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The previous study on the infectivity of
freshly isolated S. typhimurium to mice [3]
demonstrated that fimbriate descendants of
the organism had higher infectivity than
nonfimbriate descendants upon oral ad-
ministration, and that the proportion of
fimbriate cells in the fimbriate descendants
was correlated with the infectivity to mice,
while the two descendants showed almost
the same infectivities upon intraperitoneal
inoculation.

The present report deals with comparison
of the infectivity to mice between fimbriate
and nonfimbriate S. typhimurium organisms
both being preserved strains different from
those used in the previous study [3] per-
formed to reconfirm the previous findings.

Five-week-old, SPF female mice of the
NIH (gpc) strain raised in Funabashi Farm
were used in this experiment. For each
inoculum, mice were divided into 5 to 7
groups each consisting of 5 animals. Care
and management of the inoculated mice
were performed in essentially the same
manner as reported previously [3]. The
animals were observed for a period of 14
days after oral administration and 8 days
after intraperitoneal injection. A total of
13 S. typhimurium strains isolated from

feces of carrier dogs or chickens, that had
been subcultured for 5 to 12 years, were used
as inocula. Of six isolates from dog feces,
four were fimbriate and the other two non-
fimbriate. Of seven isolates from chickens,
five were fimbriate and the other two non-
fimbriate. The fimbriate and nonfimbriate
strains were confirmed by the hemagglu-
tination test with horse or guinea pig ery-
throcytes and by electron microscopy as
reported previously [3]. To count the
fimbriate cells of a fimbriate strains, 100 to
800 cells were examined by electron micro-
scopy. All the fimbriate and nonfimbriate
strains were cultured in Duguid-Gillies’s
broth [2] at 37°C for 48 hr. Ten-fold serial
dilutions were made of each culture with
phosphate-buffered saline (pH 7.0). A one-
milliliter portion of an appropriate dilution
containing 102-108 cells was given orally to
each mouse of a group through a stomach
catheter. A 0.5-m! portion of certain dilu-
tions (10°-10° cells/0.5 ml) was inoculated
intraperitoneally into each of another group
of mice. After oral or intraperitoneal inocu-
lation, bacteriological, pathological and
serological examinations for O, H and fim-
brial agglutinins were made in the same
way as described previously {3] on mice died
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Table 1. Infectivity of the fimbriate and nonfimbriate strains of S. typhimurium to mice upon oral and
intraperitoneal inoculation
. i Intraperitoneal
% of fim- Oral inoculation inoculation
Source  Strain  No. briate
Died of Surviving not D50 95 % confidence LDso
cells . ; . . : .
sepsis infection infected (Logig) intervals in IDgg {Logzo)
2 1 75 3 10 7 3.9 3.5—4.5 2.3
3 . 13 68 3 7 10 4.5 3.8—5.2 2.6
o 14 73 2 " 7 4.3 3.7—4.8 2.3
7 46 77 2 5 8 4.1 3.6—4.6 2.5
o
= 12 0 0 1 19 >6.3 5.8—6.7 3.0
o NF
58 0 0 4 16 =5.9 5.3—6.5 2.7
149 63 4 9 12 3.9 3.5—4.5 2.7
© 180 57 0 5 20 =5.5 4.7—6.3 5.1
o F 181 60 0 3 22 =5.9 5.3—6.5 4.5
% 442 75 9 9 7 3.3 2.7—3.9 2.7
5 448 72 6 9 10 3.5 2.8—4.1 2.5
NEF 92 0 1 4 20 =5.7 5.0—6. 4 3.4
443 0 2 6 17 =5.3 4.5—5.9 3.1

F : Fimbriate strain, NF: Nonfimbriate strain.

during the observation period or sacrificed
on the 14th day. After oral administration,
such mice were regarded as being infected
that died of sepsis with S. typhimurium or
showed the specific antibody with or without
recovery of the organism and gross lesions
at the time of necropsy. As reported in
the previous paper [3], 509, infective dose
(IDyo) after oral administration and 509,
lethal dose (LDy,) after intraperitoneal in-
oculation were calculated. For each strain,
adherence of the fimbriate and nonfimbriate
organisms to the isolated ileal mucosa of
mice was examined by scanning electron
microscopy [5].

Upon oral administration of four fim-
briate strains from dog feces, no significant
difference in the IDy, value at the 59, level
was seen among strains (Table 1). In mice
given orally nonfimbriate strains, the IDg,
value was Jarge compared with that of the
fimbriate strains, and the difference in the
value was significant between the two. On
the contrary, when mice were inoculated
intraperitoneally, fimbriate and nonfimbri-

ate strains gave nearly the same LDg, values.
Upon oral administration of five fimbriate
strains from chickens, two strains (Nos. 180
and 181) showed larger IDj, values than
those o fthe remaining three strains. The
1D5, value of these two strains differed sig-
nificantly from not only the other three
fimbriate strains but also from nonfimbriate
strains, even though the strains contained
57 to 609, of fimbriate cells. Upon intra-
peritoneal inoculation, three fimbriate and
two nonfimbriate strains gave nearly the
same LD, values, but two fimbriate strains
with low infectivity to mice upon oral ad-
ministration gave large values. The LDj,
values of the aged strains were generally
larger than those of the fresh isolates re-
ported previously [3]. In all the fimbriate
strains except two from chickens, there was
no relationship between the oral infectivity
to mice and the proportion of fimbriate
cells.

The surviving mice that proved infection
with fimbriate strains from the dog feces or
chickens had the fimbrial, O and H anti-
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bodies. The fimbrial agglutinin titer ranged
from 1:10 to 1:40, and O and H titers from
1:10 to 1:80. The dead mice had such gross
lesion as enlargement and small, white, ir-
regular foci in the liver; 709 of them
showed also lesions in the spleen and
mesenteric lymph node. S. typhimurium
organisms administered were recovered from
all the sites examined (the heart blood,
liver, lung, kidney, mesenteric lymph node
and intestinal contents). Of 68 survivals
with infection, 56 were positive in both
‘formation of gross lesions and the recovery
of the organism, and eight only in the
recovery of the organism. None of the mice
given orally the nonfimbriate strains from
dog feces died, but three of 10 mice given
108 cells of such strains from chickens died
of sepsis. All 15 surviving mice with in-
fection harbored the organism in the me-
senteric lymph node, intestinal contents or
liver, and showed O and H agglutinins
(1:10 to 1:40) but none of them had fimbrial
antibody. Another experiment in mice [4]
demonstrated that the infectivity of S.
typhimurium organisms having lost the
fimbriae by fimbrial phase variation [1] be-
came significantly lower than that of the
same strain with fimbriae when adminis-
tered orally. On the contrary, upon intra-
peritoneal inoculation, the fimbriate and
nonfimbriate organisms showed nearly the
same infectivities.

By scanning electron microscopy, a num-
ber of S. typhimurium organisms adhering
to the surface of villi of the isolated ileum
were seen with all the fimbriate strains ex-
amined (Fig. 1), and the fimbriae extended
from the bacterial surface being in contact
with microvilli (Fig. 2), while no organisms
of the nonfimbriate strains were found on
the epithelium of the ileum.

These results suggest that the adhesive
property of the fimbriae to the mucosal
surface participating in the initial stage of
intestinal infection differentiates the infec-
tivity of fresh isolates and preserved strains
as well. There were two exceptional fim-
briate strains from chickens that showed
low infectivity to mice in both oral and
intraperitoneal inoculation comparing with
that of the nonfimbriate strains. In the ex-
ceptional strains, therefore, it seems likely
that the fimbria is not an important de-
terminant of infectivity to mice unlike O or
lipopolysaccharide (LPS) somatic antigen.
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Salmonella typhimurium {6, IHREHO T 2T 2B R EOBE B (EH): Hb & (2
SLFBF AR SERT B R — Rk () ORE 4 o nt iz k5 Dy ik, FRHRIFHEE
2HDENEVIEL, MEOMICEEERE Ue. —HERNERIC L2 LDy EXmELICEEH
BThote. BABE (REFEH) ORDREERTIIBESHDO I b, 28D LDy HE LT Dy &
R OMEIMRBSIVABRERE2H IV LS, FEEVA LN, BEIKRLIEREBIHRICE
i7 % 1Dy fEi3s LU LDy (EDORNCII R TAH b & A0 AR EDD -7z, In vitro DEERT,
AEBREOE L) LHEIC L A MK microvilli L oIz X AWEEDOMN BEEVH L. Lk
6, WEHICE O THFHIBER T LN L) ICHRDRAZRERICE O TLREOFMIT X 5%
'Iﬁin:zﬂéi&i U, ZOREBHECHERIENEFRIC LS b0 LS.

Explanation of Figures

Fig. 1. Numerous fimbriate §. typhimurium or- extending from the organisms are in contact
ganisms having adhered to villus of the mouse ~ with microvilli (Long, thick and curved fila-
ileum (Scanning electron micrograph. x4,300). ments are flagella) (Scanning electron micro-

Fig. 2. Bacterial adherence of fimbriate S. typhi- graph. Xx25,000).

murium to villus of the mouse ileum. Fimbriae
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