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7077 - HPIROBHICRVT, IomRREL LTEHMoNtEhko~TY v, b Y
TV, FENY) TV VRET O, FhE L O ARICEIRAS OBV REEA R O R B
THLBR L BUOERE2H T3 707 7 - EERREER LTV A LB E LB
D, A v, E, BEEL SR, RS S 0AET 3 7o 77— B0 8o X EER s h 2 otk
BRSPS TR, ~HB oA 7o 77— EE2RBMCRALES LT 2RA 6 70
77— E OB L BIFEIT L TITbh, IHEBER, 7 — X8, R T, RS~ FH s hTY
5o MU TV VEMBROBHAE LTRALLD LORBOHT, ) 7y v OoBui%
EERBRREN, FEL YTV Y, €5 FARTFY—H, 700 ¥ — ¥, 15 ENHERBERR &
LTHIHEh TV 5, FHERBORBEMEMEGE L, BIFROLEW e 57— ¥ %183 HW
T, #I3500bk DB = KRR L D 22 Y —= v /U, Bacillus sphaericusic|@4 5 —Bikkhioa
7uF7 - YHEEETHBEIEEREA LI, Bacillus BOMENEET 2 7o 577 —Fico
TRES L OSEBLOWMEBBEN, 4 7F Vv v F o577 —EREBARRENS 3,
U» LA 5 Bacillus sphaericusDEET 2 7o 577 - BB L TOMEIREH 158, B
EEDTOLBETRERBE SN TV BBacillusBRO 7o 77— Pl BIL TR T2 = — 2
THEEELTVAI L E2HRA L, ABEE % Sfericase & #14 L o &R 2 Bacillus spha-
ericusDHEEET 5 7' v 57 7 — ¥Sfericase DRERALFN, BALYHIMEE, MARBERAELT
BOHRE S 1/ Slericase DHLERINOIEHB L CHREBEN E LTO Yo7 7 - ¥ O f
AAA =L B LTEEEMA S HDTH 5,

B—FE SfericaseDBBES L UME

Bacillus sphaericus® Ks#&%, KB PR UIRISERKT 3 C & & b Sfericase- fHiic
LS RBIERE LTBAIHEEREL L, Boh SRt 3B DI TH 4
BO7 057 —€MRTE L, BRI OB HIE /N X LIficStericase A, B, C, D& &% L,
IO RBREEBRVBRLCOE-ORZL L TRIEB >N > 72, DEAE —Sephadex
A—50% i\ 7oK%Y (Fig. 1) TSfericase ARBTABIMICHM—SBEL LTES T &HH
Kiro KETRERKS TH BSfericase AlIC>WTIHR~NSB T & & L, Sfericase B, COBIBE L &
CHEIKOWTRE=ZRICTEHRYT 5, IV ¥ v EREE LKOER pHIZW 9.5T,
TREERA VY o AEET, EEET LR ENSCE & U4CTH » 120 pHIcH T 5%
SEMEZPH 6 » SpHILE T, 2 BB ICH L TIRA vy 9 AFEETFE5C, 1650MB T L RET
H o1 HFRIGHEEETH2000, 7 VIiRHE THR2T000 L B s hic, &B1 A v 2 &
1RSI TEMT U foSfericasetPicid 1 3F4 0 2T DA Vv v AR & hizds, Mg, Zn,

Cols EORFRRIBENIEA -7z (Table Do MEHERICKT 2HH LT L5, &Y
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¥ R EH T H 5DFP, PMSF, 8 L UL BBROMEH TH 5EDTATRAICKE LK
(Table 2), FEERICXT 288D HSfericase Ald v ) VEBERELLBBEOMFOMEEZE L

TWB I &30, EhLE 2BEE T 2BRIFAIERNL VL, EDTAIR L BEEICOVT
B BB THULCRT 5, 7 3/ BO Ok ESfericase 1 AT D 1,/ 2cys 2 ELER
H U7 (Table 3), Bacillus@DEET 270577 —¥THFHRYRAFVRPVYRFA vES
BLHDRMONTBOHT, YVAFUYRPYRTAVEGEIL VI EDBRERD SBacillusGD 7 9.
FT—EDEHEINTWI EDSANIE, T DSfericaseldBH T =— s BHEERT S

DEEZLS. TI/BANTHBONL2ELVD L,/ 2eysDEABRETFNLER, 1 7y

S—SHEAELTEAELTWAZ E2HLPIC Ui, S—Ski& dSfericase ADREMIC IZEAE
LTBST, ZOBEEIC > W TS TR\, Sfericase A& BacillusBOHET 37077 —

+¥subtilisin BPN ', subtilisin Carlsberg, subtilisin amilosacchariticus, thermolysin & @ %
BEHBERZ NN, B L7 0 7 7 — ¥ & Sfericase 3BEZENICL{ BEZ6DTH -

7z (Table 4), B{bA v v 2 ) YBE#EERA W EBEHEWY ORI 21T » 7248, Bacillus&D 7o

FT—E LB URENBERERAD b1 (Fig. Do ThTF P27 VERBEL

FEE RN IR RIS DWW T SR L 72,

B=F SfericaseAFRICEENDI NIV LRFOHKEE

EBERFAEREZ W EE D O Sfericaseld ) VEBEREEZ SN, EDTARR X VREERTE
HEES LI, EBBEOTRELERIN TV S, Sfericase ADTHICIRA VY Y LR
FOAPBREINIZZELS, BFHROHINY Y ADOKEEELRASICT 5 BN TR 21T - 72,
Sfericase Aid1mM EDTAZEXE F40°C THREFICSERITTEM: % & - #2438, B L 7zsubtilisin
BPN ’ 3 & Usubtilisin Carlsbergi310mM EDTAT & & BEEZ I Ah -1, Y IVIERE
B TFRICAVY Y 22 ZNZTN2RETF, SETB LU 4ETFEGSericase A% H
BIL (2Ca-Sfericase, 3Ca-Sfericase, 4 Ca-Sfericase& Ff&s) BLREWETH L T 5,
2 Ca-Sfericase ld M % TAEE T, B E ¥ 1T )& 2 Ca-Sfericase < 3 Ca-Sfericase < 4 Ca-Sfericase
ORERDE D (Fig. 3), 4 Ca-Sfericaseic BiCa* 2 MA THEEHICELIED S NLEH -
Tzo LD FRICABEFLUEDH VY 9 8% E L Sfericase ABE SN WT &-& D, Sferi-
case ADDTHICRAFFOANY Y 2BEETND LIER Lo 2 Ca-SfericaseicFEL D LB
A & v B MAREICDRE AT - 7255, 2 Ca-SfericaseDRE(LIC HCa’ DA DBEHMTH - 1=
(Fig. 4)o —7FSfericase ADTERITKTET 5 BEOEDTA%ER T TMA 2%, RELEA 4
v EMA T, Sfericase ADFRIELEF /2L T A,Ca?t Zn?*t Mn* BEHT (Table 5) L »
HERTEIL U 7z Sfericase AREETH -7 (Fig. 5)o T DEERIIFHED 2 Ca-Sfericase DL EAL
IECa DB WEMTIn S EREFB LBV LERELSFET 5,



EDTA3Sfericase AOBREM 2PAE T 2D T3 {, Sfericase A% E L REEIL & #
BOTIREVD, LOBEZD S LI, EDTAFAET, IR T DSfericase ADTEHZF <7z, Bl
WFz & 5 icSfericase AldCa’ 7L F TEBRB I3H65°CTH » 745, EDTAFA FTOEMN
BEERH20°CT,40CTRELERERS B o1 (Fig. 6)o L 10°CLIF TidCa A
TLEDTAEAET & THREHIRTZR2I—H L TW: (Fig. 6), D55 idSfericase ADTH
HRBCa ' PRE LTWIEWTI L ERT S DTH S, % 1z 2Ca-SfericaseicCa-EDTA % i
Z,Ca-EDTALFEENDCa*", In*" B L UBa* 2 MAKEM &I E T A, Ca* B L TZn®t
ANMA TR T 2 Ca-Sfericase AIZEKE(LE NI, Ba 2N 2R CREE{ILE N -
7o (Fig. Do COBRRIEDTAL EBMOBATEHA L+ L~ r REFEHEZ A ICVWL B L
BLBBATE S (Table 6), B1HCa-EDTAGFF T TZn® ' 2ENT 5 &+ L — P REEEHH
Ca**& D3I K&EWVWIn** IZEDTA & 54 LZn-EDTA & 75 b 8 L 72Ca®* 14 2 Ca-Sferi-
case & & L 4 Ca-SfericaseE M D LE(LT 5, —HBa® BRMTWEBa’ IClE L L — b &
EEEHOKEZWCa " IIEDTAL A L7 % % T 2 Ca-Sfericase DR EAL I MBI Ca* % il
BEL IS W/, 2 Ca-Sfericaseld BELLIEWEEZ OB, FHEDTATERIEFI
Sferi-case A WA TN LT A, HOHILIc X2 EHEES N 3B FLER D, DL
FSfericase Aldt Y YBETH D, EDTAIC X 2D THEBHOEEROTFRANY 9 LT
Dr 7y 7L BRBUEREEILIER T Z 2R L1

B=F SfericasefERPICEEFNZI TS0 7—FOREBSLIUZOMUE

BB TN E B D, SfericasefFRPICBERIAKIHNCDB L LS 4BHO o 77— ¥
BEEL, Th T hSfericase A, B, C, D& L7chH, T DE T Sfericase B,C,Dic 2 W Tk
~ %, DEAE-cellulose® 5 &% i\ fo X8 CSfericase BECIIMBHERILT 2 & TE L
(Fig. 8,9,10) 43, Sfericase DIZEBE TH 270, Bl#i T 21t E 5 15 - 7z, Sfericase B
BLUCROWTNOATFHIC2ELVDL /2 cysZ2ABU+L Y YEERT, BRI T2 E8 b
Sfericase AL[E UAEREZR L1, & OMBERILERN, BRELFEMIBHEIC>VWTH, T L RET
FREHE I B W T bSfericase A, B, CORICZERIZE D Sh ¢ (Table 7), % 7 Sfericase
A, B, COMEZHB D Sl » oo BRUKE) 8 — VIt R S W e ZHE—D b D TSfericase
A B, COSBHRENEN 54,5.1,4.TTH 120 £{ OBacillusBMBER €Y ¥ 7057 —
CERET 077 - CELET D0, H ERBRBEIC BV TOHHEHRLC R 280 7o
FT—YAREHICEET I EBMONTVWS, ThE T~/ X 3 ITB.sphaericus S E D
TAVHFA LR T 7 —EEEMICEELTOLA2HRILIHLVERTHY, s 7o
57— EOBEAERBZIC DV THHKKEV L DHEH B,



FEME SfericaseD;H{LERIX

DRIEBRFE LTEL 07 o s 7—E0EREN TS, 202 THBEOREHE LT
FEHEN TS, b7 e 77— CRFSHRIEERZRET 5 DI 3IEBE L v RIS
NETEBBELEZLOND, RS  ODEERFNC SV THILERIXOHESLT STV B,
N0 TSRS 5 BN, in vitro TOTESE V. FH-BEOHERE LBV TS
SUAA L) Ty A BEORBEEHEFESLIELIZAV SN TV 328, BE Onative BB
ORINETERT B0 E 3 bEWET 51 HBADS 5, |

Sfericase® BWE'E & L TAcetyl Tyrosine Naphthyl Ester (ATNE) 2R Eh 3 I1cE
D, M+ T DSfericase DEBDFIREL 13 - foo AE TR TS ericaseDERB & U + &
BVLEA XREHWRBERRIC>WTHET 5 6D TH 2,

Y F & FREE TR U+ B~ Sfericasel8 i 2 15 L, BERFHICIRIN L, KT OATNE
IKfETEME 2 T~ T, MK B3 2 ATNEZKf#E M i3 SfericasebillliE THERICHE S N/,
AER =RV TMEpSfericase™d = X 57 5 — ¥ L DN BIEEMAIRE & 75 - #o, & 7 Sfericase
BERETALER R, BN TORELRILT 2 HNTHBAEERN B L OBERERA L, v
Y F AR+ 2REE 2 3B OEE USfericase RN S Nl RicBiTd 5 & %
HMEAL 7 (Fig. 11,12,18)0 &7z & — 7 W RICSfericaselSiAE £ EOHS L 7B A 1 1B & »>
iZSfericase BN S NIMHEFICHBITLTVWB I EBRE NI, —hHH 5 » L ®HSfericase® X
ERE LT EZEE S Sy FTRIMKERICIE & A ESfericaseZ R TE D - 72,

ERE WAEFE L TDSfericaseDIERIE

RAEXOENETME LTS v VERHVKITEEREENMONTOEY, 7 v + BHED
HREABERONET A EBAF - IcERL, FRICHEMA L (Fig. 14), TREERE.ABC
L7 gy Mic L, BO8E U Sfericase B TH 5 2 & 2SI L (Table 8), 3T
ICHTE CSfericaselBE L DRI E N 2 Z E RS Uk ds, IRINE N 7-Sfericase D PLARAE A
A= XA URE 21T - T MIRPICREEEO 7o 7 7 - CHEVEOFESM SN T
%o BE- THEB OSfericaseRIN S 1T dSfericase NEEMAREERE A2 RET s L 3E L
W, BERRINS i-SfericasedS b Y A — E R D AN BMREERZE T 2ED
ERENZOTRIB VA, & ORBUCE D ELUT OEREIT » 7o, Sfericase’® 7 v b ICHIRA
FELZVLUREOERE LR, 2RI, METO5S TR 10000l ToES 289, FTHEERE
HECHRIENR AT <720 Sfericase®#5 LTV WV S » FAFED S FE 1000081 F  HEisy
I HAIERI R IZZED S5 NS » 1o b3, Sfericasefk S8 D 5 » MBS TE 10000LL FTclkE
BICHKES R 51l (Table 9, AFER & O BRINE hfcSfericased’ b ) #— & 730,



BRI BRAREFREE T 3EE2HBES |, TUSRREDNBEERL TV B b0 LR
Lo

¥ &

Bacillus sphaericus®¥5B L, $7 Vv h Y 7057 7 — €Sfericase D fa% KB ICE 5 HEkx
B LTzo BOoNERPICRIBIAIBNICDREEG4BHO 7077 —E¥0EEh TV S,
DEAE-cellulose W T 3D 7ua 57—t 2HE L/, BohikFo7 7 - €Y FAHI

1,/2 cysh 2 €A L, TS TH BSfericase ATIR 1 7 DS—SEEAL LTHEEL TV,
BacillusBMIEO 707 7~ R Y RF v RV RFA VERE RV EMBHES TV B,
SfericaseldDFP, PMSF ¥ &L UEDTA TR HKME L 7o b3, Sfericaseld £ ) YEEFZETH b, EDTA
KL BRBRATFRAN YD LFFOL 5 7L BRIREAREIERT 2 C & 2H 50
ic L7z, Sfericase A,B, CREQKIIFOBHEOH ELEDEBRRIZTNTN 5.4,5.1,4.7
T, TDMDOEHE IILE—TdH -7/ % 7:Sfericase A, B, CATOHELZBRIZED ST,
PR OB TRIEEA S ERTORWT £ v ¥4 ARMBEREEA 5N Fe PLEB~T
& 3 icSfericase BEKMMONT VB T F 7~ LK LB Ta=— s NEHERELTY
720 Acety! Tyrosine Naphthyl Ester% MH & U, B M F 0 &8 TSfericase D B
BRI AEERT 5 & iz Sfericase DIRIEFRARE 2 # = X 4 13RI & 1 7= Sfericase D B
DIERTIRIE L, B s NfcSfericaseds b Y A — &0, (ARICH - B REME 2 EE 5 &
BLEREDODTHALDORBEIRTIERICOVTHRAL L,
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Flg.l Chromatography of the Crude Protease on

DEAE-Sephadex A~50.

®—e, OD at 280 nm; O---O, proteolytic activity.
One gram of enzyme (crude crystals) was loaded on a
column (3 X 20 cm) of DEAE-Sephadex A-50 and elut-
ed as described in the text.

Table 1 PuysicocuemicaL PROPERTIES
OF SFERICASE

E{%n 26mm (PH 8.0) 13.0
Molecular weight
Sedimentation equilibrium 32,000

Gel filtration 27,000
530, w? 3.218
Specific activity 6,000 ;:/mg protein
Elemental analysis
C contents 51.22%
H contents 6.92%
N contents 16.99%
S contents 0.99%
Metal contents
Ca 2 gram atoms/
mole of protein

Mg trace
Zn, Mn, Ni, Co, Fe, 0
Cu.

9)The sedimentation coefficient was determined in
10 mM calcium acetate-0.3 M NaCl-10 mM Tris-HCl
buffer, pH 8.0, at the enzyme concentration range of
1.5 to 6.8 mg/ml. Observed values of all runs were
corrected to those corresponding to water at 20°C
(s20,w) and the plot was extraporated to zero con-
centration to obtain s}, ,. From the amino acid
composition, a value of 0.713 was obtained for the par-
tial specific volume of the enzyme, and used for the
calculation of molecular weight.
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Table 2 ErrecT oF Various INHIBTORS

ON PROTEASE AcTIvVITY

Final
concentration (M) Remaining

Reagent in incubation  activity (%)
mixture
EDTA 1%10-® 0
5x10-4 40
DFP 1x10-? 0
1x10°4 35
o-Phenanthroline 1%10-2 95
PCMB 3x10~¢ 100
SDS 1x10-t 1!
1x10~2 100
TPCK 1%x10-% 100
TLCK 1x10-% 100
Potato inhibitor I 1x 108 3
1x10-7 69
Potalo inhibitor 1la 1x10- 14
1x10-® 58
Potato inhibitor I1b 1x10-® 17
1x10-¢ 69

One ml of enzyme (0.005%) in 2 mat calcium ace-
tate-10 mat Tris-HCl buffer, pH 8.0, was mixed with
1 ml of individual inhibitor solution. Aftec incuba-
tion at 30°C for 30 min, remaining caseinolytic acti-
vity was determined with aliquots of the incubation
mixture. In the case of EDTA and o-phenanthroline,
buffec without calcium acefate was used.



Table 3 Amino Acid Composition of Sfericase

Aminio acid Sfericasea) Subtilisin Subtilisin B.subtilis
BPN' Carlsberg neutral
Asp 44 28 27 61
Glu 20 15 . 12 33
Pro 11 14 9 14
Ser 32 37 32 42
Thr 24 13 19 37
Gly 39 33 35 37
Ala 45 37 41 35
Val 19 30 32 24
Ieu 22 13 10 18
Leu 17 15 16 26
Met 2 5 5 5
1/2Cys 2 0 0 0
Phe 3 3 4 14
Tyr 18 10 13 29
Trp 4 3 1 4
Lys 8 11 9 20
His 5 6 5 7
Arg 9 2 4 10
NH3 51 28 25 35
Total 324 275 274 416

a) Enzyme specimens were hydrolyzed in 6 N HCl under vacuum for

24, 48 and 72 hr at 110°C. The amino acid composition indicates
the nearest integers calculated assuming the molecular weight of
the enzyme as 32,000.

Table 4 ImMmuNoLoGICAL CROSs REACTION
SFERICASE AND SOME OTHER

PROTEASES

Antiserum
Protease —
B C D E
A + - - — -
B — + - -+ —
C — - -+ — —
D - + .- + —
E

— — - - +

A, Sfericase; B, subtilisin BPN’; C, subtilisin Carl-
sberg; D, subtilisin amylosacchariticus; E, thermoly-
sin.
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Phe-Val-Asn-Gln-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-

Sfericasec l I
Carlsberg I ! 1
Serratia sp. |
B. subtilis 1

(Neutral)
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(I 1 | I |
1 I I
1 l | I
25 30
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Sfericase 1 | | l
Carlsberg [ | 1 | I O B 1
Serratia sp. l ’ ] | ] l
B. subtilis [ I -1 1
(Neutral)

Fig.2 Comparison of Cleavage Sites of Oxidezed Imsulin

B-Chain by Various Proteases.
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I?ig33 Effect of Temperature on Stability of Sfericase A

Conteining Various Calcium Atoms in Molecule.
Enzyme solution {without calcium) were incubated at
50°C for various time and remaining activity was
assayed.

100 + Ca i+

80

o
=3

>
o

20
» Znlt Control
s : N ;
+ + - T + }
20 40 60 80 100 120
Incubation Time (min)
Fig.4
Effect of Temperature Stability of 2Ca-Sfericase

by addition of ca?t and Zn2+.
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Table 5

Reactivation of EDTA Pretreated Sfericase A by Various
Devalet Cations.

Cation (mM)

Cation

2.5 5.0 6.3 25.0
ca* 3y 99 3 120 % 122 %
Ba?* ? S 10 3s
srit 2 3 23 72
mgtt 2 8 25 52
n?* 2 95 97 120
co?* 2 25 67 93

Mt 2 99 98 114

One ml of enzyme solution and 1lml of 5mM EDTA solution was
mixed and incubated at 0°C for 30min. After addition of

various concentration of metal ion, the enzyme activity was
assayed.

100

80

calf

60 Za®?

40

Remaining Activity (%)

20

N 4 ¢ 4
t t T t t +

20 40 60 80 100 120

Incubation Time (min)

Fig.5

Thermal Stavility of the Sfericase A Reactivated by
pDivalent Cations.

Five ml of the enzyme solution (5mM Tris-Hcl buffer pH9.0)
and 5 ml of 10mM EDTA solution were mixed and

incubated at 0°C. After incubated for 30min. 10ml of
12mM calcium acetate, zinc chrolide or magnesium

chrolide was added and stability at 50°C of the enzyme
was estimated.

— 99—
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Fig.6

Effect of Temperature on Activity of Sfericase A with
and without EDTA.

Caseinolytic activity of Sfericase A was assayed at
various temperature at pH9.0.

Ca-EDTA + Za'* Table 6
100 A 9 Chelate Stability Constant of Divaleut Cations.
& 80 A Ca-EDTA + Ca?*
- Metal log K (EDTA)
B
o600 +
2 Ca 10.6
g
c 3 .7
S a0 + Mg 8
s
E Ba 7.8
Ca-EDTA + Ba?*
0 T * Sr 8.6
\\ Control )
T~ Ca-EDTA in 16.5
¢ : ' t t ¥
20 40 60 80 100 120 Co 16.3
Incuba:icanime (min) M 14.0
Fig.7

Stabrization of Ca-EDTA Treated 2 Ca-Sfericase by
Addition of Divalent Cations.

Ten ml of 2Ca~Sfericase solution (pH®) and 10ml of
15mM Ca-EDTA solution were mixed then 10ml of 15mM
calcium acetate, zinc chloride or barium chloride
added at 0°C and incubeted at 50°C for various time.
Remaining activity was assayed at 40°C.
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Chromatograply of the Crude Crystal of Sfericase on DE
Cellulose DE-52

About 160mg of Sfericase was loaded on a colmun (2x10cm)of

DE Cellulose and eluted with the buffer containing 0~0.2M
Licl.
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o \\\‘\x—————;—~_~___,

30 40 50 60 70 80 90 100 110 120 130
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Fig.9

pPurification of Sfericase B by Chromatography of DE

Cellulose

Active fraction of peak 2 (Fig;g ) was pooled and

dialized against 5mM Tris-~ilCl buffer pii8.0 containing émM

calcium acetate, and loaded on a colmun (2x10cm) of

DE-cellulose.

Sfericase p was eluted with a linear gradieut in Licl
concentration.
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Purification of Sfericase C by Chromatography of DE
Cellulose

Active fraction of peak 3 (Fig.8 ) was pooled and
dialized against 5mM Tris-HCl buffer pH8.0 containing 5mM
calcium acetate, and loaded on a colmun (2x10cm) of
DE-cellulose.

Sfericase C was eluted with a linear gradieut in Licl

concentration.

Table 7 Properties of Sfericase A.B.C

A B c

Optimum pH 9.5 9.5 9.5
Optimum Temp (°C) ‘

with ca’t 55 55 55

With EDTA i5~20 15~20 15~ 20
Stability (pH) 6~ 11 6~11 6~11
Specific activity 5600 5600 5800
(caseinolytic. u/mg)
Inhibitor DFP.PMSF.SSI.Potato inhibotor
1/2 cys/mole enzyme 2 2 2
Moleculor weight 27000 27000 27000
(gelfiltration) ,
Isolectric point 5.4 5.1 4.7
Immunoligical + + +

cross reaction

(W) TOTI



Concentration of Sfericase
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Time after Administration
Fig.11

Sfericase Concentration in Serum after Intraduodenal
Administration of Granules of Enteric-coated Sfericase in
Rabbit. (Dosage:1000mg/body)
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Fig.12

Sfricase Concentration in Serum ofter Introduodenal
Administration of Granules of Enteric-coated Sfericase in
Rabbit (Dosage:100mg/body)
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Fig.13

Inhibition of Sfericase Activity in Serum by Addition of
Anti~Sfericase Serum.

Granules of entéric—coated Sfericase were administred to
rabbits by the rute of introduonaly and after various time,
blood was drawn from the ear vein. Serum was mixed with one
part of anti-Sfericase rabbit serum. The mixture was reacted
overnight at 5°C and Sfe%icase activity was determined.
Normal rabbit serum was used as control instead of.

‘antiserum.

. anti-Sfericase serum

(<] Normal serum
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Flg.14 Equipment for measurement of rat paw volume.

Fill the bath (A) and the syringe (B) with 1% Tween 80 solution.
Lead Tween 80 solution to the pipette (D) by using the pipetter (C) and remove
bubble between the line (A) and (D).
Adjust the meniscus of the pipette (D) to about zero by using the pipetter (C).

Adjust the meniscus of the bath (A) by using the syringe (B).

Measure the graduation of the pipette (D) by order of 10-*ml.
Place the rat paw in the bath (A) and fit the meniscus and the mark on the rat paw.
Adjust the meniscus of the bath (A) by using the pipetter (C) and graduated the
pipette (D).
V-V, is volume of the rat paw

V : volume graduated by 7)

Vot

initial volume graduated by 5)

Table 8 Anti-edemic activity (%) of Sfericase by oral administration.

Time (hr) after induction edema
dose N
2 3 5 7 24

10 mg/kg 10 45.44+1.40 40.6£2.11+* 43.6+2.27 43.0+2.46 22.243.11
25 mg/kg 20 33.74£2.00%* 34. 141, 50** 34.641. 33+ 35.942. 39%* 16.5:+1, 34**
50 mgfkg 25 34.141.37%* 32.141.32%* 33.1+1.15** 31.0+1.90%* 15.341.07**
100 mg/kg 20 35.64£2, 11%* 35.8+2. 39%* 43.841.20%* 83.743.05* 17.3+£2.07**

control 30 40.6+1.34 48.9+1.48 47.8+1.46 44.9+1.34 21.7+1.60

Ten minutes after administration of the antacid CaCO; (200mg/kg), Sfericase was given to rats
per os. Sixteen minutes after administration of Sfericase, a hammer (495g) was dropped from a
height of 8¢m and the volume of rat hind paw was measured at several intervals.

Table shows the percent of swelling of rat hind paw.

** GSignificant (P>>0.01) in comparison with the control which were given saline instead of Sfericase.

Table 9 Anti-edemic activity (%) of low molecular weight fractions {rom the sera of
‘ rats to which Sfericase was orally given.

Exp. Time after induction of edema (hr)
N Sample 1
No. 1 2 3 4 i 5 6
1 Control 653.747.3 61.3+4.1 66.6+4.1 67.2+8.3 64.4+5.5 65.8+6.1
Sample 47.8+5.1 56. 6+4. 5* 56.9+7.2%* | 60.9+8.3 61.7+5.6 64.3+6.2
2 Control 51.54+5.2 68.5+2.0 69.5+4.3 69.5+9.4 70.946.0 70.9+2.8
Sample 47.2+4.6 59.7+4.8%* | 64.6+£3.8%* | 65.045, 2* 66.545. 4 70.7+6.8
3 Control 42,7455 50.1+8.6 59.845.0 62.0+3.8 55.445.7 59.8+7.6
Sample 44,945.9 62.1+6.0 55.7+6.1 56. 9+5. 9* 54.94-3.5 58,7+5.9

Sfericase was orally given to fifty rats ten minutes after CaCO; (200 mg/kg/0.5m), an antacid.

Three hours after administration of Sfericase, rats were bled and administration of low molecular
weight fractions were obtained from pooled serum by the method described in Table 3. Saline admini-
stered instead of Sfericase was used as control.

* Significant in comparison with control (P>0.01)
** Significant in comparison with control (P>0. 05)
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