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19565 Bang 2 &0, 2&REDICMABEH 7 7 AEMEIZEVEET 2 2L FRVEER) DOV
Levin 5i2& Y, ZO®EN 7 7 LABMEEMAEER S TH 3 lipopolysaccharide (endotoxin) &,
A3 EDIZMER (amebocyte) W& DA L A MBEERK D EORIBICE A Z LML IZE Y

Levin 5%, »&R& PIZMEMHE RS (limulus amebocyte lysate) % JLKE » 3 & 4512 (Limulus
polyphemus) KVFHHL, ZDELD DX WVLRIGIZ & D endotoxin T T % 5 (Limulus Ame-
bocyte Lysate (LAL) test ¥ 721ZLimulus test) % ZFL /=

LIk, AFHREEERDOBFEEEEDEARIGIC & bendotoxin assay kil < 5 /Nin vitro T I,
2O % Tendotoxin M L ) 2 - 358 ICZ OCHEHATEE V), FHAIBGETRb D/ 0
¥z v (endotoxin) EELZ LIZHHAINTVWAEY, EETCEIMEHRL L THILEINSLDITER
IEREMELZIILO, SS5ICRTOLELBEI VS 22K E N TWwW3, EHIILAL test £EF{L2 B
FElL, CThoMERDI L, 3o BEELBLNIMUL, T42b5,

1) BHMED 3 HRELAL I EOMEY.  2) endotoxin 1234 3 RIGHREM  3) LAL 7 VLK
JeNDEERF  4) P RIGEEDE O THRERE L U2 OMEIRIZO VTR Z1TE > 7,

E

1. BAREAREAIZE Y Limulus Amebocyte Lysate D
Levin 5D HEY THAEARE A2 5B L ALAL MERETH Y, EBRCHIZIEAME &
THo78 ZOFEEE LT, »REDICMBORMEFIZHEH T 2 MEBRIEER VBRI TRV LN
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EZoNhl, ZREBRTUIENLZIEERLZRET A2 L2 HME L, ZhETIZLIE PICMERIC
s UPBERE LTHBEEINEZ L0580 "B LU, 3 E AIZIERE 2 OMIRD B % 0 $5
BEN TV EIEI/MRIZ T 2 HBER DO 2 22 5, WO 2 RUHEEA L L TRV Table
TR UZHECLAL O 247 % 5720 ZD#RTable NISRLAZEIIZFAT7 1YY, 47
AV, TATOIVEEDAFLIH Y F U HIZL - L BNIRERIED SR, Thbk
HEEF L L TBWHMB T2 24124010 ug/m Dendotoxin ZMH L 5 %, Levin 5D&/ %
DERIZEOKREBES L OLAL 2R L BEIEATEL,

Table [. Process for Preparing Limulus Amebocyte Lysate

Blood of horseshoe crab (step 1)
centrifuged (1700g, 5min.)

Blood cells (Amebocytes)

1) washed with anti-aggregating agent  (step 2)

2 ) washed with artificial sea water (step 3)
3) extracted with distilled water (step 4)
4) centrifuged (1700g, S5nin.)

Supernatant

(Limulus Amebocyte Lysate, LAL)

Table II. Effect of Various Anti-aggregating Agents on the Inhibition of
Aggregation and Sensitivities of LAL

Anti-aggregating Concentration Inhibition® of Sensitivity “of Yieid of “active

agents M) aggregatin LAL (ug/m¢) LAL (%)
Adenosine 2x10° + 1 30
Hydroxylamine 2X107° + 10 35
cyclic AMP 2 X107 + 10 45
Prostaglandin E, 2X107° + 1 40
Theophylline 2 %107 ++ 0.001 85
Caffeine 2 X107 ++ 0. 001 75
Theobromine 2 X107 ++ 0.001 70
Acetylsalicylic acid 2 X107 + 10 55
Formaldehyde 2X10~" - 100 90
Neodymium chloride 3 X107 — 100 90
Lanthanum nitrate 3x107" — 100 90

N-ethylmaleimide 2 %X107* + 0.1 30

a) In the process for preparing LAL;
+-+ :not aggregated at step 1 to 3  + :partially aggregated at step 3
+ ! partially aggregated at step 2 and wholly agregated at step 3
— . wholly aggregated at step 2
b) The minimum concentration of Shigella endotoxin to produce the gelation of LAL
¢) The percentage of active LAL which were prepared from Japanese
horseshoe crab (Tachypleus tridentatus ) used for this experiment
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2. Limulus Amebocyte Lysate D RGHEREM:

i) FIVALENE L BEBNEWO B HAE
PEREMTIZEVEBAELAL #AV, &
fendotoxin LAL 7 WVLK)E (Table
M) ic&k 3L RHREBREYE BRI
X BEME ZhFh B/ e EE (end
-point) TH&®H, ZTN 5 DHEDIEE
P& RETL 45K, Table NITRL 2 &
21, ZHETHZIEMME (end-point)
EAEATL TH Y, LAL test DAERITE
PiEtE (RBEE) 2 I RMRL, &5

Table IM. Procedure of LAL Test

One tenth milliliter of testing sample was added
to 0.1m¢ of LAL, and the mixture was incubated
at 37C for 1 hr.

The results were judged from the following view

points.

. formation of movable gel in a mass
. appearance of increased viscosity including
formation of coarse glanular gel

— :no formation of gel

++ . formation of immovabls solid gel
+
+

2 ~10FSVBETHETE 5 2 L 238D 1,

Table IV. LAL and Pyrogen Tests Results on Endotoxins of Various Species

Endotoxin concentration (ug/mé) End-point

Endotoxins x107 x107*

x107° x107* Gelation” éPyrogenicb’

25 1 5 25

1 5 25 1 525| wpg/m | pg/m/kg

E.coli 0128: B12 ++ ++ + +
E.coli 026 : B6 ++ ++ ++ ++
S.enteritidis ++ 4+ ++ ++
E.coli 0111: B4 +4+ ++ ++ ++
E.coli 0127: B8 ++ +4+ ++ ++
S. abotus equi +4+ 4+ ++ ++
S.minnesota R595, PCP | ++ ++ ++ ++
Shigella K-3 ++ ++ ++ ++

- -  — - — — [50X107 : 1.0X107
++ + — — — — |50X10° ! 3.0X10°
++ + £ — — — [2.5X107° ! 1.0X107°
++ ++ 4+ + — — [1.0X107® ! 1.0X107°
+4+ ++ + £ + — [10X10® | 3.0x107
++ ++ ++ + £ — [50X10"  3.0X107°
++ ++ ++ + £ — [5.0X10™" © 3.0Xx107
++ ++4+ ++ + + £ [50x107 : 3.0x107

a) the minimum dose of endotoxin to produce the gelation of LAL.
b) the minimum effective dose to be positive in pyrogen test

72720, PEgEE R<ReEIMDS. minnesota R-595, PCP endotoxin® & ASEIDfth) endotoxin
LB REBEMIZ ST IALIEMEAEL (60F), ZOLDIZOoOVTIIEREMA B S h i

ol

L2 LReBID &k ) %45k L endotoxin PRAFIZEAT A ZLIIERHF IV L2 VWOT, LAL
JOAIZEEL, ZoHEICMBII S ZVWEEZI LGNS,
ii) Limulus Amebocyte Lysate D KIGEEMNE £ERKT &2 F & T 236HENMENLAL 7 Vb

ERIZDWTHESL 72458, Table VIZRL A EIIZT I /B, R7FF, BBYE, W ¥,
BEOWThO 7 V—TOMEIC O LAL ¥ VLERIZZED 5h¥, endotoxiniZxfF+ 3LAL #
RIGEHREMITHEEI N, T2bbERET2BREET 22X, 2L YORERIZHZVLAL
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AERMNZendotoxin RHREL LTGHTESZZEMBLE L E L -7,

Table V. Reaction of LAL with Various Substances

Samples to be tested” ‘ Gelation of LAL"

L-Glutamic acid, L-Leucine, L.-Lysine —
Bradykinin, Bovine serum albumin, Hemoglobin

Bovine submaxillary gland mucin, Histone

D-Glucose, D-Glucuronic acid, D-N-Acetyl glucosamine

Inositol, Lactose, Glycogen, Dextran, Hyaluronic acid, —
Chondroitin, Chondroitin sulfuric acid A, Heparin,

Alginic acid

Myristic acid’ Cholesterol,” Sodium cholate, Lecithin’®

Ganglioside

Deoxyribonuleic acid,” Ribonucleic acid, Adenosine-diphosphate, —
Adenosine-triphosphate, Inosine

Histamine, Adrenaline, Noradrenaline, Serotonin =
Na-L-Ascorbate —

a) Two percent solutions dissoved in phosphate buffered saline (pH 7.2) were tested

b) One tenth milliliter of the testing sample was added to each 0.1 milliliter of LAL,
and the mixture was incubated at 37°C for 1 hour.

c) emulsion in Tween 80-Span 80 system

d) dissolved in 1.0 M sodium chloride

3. Limulus Amebocyte Lysate D7 VAL RIGIZHE 4 & LIFTHF

i) RGpH DEE FZBEE. coli 0111 : Table VI. Influence of pH on the Gelation
. Reacti f LAL~
B 4 endotoxin %3 & L, pH 4.75~ caction o
pH 8.500 & KJGpH T37C, 1BRMIRIG E. coli 0111: B4 Endotoxin (ng/mé)
- pH
TLAL test #1T- 72 #%, Table VI Iz 10 5 2.5 1.0 0.5 0.25
AL E ) IZHY ERE Tendotoxin % L7+ _ B _ B _
T & 5 KOG Ei#EpH (3pH 6. 75~pH 5.00 + — _ _ _ _
7.251288% 5N, pH 5. 0LLF £ 7= 13pH 5.25  + * - - - -
550 ++ + o+ - - -
. 251 Nk, 2 OMLITICRE K
8.25L1 ETIE, 2 DMLITIZREEIMEF 575 44 4 N _ _ _
L7 600 ++ + + o+ - -
ii) RIGEED#E E.coli 0111:B4 6.25 ++ ++ + * - -
v e 650 ++ ++ + + = -
endotoxin FHE AL L, pHE.5, 1 6.75 ++ ++ ++ ++  + +
BER UG TLAL test 217 7% - 7 #558, 7.00 +4+  ++ ++ ++ + +
Table VB L& ICRIGEBEEE 7.25 ++ ++ ++ ++ + +
) 750 ++ ++ ++ ++ = -
T~40TCIBD 51, S0CHEFZ
1337C~40C1zBH 51, 50CLLEFE 75 4+ 44 + 44 B _
E5CLITFT, Z01/10000 F 1o g 8.00 ++ + + 4 _

ET L 7 8.25 + + — - - -

8.50 + — — — - -
iii) RISHEEROFE pH 6.5, 37C DRI
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B TLAL test#1T% - =,

Table VI. Influence of Incubation Temperature
on the Gelation Reaction of LAL

endotoxin DI EEEE [ Table IR L
7ok 9 1RGSR 4 BEIE T EAT B4, Tomp.
7 LB KIHERE B 1 & s kg (T

E.coli 0111 :B4 Endotoxin (ng/m¢)

100 10 5 2.5 1 0.5 0.25

BB 5N P o7, s -

iv) TWvA Y 1B L UF L — MEIOD 25 +4+ 4+ + + - - -
BB Levin 5135 X10°M & U107 30 ++ 4+ ++ + = - -
MIBEOMg™ Ca™ 4 ¥ & BT b3t i RS S

A IAE T MERPIAL S % i & ¢ T2 0 4+ ++ 4+ ++ o+ o+ -

LAL %\, LAL IZEDTA {fHIER 1258 45 +i t+ 4+ f - -

50 - - - - - -

ERTSMVERIBHEARD Sh, £22

nizMg®’Ca’ A A 2L Ty T
LIEHEDORIEFZD S NENZ EH 5,

Table Vll. Influence of Incubation Time

Gelation Reaction of LLAL

on

the

Mg®'Ca®* 1 &+ Y LSO EBHILAL DY

Incubation E.coli 0111 :B4 Endotoxin (ng/mé)
WALRIGIZHETH B L 2R L 22 time
- N in. 10 5 2.5 0. 0.25 0.
LA LLevin 5OMFIZHVTIE, F1L (min.) ! > L
— MEERIGOERET ApHETIZ L 2 15 - - - - - - -
0 44+ ++ ++ £ - = =
ES ; f@ PR
LALDO K G E@pHREB A REKTOER 45 ++ 4 + B L
& B BRI DV TRE VAT TH 60 ++ ++ ++ + + - —
%, %2 TCEE|IpH, ¥L— M, TN 1200 ++ ++ ++ ++ + = =
200 ++ 4+ 4+ ++  ++ o+ £
I £ :‘ N > f— ;\ -
H) LEEROCERAEES T A5, 60 +4+ 44+ 4+ 4+ e+ o+t
INSETFOLAL # VLRGN 2 480 ++ ++ ++ ++ ++ o+ =
ERETL 72,

ZOFERIOT~10T'MOMg? Ca®f S’/ Ba’ D7 VA ) LHEERA 4 ¥ ORKIGRNDHR
MZED, Fig. LIR LA IICLAL DV VAERIEPREE NS Z & 28 D, & 21T,
Ca’' 4 4 D10 M FHIITL0ME, 10 MM T200ELAL Dendotoxin \Zxf 3 3 REAF LR T 3

:k %373\&)7’:0

—7, EDTA, DTPAZ EDF L — MRIORE S RIGHEpH % 7. 21THEEF U IRET L 285 R, Fig.
21IRL A& IZF L— MAIOT MIBELL EORMIZ X D LAL ®endotoxin 123 2 RREE L Mo
WET L, SHIBBFEOLALFIZ107° ~10 " MiBE & £ 1, LAL D7 VALIZIEEaIZ@ <,
Mg Ca’ 44 v EXFL— MERL, 20EMEERL S0 LEBREN D,

5 X10 M D ERE DM 4 *+ ¥ &ML ZLAL 24 U, $icpH#EHE% €3, EDTA (ED
TA—2Na OHMERK) %ML 723848 Fig. 31ZR L 72 & 51210 "MiBE L FOEDTARINT *
L— MEGILEI3ZE L WRIBHEOpHIE FA4E U, LAL O WALRIGE#EpH » 5 D%, 7 Vit

RIGD5e £HENRDH 5 h i,
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Fig.1 Effect of Alkaline Earth Metals on the Gelatin Reaction of LAL

LAL tests were performed on the samples containing various

concentrations of alkaline earth metals.and endotoxin, and the
end-point, that is the minimum concentration of endotoxin to be
positive in LAL test, was determined at each concentration of
alkaline earth metal.

2+ 2+ 2+ 2+ ’
-O—- Mg @ Ca -+ Ba —X— Sr ---[J---pH
8.0
el L o ° 0 7.0 g;
8.0 22 1072 . &3
CA---- OA---- OA-~-= ~- oa-----08 e * 60 B3
70 oF » . . - st
- * 5.0
1w 6.0 % w07t b B.. s
)
z 40z
~ L AV ~ 1 F
: N :
> >
z e
- o} \m—u - 10 }
- “
€ £
2 H
] [l
302 s
S s
R . A , . L ) L4 nd
° 107 1073 4072 107! ) 107 903 4072 qe7!

Concentration of chetating agents(molaes) Concentration of EOTA ( moles )

Fig. 2 Effect of Chelating Agents on the Gelation Fig.3 Effect of EDTA on the Gelation React
Reaction of LAL at pH 7.2 Reaction of LAL Containing a High

. 24+
LAL tests were performed on the Samples containing Concentration of Mg™" Ion.

various concentrations of chelating agents and end- Effect of EDTA on the gelation reaction of LAL
otoxin keeping the pH of the reaction mixtures at . .
containing 0.05 M magnesium sulfate was ex-

pH 7.2, an'd the end-po.mt was determined at each amined by a method similar to that described
concentration of chelating agent. in Fig. 1

-O—-EDTA —-— DTPA -
—®— End-point ---O--- pH
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1Bz Levin 5 OREHER ( R—Y) L[AKD T L — FRISIC & 5 KIGEilipH DR
RN TRTHHATESLEZ LN S,

v) BRICEMEOME tOMDNUEMROMBLMRETLLHER, BRE WIH 73 /8
[3Table KIZARL72& )1z, BLALYDLDHFLAL S VLRIGIZEE S HXIES S o 27,
NaCl, glucose, ATP-2Na D & ) 1210~50% D EBE CIERK S 2 HET 2HRBO LN, &
BERIKOLAL test ~NOBAIZIZEEL2E T %, £/-¢ 4213 Levin!” Reinhold® 581
TIZHRE L TV 5 &) ICRIGHEEEAHRD 517z, Table X IZRL 72 & D ilthiol 2 BT 5
b BZEDLEWIC b RICHEMRA AR 5 - BILA], ELANIZIdTable XITRL KD IT,
BADEEBLED SNk p o7, BEAEMA, REAZEIZDOVTIETable MITRLZ2LD121%
P EDgETE, BEALDLDIIRICHEERZRD 2. 25 DWEDEAT 2MIADLAL
test[GAIZER L TIZEEIZ X Y false negative DFERZRT I LI, FELET 5,

Table [X. Influences of Various Substances on the Gelation Reaction of LAL

Endpoint © End-point®

Substances  Conc. (%) (n;lg(/)rlnnl; Substances  Cone. (%) (:g/;oll)n
H.O 1.0 Condroitin
NaCl 0.9 1.0 sulfate 4.0 1.0

10.0 5 Glutamic acid 10.0 1.0

20.0 ~10.0 Lysine 10.0 1.0
Glucose 25.0 1.0 Glycine 10.0 1.0

50. 0 9.5 Albumin 5.0 1.0
Tnositol 50.0 1.0 ATP-2Na 10.0 50
Mannit 20.0 1.0 _ 1.0 1.0
Maltose 42.0 L0 Adenosine 1.0 1.0
Dextran 70 20.0 1.0 Plasma 2.5X10

. (human)
Heparin 0.4 1.0
(500 U)

a) the minimum concentration of E.coli 0111 : B4 endotoxin to produce the
grade (+) in the gelation reaction

Table X. Influences of —SH Substances on Table Xl. Influences of Reducing Agents and

the Gelation Reaction of LAL. Oxidizing Agents on the Gelation of LAL
a)
Substances Conc. End-point Substances Conc. End-point a)
(%) (ng/ml) (%) (ng/ml)
L-Cysteine 1.0 100
NaHSO 1.0 1.0
0.1 .0 3
0.01 2.5 Na-L-Ascorbate 1.0 1.0
L-Cystine 1.0 1.0 "202 3.0 1.0
2-Mercapto- 1.0 25.0 M '
ethanol 0.1 1.0 6)25208 1.0 1.0
Lt-Glutathione 1.0 1.0 a) the minimum concentration of E.coli
Na-thioglycolate 1.0 1.0 0111:B4 endotoxin to produce the gr-

ade(+) in the getation reaction

a) the minimum concentration of E.coli
0111:84 endotoxin to produce the gr-
ace(+) in the gelation reaction
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Table YI. Influences of Protein Denaturing and Precipitating Reagents,
and Anticeptics on the Gelation Reaction of LAL

End- » End-‘)
Substances Conc. point Substances Conc. point
(%) (ng/ml) xX) (ng/mt)
("NL)ZSOL 10.0 >100 Ethanol 5.0 1.0
.0 10.0 Benzyl 2.0 100
1.0 1.0 atcohol 1.0 5.0
Sulfosalicy 0.4 >100 0.5 1.0
late .
Na-TCA 1.0 2.5 Benzalconium 0.1 25
chloride 0.01 1.0
0.2 1.0 - -
Na-cholate 1.0 >100 Phenol 10 1o
0.1 5.0 0.5 1.0
0
Urea 10.0 >100 fFormaldehyde 2.5 10
5.0 5.0 0.1 1.0
NaN, 1.0 2.5 Cephalosporin 1.0 2.5
0.1 1.0 Ampicitlin 1.0 2.5

a) the minimum concentration of E.coli 0111: B4 endotoxin to
produce the grade (4 ) in the gelation reaction

4. MmAEHDLimulus Amebocyte Lysate 7 VL KIGBEMZ O 75 BEAE S

HIMAE, BHMERFABRED Y 3 v ZHERE I IZIBH U 72 endotoxin & DRBEABA S AlzE ™1
ZONFTHOLAL test DJGHIAEEHEKIZITE NS LI I12% 577, i endotoxinBIFE IZFEL
IHDOLAL 7 WVALRIGHHEME DHFAEABERZEE L 25T W5, BETE2HLNATWARIEIZEL
> CHOMARERREOBRERIATLEELOTH Y L VENBRFZOMRILEN TV S,
ELZIMBBREROMBEIZEL > THEWE & 7EEHEH L, FVWEOEIREBRETL 7,

i) RIGHEEWEO »BEEE b M ORL BN & 0 HEIEME340~T75% SRR & U0 o B

(fraction A—2) IZ38® 5 17=, fraction A—2 % concanvalin A—Sepharose 4B affinity,

(280 nm)

0.0,

. g-3
2.0 - .3 kol
( | 3:
£3 2.0 } b
@ 3
E —
] o
1<) -~
g
=
1.0 o
:- S 1.0
o
J ' s
0 : + " i 0 / .
25 S0 75 100 125 1S0 ' 25 so  75. 100 125 150

Fraction number Fraction number

Fig. 4. Affinity Column Chromatography of the . ] ) o
Inhibitor(A-2)on Concanavalin A-Sepharose Fig. 5. Gel Filtration of the Inhibitor (B-3)
on Sephadex G-200
4B
Fraction A-2 was applied to a column of concana-
valin A-Sepharose 4B (2.8X60cm) equibrated with
0.05 M Na-phosphate buffer containing 0.05 M Na- HCI buffer containing 0.9%NaCl (pH 8.0), and
Cl (pH 7.2). The column was washed with the same ) ted with the same buffer ’
buffer. The absorbed innibitor was eluted with 0.2 The inhibitory activity eluted in the shaded
M a-methyl glucoside in the same buffer. area.

Fraction B-3 was applied to a column of Sephadex
G-200 (5.0X90cm) equibrated with 0.05 M Tris-
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Sephadex G—200%7 )V %, DEAE-Sepharose CL 6B £ # »3C#,  heparin-Sepharose
4B affinity D& A T L7075 7 4 —DJETendotoxin free DERAETHMEIT L >0 &
AILIATNTTT 4 =12k BHEMBERETFig. 4~Fig. 7R TEE/ Y — > 2187, HEE
MEERHR TR T SEICER L, BKAIE—1, E— 3D DD E 2157,

200 o
-
(%)
~ [
E 2
c 0.2
> e
1.0
] 0.1 =
: E
o
c o3
=

50 100 150 200 250
Fraction number

Fig. 6. Ion Exchange Column Chromatography of the Inhibitor (C-4)
on DEAE -Sepharose CL6B

Fraction C-4 was applied to a column of DEAE-Sepharose CL 6B (2.6X40cm)
equibrated with 0.1M Tris-HCL buffer (pH 8.0). Elution was carried out
with a linear NaCl gradient (0 to 0.2M ) in the same buffer. The inhibitory
activity eluted in the shaded area.

Table XII. Yield and Recovery of Total Activi-
. 0.81 E-1 - b ty at Each Purification Step
H = =
o x T Yield Recovery of
@ Step Fraction No. (mg/d/plasma) total activity
¢ 0.4 " < (%)
o -
2 v \ Plasma 4830 100
o 1 A—2 950 83
20 40 60 80 2 B—3 400 70
R 3 CcC—4 20 65
Fraction number 4 D—5 12 20
Fig. 7. Affinity Column Chromatography of the 5 E—1 2
Inhibitor (D-5)on Heparin-Sepharose 4B E—3 2 2
Fraction D-5 was applied to a column of heparin-
Sepharose 4B (1.0X12cm) equibrated with 0.01 M
Tris-HC] buffer containing 0.05M NaCl (pH 7.6). . . .
The column was washed with the same buffer foll- INZE|ITable XIMIRLZELIIZE—1 H12
owed by 0.3M NaCl in 0.01 M Tris-HC1(pH 7.6). N .
Finally the column was eluted with 1.0M NaCl in mg/dl plasma, E—3 #*2mg/dl plasma T »

0.01 M Tris-HCI(pH 7.6). The inhibitory activities oty E-ERMESROMEEMEA100% & L
eluted in the shaded areas. a
TG AEOEEENNEEIE—1 /8%, E—3#°
2% ThH-7,
i) P LEN, (LFERS L UREBELENONE T4 A7ERuk#E s L UPie MM Ic 3
BREBLIABICHEVWTFig. 8, Fig. 9IZR L 2 & ) IZEHEHMAED ) BbE — 3 IFH— 7 & 2D
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50724, E—1LIZIRETOLMMARD 5h,; EXRKETband DBELL L S5 BEH s /241383
%THoT

BE%N D & & M proteinase inhibitor MHMLIE & @ Ouchterlony i#IZ & 5 7 VAT KIG T,
Fig. 10128 L 72 & S IZE—1 id¥ta, -aniitrypsin JMFE L DA, E— 3 12 4fantithrombin I[
& & DHIRERERT 5 Z L FRD 5Nz,

T, WER, 73I/BOW, SDS-T4 RAVEBRAEEIILISSFREMENE—1, E—3
DEHFFEEIZTable XIN& L UTable XVIRL &I 12, ZhFhIhETIIHmESIN TS
a;-antitrypsin ' ¥ & Cantithrombin "™ OME&ELIL 72E&2RL /2

LI EDRER L I OLAL X MERIGHEEWE O A{KiL @, -antitrypsin ¥ & (antithrombin
MThAS5ELEESN, F 8K 5E 6N EERIEAS S5 F 2 ERIE e -antitrypsin 12k 5
LoEEZLN,

f2Y " e—

Fig. 8. Dise Gel Electrophoresis Fig. 9. Immunoelectrophoresis of E—1 and E—3
o of E—1 and E—3 Wells 1. whole human.plasma
(A)E—-1 (B)E—3 2. E—1
3. E-3

Troughs a.rabbit anti-whole human plasma
b. rabbit anti-human e, -antitrypsin

60 o c.rabbit anti-human anti-thrombin [
5 0] 02
4 O o3
© 0 N K Table XIV. Analysis of E—1 and E—3 in Compari-
5 0 obo? son with a,-Antitrypsin and Antithrom-
L o0 03 bin I
Fig. 10. Ouchterlony Immunodiffusion of E—1 E—1 E—3 a’_AFlti' A}')tithrom-
and E—3 against Antisera of Various o . tlfypsm bin I
Proteinase Inhibitors Content of 11.7 13.3 12.2 13.4
Wells 1. anti-antithrombin [II sugars (%)

2. anti-a;-macroglobulin
anti-Cl -inactivator
anti-antichymotrypsin

Molecular 55000 62000 54000 65000
weight

anti-a-antitrypsin
anti-g-lipoprotein
Center wells

a. E—-1 b. E—3
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Table XV. Amino Acid Composition of E—1 and E—3 in Comparison
with the Values of a.-Antitrypsin and Antithrombin Il

conponent S g
151
( 97100 g protein )
Lysine 7.78 6.42 8.41 6.65
Nistidine 3.29 1.16 3.33 t.12
] 1.50 tt.2s 1.45 t1.21
Arginine 2.22 4.38 2.33 4.70
Aspartic acid 9.69 8.60 9.75 8,60
Threonine 5.87 3.31 5.66 3.78
Sarine 3.51 4.31 3.52 4.38
Glutemic scid 12.49 11.70 12.92 11.70
Proline 3.01 3.24 3.26 3.24
Glycine 2.53 1.80 2.38 1.75
Alanine 3.23 3.49 3.55 3.53
Cystine 0.2 0.62 0.00 0.93
Valine 4.74 4.31 L.74 4.32
Methionine 2.08 2.23 2.14 2.17
1soleucine 3.92 3.59 3.89 3.57
Leucine 9.97 7.24 9.90 7.23
Tyrosine 2,23 3.10 2,14 3.13
Phenylalanine 7.39 5.71 7.63 5.72
Tryptophane 0.36 1.98 0.55 1.99

#® =

1) MBREOLAL #1B35HMNT, 2REDZMERICH L TCHD L PEER 2 RBELHEE, 747
4 )Y, AT 24y EBERTTA 70T V% EDmethylxanthine PR ENTH 22 L 238D, 2
DHLDERACTHAEHD»S L 2T (tachypleus tridentatus) » 5EE 1ng/mé ODLAL #HBME X
CHHT 22 & 1IZRIIL 72,

2 ) BifendotoxiniBSLIZ DV TV HFIZ L 2@ AR ERERE S LAL test DFERMIZ DWW T
AL, LAL test VEWGEMEZ R 52 2L 2#3D /-,

3) LAL testORIGHEMIZI>WTHEL, 73 /8, FHE, WHE Bk SEBREENES &
U7 2 v % EOEMRERS ALAL O 7 MUE-Z RS 20 2 & %2380, LAL test DEFRKA DG
RIZET A RSHEEELHEREL 2, £ 2RCEEREIZ37C~40C, RIoEi#EpHIE6. 75~ 7.25,
RIGEERIL A BRI C7 7 b— 0@ T A2 L 23, 5127 V) LHHEBEALAL test DEEE %
HIFTAEHDOH S Z L &BD =,

4) & FIMELVLAL VWL SBLEME # FE8 L, a.-antitrypsin & & Uantithrombin I 4H{LD
2HEOGEZE,
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