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Abstract
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Rat bite fever is one of rare zoonosis caused by Streptobacillus
moniliformis that can be acquired through the bite or scratch of a
rodent or the ingestion of food or water contaminated with rat feces or
urine. The clinical syndrome is characterized by flu-like symptoms
including fever, chills, headaches, and muscle pain that has easily
been confused with other disease. The mortality rate could reach up to
13% cases if been untreated. Therefore, developing diagnostic method
for S. moniliformis infection and current surveillance in Taiwan are
much more important. The objectives of this research were conducted
to develop a standardized isolation and molecular diagnosis procedure
and serology detection methods. In this study, we reported the
development of an enzyme-linked immunosorbent assay that can be
used to detect S. moniliformis infection in blood samples of rodents.
The results showed the overall seroprevalence prevalence of S.
moniliformis infections in rodents were 56%. The research results
highlight the potential health threat of the residents in Taiwan,
through close rodent contacts. Therefore, more epidemiological
investigations will be executed to achieve the better control of rat bite

fever infections in Taiwan.



Streptobacillus moniliformis
Spirillum minus
10% 100%

50% 100%

Valverde CR et al, 2002 Glaser C et al, 2000 Rand MS.
2002
Fisk J 1927
Haverhill
1983

Wullenweber M 1995

13% Berger C et al, 2001 Rand MS. 2002



10

6% 10% Rand MS. 2002

Rand MS.

2002

10%

25%



()
()

()

5% CO,

()

QIAGEN

()

30

4

ATCC

37°C

200u L

PCR
94 30

12

4% agarose gel

20%

20%

13,000 X g 5

DNeasy Tissue Kit

DNA -80
16S rRNA PCR
500 L 94
62.5 1.5 68 2

10

Bfa

BR4 5'-GCTTAACACATGCAAAT



CTA-3 (forward) BR5 5 -ACTCTATGCCGGGAATGA-3 (reverse)

() ATCC
14647
( )ELISA 96 ELISA

coating buffer(15

mM Na,C0; 35 mM NaHCO; pH 9.6) 100 p L
ELISA 4 PBST ELISA

100 p L (4% BSA, 0.1% sodium azide) 37

3 well

100u L 37 30 PBST 3
100p L HRP 1gG/IgM

37 30 PBST 3 TMB

100u L 10 100p L

ELISA 450 nm O.D.



ELISA 9
14 1ng/L 10ng/L 100 ng/L
10 ug/L 100 pg/L 1 mg/L
100 pg/L 500
cut-off point value 0.158
94 79

58.2%

11.1% 40.0% 65.6% 75.0%

16s RNA

DNA

42 30

1 pg/L

5000



PCR PCR

DNA

DNA

PCR

10



11



. Berger C, Altwegg M, Meyer A, Nadal D. 2001. Broad range
polymerase chain reaction for diagnosis of rat-bite fever caused by
Streptobacillus moniliformis. Pediatr Infect Dis J20: 1181-1182.

. Bergmans AM, Schellekens JF, van Embden JD, Schouls LM. 1996.
Predominance of two Bartonella henselae variants among
cat-scratch disease patients in the Netherlands. J Clin Microbiol.
34:254-62.

. Boot R, Bakker RH, Thuis H, Veenema JL, De Hoog H. 1993. An
enzyme-linked immunosorbent assay (ELISA) for monitoring
rodent colonies for Streptobacillus moniliformis antibodies. Lab
Anim. 27:350-7.

. Boot R, Oosterhuis A, Thuis HC. 2002. PCR for the detection of
Streptobacillus moniliformis. Lab Anim. 36:200-8.

. Centers for Disease Control and Prevention (CDC). 2005. Fatal
rat-bite fever--Florida and Washington, 2003. MMWR Morb
Mortal Wkly Rep. 53:1198-202.

. Fisk J. CMPT Connections Case Study—6:1 Spring 2002. Our Case
of Rat-Bite Fever Could be Termed “Rat-Lick Fever”!
http://www.interchange.ubc.ca/cmpt/connections_pdffiles/rat_lick
-feverconnections_6202.pdf

. Glaser C, Lewis P, Wong S. 2000. Pet-, animal-, and vector-borne
infections. Pediatr Rev. 21: 219-232.

. Goldenberger D, Kunzli A, Vogt P, Zbinden R, Altwegg M. 1997.
Molecular diagnosis of bacterial endocarditis by broad-range PCR
amplification and direct sequencing. J Clin Microbiol. 35 :
2733-2739.

12


http://www.interchange.ubc.ca/cmpt/connections_pdffiles/rat_lick-feverconnections_6202.pdf
http://www.interchange.ubc.ca/cmpt/connections_pdffiles/rat_lick-feverconnections_6202.pdf

10.

11.

12.

13.

14.

15.

16.

. Hoover RB, Pikuta EV, Bej AK, Marsic D, Whitman WB, Tang J,

Krader P. 2003. Spirochaeta americana sp. nov., a new
haloalkaliphilic, obligately anaerobic spirochaete isolated from
soda Mono Lake in California. Int J Syst Evol Microbiol. 53:
815-821.

Koneman EW, et al. Miscellaneous fastidious Gram-negative
bacilli. 1997. In; Koneman EW, Allen SD, Janda WM,
Schreckenberger PC, Winn WC, eds. Color atlas and textbook of
diagnostic microbiology.414-416.

Maruyama S, Nakamura S, Kabeya H, Tanaka S, Sakai T, Katsube
Y. 2000. Prevalence of Bartonella henselae, Bartonella
clarridgeiae and the 16s rRNA gene types of Bartonella henselae
among pet cats in Japan. J Vet Med Sci. 62: 273-279.

Ojukwu IC, Christy C. 2002. Rat-bite fever in children: case report
and review. Scand J Infect Dis 34: 477.

Rand MS. 2002. ZOONOTIC DISEASES OF LABORATORY
RODENTS AND RABBITS (Risk Category 1).
http://128.196.155.29/uac/Zoonotic%20Diseases%200f%20rodents
.doc

Valverde CR, Lowenstine LJ, Young CE, Tarara RP, Roberts JA.
2002. Spontaneous rat bite fever in non-human primates: a review
of two cases. J Med Primatol. 31: 345-349.

van Nood E, Peters SH. 2005. Rat-bite fever. Neth J Med.
63:319-21.

Wullenweber M. 1995. Streptobacillus moniliformis--a zoonotic
pathogen. Taxonomic considerations, host species, diagnosis,

therapy, geographical distribution. Lab Anim. 29:1-15.

13



10
69

34
45

20
59

3(75.0)
2(40.0)
40(65.6%)
1(11.1%)

10(62.5%)
6(85.70%)
4(80.0%)
4(50.0%)
0(0.0%)
4(50.0%)
18(75.0%)

4(40.0%)
42(60.9%)

20(58.8%)
26(57.8%)

9(45.0%)
37(62.7%)

14



