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DM LOGICAL ACTIVIT 0F ST0PHU0C0CCUS FOR
ANTI-ANWHRAX PRECIPITIN SEWN

3I. ON THE COMON ANTI(= BMW B. ATHACIS AND STAPRHILOCS

[Following is a translation of an article by Shizao Takagi
and Takeshi Baba, Department of Animal Microbiology, College
of Agriculture, Osaka Prefecture University, Japanese Jour-
nal of Bacteriolo, , Vol. 17, 1962, pages 330-33.J

(Reced for publication; Feb. 3, 1962)

We have reported 1) on the ccmon antigenicity between B. anthra-
cis and B. staphylococcus in the previous paper observing the reaction
between the anti-anthrax precipitinogen serum and the extract of heat-
dried B. staphylococcus, esp, staph1ococcus aureis. This paper reports
the further study on the coion antigen using the acid precipitation meth-
od, copper salt precipitation method, and Sevag's trichloroacetic acid
methodMaillard 2 ) and Rothbard 3) have reportd on the existence of com-

mon antigen between B. staphylococcus and B. tuberculosis by the humoly-
tic reaction of the tuberculin sensititet' erythrocyts.

Experimental Methods and Results.

B. anthracis vacl. and staphylococcus aureas 209p were used. B.
anthracis was cultured in agar for 18 hours and 209p for 24 hours. Each
was then suspended in physiologic saline, vibration washing vas repeated
for 3 times, and heat-dried sample was then fractionated into four frac-
tions as shown in Fig. 1.

(A represents anthracis fraction and B 2 09p)

[Explanation of Fig. 1.) Heat-dried bacteria was suspended 400
mg/ml in physiologic saline. Extraction was repeated at 370C. N-HC1 was
added to the extract to adjust pH at 3.8 and kept standing still overnight
at 4 C. Precipitate was washed with pH 3.8 citrate buffer and precipitate
(A, 1. S, 19) was obtained. To the supernatant, CuSO4 was added to make
its concentration 10% and kept standing still overnight at O C. Then the
precipitate was washed with 10% CuSO4 solution and precipitate (A-2, S-2)
was obtained and the supernatant was treated with Sevag's procedure.

Five volumes of methanol was added to one volume of Gal part treat-
ed with Sevag's procedure to dissolve the precipitate, then trichloroace-
tic acid was added to make 4% solution and precipitate (A-3, S-3) was

1

p.



&0

obtained. On the other hand the supernatant after Svag's procedure
(A-il, 84) Us also obtained. The fina titer of precipitation reaction
and general ohemical specialties of B. anthraci s (A-i, -2, -3, -4) and
aur,'s 209p's (S-i9 -2, -3. -4,) four fractions to anti-anthraz serun and
AntL-2Op serum are shom in Tabe 1. The fractions of S-1, -2, -3 of
209p reacted to anti-anthrax serum as shown in Table 1. The fraction of
A-I, and -3 of anthrax reacted to anti-2fp serum. Therefore, the exist-
enme of a ombon antigen in the fractions of A-i, -3, S-i, and S-3.

For the second step, an absorption test and agar dispersion method
we"e applied to observe the antigen relation between anthrax and 209p
Vaotions. The results are shown in Table 2. and Fig. 2. There was a
omon antigen among each fraction of B. anthracis and another common
antiglen among A-l e3, -v , and A-3, -4. A specific polysaccharide anti-
gen wdasted in A-4.

There were common antigens among the fractions of 209p. Among
8.1, -3, -4, and S-i, -Ijo there ws another common antigen. In S-4,
there ws a specific antigen.

A common antigen ws found among A-i, -2, -3, S-i, S-2, and 8-3,
however, this reaction was not found In the absorption test. This is
probably due to the decrease of antigen titer by same unnoim reason
other than antigen antibody reaction.

Table 1. Properties of the fractions of B. anthracis and209p strin.

Nupropertie precipitin titers r

B. anthracis:
A-1 + 8,000 ++ 49,000 - 0

.2 1,000 %_ , 1,000 - 0
.3 . 32,000 ' 8,000 - 0

-4 *...'512,000 - 0 - 0

209pt S-1 +. 4,000 ..4 8,000 - 0
-2 + 49000 .. 8,000 - 0

4. 8,000 .44"8, 00 - 0
-.4 0 . ,64100 0



chemical properties prope

Molisch Biuret Ninhydrin D.P.N. Orcin-HCI. fracns

- ++ + I A-i B. anthracis
-± + + -- 2++ ++ ++ + + -3 ...

++ 4 + -4-

++ + ++ s-i 209p
+ - ++ -2

++ + -+-++ + t

Notes 1) 1/10% solution was used for precipitation and qualitative
reaction*

2) +.. #4+, 4+ +, -, .1--;f also) mean the strength of
reactions.

3) Normal rabbit serum means preimmnized serum.

Table 2. Antigen relation of the fractions of B. anthracis
and 209p.

anti-sera absorbers reactors
A-i L-2 A-I A

anti-
anthrax A-i - +uI +
serMM -2 ++ +++ +48.

-3 - + - 4

-4 7

anti-Sera absorbers S-1 S-2 S-3 S-4

anti- S-I - . .
209p -2 - - 44 +44
serum -3 " " " +++"

Table 3. Antigen relation between fractions of A-i, -3, 8-l,
and S-3.

anti.sera absorbers reactors

A-" A-1 "S- S-.
anti- A-1 - +4+ - -

anthrax -2 ..
se ra -3 ++ ++++ - -

.. 4 +4, -



-2 - + 4+1
• -3 - - +4 4..

Since the existence of a ooon antien between B. anthracis and

2 09p strain among A-i, -3# -i, and 3-3 we espectod, the antigen rela-
tion of these 4 fractions was examined further by absorption test and
agar dispersion method.

As shown in Table 3, and Fig. 4. each fraction reacted to anti-
* anthrax seruam and to 209j serum. Moreover, Intra-agar comon reaction

belts wer observed as show in the diagram. However, as showm In the
table, such a reactor as observed in A-3, ich is different from those
in the other three fractions was expected to be contained in S-1 and S-39
although the reaction to S-i, and S-3 vas negative. The negative ro.
sults my due to its maall quantity.

The existence of B.P.B. 2 to 4 positive protein in A-1, -3, Sl4
and 8-3 ws found by paper eleoctrophoresis (Veronal buffer pH 8.6,
1-0.1, 300 Vg 1 .A/om, 8 hro).

Disoussion and 8mary

The exotence of various comon antigens in the living bacteria
bodies mas thought probable according to the studay pursued; the comon
antigen between B. anthrecis and 209p strain, although thermolabile pro-
tein were not studied.

The emmon antigen between A-i and S-1, and A-3 and 8-3 also ap-
peered common to the 4 fractions by absorption test and agar dispersion
method. However, it is dW.fMcult to discuss in detail ithout the esp.
aration of each antigen as a single substance. It nems likely that
there ws a partial contamination of Sevag's triobloroacetio acid frmc
tion into HO. fraction and vice versa, since both fractionations were.
done near pH 3.8. Therefore, a substance reacted positively to the ab
sorption test and the agar dispersion method could be the same one exws-
ting in all of the 4 fptctions.

Recently, Cohen& and o.worker has reported the existence of a
substance reacted to the HCI1.ether COC precipitate of etaphlqoooc-
ue a=seu in the non 4-minwsed normal rabbit serum. Tis is a phenou

emn only found in a kind of rabbit and it is naturally aupposed that the
existence of such substance as an acquired product of natural infection,
or as an inborn portion of propb.actio system.

The antiseum we used ms premeoined and cleared that it did
not have any reactivity to the extract of heat-dried staprAooooeu auro.
us.



Sum*rizivg the above mentioned results:-

(1). Four fractions were obtained by C1, CuSO, and Sevag's
* 13COC 1 precipitation method. A comon antigenle substance was observ-

ed inosting in the HC1, and C10CO precipitated fraction by absorption
test and agar dispersion method.

* (0. The comon antigenic substance was thought to be a protein
substance having Molisch negative, Biuret positive and Hinhydrin posl-
tive reactions. No coumon antigenic substance as observed in the
fractions A-4,n -4, which were supposed to be polysaccharide.

( -. The fractions A-1, -3, S-1, and 5-3, containing ooion anti-
genie substances, showed 2 to 4 kinds of antigens (reactor). The com-

.uion antigenic substance is thought to have 1 to 4 substances among them.
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ig. 1. Method of precipitation of a. anthracis and 209p
strain.

Dried bacteria
rsaline extraction

Supernatant Rest of, bacteria

add N-HO to adjust at pH 3.8 bodies
•cool overnight at 4 t

coagulatedprotein Superniatant
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Freeze dry I
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Fig 2o Tatra-agar precipitation reaeticc of the fractions
of BO anthreale and 209p strain,

of a~, ., Ellan S-3
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