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BIKEx, s JOURNAL 2,321-332 (1959)

Extraction of Bound Coogulase from

Sf aphylococcal cells

SUMMARY

with the Lise of bound coagulasc positive and free coagulase negative Slaphylococci,
attempts were made to extract bound coagulase by the two methods of grinding extraction
and I, henol extraction. As a result, the following properties of the extracts were clarified.
With both the ground cxtract and phenol extract. properties considered to I, e s iecific to bound
coagulasc were sc"n, surli as iis ability absorb agglutinin, the clumpin. , inhibiting antibod in
11nmiiiie sera and fibrinogen adsorbing activity. T'he fibrinogen adsorbing substance obtained
ITom the ground extract was non-dialyzahle. while the adsorbing substance obtained b
phenol extractioit was dialyzable. while the lotmer could he observed in the round ex-
tracts from bound coagulase negative cells and trypsin treated bound coag111ase positive cells.
the latter could be seen only in bound coagulase POSitivc cells. From this, normal cells ha\'e
bccn proved to contain two cliffercnt fibrinogen adsorbing substances. The Iihenol extract was
divided into two fractions by acetone fraction ation. The precipitated fractioiT was non-
dial}. zablc, antigenic, and could absorb clumping inhibitin. ' antil, ody in antiserum. The
super natant fraction adsorbed fibrinogen and was dialyzable. TITus, these two substances
were different entities

YOSHiKO KATO AND GENDO OMORi

Of aka Municipal Hygienic Labor"tiny

(Recei, ed for pub!^^fitio", December 15,1959)

INTRODUCTION

Bound coagulasc of SIu//o10rorr!!J may be leadily identified bccausc it is clum -
e<I \\, hen added to fibrinogen on a slide. Foi. this, no plasma activaioi. is I. e uii. ed,
unlike the case \\. ith FTCe coagulasc (Tagei. at at. , 1948). The coagulase is presu-
med to be o1T the cell sui. face and is stable at an acide pH. It is stable at 100'C,
but destroyed by autoclaving and by proteolytic cnzymes, a fact which is consi-
dercd to be onc of its characteristic propel'lies. Duthie (1954), utilizing the 1'0-
petty of bouncl coagulase that it may be released into the medium dui'ing auto-
Iysis, undcrtook the extraction or bound coagulase nom a cell autol satc. The
substance cxtractcd neutralized antibodics found in slaphylo-antiserum \\, hich
inhibit the clumping of .Slayi/o10ro, ru! cells. Futhermore, it produced specific
antibodies \\'hich inhibited the clumpin, , of living Slant^D'ortal cells in labbits
Therefoi'e he supposed that it contained bound coagulase. However, the substance
extracted did not sho\.. any direct reaction with fibrino, ,en. Again in 1955 he re-
sented evidence that adsorptioiT or inJrinogen and cell clumping occui. at a dif-
forent pH range and Na ion concentration. Futhermore he reported that cells
coatecl with fibrinogen could absorlJ the antibody in serum, \\, hile cells coated
with antiserum could not adsoi. b fibrinogen. In spite of this difference, both
activities \\, ere simultaneously lost with trypsin. Therefore he presumed that a
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single substance \-\, as responsible for both activities but the reaction was cause
by a two-stage mechanism with different sites of action. However, evidence in
support of this hypothesis is as yet rather incomplete (Duthie, 1953).

The selection OF a suitable strain and the establiship, ent o1 a method o ex-
traction seem to be major factors in solving this problem. \\ e therefore attempte
to extract bound coagulase by using a free coagulase negative and oun co-
agulase positive 02 culture, which \\, as derived from the Ne\\ mail strain of Sinn, 110-
CDCci{r ?!liftt, , by grinding extraction and by extraction with 90 per cent p eno .

Extracts thus obtained showed properties considered to I>e specific to boun
coaerulase, such as ability to absorb both agglutinin and clumping inhibiting
antibody in serum and ability to adsorb fibrinogen. The phenol extract \\, as frac-
tionated \-\, illT acetone. One fraction ITad antigenic properties and the other had
fibrinogen adsorbing properties.

YOSHIKO KATO A\D GEN00 01.10Rl

I. Stymnr used

D : Free coagulase negative and bound coagulase positive strain
D, : Free and bound coagulase Ilegative strain.
Both D and D, strains arc \, ariants of the Newman strain of Sinphj^!ococc, ,$ dinett, ,
have been selected and maintained in the I. ttboi'"to I, , of Dep"riment o1 Brrcterto. og)^,and

Of"!," Uni, ,, Fin, Medical School (Kashiba at a!., I 959 )

2. Fibimugen

Dilco bovine 61, rinogen dissolvcd in physiological saline was t'sed
3. Bound codgtt!"Je act, ,, IT. o1 D, cell$

CiJltures grown in brain heart infusion broth for 18 hours were waslTed with saline and
This concentration waso15 x 10:1 cells/inIresuspended in saline to a concentration

used throughout the present studies as Ihe standard density of cells.
0.2 n, ! of a D, cell suspension of standard density caused distinct clumping when

mixed with 0.2 in I of 0.0005 per cent fresh'y I, yeparccl fibrinogeit solution ancl shaken or
five minutes. Thc degree o1 clumping of D, cells was checked in earh cxperimcnt an
cells giving little clumping were discarded

+. Ti-)piin

Difco trypsin was dissolved to 0.2 per cent in physiological saline, anci was added to an
equal quitittity of 511bstrate. h was Ihcn reactcd ,or 2 hours at 37 C. Then the trypsin
\v, .s in a. ctivatctll^, iteating at 100'C for 15 in:,-111.5

5. Entirer"

Antisera to D , strain and to D , strain were obtained as follows.
CLIltures grown in a brain heart Infusion broth for ' 18 hours were washed \\, 111T saline

and resuspendccl at the standard density in saline. They were killed by h. ating at
for' 5 minutPs. One inI of cell suspension was Injected intravenously into ranbits our times
a. I \v, ckly intervals. One week alter the last injection the rabbits were bled. Sera were
Inactivated at 60'C for 30 minutes, alla preserved with inerthiolate (1:10000).

Anti-D, serum showed agglutination against D, cells at a diliition of I : 11-000 Anti-

D , serum was absorlied by D , cells treated with trypsin to reinove antibody common to
bound coagulase neg, tive Stall:).!o60cci. T'he absorbed anti-D, serum, rolerred to as D,
settim hereafter, did not even agglutiiia:ed D , cells but still retained agglutinin against omo-
10:. 0us D, cells ai a dilution of I : 400. DJ serum was Liscd throughout the present sttidies.

MATERIALS AND A, TETHODS



6. Aggl"tm, " ribro, b!rid Ie, I

0.1 inI of the samples to be tested was added to 0.1 n, I of increasing '11/1tions of D,
serum in saline in 5 x 0.8 cm tubes and shaken for 30 minutes, at 37'C. Then 0.2 inI of a
D, cell suspension of the standard density was added to 0.2 inI of each of the series of
dilutions ( contrifugal supernatant in the case of cell suspension ) . ancl after being shaken
again for 30 ininutes at 37'C agglutination was examined. The agglutinin absorbing titre
was defined as the highest dilution at \vhicl} no agglutination was seen When a D, cell
SLispension of standard density was used as the absorbing agent, it absorbed + units o1
agglutinin

I. Titration o1 clitnipi"g 17th 16/11ng antibo, /), in Fern

0.2 inI of D, cell suspension of standarcl density was added to 0.2 inI of incrcasin"
dilutions of D. scrLim in saline in 5 x 0.8 cm tubes and after being shaken for 20 minutes
at room telliperature, 0.1 inI of 0.2 per cent fibrinogeit solution was added to each tube.
the tubes were r'shak"11 for 5 minutes at room temperature. and clumpinu of D, cells
exainined. Thu lilyhest dilutioi, of serum callsinrr inhibition of cell clumpinrr was taken as
the cluiiiping Inhibiting titre of the 5,111in. Tile clumping inhibiting titre of D, serum was
I : 400. No inhibitin\ antibody was observed in D, serum

8. 46Joiption I"t o1 c!limping inhibit!'rig fintibodJ, in nit!I, eru

0.2 n, I of the samples 10 be ICsied was added to 0.2 nil of intreasin. tilluiions of D,
setuni in saline in 5 x 0.8 cm ItIbes, and was shaken for 20 mirini. s at room telnj, uraturc

Tilen, 0.2 in I of D, cell SLispcnsion o1 standard density was added to 0.2 inI of each of
Ihc series of dilut!ons (cuntrilugal supernatant in the casc o1 cell SIIspensions), and allcr henlg
shaken for 20 inInntcs at room temperature, 0.1 inI of 0.2 per cent. fibrinouen 50/11/10ii was
added. and shaken \. igorousl}, for a furthcr 5 1.1nuies. Thus. by nlcalls of 111e cluiiij, hip of
the D, cells thc ability of the test saniples to absorb cltini!, intr inhibitinrr antibod was ex-
amincd. \\'hen D. cells of standarcl dciisity wcr" lisccl as absorbing ageni. thc . coin ,letcl .
absoi'bed 4 clumping inhibiting units in D, sellim

9. TeJ! of 1:6:110gen nthorp!10n

0.1 inI of samples to I, c 1.5ted was added to 0.1 ITi1 o1 gradecl diltiiions of fibriiio en
(0,005~000.1 liei cunt) in 5 x 0.8 till 1.1bcs. '1'11e mixture was \. 101ently SITakcit for 5
It11nutcs. and then 0.2 1111 of D, cells o1 51andarcl density was added jin inc case o1 cell
5115p, nsions, a centrifugal super natant ) . 'I'he 1111x!UTC was \, igoroiisly SIIakcn for' 5 mintitcs
to test for the I, I. CSence or absence o1 clump:Ilg. \Vhei, D, ceils of standard dellsi:y werc
usecl as 1.51 samj, i's. the mininitiiii conc. nitaiioiT of fibrino, ,ciT gi\. intr nositivc clunipiiig was
0.00+ 13er cent

10. Pi'FC, 1:1tt!!on

Extracts to 11c testecl were layer CLI onto antis. ra in I, recipitaiion tubcs 0.3 cm 111 dia-
meter and the prec;1111atioii ring was uxainiiicd all. r I hotii and 3 hours, at Toon, tempuiaiure

111 examining the precipitatioi, in agar gel Ouchierlony's method was followed. 0.7
PET cent Diico Bacto-agar in Petri dishes. adjusted to I, }I 7.1 \\, ith xi/30 phos, hate UnfTer.
and containcd I I^ 0,110 ritert!1101ate was 115ed. In 1110 test. arrar holes wore made in Ihe , ga
I, !ate. and 0.2 IT. I o1 serum or 0.2 nil o1' the extracts to lie testcd wcre placed in th. holes
and observed during 12 days incuhaiioii at 37'C

STAPHYLOcoccAL BOUND coAGUL, \SE 323

I. Ex!Inclin!! b, , gio!!i!of fellJ

A. Jueihod of ,.\/ianio;I :

Extraction or bound coagalase from ,, round D. , cells \\. as attempted. The details

was

RESULTS
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of the method are shown in Table I.

YOSHIKO KATO AND GENDO OMORl

Table I. Method of grinding extraction

500 ing Extracl A + 10 in I disi. water59 wei cells + equal volume

15 in I 5011ne
centrif. 3000 rpm 5 min

I^^
PPIsup

centrif. 7000 rpm 20 min
I~

sup

centrif. 16000 rpm 40 min

I of gloss powder
<150 math)
grinding in
mortar 60 min.

100'C 10 min

cenlrif. 14000 rpm 20 min

PPIsup

centrif. 14000 rpm 5 min

PPIsu p

PPI

sup

I <NHI), SOL

I <NH. ,). 504

PPI

centrif. 14000 rpm 20 min

centrif. 14000 rpm 20 min

PPI sup

I^

PPIsup

^ adjust 10 pH 7. O

dialyze against lap water

pH 3.0 wiih
I-N HCl

Extract A is a crude extract from \\, hich extract B was obtained by salting
out twice and dialysis. A 5 per cent solution of extract A was of light yellowish,

centri{. 14000 rpm 20 min

PPIsup

dialyze against lop water

transparent and non-viscous, \\, hile a I per cent solution of extract B had no
colour, \\, as transparent and non-viscous. Both gave positive bluret and ninhydrin
reactions, while the Molisch sugar reaction \\, as negative. As controls, extracts of

Iyophilize 500 ing

I 10 inI djsi

03 cells and 02 cells treated with trypsin \\, ere prepared with same IJrocedure as
used for. Dg cells.

B. Propel'/ie5 of glow!of ex!InclJ

The extract or 02 cells thus obtained did not show any clumping when mix-
ed with fibrinogen. Therefore, its properties were examined as follows.

I. Reaction to antibody specific to bound coagulase in sera
11. Reaction to bovine fibrinogen

ill. Inactivation of the extract by autoclaving and trypsin

centrif. 14000 rpm 20 min

PPI sup

woler

Exirocl A

wole r

I <NH ,), so4

cenlrif. 14000 rpm 20 min

PPIsup

dialyze against top water

Iyophilize 70 ing

5 in I disi

Extract B



sTAPHYLococcAL BOUND coAGULASE

I) Ten 10i' a. gg/!!!illii! ab30/11io?I .

As already mentioned, 02 serum, fully absorbed \\. ith Dg cells treated with
trypsiit (termed 02-T cells), still readily agglutinated D:z cells which wei'e OSI-
tive for bound coagulase, but had no aryglutinin to the bound coagulase ne atIve
variant DB cells derived from 02 strain. Tests for activit to absorb aryolut'n'
02 serum were performed with extracts A and B. The results are shown in T bl
2. These extracts had the ability to absorb agglutinin s ecific for bound co, ul
positive cells, but this activity was completely Inactivated by trypsin ti. eatment
and autoclaving. The extracts from DB and D-,-T cells, obtained b the same
process, did not absorb agglutinin.

Table 2. Agglutinin absorption of ground extrac, s

D= serum

Agglutinogen

592 Exi, .. I A CD. *>
I% E*it. .I A (Do
I% E^I, ., I B <00
0.2% Exi, .. I B CD*)
Trypsin Ireoied
5% E"I, .. I A CD, )
Trypsin Ireoied
I% Exi, ., I B CD, )
AUIocloved

5% air. .I A <Do
5% Exi, ., I A (D")
596 a, .. I A CD, -T)
D. cells

D. .-T cells

Autocloved D. cells

D:! cells
Saline

325

Aggluiinin uniis
24

Standard D= cell suspension

+F. +. t. -. indicales degree of agglutination
"' ( ) Indicates cells from which exirocis were obioined

2) T, r/ 10) dbJo;/i/ion of r!limping i"hibi/ing dintb04y
02 serum has an antibody \\, hich inhibits the clumping or 02 cells in the

presence of fibrinogen (it is not recognized in DB serum). This antibody was

found to be absorbed by D:! cells. Extracts A and B \\, ere both tested 101 their

ability to absorb the clumping inhibitory antibody in 02 serum. As shown in
Table 3, these extracts could absorb this antibod , the activit . or \\, hich was
completely lost by trypsin treatment or autoclaving.

These facts, together \\, ith those shown in the fore0'o1ng chaptei. , presumahly
indicate that the extracts tested contained bound coagulase

+}

+F

+}

+F

+r

+F

+F
+

+}

,+

+r

+r

+

+

o

+F

+F

+F

+F
+F

+r

+I

+}

+F

+r

+r

+r

+F

+r

+}

++

+!-

+r
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Table 3. Absorption of clumping inhibiting antibody
of ground extracts

D. . serum

Clumping molerial

I % Exi, ., I B CD. *)
0.2% E*I, ., I B coo
Trypsin Ireaied
I% Exi, .. I B CD, )
Autocloved

I% Exi, .. I B CD, )
5% Exi, .. I A CD, )
5% Exi, .. I A CD. -T)
5% E*it. .I A <D")
D= cells

D. .-T cells

DR cells

Saline

Units of clumping inhibiting Gritibody
o24

Standard D= cell suspension
0.2% bovine fibrinogen

3). Pit(ipi/alloi! IeJ/ :
To see \vhcther the inhibition or clumping by antiserum is indeed a specific

antio'en-antibody reaction, a study was made of the precipitation of extracts ob-
taincd in 02 serum. Neither in tubes nor. in agai. gels, was any evidence of
precipitation recognized.

Table 4. Test for fibrinogen cdSorpiion of ground exfrocfs

+F

+L, +, t, -, indicaies degree of clumping
* Some OS in Table 2

+}
.-

+}

+F

+F

+r

+

+r

+F

+r

+r

+}

I I
Tr

Clumping
material

+F

+r

+F

+r

+r

+r

+F

I I
Tr

I96 Exi, .. I B <D, *)
0.4% Exi, .. I B CD, )
296 E*I, .. I A CD. )
Trypsin treated
2% E*I, .. I A CD. )
Autoc!UVed

296 E*I, .. I A CD. )
2'6 air. .I A CD, -T)
2% air. ,I A <00
D. . cells

D .-T cells

D:! cells
Bouillon

Saline

Fibrinogen per cent
0002 0001 00005

Standard D, cell suspension

+r
+

+

+}. +. t:, -. Indicates degree of clumping
' Some OS in Table 2

,-

o

+

,-

+

+F

+F

+r

+}

LL
I

+r

+r

+F

+F

+F

+r

+r
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4). Te*/./'bi Ibri"OgeJ! doffor/,/1011. .

The exti'acts obtained did not cause any noticeable clumpiu:r when mixed
\\'1111 fibrinogen. so tests \\, ere made of whether the extracts could adsoi b bovine
fibi'inogen. Results showil in Table 4 may be summarized as follows.

I) Fibrinogen adsorbing activity may be seen in intact D= cells but not in
Intact D;{ cells and D. ,-T cells.

11) Both extracts A and B from D= cells can adsorb inn. inogcn, aild these
activities ale not Inactivated by trypsin treatincnt or autoclavinir

11i) Extracts from D=-T and DB cells, unlike intact cells, adsoi. b fibrinogen.
Thc fibi'1110gcn adsorbing activity, which is considered to IJc specific only for

bound coagulasc positive cells(I), is also prcsent in extiacts or 02 cells. nut
the fact that this activity is resistant 10 trypsin and autoclaving(11), logcthei' \\, ith
the observation (iii), should be studied furthei. .

5). Fibi'1110gt!! richorhirig ridit'iO' of 101,111 dig"/ed 1111id

As mentioned above, the fibrinogen adsorbing activity or D:! cells may be lost
by trypsin treatment. To explain \\. hy the fibrinouen adsoi. bing activity was de-
Iectcd in cxtracts or trypsin treated cells the fibrinogcn adsoihin!, activity of the
11'ypsin digested fluid of 02 cells was studied. The I'esults are as SIto\\. n in Table
5. Substances I'esponsible 101 fibrinogen adsorbing activity \\, erc Ibund to be relcas-
cd into the digestion Huid retaining their resistance to trypsin, and the fibi'ino-
gen adsorbing substance seen in the digcsted fluid dialyzcd thi. ough a cellophane
membrane. while the libi. Inogen adsorbin!, substance or Ihc exti'acts did I\o1
dialyzed.
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Table 5. Fibrinogen adsorbing activity of trypsin
digested fluid and ground extracts of D. cells

Absorpiion
of clumping
inhibiting

antibody in
D. .s erum

+D . cells

Trypsin Ireo!ed
D. . cells

air. ,I A (D. )

Trypsin Ire. led
at, .. I A CD, )

Trypin digesied
n, Id (D, )

Exi, .. I A (D. -T)

Absorption of
o991ulinin in

D. . serum

+

T

Adsorpiion
of

fibrinogen

.-

J

-I-

+

(di. Iy, .bl, )
+

(non dialyzoble)

L
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2. Ex/rar!ion toil/! 11/1enol

A. Me!hoof of lifteiio{ ext?ac!ion

Bound coagulase was extracted with 90 per cent phenol. The details of the
method arc shown in Table 6.

YOSHIKO KATO AND GENDO OMORl

Table 6. Method of phenol extraction

IYOphi!ized cells 10 g

centrif

8000 rpm 15min
I-^-.

PPIsup

70 in 190% phenol
stirring 15 min.

I '500 inI dj, j. ,ater200 in I ethyl-ether
shaking

waier phase
Crepeaied three limes)

I condensation 50'C
50 in I

centri{

8000 rpm 20 min

PPIsup

iyophilize 500 ing

The phenol extract(termed P-extract) did not sho\\, any noticeable sedimen-
tatioi} on heating for 10 minutes at 100'C or at PTT 3.0.11 \\, as light yellowish,
transparent and non-viscous. To purify the P-extract further, it \\, as fraction ated
wit}\ cold acetone.

elher phase

P-Extra cl

Table 7. Acetone fractionalion of phenol extracts

2% P E"to, I <500 ing d, y wrt. )

sup

I acelone evaporated
I odd equal volume
I of cold acetone

centrif

su p

I equal volume of cold acejone

IYOphilize 300 ing

centrif

PF Extract

PPI

PPI

10 in I disl. woier

I odd equal volume
of cold acenone

sup

ce nlrif .

PPI

Iyophilize I 00 ing

FA Exir. ci
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A 50 per cent acetone precipitate and super natant fluid \\, ere obtained. The
50 per cent acetone precipitate \\, as called FA and the supernatant fluid FF(Table
7). PA had no colour and \\, as transparent and non-viscous, while PF was 11 ht
yellowish, transparent and non-viscous. Extracts \\, ere also obtained from tr sin
treated 02 cells by the same process, and \\, ere used as controls.

B. Pi'o1er!ieJ of linenol ex/}'ac/J ..

The phenol extracts were tested in the same \\, a as the around extiacts. Th
results obtained are summai. ized in Table 8.

Table 8. Antibody absorption and fibrinogen adsorption of henol extract

I, P air. .I (01)

0.1% P E"I, .. I <00
Trypsin Ile. led
I% P E"I, ., I CD, )
Autocloved

I % P E*it. .I CD. )

I96 P Exi, .. I CD. -T)

0.1% PA CD. )
Trypsin Ireoied
0.1% FA CD. )
AUIocloved

O. 196 PA CD. >

^ Aggluiinin uniis

4 2

+-

+F

I+

+}

Clumping inhibiiing
antibody units

2 o

+F H

+ H

o

0.1% PF CD. )
Trypsin Ireaied
O. 19, FF CD. )
AUIocloved

0.1% PF <Do

Phenol IFeoied
0,1 cells

Ex!roci A CFhenol
Ireoied D= cells)
D. cells +

D:I cells H +
Saline H +

~H~, +, =, -, "', Some OSin Table 2~4

+F

+}

+F

4

++

++

+F

- ---- \---

Fibrinogen per cent

+}

+r

0002 00005 O

+F

I I
tr

LL
I I

I I
TF

+

+F

+r

+r

The properties or the phenol extracts or 02 cells \\. ere closel similar. to
those of the ground exti. acts mentioned above, in respect to their abilit , to absorb
agglutinin, the clumping inhibiting antibody in 02 serum and the fibrino en
adsorbing activity. These properties could not retained b , the cell residues after
phenol extraction, so that they must have been extracted from the cells b the

+r

+r

+r

+}

+F

+F

I I
Tr

+r

+}

+F

+F

++

+F

+F

+r

+F

+F

+F

+}

+F

+}

++

J-

+I

+F

+F

+F

+F

+r

+F : I
Tr

-}r

+}

+r

+F
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phenol. In fact, Dg cells treated \\, Ith phenol did not cause clumping eveiT \\, hen
mixed with sufficient amounts of bovine fibrinogen. Ho\\, evei', the ground extracts
of the cell residues after phenol extraction, like the ground extracts of Dz trypsin
treated cells, retained their fibrinogen adsorbing activity. Pheno, extracts from 02
cells already treated \\, ith trypsin showed no evidence of adsorbing fibrinogen.

Phenol extracts FA and FF were tested for their precipitation reaction in Dz
and DB sera, in tubes and in agar gels. There \\, as a ITegative reaction.

Extracts PA and PF were tested for properties specific to bound coagu!ase as
well as for dialyzability. The results thus obtained, shown in Table 9, may be
summarized as follows.

Table 9. Properties of FA and FF extracts

PA

PA dialyzed soluiion

Trypsin treated PA
PF

PF dialyzed solution

PF dialyzole

Trypsin treated PF

The crude phenol extract of 02 cells, \\, hich contaiiis a substance willt abi Ity
to absorb aryglutiniiT and clumping Inhibiting antibody in 02 serum an to a sor
fibrinogen, may be separated by acctone fractionalion. The fraction, Drccipita e
by, 50 per cent acetonc, has the ability to absorb antibody but not I rinogen.
This is non-dialyzable. The fraction, \\. hiclT is ITot precipitated by 50 per cent
acetone, has only the inJrinogen adsorbing activity and is dialyzable. e precipi-
talc fraction looses activity with trypsin, while the ribrinogciT adsor ing aciivi \
of supei'natant fraction is rcsistant to trypsin.

DISCUSSION

Serum usecl for. the scrological verification of bound coagu ase \vas an I- =
scrum From \\ hich antilJodies Ieacting \\. Ith D:: trpsiiT treatc co s a.
completely removed. It could ITo longer agglutinate evei} 3 co s, a ,ou
agu!ase ne, ,alive variant of D= cells, but it retained its activity to in I I c u p-
ing of 02 cells in the PI'esencc of fibi'Inogen. As for' 0:3 scrum, it nei CT a. g
tinated D-, cells, nor Inbil, itcd 02 cell clumping.

The extracts of D. , cells, obtaincd either after grinaing or direct y y p eno
extraction, could neutralize the clumpii}g inhibiting antibody in :z sei'urn
at as 1110h a dilution as 1:1000. Furtherin orc these PTOperties of the extracts were
destroycd by trypsin treatment or autoclaving. These at a \vi a o1 g
it ' ' d ,ulase. HD\\, c\, er, 11T the precipitation reactionpi'oof that they contained bound coagulase. HD\\, c\, er, 11T the precipita ion T

both in tubes and in agar. gel, they, sho\ved no reaction to 2 scrum.

Absorption of
o991ulinin

Absorption of
clumping
inhibiting
antibody

+

+

+

Adsorption of
fibrinogen

T



might be because of a too 10\\, titrc of the serum antibod .

with regard to the fibrino, ,en adsorbing activity of thc extracts, it was round
that, while ncitlter extracts noticeably clumped even \\. hen mixed \\. ith fibrinogen,
fibrinogen adsoi. bed by the exti'acts <11d not cause clumpin even when mixed
witll 02 cells. The extracts may therefore have a peculia^ adsorbin, , activity
against fibrinogen.

Since the fibi. Inogcn adsorbing activity was seen in D:! cells but Ilot in D;
cells, this activity may be considercd to constitute one of thc chai'acteristic 10-
perties or bound coagulasc I, OSItivc cells. In vie\\, or this, the ability of extracts
to adsorb fibrinogen may hc taken as another proof or bouncl coagulasc in the
exti'acts. Flowever, even allei trypsiil tieatmcnt and autoclaving both extracts
retaincd fibrinogei} adsoi'bing activity. This should be especially noted, as coin-
pared with the Iact that intact I)-, cclls did lose their ability to adsorb fibrinoqcn
10/10\\ing ticatmcnt with trypsiil or autoclavin, r.

The fibrinogen adsorbin, , SUIJstance in the gi'Dund exti'act \\, as non-dialyzable
and trypsin rcsistant. }10\\. cvcr, fibi'inogen adsorbinp substancc extracted From the
same cclls I)y IJhcnol was dialyzablc and trypsin rcsistaiii. So it may be presum-
ec! that there are I\\. o kinds or fibrinogen adsoi. binu substance in intact 02 cells.
By grinding, the fibrinogeiT adsorlJing substanccs is also extractcd From D=-T' and
D:{ cell Iesidues after phenol cxtraction, a Tact favoring the assumption that rcac-
live substancc in question \\, as dellved nom the inncr parts of cells. On thc con-
ITary, thc fibi'inogen adsorbing substance obtained from I)z cells by phenol
extractioiT sho\\. ed the same behavioi. in its dialyzability as the adsoibin sub-
stance secn .in the trypsin digested fluid. Nioreovci', it was not PI'esent in a
phcnol cxti'act lioni 11'ypsin treated D= cclls. 'I'hcrcfore it may be inkircd that
this substancc is I'Dund on the cell sutracc. Since Ihc fib!. inogen adsorbing sub-
stance, \\'hiclT Is resistant 10 trypsin, is liresent in Ihc trypsin divested fluid and
phenol extract of D. cells, it scems that, when the antigenic substance of bound
coagulase Is desti'oycd by trypsin, the fibi'inogen adsorbing substance is PCeled of
the cell surface. Perhaps, 101. this rcasoi} that the bound coagulasc activity is often
lost on storage or 02 cell suspension in an ice loom. T'he exti. action of bound
coagulase from an autolysate by Duthie \\. as also assumed to be due to peelinrr
off.

The phenol extract \\. as divided into a precipitate and super natant fraction
in 50 per cent cold acetone. The precipitate fraction could absorb the clumping
inhibiting antibody but had no fibrinogen adsorbing activity. it was non-dial -
zable and Inactivated by trypsin. The super natant fraction did not absorb clum-
ping inhibiting antibody but could adsoi. b fibrinouen. It was dialyzable and \\ as
not inhibited I)y trypsin.

Thus the antigenic SUIJstance of bound coagulase and the fibrinogen adsorbing
substance Ilave been separated by acetone fraction ajion of the phenol extracts.
Duthie, from experiments madc \\, ith intact cells, concluded that clumping and
fibi'Inogen adsorptioi} ai'e caused by a single substance, in a two step reaction.
The prcsent extraction or two separate substances may throw some light on the
nature or bound coagulase
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