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In tro d u c tio n
W inter D ysentery  (WD) is a highly contagious, 

acute en teric disease o f  ca ttle  characterized  by a 
b rief a ttack  o f severe d iarrhea and  som etim es 
dysen tery  (1). I t  occurs prim arily  in stab led  dairy 
cattle  in N ortheastern  and N orth  C entral U nited 
States an d  Canada, a lthough sim ilar diseases have 
been rep o rted  in A ustralia (4), Sweden (3), France
(2), Israel (8 ), an d  E ngland (10). As th e  nam e 
im plies, i t  occurs in late fall, w in ter, o r early 
spring. T he m ost severely affec ted  ca ttle  are the  
tw o  and  th ree  year old p regnan t and  m ilking 
heifers, w ith  o lder cows usually show ing less severe 
involvem ent. Severe in testina l hem orrhage occurs 
in 5-10% o f a ffec ted  ca ttle . M ortality  is uncom m on 
and m ost ca ttle  survive w ith o u t tre a tm e n t unless 
deh y d ra tio n  or hem orrhage occurs. A m ore 
detailed  descrip tion  o f  th e  clinical signs and 
epidem iology is p resen ted  in th e  com pan ion  paper 
( 7).

Etiology
The etio logy  o f  WD is u nknow n . Scientists in 

th e  early 1 9 3 0 ’s ind icated  th a t V ib r io  je ju n i  was 
th e  etiological agent (5), b u t m ore recen t studies 
have failed to  su b stan tia te  this (2 ,3 ,9 ,). Viruses 
have been iso lated  and  incrim inated  in WD-like 
disease in C anada (9), F rance (2), and  Israel (8 ).

The ap p a ren t transm issib ility  o f th e  disease by 
fom ites, co n tac t, o r fecal suspensions, th e  ex trem e 
contagiousness, th e  m ode o f spread th rough  a herd , 
and th e ir febrile response seen early  in th e  disease 
in som e ca ttle  (7 ,11 ) w ould ind icate  th a t it is 
infectious. C ertain ly  bovine p rac titioners, ca ttle  
dealers, an d  insem inators w ho have been incrim i­
n a ted  fo r spreading WD from  farm  to  farm  are easy 
to  convince o f  its contagiousness.

Over th e  years a n u m b er o f  m icrobiologists 
have a ttem p ted  to  de term ine  th e  etio logy o f WD. 
To say th e  least, it  has been a “ tough  n u t to  
crack .”

The sen io r au th o r has been involved in studies 
to  determ ine th e  etio logy o f WD since 1965. In th e  
M l o f 1972 , th e  investigation was expanded  to  
provide a m ultid iscip lined  approach  w ith  six 
prim ary investigators, including a clinician, an 
epidem iologist, a gastroenterologist-clinician, a 
physiologist, an im m unologist, and  a m icro ­
biologist. E ight add itional investigators co n trib u ted  
to  th e  program  in th e ir specialties. While funds are 
lim ited , it  is th e  s ta rt o f  a program  th a t hopefu lly  
in tim e will solve th e  m ystery  o f WD.

This rep o rt sum m arizes a ttem p ts  to  determ ine 
th e  etiologic agent o f  WD. A pprox im ate ly  tw en ty  
herd  ou tb reaks have been investigated, som e w ith 
only a cursory exam ination  and som e w ith a 
detailed  herd  investigation including tak ing  
tem pera tu res and  an exam ination  o f all ca ttle  th ree  
tim es a day fo r one week. Feces, serum , b lood ,and  
som etim es nasal swabs were taken  from  th ree  to  
six anim als in each herd  fo r bacterio logic, virologic, 
and  transm ission studies.

V ibrio
Since th e  rep o rts  in th e  early 1 9 3 0 ’s (5) V ib rio  

je ju n i  was considered to  be th e  etiologic agent of 
WD fo r several years. In recen t years, a ttem p ts  at 
iso lation o f  V. je ju n i  from  clinical cases have been 
consisten tly  negative. Several investigators (2 ,3 ,9) 
concluded  from  their stud ies th a t V. je ju n i  was n o t 
th e  cause o f  WD.

In ou r studies, w hen rigorous m icrobiologic 
techn iques were applied , vibrios could  n o t be 
isolated  from  fecal, gu t co n ten t, o r b lood  speci­
mens co llected  from  several WD ou tbreaks. I t  is 
o u r op in ion  th a t  V ib r io  je ju n i  was n o t involved in 
these ou tbreaks. This conclusion is analogous to  
recen t findings th a t V ib r io  c o li  once considered th e  
cause o f sw ine dysen tery  has a less significant 
causal ro le  than  th e  sp irochete  T re p o n e m a  
h y o d y s e n te r ia e .
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O th er Bacteria
R ou tine  cu ltu ring  o f feces and b lood  have 

failed to  isolate any significant bacteria. Feces have 
contained  a variety  o f organisms as w ould be 
excepted, b u t have been consisten tly  negative for 
S a lm o n ella  sp p . B lood cultures usually were nega­
tive b u t a B a c illu s  organism  was isolated from  
blood sam ples o f  one ou tb reak . The exact role of 
this organism  is u nknow n , b u t inoculation  o f one 
heifer w ith  th is isolate (Table 3) failed to  produce 
im m unity  to  subsequen t challenges. Studies are 
continu ing  to  evaluate th is organism  and anaerobic 
bacteria in WD.

Viruses
The clinical disease and  epidem iologic pa tte rn  

of WD are consisten t w ith an acute viral disease. 
Viruses were iso lated  from  WD-like diseases in 
Canada (9), Israel (8 ), and  France (2). The French 
isolate was show n to  be an enterovirus, b u t the 
o ther tw o  viruses were n o t characterized.

N um erous a ttem p ts  were m ade to  isolate 
viruses from  feces, nasal swabs, b lood , and tissues 
from  natu ra lly  occurring  WD outbreaks and experi­
m entally p rod u ced  cases using em bryonic bovine 
cell cu ltures o f  k idney , spleen, th y ro id  and  lung.

C ultures o f  b lood  and  nasal swabs were negative 
for cy topathogen ic  viruses. M ost fecal samples 
were negative, b u t iso lation  o f cy topathogenic 
viruses resem bling bovine enteroviruses (BEV) were 
made from  several fecal sam ples from  three WD 
outbreaks.

Serologic stud ies plus experim ental inoculation 
of ca ttle  ind icated  th a t these isolates probably  
were n o t involved in th e  etiology o f WD. Paired 
serum sam ples (co llected  a t illness or p rio r to  
inoculation an d  th ree  weeks later) from  natural 
and experim ental cases o f  WD did n o t have a rise in 
tite r against th e  F rench  enterovirus isolate “ 4 2 ” . 
This w ould ind icate  th a t isolate “ 4 2 ” is n o t 
involved in th e  etio logy o f  WD. The Canadian and 
Israeli viruses have n o t been com pared w ith WD in 
New Y ork S ta te.

D irect cell cu ltures o f  k idney, spleen, lung, 
thyro id , an d  in testin e  were prepared from  tissues 
of WD cases w hich were necropsied. These cultures 
were usually passaged th ree  tim es, b u t in tw o cases 
such cu ltures were passaged weekly fo r 50 weeks. 
Buffy co a t cu ltures were prepared from  EDTA 
preserved b lood  sam ples by cen trifugation  and 
separation o f leukocytes. Buffy coat cultures, 
co-seeded w ith  em bryon ic bovine spleen cells, were 
passaged a t least th ree  tim es a t weekly intervals.

A bovine syncytial virus (BSV) was isolated 
from  d irec t cell cu ltures o f lung and kidney o f a 
dow ner cow  th a t  was eu than ized  one week afte r

the  onset o f WD. This cow  also had  traum atic  
reticulitis. This virus was inocu lated  in to  tw o 
yearling heifers o f unknow n susceptib ility  to  WD 
or BSV, intranasally  in one case, and  i.v. and  orally 
in th e  o ther. No illness was observed fo r 14 days. 
A ttem pts were m ade to  characterize th e  isolate 
(12 ), b u t detailed  serologic tests were n o t possible 
due to  technical d ifficulties arising from  th e  virus.

A pproxim ately  25% of norm al ca ttle  are 
carriers o f BSV. BSV has n o t been show n to  
produce disease in ca ttle , and  there  is no  evidence 
a t presen t to  link th is isolate w ith WD. T herefore, 
th e  isolation o f BSV from  a WD in fec ted  cow  will 
have to  be regarded as co incidental unless fu rth e r 
p ro o f o f its involvem ent is ob tained .

D irect cell cultures o ften  developed c y to ­
plasmic vacuolization o f cells, especially in the  
cultures th a t were passaged m any tim es. This was 
n o t caused by BVD virus (w hich does produce 
vacuolization). When these cu ltures were
exam ined, one fe lt th a t  a virus should  be p resen t 
to  cause these changes. However, exam ination  of 
cultures by staining and  e lectron  m icroscopy failed 
to  reveal evidence o f a virus, and  a heifer
inoculated  w ith one o f these cultures failed to
develop resistance to  WD (Table 3). The cause o f 
this vacuolization is unknow n.

Previous studies (6 ) show ed th a t BVD and IBR 
were n o t involved in WD. Screening studies w ith 
bovine parvovirus 1 (HADEN virus) ind icate  th a t 
this virus probably  is n o t involved in WD because 
m ost acute serum s had  an tibody  and  there  was no  
evidence o f a rise in t ite r  follow ing WD.

M ycoplasm a
M ycoplasm a were isolated from  fecal sam ples 

from  several ou tb reaks o f WD, from  nasal swabs o f 
one heifer th a t also had  resp irato ry  disease, and 
from  several b lood  and  fecal sam ples a fte r passage 
in cell cultures.

Inocu lation  of tw o  heifers w ith  m ycoplasm a 
isolated from  a cell cu lture passaged b lood  sam ple 
failed to  p roduce any clinical disease. However, th e  
susceptibility  o f these heifers to  WD could  n o t be 
ascertained.

These d ata  canno t rule o u t m ycoplasm a, n o r can 
they  incrim inate them  as being involved in WD.

P ro tozoa
Trypanosom es were observed frequen tly  in 

buffy coa t cultures prepared from  b lood  sam ples 
o f WD infected  ca ttle . Som e d irec t cell cu ltures o f 
tissues also had trypanosom es. P re-inoculation 
buffy  coa t cultures from  experim ental heifers had  
trypanosom es as frequently  as d id  cu ltures from  
acutely in fected  cattle . A pproxim ately  40% of

41

©
 C

opyright A
m

erican A
ssociation of B

ovine Practitioners; open access distribution.



norm al ca ttle  in New Y ork are carriers o f 
trypanosom es (12). I t  w ould  appear th a t  t ry ­
panosom es are n o t  involved in th e  etio logy o f WD.

E xam ination  o f  feces failed to  show  coccidia o r 
o th e r sign ifican t in testina l parasites.

Transmission Studies
T hirty -tw o  yearling o r tw o-year-old heifers and  

one ad u lt cow  have been involved in transm ission 
studies. L acking an agent o r serologic test, it  is 
im possible to  determ in e  suscep tib ility  to  WD prio r 
to  challenge. T o d a te  i t  has n o t  been possible to  
re ta in  in fec tiv ity  o f  fecal sam ples by  freezing, th u s 
a co n stan t source o f  in fec tious challenge m aterial 
has n o t  been available. Negative transm ission 
results using fresh m ateria l from  WD cases can n o t 
be in te rp re ted  as an absence o f an agent in the  
inocu lated  m ateria l because th e  experim ental 
anim al m ay have been im m une p rio r to  challenge.

Transm ission o f  typ ical clinical WD has been 
successful in five cases (Table 1). F o u r o f these 
were inocu la ted  orally  o r oral-intranasal w ith a 
fresh, u n frozen  fecal suspension from  WD cases. 
The fifth  case was a heife r th a t  was in tro d u ced  in to  
a herd  on  th e  first day  o f th e  o u tb reak . Infectiv ity  
was m ain ta ined  th ro u g h  th ree  serial passages.

F o u r o th e r heifers (Table 2) (all purchased  from  
th e  sam e herd  as B-12 in Table 1) developed so ft 
feces consisten t w ith m ild  clinical WD. T he 
incubation  period  was fo u r days in one case and  
five days in th e  o th er th ree  cases.

In  these nine transm issions, th e  incubation  
period  varied betw een  th ree  and  five days, w ith a 
m ean o f 4 .5  days.

An add itional fo u r heifers (Table 3) show ed 
m ild signs which m ay have been WD. T hree o f 
these heifers developed signs seven to  eleven days 
a fte r inocu la tion  w ith feces th a t had  been p re­
served by  freezing a t  -60°C  w ith  10% 
d im ethy lsu lfox ide . A n o th er (B-29) developed 
typ ical WD w hen challenged 12 days la ter in d ica t­
ing a failure o f im m unity  to  develop to  th e  earlier 
exposure, and  ind icating  th a t clinical signs seen 
afte r th e  in itial inocu lation  p robab ly  were n o t due 
to  WD.

O ther transm ission studies have been a ttem p ted  
in suckling m ice, rabb its, and  guinea pigs. B lood 
inocu lated  in traperitoneally  on one to  tw o-day-old 
suckling m ice resu lted  in m o rta lity  in som e cases, 
w ith a decreased m o rta lity  on subsequen t serial 
passage. M ortality  did n o t occur a fte r the  second

Table 1
Transmission Studies of Bovine Winter Dysentery. Positive Transmission*

Heifer Inoculum DPI*
No. Sample Source Treatment Dose & Route Signs Signs

B-12 Feces Pollock herd Fresh susp.** 50 ml oral 5 Profuse watery diarrhea
B-31 — Eddy herd Contact Herd contact 5 Diarrhea
B-30 Feces Eddy herd Fresh susp.** 45 ml oral/5 ml I.N. 3 Profuse watery diarrhea

with blood
B-32 Colon B-30 Fresh susp.** 45 ml oral/5 ml I.N. 5 Diarrhea
B-29b Feces B-32 Fresh susp. 100 ml oral/10 ml I.N. 4 Diarrhea with blood
I.N. = intranasal.
DPI = days postinoculation.
* = based on clinical signs typical of WD.
** = clarified by centrifugation, 2000 rpm for 20 minutes.

Table 2
Transmission Studies of Bovine Winter Dysentery. Probable Transmission.*

Heifer Inoculum DPI
No. Sample Source Treatment Dose & Route Signs Signs

B-13 Blood PoUock herd Fresh heparin- 15 ml I.V. 5 Soft feces
pool ized

B-14 Cecum & B-12 4°C 3 days, cen- 50 ml oral 5 Soft feces
ileum trifuged

B-15 CeU B-12 None 60 ml I.V./100 ml 4 Soft feces
culture** oral

B-16 CeU B-12 None 20 ml I.V./20 ml 5 Soft feces
culture*** oral

*Based on clinical signs consistent with mild WD.
**Direct cell culture of jejunun, ileum, and spiral colon, first and second transfer, with cells. 
***Direct cell culture of ileum, third passage, with cells.
DPI = days postinoculation.
I.V. = intravenous.
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Table 3
Transmission Studies of Bovine Winter Dysentery. Possible Transmission.

Heifer Inoculum DPI
No. Sample Source Treatment Dose & Route Signs Signs

B-6 Feces Smith herd -60°C; 10,000*; 25 ml I.V./25 ml 7 Diarrhea (clay colored),
10% DMSO+PSM oral anorexia

B-8 Feces B-6 -60°C; 10,000*; 10% 15 ml I.V./13 ml 10 Soft feces
DMSO+PSM oral

B-19 Feces Pollock herd -60°C; 2,500*; 10% 4 ml oral/1 ml 11 Soft feces
DMSO l.N.

B-29a BEV-8 Mix herd Fecal isolate BSp 5 ml I.V./5 ml oral 
l.N.

Cell culture Kenney herd BEL-4T** 25 ml I.V./25 ml 3 Slight diarrhea, blood
oral-I.N. flecks

Bacillus sp. Mix herd Blood isolate 10 ml l.V./15 ml 
oral-I.N.

♦Centrifugation rpm for 20 minutes at 4°C.
♦♦Bovine embryonic lung, fourth passage, inoculated with feces. 
DPI = Days postinoculation. 
l.V. = Intravenous. 
l.N. = Intranasal.
PS\1 = Penicillin, dihydrostreptomycin, and nystatin.
BEV = Bovine enterovirus.
DMSO = Dimethylsulfoxide.

passage. A dditional research is needed to  clarify 
the susceptib ility  o f suckling m ice to  WD. No 
changes were p roduced  in th e  lim ited num ber o f 
rabbits o r guinea pigs inoculated .

Transm ission studies in em bryonated  eggs w ith 
blood from  ca ttle  w ith WD were a ttem p ted  
according to  p ro to co l o f K om orov, e t al. (8 ). 
A lthough em bryonic deaths resulted  in some cases, 
results were equivocal and no specific agent was 
identified. Again, fu r th e r research is indicated.

Summary and Conclusions
The etiology o f WD still rem ains in question. 

However, experim ental transm ission o f cattle 
including th ree serial passages w ith fresh fecal 
suspensions supports  an in fec tious etiology. V ibrio  
je ju n i is n o t  the  cause of WD as previously 
believed. IBR, BVD, parvovirus, enteroviruses, and 
o ther cy topathogen ic  bovine viruses do n o t seem 
to be involved. While th e  epidem iology and clinical 
picture are consisten t w ith an acute viral in fection, 
the possibility  o f a non-viral etiology m ust be 
considered. F u rth e r research m ust be done using 
o th er approaches to  determ ine th e  etiology o f WD.

Acknowledgements
The authors would like to express their sincere thanks to the 

many private practitioners, farmers, and the faculty, graduate 
students, and staff at the New York State Veterinary College that 
have so generously helped with these studies. This research was 
supported in part by a grant from the New York State Agricultural 
Experiment Station, Cornell University, Hatch Act Project 433501, 
and by a grant from Eli Lilly Company, Greenfield, Indiana.

References
1. Blood, D. C. and J. A. Henderson. Veterinary Medicine. 

William and Wilkins Company, Baltimore, 3rd ed., 1968. -  2.

Charton, A., P. Faye, J. Lecoanet, H. Desbrosse and A. Le Layec. 
“Etude Clinque Et Experimentale D’une Enterite Hemorragique 
Hivenale Des Bovins, Associee a La Presence, Dans Le Tube Digestif, 
D’un Ultra-virus Pathogene. Rec. Med. Vet., 139: 897-908, 1963. -  
3. Hedstrom, H. and A. Isaksson. “Epizootic Enteritis in Cattle in 
Sweden.” Cornell Vet., 41: 251-253, 1951. -  4. Hutchins, D. R., R. 
H. J. Hyne, M. J. Studdert, I. R. Littlejohn and K. G. Johnston. 
“Epizootic Diarrhoea of Cattle.” Aust. Vet. J., 34: 300, 1958. -  5. 
Jones. F. W. and R. B. Little. “The Etiology of Infectious Diarrhea 
(Winter Scours) in Cattle.” J. Exp. Med., 53: 835-843, 1931. — 6. 
Kahrs, R. G. “A Serological Comparison of Winter Dysentery with 
Bovine Virus Diarrhea and Infectious Bovine Rhinotracheitis. 
Incidence of Winter Dysentery in Vaccinated Animals.” Cornell 
Vet., 55: 505-511, 1965. -  7. Kahrs, R. F., F. W. Scott, R. B. 
Hillman, B. C. Tennant, S. G. Campbell and C. E. Stevens. 
Epidemiologic Observations on Bovine Winter Dysentery. Bovine 
Pract., 8: 00-00, 1973. -  8. Komarov, A., L. Goldsmit, E. Kalmar, 
J. H. Adler and M. Egyed. “Isolation of a Viral Agent from Winter 
Dysentery of Cattle.” Refuah. Vet., 16: 149-152, 1959. — 9. 
Macpherson. L. W. “Bovine Virus Enteritis (Winter Dysentery).” 
Can. J. Comp. Med., 21: 184-192. 1957. -  10. RoUinson, D. H. L. 
“Infectious Diarrhoea of Dairy Cows.” Vet. Rec., 60: 191-192, 
1948. -  11. Roberts, S. J. “Winter Dysentery in Dairy Cattle.” 
Cornell Vet., 47: 372-388, 1957. -  12. Schlafer, D. H. and F. W. 
Scott. Unpublished data. -  13. Scott, F. W., J. N. Shively, J. Gaskin 
and J. and J. H. Gillespie. “Bovine Syncytial Virus Isolations.” 
Arch. ges. Virusforsch., (in press, 1973).

SHARE IT . . .
If you've discovered a timesaver, a better tech­

nique, an easier or more effective method, why not 
share it with your fellow practitioners . .  . send YOUR  
"Practice Tip" to the editor for publication next 
year. Space is provided on insert for this purpose.
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