 AT 4-4

4 5.3.5.2-2 3357-006 2012 2 2012 10

20 AT 70 DIC DIC 5

36 IU/kg 1 1 5 1 5

6 AT 4-4

004 005 006 DIC 5

AT pAT

4-4 DIC AT

6
N AT N AT

004 107 54.2 11.5 96 107.3 26.1
pAT 111 53.2 14.1 101 115.0 25.3

005 15 54.2 14.1 13 97.5 19.6
006 5 53.4 11.1 5 96.8 27.0

N AT

4
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pAT 1.2 pAT

AT

iii

3 CAD

1 DIC 3

4-5

4-5

3357- 01 20 45

24
5 20 60 120 IU/kg

6
5 20 60 120 IU/kg

3357-002 20 45

20
10

pAT 10

60 IU/kg pAT 60 IU/kg 1 1
3

3357-003
20 45

42
21

pAT 21

72 IU/kg pAT 60 IU/kg 1 1
3

3357-EU-001 CAD 18 16 50 IU/kg

3357-004 DIC DIC
20

221
109

pAT 112

36 IU/kg pAT 30 IU/kg 1 1
5

3357-005 DIC DIC
20 15 36 IU/kg 1 1 5

3357-006 DIC DIC
20 5 36 IU/kg 1 1 5

3357-xxxx xxxx

1 5.3.3.1-1 3357- 01

20 45 24 6

1

5 20 60 120 IU/kg 1

24

45.8 11/24 15

5 IU/kg 100 6/6 8 6

1 20 IU/kg 67 4/6 5

3 1 120 IU/kg 16.7 1/6 2

1
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3 4 5 IU/kg 1 1 20 IU/kg 1 2

1 120 IU/kg 1 1

5 IU/kg 6/6 20 IU/kg 3/6 120 IU/kg 1/6

2 5.3.1.2-1 3357-002

20 45 20 10

1

60 IU/kg pAT 60 IU/kg 1

1 1 3

20

20 2/10 4

1 pAT 20 2/10 2

1

1 2

1

3 5.3.1.2-2 3357-003

20 45 42 21 pAT

1

72 IU/kg pAT 60 IU/kg 1

1 1 3

42

61.9 13/21 20

pAT 19.0 4/21 6 2

C 3 3

2 3 2 2

pAT 2
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5 6 2 3

C 1 1

 

 

 

4 5.3.3.2-1 3357-EU-001 2009 7 2010 12  

18 CAD 16

5

16  

50 IU/kg 15  

16

 

68.8 11/16 21 2

2 3 2 2  

5 11 2 2

1 1

 

 

 

5 5.3.5.1-1 3357-004 2011 6 2013 5  

20 AT 50 70 AT 50

70

ACCP/SCCM sepsis DIC

DIC DIC DIC 4

200 100

30  

36 IU/kg pAT 30 IU/kg

1 1 5

pAT  

222 110 pAT 112

ITT Intent-to-treat

1 221 108 pAT 113

pAT

1 ITT pAT  

6 6

DIC DIC DIC 4

95 56.4 46.6 65.8 62/110 pAT

52.7 43.0 62.2 59/112  
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82.4 89/108 410 pAT 87.6

99/113 494 5

4-6  

 
4-6 5  

  
N=108  

pAT  
N=113  

    
 18 16.7  19 12 10.6  14 
 17 15.7  18 6 5.3  6 

 12 11.1  13 10 8.8  12 
 10 9.3  10 6 5.3  6 
 9 8.3  11 7 6.2  8 
 9 8.3  9 4 3.5  5 

 9 8.3  9 10 8.8  10 
 7 6.5  7 8 7.1  9 

 6 5.6  6 8 7.1  8 
 5 4.6  7 9 8.0  9 

4 3.7  4 6 5.3  6 
 4 3.7  4 8 7.1  8 
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