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In 19 9 3, an outbreak  of h um an h antavirus pulm onary
syndrom e  (H PS) occurred in th e  south w e ste rn United  States
causing seve re pulm onary disfunction  and  d e ath  am ong
m ost of th ose infected. Sh ortly afte r th e  outbreak , th e
causative  agent w as identifi ed  as th e  Sin Nom bre  virus
(SNV), a vjrus  of th e  genus H antavirus. Seve ral h antaviruses
h ave since be en identified in North  A m e rica and rodents
h ave been identifi ed  as th e  h osts of th e s e  h antaviruses. Each
h antavirus h as  been associate d  w ith  a single prim ary h ost
species in w h ich  it cause s  a ch ronic, pe rsistent infection
involving th e  s h edd ing of virus in saliva, fece s , and urine
(Le D uc, 19 87). Infection to h um ans is th ough t to b e  from
inh alation of ae rosoli z ed  virus (breath ing of sm all particles
such  as dust from  fece s , blood , or urine ) (Tsai, 19 87).
H ow eve r, rodent bite s  or d irect contact w ith  brok en sk in or
m ucus m em brane s  also are potential source s  of infection
(Nuz um  et al., 19 88).

Th e  d e e r m ouse (Pe rom yscus m aniculatus)  w as found  to b e
th e prim ary re s e rvoir of SNV, h ow eve r, oth e r sm all m am -
m als h ave be en  found  to carry antibodi e s  for th is and  oth e r
potentially deadly h antaviruses (Ch ilds  et al., 19 9 4). It is not
k now n w h eth e r h um an infection can occur from  non-pri-
m ary h ost species  w h ich  carry antibodi e s  for th e  virus
(Cente rs for D i s eas e  Control and  Prevention, pe rs. com m .).
Th e  Black w ate r Cre e k  Canal virus (h osted by th e  cotton rat
Sigm odon  h ispidus),  Bayou virus (h osted  by  th e  rice  rat
O ryzom ys  palustris),  and  SNV h ave  all been associate d  w ith
h um an H PS, h ow eve r, SNV h as caused th e  m ost h um an
m ortality (Ch ilds  et al., 19 9 5). Th e  Prospect H ill virus (h ost-
ed  by th e pine vole  Microt~ pmnsylvan icus)  and  th e  El Moro
Canyon virus (h osted  by  th e  w e s te rn h arve s t m ous e
Re ith rodontom ys  m e galotis)  h ave not been associate d  w ith  any
reporte d  case s  of H PS, h ow eve r, little i s  k now n about th e
potential risk s  of th e s e  and  oth e r yet undiscovere d  h an-
taviruses (Ch ilds  et al., 19 9 5).

Case s  of SNV-induced  H PS h ave be en  reporte d  from
surrounding states including Texas, Louisiana, O k lah om a,
and  Kansas but none  h as  b e en  docum ented in  Ark ansas,
and  th e  risk  of infection is unk now n (Cente rs for D i s eas e
Control and  Prevention, 19 9 7). R e s earch  conducted by th e
USD A  Fore st Se rvice  South e rn R e s earch  Station, in con-
junction w ith  state  and private  coope rators, involves  exten-
sive  sm all m am m al trapping and  h and ling in A rk ansas.

Because tw o of th e  first 102 recogniz e d  case s  of SNV-
induced  H PS in th e Unite d  States  occurred in field b iolo-
gists w ith  a h istory of contact w ith  rodents (Mills et al.,
19 9 5), w e  sough t to d ete rm ine th e incidence  of h antavirus
antibodies  in Ark ansas sm all m am m als to asce rtain potential
risk s  for h um an h antavirus infection.

Sm all m am m als w e re  captured in k ill traps at 19  loca-
tions in Garland  and  Saline counties  w ith in th e  O uach ita
Mountains of w e st-central A rk ansas in 19 9 4 and  19 9 5.
Th e s e  m am m als w e re  collected  prim arily in fore ste d  ripari-
an areas on W eyerh aeuser Com pany lands. A  total of 520
sm all m am m als w as sent to th e  Cente rs for D i s eas e  Control
and  Prevention (CD C) in A tlanta, Georgia for te sting. Each
m am m al w as te ste d  for th e pres ence  of h antavirus antibod-
ies using laboratory m eth ods  d e scribed in detail by Mills et
al. (19 9 7). A s s ays used by th e  CD C w ould  d e tect, but not
d i stinguish  am ong, infe ctions caus ed  by  oth e r North
A m e rican h antaviruses. Results w e re  forw ard e d  to us from
th e  A rk ansas D e partm ent of H e alth .

O f th e  520 sm all m am m als subm itte d  for analysis, 4
w e re  re active  for h antavirus antibodi e s  (Table  l), indicating
th ey e ith e r carri ed  or h ad  b e en  expos ed  to SNV or one  of
th e  oth e r North  A m e rican h antaviruses. A lth ough  th e  d e e r
m ouse i s  th ough t to b e  th e prim ary h ost of SNV, our sam -
ple includ e d  only tw o of th is species. Neverth eless , one of
th e  tw o d e e r m ice  w e subm itted  w as positive. SNV infection
rates  in  de er m ice  h ave  range d  from  11% to 30% of individ-
uals in th e  A m e rican South w e st (Mills et al., 19 9 7). Tw o
case s  of H PS th at h ave  occurre d  outs ide  th e  range  of th e
d e e r m ouse  h ave be en  link e d  to th e  w h itefooted  m ouse
(Pe rom yxus  h copus),  indicating th e  w h ite -footed  m ouse  m ay
be  a potential vector for SNV or anoth e r d ead ly h antavirus
(Mills  e t al., 19 9 7). In our sam ple , th e  cotton m ous e
(Perom ysncs  gossypinur)  and  th e  w h ite -foote d  m ous e  w e re
lum ped into a single  group (Pe rom yscus spp.) b ecause of dif-
ficulties in distinguish ing th e  tw o species. H ow eve r, no
Perom yscus oth e r th an m an iculutus  w e re positive in our sam -
ple. O ne non-rodent species, th e  s h ort-tailed  s h re w  (Bh ina
caroh nsis)  w as found  to be positive.

For all species  com bined, th e infection rate  w as 0.8%.
Th is is probably a low  e stim ate  of h antavirus infection rate s
am ong O uach ita sm all m am m als because of th e  low  num -
b ers of d e e r m ice included in  our sam ple. Neverth eless , it
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d oes pres ent th e  first evidence  th at SNV or anoth e r closely-
related  h antavirus is present am ong sm all m am m als in
A rk ansas and presents th e  first data indicating th e presence
of h antavirus antibodies in th e  golden m ouse  (O ch otom ys
nut& ). A lth ough  laboratory te sts did not disce rn SNV from
oth e r h antaviruses, th re e  of th e  five  h antaviruses th at occur
in North  A m e rica are  k now n to cause H PS and oth e r h an-
taviruses m ay e xist th at h ave not yet been identifi ed. Furth e r
te sting ne ed s  to b e  done  to d ete rm ine exact h antavirus
infection levels as w ell as te sts to d ete rm ine w h ich  h an-
taviruses are pres ent and  w h at species, if any, m ay be pri-
m ary vectors for th e s e  viruses in A rk ansas.

Table  1. Num bers of sm all m am m als te ste d  for h antavirus
antibodie s , num bers positive , and percent positive , collected
in th e  O uach ita Mountains of A rk ansas, 19 9 4-19 9 5.

Num b e r Num b e r Pe rcent
Speci e s te sted positive positive

Blarina  casolinens is 134 1 0.7
Glaucom ys  volans 10 0 0.0
M icrotus  pinetorum 11 0 0.0
Neotom a jlk !ana 6 0 0.0
Och rotom ys nuttalk 285 2 0.7
O ~ zom ys  palustris 1 0 0.0
Perom yscus  attw ate ri 5 0 0.0
Ptrom yscus  m an iculatus 2 1 50.0
Pcrom yscus  spP. 43 0 0.0
Reithrodontomys  filve s ce ns  2 0 0 0.0
SylvilapJoridanus 1 0 0.0
lh m ias  striatus 3 0 0.0

All species 520 4 0.8

Conce rn for h antavirus am ong m am m alogists in
A rk ansas range s  from  no conce rn to extrem e  caution in
d ealing w ith  sm all m am m als (pe rs. com m s). Since  19 9 4, th e
USD A  Fore st Se rvice  South e rn R e s earch  Station, W eyer-
h aeu s e r Com pany, and  th e  Unive rs ity of A rk ansas at
Monticello’s Sch ool of Fore st R e source s  h ave been using th e
CD C’s  pre cautionary inte rim  guid e lines (Cente rs  for
Di s eas e  Control and  Prevention, 19 9 3) to re duce  risk  of
possible  h antavirus exposure. Th e s e  guid elines includ e
w earing respirators and surgical gloves  w h en h andling sm all
m am m als and  ste rilizing e q uipm ent th at h as com e in con-
tact w ith  sm all m am m als. A lth ough  th e re  h ave been no doc-
um ented  case s  of H PS in A rk ansas and biologists h ave be en
h andling sm all m am m als in A rk ansas for years, our findings
indicate  th at h antaviruses are present in at least Garland  and
Saline counties. Given th e  h igh  m ortality rate  associate d

w ith  H PS, oth e r biologists m ay w ant to review  safety pro-
ce dure s  (Mills et al., 19 9 5).
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