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ABSTRACT
Conjunctiva of thirty rats and ten mice were examined for the presence of the normal flora
Streptobacillus moniliformis which is the causative agent of rat-bite fever in man . 60 % of each

rats and mice were found to harbor this bacteria suggesting a potential source for human infection

. biochemical characterization revealed oceurence of biotypes which are valuable in tracing

epidemics . A test for pathogenicity was carried out on rabbjie .

INTRODUCTION

Streptobacillus moniliformis is a normal resident of the oropharynx and conjunctiva of
wild or laboratory rats , mice and other rodents { 1.2 ) . it is a nutitionally fastidious Gram
negative zoonotic bacteria that is potentially pathogenic tor human and some laboratory animals .
It is wsually transmitted to human via biting or blood ( 3.4 ) . Infections have also occurred in
persons working or living in rat infested building without reference to direct animal contact (5,6)
- the disease produced in human has been known as Haverhil! fever (7). when it is not associated
with a rodent bite and rat-bite fever ( RBF } when associated with a rodent bite { 8,9 ) . RBF is an
acute febrile prostrating iliness with significant mortality ( up 10 10 % when untreated ).
Approximately one - half of patients develop a non supportive polyarthritis which is a hall mark
of this disease { 10 ).

The incidince of S, monififormis in rats and mice and irs medical significance is still
unexplored in our country . Therefore , as a first step . the aim of the present study is o determine

the extent to which 5. moniliformis is an indigenous in laboratory rats and mice
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MATERIAL AND METHODS

Thirty rats and ten mice ( Albino — Balb ) in the Biology Department animal house —
college of science , not under any experimental research were examined . culture specimens were
were obtained by wipping the conjunctiva with a sterile maistened cotton - tipped applicator
dipped in serile brain heart infusion broth . specimens were immediately streaked onto blood agar
base ( Oxoid } supplemented by 20 % sheep blood and incubated aerobically at 37¢ . All colony
types from primary cultures grown afler 24-72 hrs . were Gram stained and characterized for
catalase , oxidase and oxidation — fermentation activities . Small , round , gray and transluscent
colonies which give rise to Gram negative , highly pleomorphic rods occurring in chains or long
filaments and were negative for catalase and oxidase ( 2,11 ), were further characterized for their
ability to produce acid from glucose and fructose and for gelatin and starch hydrolysis .

Test for pathoginicity

Rats harboring S.monififormis were allowed to share normal , healthy , non experimental
rabbits in their cages and were examined daily . Diagnosis was made by stide agglutination test (
12).

RESULTS AND DISCUSSION

Table ( | ) illustrates percentage recovery of various bacterial group in conjunctiva of
laboratory rats and mice . Bacterial groups have shown almost the same patterns of recovery ; 70
9% were Gram negative cocei comprising the generu : Staphylococe , Streptococei and Diplococei

The second major group ( 60 % ) was Swepiobacills moniliformis the only species of the
genus { 5,3 ) . The least recovery was for both Neisseriu and Pseudomonas (10 % cach ) .
However , yeasts were only recovered in mice (20 %) .

Although Smaniliformis is a nermal flora but their percentage recovery in our laboratory
rats and mice is rather higher than that recovered in Japan ( 14 ) and U.S.A. (12,15 ) suggestinga
potential source for human infection ( 10 ) . Informations concerning incidence , geographic and
racial data are not readily available , yet further research studies are required . When
S.man."hﬁ;r.-ni.s- isolates were further characterized for a number of tests { 5 ), variability amongst
isolates was deteeted : all isolates from both type laboratory animals were able to preduce acid but
not gas from glucose and fructose which agreed with the finding of Edward and Finch ( 16 )
contrary to the report of Cohen and Whittler ( 17) . 15 % and approximately 70 % of the isolates
from rats and mice respectively were able to hydrolyze gelatin and only 10 % of rats isolates and
non from tice isolates were able to hydrolyze starch which disagree with Slotnick ( 5 ) who

reported that S moniliformis is able to hydrolyze starch but not gelatin . These variabilities
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amongst isolates of the same batch of mice and rats are interesting and might indicate emergence
of various biotypes or the lack of stability of these characteristics ( 16 ) . However | further
characterization tests should be conducted to evaluate these results .

Test of pathogenicity

Healthy animal carriers of S.moniliformis do not play any apperent role in the transmission
of the discase among themselves ( 18). However , When these animal carriors were {ell in rabbit
cages , a Jeep red indurated lesions were abserved at thighs ( the bite site ) of 10 out of 14 rabbits
after 3 days from being left with animal carrier . Infected rabbits were unable to stand and
remained recombent although they continued to cat and drink sparingly . Serum of the bitten
rabbits was checked for the presence of S.moniliformis by slide agglutination test ( 12 ). All the
infected rabbits have demonstrated the Streptobacillus apglutinins in high titer . In addition ,
S.moniiformis was suceessfully isolated by routin blood culture { 1,19} . Few days later , regional
lymph nodes swell were observed which become tender and painful . A measle like rash were
eventually covered all the body and the ten rabbits died within 10 days .

A comparable result was reported by Savage er. al. ( 18 ) who inoculated 10 mice with 103
organisms intravenously , and cight died within 14 days .

Although rat — bite fever is not a reportable dissase but reporters from Canada (15 ) have
describcd~ninc cases of Streptobacifius Rat Bile Fever { SRBF) in technicians and physicians after
bites by laboratory rats . Furthermare . three cases have been traced 1o bites by laberatory rats ina
single institution within a six month period ( 10 ) making this disease an important consideration

in febrile iliness among laboratary workers .
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Table 1 : Incidince of bacterial groups recovered from the conjunctiva of laboratory rats and

mice

Bacterial Group Rats Mice

% recovery % recavery

| Gram positive coeci 70 70
( Staphilococeui , Streplococed

Diplococei )

Gram positive Diphtheroides

Streprobacilliey moniliformis

Neisseria -

Pseudomonase

Gram positive Bacilli

Yeasts

ACKNOWLEDGMENT

The author wishes to thank Mr . Abdul Hah , S. and Mr . Yassin , Y. for their technical

assistance .

A ideadt b 38N g 3 N A Streprobacillus moniliformis s gijalt s 5
sl 3 Jase
Jl),.u..Ml‘,)‘gnl...\;i‘,),.hi_gs.s\:njl‘,,hg
Aadbal)

Streptobacillus a2y y 3l jal ag e 5085 5 de 13y 5300 Laade (e Tl iand

Ul A8 a0 T haay el die 3 el Lae pan e e o ST Legd Gaphs 03 43 sl momiliformis

edoal Aoy e o el J50 Mina b jaime yted dg piaall S gt aia (o)) 383 Lae e gt odgd dlala )t jaill

o] Al CYAl D Al el iy g s Bl aga g e i3S Sl 4 e sl il gl (ga faae
Ll Y Lo Al eyl LAl




Bas.). Vet Res. Vol 5. No.1,.2006.

REFERENCES
1- McGill, R. C.; Martin, A. M. and Edmund , P. N. ( 1966 ) . Rate - bite , fever duc to Strepi,

moniliformis , British Medical Jornal , 1:213.

2. Wallenweber . M. ( 1995 ) . Streprobaciling moniliformis — a zoonotic pathogen . taxonomic
consideration , host species , dignosis — therapy and geographic distrbution . Lab — Anim .
29(1)1-15.

3- Mathiasen . T, and Rix , M. { 1993 } . Rat —bite , an infant bitten by a rat Ugeskr - Laeger, 155
(19),1475-1476 .

4- Van - der — Hulst , J. P. ; Keter , A. G. and Rajnhere , I. R. { 1995} . Rats , I’v been bitten :
European Journal of Pediatrics . 154 (7) 593 .

5. Slotnik . L J. ( 1981 ) . The genus Sweptobacilfus . P . 1404 - 1408 In . The
prokaryotes . Ed. Starr, M. P.; Stolp , H. ; Turper , H.G., Balows , A. and Schiegel , H. G.
Vol Il . Springer - Verlag . '

6- Fordam . J.N. : Mckay - Ferguson , €. ; Davies , A. and Blyth . T. ( 1992). Rat — bite fever
without the bite — Annals Rheumatic Disease 51{3).411-412.

7- Tambe . . W. : Mephedran . AM. 5 Mertz, J. AL and Stewart, P.( 1973 ) . Serept. Moniliformis
isolated from a case of Haverhill fever Biochemical characterization and inhibitory effect of
Sodium pelyancthol sulfonate . American Journal of clinical pathology . 60 :

854 — 860 .

%- Brown , J.M. and Nunemarker , J.C. { 1942 ) . Rat — bite fever ; Review of  American cases
with re — evaluation of its ctiology . Report of cases . Buil John Eopkin Hospital . 7
201 .

9- Bhatt ., K. M. and Mirza , N.B, ( 1992 } . Rat — bite fever , acase report of a Kenyan . East
African Medical Journal . 69 (9) . 542 - 543,

10- Bulger . R. ( 1974 ) . Streptobacilius moniliformis infection . In Harrison’s Principies of
Internal Medicine , 7" edition . Eds © Wintroibe , MM, ; Thorn , G.W. | Adams ,
R.D. : Braunwald , E. : Isselbacher , K.J. and Petersdorf , R.G. A Blakisti on
Publication . Toronto .

L1- Rogosa , M. ( 1974 ) . Strept. Moniliformis and Spiritfum minor . | In : Lennette , EH. :
Spaulding , E.H. and Truant, J.P. ( eds } . Manual of Clinical Microbiology . 2™ ed .
Washington . D.C. American Society for Microbiology .

12- Raffin . b.J. . and Ferrmark . M. { 1979 ) . Streptobacillary rat — bite fever , A pediatric
problem . Pediatrics . 64 (2 )1 213-217 .




Bus. ). Ver.Res.Vol.5 No.1 2006,

13- Bergey's Manual of Determinative Bacteriology , 9" edition , (1994 yeds . Holt, ].G. ; Krieg
RN Sneath, P.H.; Staley, J.T. and Williams , S.T. Williams Wilkins . A Wavely
company , U.S.A.

14- Buranakitjaroen | P. ; Niglanuwang , S. and Gherunpong , V. ( 1994 ) . Rat - bite fever caused

i by  Strept. Monil'ij{)r.mi.y - South East Asian Journal of Tropical Medical Public

Health . 25 (4 ): 778-781 .

15- Holden | F.A. | and Mackay , J.C. ( 1964 ) . Rat - bite fever , an occupational hazard .
Canadian Medical Association Journal . 91 ; 78 .

16- Edward , R. and Finch , R.G. ( 1986 } . Characterization and antibiotic susceptibilities of
Strept. Moniliformis | Journal of Medical Microbiology . 7" edition . C. v. Mosby .

17- Cohen . R.L. and Whittler , R.G. ( 1968 } . Biochemical test for characterization of L — phase
variant of bacteria . Applied Microbiology . 16 : 1655 — 1662 .

18- Savage . N.L. ; Joiner , G.N. and Florey , D.W. { (981 ) . Clinical microbiological and
histological manifestations of  Strepr. Moniliformis |, Induced arthritis in mice .
Infection and Immunity . 34 (2 ) : 605 — 609 .

19- Cole J1.S. . Stroll , R.W. and Bulger . R.J. { 1969 ) . Rat — bite fever . Annals of International
Medicine . 71 : 979 .

111




