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BIKE\ JOURNAL
Preliminary Rel, Dr.

Studies o1t the antibacterial substances of .'uinea pia leucocytes have been
carried out in this laboratory for. anout 10 years (Skarnes and \\'atson, 1957;
Aman0,1961,1962). Ver^ ^ecently studies have been extended to Tai)bit Ieucocy-
tes as well as to itTacrophages. The anti-salmonella substance was found in ralJbit
macrophages and it Increases after the injection of living cells of avirulent Salmone//ff
cho/elder Mir.

Macrophages were collected from rabbit lungs accordino' to the method of
O, him^, My"vik and L, ,k. (1961). In thi^ math. d , first minelion of h"at kithd
BCG in Freund adjuvant, subcutaneously, was given and a montl\ later a second
injection of heat 1<illed BCG lit saline, intravenously. TIT the interval between the
two Injections, rabbits were irumunized \\, itIT either live or dead vaccine and conrtol

Tabl)its \\, ere not InTmunized. For Immunization with live vaccine, 5 x 105 cells
of Sri!in. cho/elder!!if (strain 1348) \\, ei. e administered subcutaneouslv OIL the 20th
day after the first BCG injectioil and 2 x 106 cells of Satin. cho/elder"if "di'. Kunzen-
dorf (strain 5210) intravenously on the 24th day. For immunization will\ dead
vaccine, fom. immunizations (2 XIOS, 2 XIOS, 5 XI08, I xi09 cells of the forma-
Iinizcd straiiT 5210) were made every, 6 days during the interval. Strain 1348 of
Salm. choleracJtitr was \, CT^ susceptible to the bactericidal action of normal fresh
rabbit sera \\ITile strain 5210 was not susceptible to it.

After collection, Inacrophages were first extracted with All15 phosphate buffer
at pH 7.0 (10s cells I, er inI) by repeated freezing and thawing and thc total volume
was doubled with saline liefore centrifugation. TITc washed residue \\, as extracted
twice \\, ith saline containing Mj4 acetic acid also Iiy repeated freezinu and thawiii, ,
(the pH of the extract was 3.2) and then the washed residiie \\, as furtlter cxtractcd
witlT 0.2 N ITydrochloric acid (the pH of this extract was 0.8). The cxtracts were
each neutralized (the total volume \\, as doubled \\, ith Mj15 phosphate IJu{rer, pH
7.0) and Ihc super nataiits after centrifugatioil \\, ere each assayed for antiliacterial
activity.

The neutral extract of the IlatIve macrophages (N-N) was active against E.
coli B, Inbi'i0 010,211wJ. and strain 1535 (specific Touglt )of Srilm. cho/eldermr. The
acetic acid extract (N-A) was also active against these three oroanisnTs ancl also the
\1011um (virulent) strain of B. fin/friariJ. Strains 1348 and 5210 of Sillni. choiriae$"a'J

were not susceptil)Ie to N-N and N-A.
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* Thc research TCPoricd in this document has heell made possililc Ihrougl} the support aild sponsor-
snip of the U. S. Deparimcni of Army, through its Far East Rescarch Omce
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The activities of the hydrochloric acid extracts (N-H) were assayed by me asur-
ing their viable counts and their turbidities in a Golemanjunior spectrophotometer.
The cells of strains 1348 and 5210 were each suspended in I :10 dilutions of nutiient
broth (pH 7.5) and 10 in I of N-H was added to 5.5 inI o1 the bacterial suspension.
The optical density of the final mixture was about 0.3 at 550 in/,.

As shown in Figs. I and 2, N-H of macrophages from jinmunized rabbits with
live vaccine (N-H-L) was strongly bactericidal as well as bacteriolytic. The
activities of the N-H of macrophages from normal rabbits (N-H-N) or from animals
jinmunized with dead vaccine (N-H-D) were not as strong especially when me asur-
ed I, y the viable count method. There was no agglutination of IJacterial cells and
the bacteriolytic effect of N-H-L was reconfirmed by microscopic counting with
a counting chamber. Eighty seven per cent reduction of the total bacterial count
was observed. In addition, the IysozymejEDTA spheroplasts of strain 5210 in a
sucrose medium were Iyzed by the addition of a minute amount of N-H-I". The
result indicates that N-H-L damages the cytoplasmic membrane of I>acteria.
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To elucidate the specificity of the increased bactericidal actioiT of N-H-L
occuring on immunization, the activity of N-H-L w'as tested against Sa!in. 8/1/'77/ichs
(strain 1891) and Salm. aboitttreftti (strain A 202) (Figs. 3 and 4). The cells of
both strains were also very susceptible to N-H-L and less susceptil)Ie to N-H-L.
These facts suggest that the Increased bactericidal action has no relationship co the
antigenic specificity of somatic O antigen. Similar results have already I)eeli
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Fig. I Baderiolyfic Activities of Various N-H Extracts against Solm.
choleraesuis var. Kunzendorf 5210
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N^H-D 1103,10n in11

N - H - N 18.2 :, 1081'in 11
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Fig. 2 Bactericidol Activities of Various N-H Extracts against
Solm. choleraesuis var. Kunzendorf 5210

reported by Sato at a/. (1961) in studies on intraphagocytic bactcriolysis in relation
to the immunity evoked by live salmonella vaccine (S. ,"/ei'indiJ)

Although the nature of the active substances in N-H-L has not lieen elucidated,
Iysozyme can not account for the activity, because :\!-H-L, N-H-D and N-H-N
were almost completely devoid of Iysozyme. Historic, which was extracted from
leucocytes Iiy HITSch at o1. ( 1960) , might be a causative agent. However, it is
rinkno\\, n whether the increased I>actericidal and I)acteriolytic activit , in N-H-L is
due to an increase in extractable histone.
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Fig. 3 BCCferiolyfic Activities of Various N-H Extracts against
Solm. enferitidis 1strain 1891j

15

Control

30

300

=:.
E
Q
v>
v>

N. H. N

15,200
>

",

=
co

a

o
U

a

N-H-L

O-
,100

90 120

o' 60

Time in Minutes

Fig. 4 Bacferiolyfic Activities of various N-H Extracts against

Solm. aborfusequi 1strain ,2021

15

Conlrol

30

N- H-N

N- H -L

90' 120



Amai10, T. (1961). On 11, c <1.1encc litechanisms against infection. Tile Final Rel0!! \0.2 (DA-92-
557-FEC-31897)

Amalto, T. (1962). On Ihe cleftnce I, lccllanisms against infection. Th, Final READ!I No. I (DA-
92-557-EEC-35672).

HirsclT, J. G. (1960). Flirtllcr studies o11 lireparaiion and ploperiies or phagocytiii. I. E\/,!!. ,litof
111, 323-337

OSI\jina, S. , ATyrvik, Q 1<. and Leake, E. (1961). The demonstration o11ysozymc as a dominant
ILiberculostatic factor in extracts of granulomatous lungs. BJ!'!. I. Exp!!. Path0/. 42,138-144.

Salo, I. , Tanaka, T. , Sailo, K. and \Iiisuliashi, S. (1961). Stunics o1t lite experimental Iypltoid
14- I B",!e, 1.1. 16,877-886

Skarnes, R. C. anti \.\, alson, D. \\'. (1957). ,\ntimicrobial factors of normal listucs antl nuitls
Bacier!'o1. Rea. 21,273-294

REFERENCES

DelnrlJ, !elf ! of I'llmii"o10gj, ,
Thc Refeftrch In$!if"!e for ;\tI'mb!h! Dineds",
03aka Uni"erri!y, 03aka
Re"I, e, ! on ,March 30, 1963

31

TAKAsni Kui<1MURA

SHUzo KASHIBA

TsuNEHisA AMANo




