
... . .... 

STUDIES ON RESPIRATORY AND ENTEROPATHOGENIC 

VIRUS IN CATTLE 

TH£srs 

SubmItted to 

The Tumil Nadu Agricultural Universil.v, CoimbaforP' 

ill partial fulfilment of the requiremt:nls 

for the {fegrle of 

DOCTOR Of rHILO~Of liY (Y5TIJIUNnltY MICl\.UnIOlOfll 

by 

S . P. ANBUMANI .. M.V.SCr 

Department of Microbiology and Biochemistry 

MA)")RAS VETERINARY COLLEGE 

MADRAS-600 007 

1980 



To. 

MV AUNT Dr. (Mrs. ) NARAINI, M.B .B.S. , M P.H. {U S A.) 

With Reverence and Affection . 



( • 
7. 

I 

•• 

I 

L . r. , ~ ) -...--}? ').. 'H 1 ~ ~ 
• • •••• ••• • •••••• 

a:< .~;.~~~:::-. 
•••••••••••• 



T a th r ee 1 tar 

MOori. hi. 1nd bt 8 and 

D 

111 0OT, .v ••• Ph.D •• A. 
a. ob Offioer (lrol0 ) • 

privl1. 
t1tud. 

ot ovl , Madr V t rin 

to • on 
Rloh 

8 !rator1 
rT 

keen lnte t, 00 nt nooura nt, .ttlo1en ., 
r1tl nt and stl0 tlr 1 • l.p 

t O~ h p ri04 f tnea tl • 

n thor h1a op n 1 • 0 r oft 
• 4 P ns ot t1t d t 

Pr tea or rut a. ,D par at Mioro '010 an try 
pro 1d 4 11 tn too1111:18 d.a 1:1 and 1l 1 

c Yin 0 the t dy and for th ., ry 'Yal ble con ruoti 
cri nt d 8ll atioD otf red 1 arrylng 0 t 
1m laD. 

Th 180 xpr 88 hi 1 8 

r. M •• J , Professor of Mlcrob1010 
0 tr ott" all stions nd inc. ant 000 

1 tere h i the pro a ot thi t y. 

'r 11 nor i 

t ko to Dr. . D. P 
nu y-.. ....... 

biolo 
oope tioD xten 

h 
e 0 

tor t 
• D.J r 

il-oui nd tir 1 8 

Pro:! 
help 

a alulne 8 to 
tor hl. 
tion an ka. 

r de 4 thrall o~t t enti period at tb! study. 



tile a"thor wishes to aten4 hla heartf.lt thanle. u 
Dr. E .... M_th", Dr. A.Kot •• wann, Dr. A.Al_rt, 

i1 

DJ:t. T. R •• 8W&IDT, Dr. Venka'ba"b Rao, A sta'ad Prot. sow 
of JUonblolo&Y" and to the '.obllioiaD8 and 0'''1' • ." of 
_lL •• .....-ld,01.ol7 Department for 'h.11' 1 ... _. help ad 

o .. Z'a'loll. 

!u ."thor 4eslre8 to expftss h1a b..antelt tbaDka to 
• :I.E"Maar Raja • .usooia" Prot.saor ot Paras! tolol1 

alii .. yl.ory ool1llll1 "e. _ber, tor hi. oonstant inap1nti.oll 
• lulng tbe .'ud,. 

!he autbor 1. hignl.,y tbanktul to r. R. Srill1yaaan. 

Aa.Nia"- ~X'Of •• 80r of Laboratory Animal Medioine and tUB 

... i ..... " prote.aor, Dr. A. Shanlllllam tor tb.elr l.Ulendinl help 
aDd .... r0ll1 "1' in 8qpp111D.i laboratory aDiaal.8 tor oaft71D8 
o~" e appropriate .'\ldle •• 

,... 8J.ltt;u.· is alao t banktal to Dr. P . S l.&"ama III am. 
a.late proteeaor and h18 ••• ub.n' Pnt ... or Dr. JOIUl 

.lAid. • Se.1l Bank, Madraa V.t.rinary Oolle tor their 

ooatla"ed help aD4 t1"11 ."ppll ot neoe •• ar,r 11q~4 nit.. Il 

"'I" Ollt the peri of t bi. .,..,. 

, • .",tn_ expre.... hi. he anfe 1 " and 8inoere tballtca 
b. lCriahna Sinp, Dlreotor and hia .,att, C.ntral Oattl. 
e41ng Parm, Alarladl f Dz'. Erat'UJDLl. " , SllperiDien4.n" aa4 

h18 atatt. Di.U1.ot Li .... took :Para. P lldukot 1, Dr. a..u3-, 
s 1"11l"en4ent an h1a statt, Distriot Lift.toot ]Pal'll, 

Oft'k __ • Dzo. Ria. Aha 4, Dr. SllanmllC :Yel, Dr. Ra~...r, 

])zo. Tan4a:ra3an and the other staft ot (Jo.erruaen' Daiq '.n, 
Madba~a:raIJJ Dr. Bho~an aDd hi. aWt ot Distriot Lift.took 
Jar .. Oot1" Dzo. Reg1nold Jolul, Di ease Intell! no. Unit, 

Ooi.ba'-e I Dr. Narayanan. ~ terUBr7 SlU'geon, Sa.r1car-
amaklllam, 001. tore and to Dr. O •• Gopalaltr1shnan, 



I 

Protes r of Ani 1 Hu . ndry, A i u1tura1 001.1. , 
Co1mba or. tor tb lr Tala b1 ooop ration and ne , ra 
1n tll colleotion ot ampl.s tro oal ea. 

Th all th . a1 0 wish 0 ra s his heart! 1 t th 

o Dr. h6n u und ,rote or ot Hyg1 , adr 
Vi t. 1 C oU g t r ih sllppl'y of 0 d In the 
ar1 d ot tud7. 

111 

h k ot tn author ar due to Dr. E. R. B. S ruDU u.ndaram, 
s . or Pr t or of Bloch try, Un! ver 1 ty ot dr at 
A. C. C 11 t IJ? chno1ogy 0 • Ad1_. tor prov1d1n. 
nec 17 u1tr antrtt :too 111 t1 in proc ing th d 

p1 tor 1 ctron mor cople tudy. 

T t p1 • on c hi dQ t lin ot 
tl d to ' • .lac b J 1m, R • L 

ado t 01 T. Ra arc 01'flc r. Enterov l' 
La 01'.1, b.rl t1 .410 0 U ge 0 pit· 1, 110re. rt 

ot eli riot f r the neroll T nd expert! e ld.l1 

.~ nd t • dWl r ae ot 
Ro aYirua in c 18. 

e lao • t , 
. P . S n, Teolm1 , 

It pltal, Vel1.ore l' t1\ 1 
tor tn .1 ot1'on 0 0 1 

hi inc. • • 
n, Dr. ., ll, a 1st t Prot 

nt , rae Vet r1 T 0011 tor . h 1r tra 
111 during tll! leotr mioro oople u 18 • 



I 

• 

Lab 

p 

0011. 

Mad 
tl.ld.1. 

1., 

e ath nine rely kn led h h Ip ot 
001 t. Prof s or ot Geneti • • no b. 

to 117. 

1 oere]J' D1 

oala te Prote eor ot loroblo1o , V.ter1 1 
f Dr. O, T. peRl, Mini try ot 

, O.n~r it te 1 
u.rr y f 

h 

r tor t 1 

, 
t 111~le pravi ed. 

11thor 0 thank: the Direc ar of A-

t r the V \l b1 m1 sion ooord 0 t 

1 111' ih author.l h to xpre bi8 .i 

1 
818 . 

nd 

h tt 1 t to t vernm nt ot 1 du t 
til 1. 

pt1 lng 

a ttl 11' cost to k. up thi onero 



co E S 

Cha t r Tltle 

I Pl of t Y 

II riet R Vi of Lit r ture 

1. onat 1 a It 1 r 
1) History d Dl S,YIldro 

i1) Incide-no 

111) A and Dre d 

1,,-) S on 

•• 

• • 

• • 
• • 
• • 
• • 
• • 

1 

4 

5 
5 
7 
9 

10 

• ) Ohar terl tlc of Aet101ogic 1 A nt.. 10 

.1. Rotavlrus 
a) 'Phy oo-c e 10 1 teatur s. 

) Biological nd rologLoal f tar 
0) 1 ctron ieroso 10 

Vira e 
monett-stioD of 

d) l~aresoent 11cro opic Dewonstratlon 
ot Virus • 

• ) I odif! 101'1 DemoDBtratlon of 1 
t) 0 11 Ollltur De 0 tration ot Virus 
g) monstratlon of Vir by xp rl n 1 

R 'Produotion . 
B. Ooron true. 

) P tco-chemical t ture. 
b) Blo10gi 1 d .:)erologlcal f :tur • 
0) 1 ctron }i oro300pto D nstr tion of 

Vlru 
~ent ero oopie Demon ~ tlon 

• • 
• • 
• • 

• • 

• • 

e8. 
• • 

• • 

• • 
• • 

• • 

•• 

• • 
4) 

) nA11:J1Ut1.u.aorption-elut10 -H emag 1.1"1 tiOD 
1r1 - D mona ration o:l Virt.W. •• 

O. Qth r Virus • • • 

, 

10 

10 

12 

13 

15 
17 
17 

18 

20 
20 

20 

22 

2' 
24 



Oh t r 

II 

III 

Oont nt (0011 ) 

1tl 

2. e a It Syndro • 
1) Hlstory and 1 •• 

11) Inold nee 
111) A and Breed 

1'Y) ~ 011 

T) Oh aot r1 tl ot 
,. 0 II ort 11 tl. 

1) Hi ory and D 88 

11) 1n014 no 

111) Ai!. and d 

tv) S 0 

B. paraln - , 

Syndro 

tlo1o 10 1 

notrache1tl 

O. vi Vira 1 Dlarrh Vi 

D. Bov1 ·nterovlr 

• • 

• II 

•• 
•• 
•• 
D 

•• 
• • • 

• • 
• • 

•• 
nt 

• • 

• • 
• • 

· . 
0011 ot10n of mpl nd proo lng in f1s • 
Oultur Vir I 01 tioD 

1. Int~odllOtl on 
2. M terl ~ nd tn 

i) oll.etlon of 1. 
11 hod of 0011 etlon 

A. Rectal ab 

• hro:t w b. 

iU) Pr1 '1 C f dn 1" Cell 

• 14ft Y Di action 
B. 0811 Dl reloD 
O. tan rd1 tloll of Oell S 
D. s. din of olin ~lture t 

and bottle. 

• Ohan of t"owth 841 • 

• 0 ng to 1n no.. d1 Wo. 

• • 

• • 

• • 
•• 
• • 
• • 
· . 

10DS. 

•• 
• • 

n ion. 

• • 
• • 
• • 

25 
25 
21 
2 

2 

'0 
" '2 
S, 

" " '4 

" '5 

" 
'7 

'7 , 
'8 
'8 , 
'9 
40 
40 
40 

41 

42 
42 
42 



ha ter 

III 

( 

4. 

Oont nte ( ontd) 

!1t. 

d vir 

I.. c1 novir Type 
• nte ro.,lru 

O. ot 11' yp OF 

1) Jar is trlbu ion of V11' 1 

11) S 1 trlbut10n 
ili) trlbutio 

•• 

•• 
• • · .. 
• • 

nt 
- .. 

• • 
tv peel •• and ympto Dl tri butto •• 

• • 
IT On oteri at10n ot Ti 

1. I t oduction •• 
2. ri nd M tllo • • 

1 ) Prep ration of "toolt lr • • 
11) it tiOD ot th s t I • • 

Bio h 10 
• • 

• 
• 

0) Oationio bill tio •• 
d) Cytologl. 1 and CY'toob. 10 1 tuM 
1) I' ar :tion nd inoolll tio 0 

00 r 11 on1tur • • 
11) H toxyllri nd o! ln talnln •• 

111) t ning. • • 
1 v) ridine Or ta1nin • • • 
v) 1 • • 

.,1) !lucre oent Antibody stu i •• 

vii) Stlldy of It "lutln tion otlvlt,. 
(HA) ot th vlru laol t s •• 

p 

4' 
43 
4 
44 

56 
63 
70 
77 
o 
1 

91 

81 

1 
2 

2 

92 

3 

4 
5 

85 
96 
96 

6 
7 
7 

9 



c pt 

I 

v. 

00 ent (00 td) 

itl 

viii) tiOD t di • 

• 1P nti r • 

• 
1x) 

• Re ul 
1.) 

Gr up 

• 1801 t No. A11 
• Is 1 t o. 126 

111) ute O'Ytr 

I 01 t 

SumlDJ8rY 

() 0 

o • .1142 

• 

nd Proo ssin fo 
1 

1. Introdl1Otion 

2. M t r1 and tho 

1) 011 etlon d Proc i n .. 

11) 0 tl. 
) oal tl 
) 0u.1 tur t1 n 

11*) n 1 r 

iv) P oo.du 

,. R.sui nd Dl 0 10n. 

1) mo tl'a ion ot t aeo 0 an ,. om 
11) 14 nt1t1 t1 ot' ot ir 01 

1n 0 
4. Q ry 

•• 
• • 

•• 
, . 
... 
• • 
•• 
• • 
• • 
• • 

• • 

•• 

• • 
•• 
• • 
•• 
.. .. 
.. . 
· .. 
• • 

.. . 
•• 
· .. 

p 

9 

1 

9-r 
106 
106 
116 
127 
127 

1'4 

135 

1'5 

135 

1'5 

l' 
136 

'36 
1:~ 

136 

l' 
" 
145 
146 



oont nt (0 ntd) 

Oh tar !1tl 

VI Col1 etton of nd proo 10 to 
1 ctron Miar tudy • • 141 

1. • 147 
2. Mt • • 14'7 

8 ing .... 147 
f ME nat! n 1. ,. Re It d Dl 011 ion • • 149 

Group I Vi • • 150 
Gro I Vir •• 155 

oap III ViN e • • 155 

• • 165 

VII 00 Plctltt ot th studT o~ R piratory 
tb 010 Viru 1n Cattle. •• 1 6 

VIII S 7 •• 174 

ibl10gr • • 177 



'labl 110-. 

LIST 0'1 , 

Title 

s 

1. Partioulars of aampl col1 C 8d d 
rooes 84 in 111 IIU . ct1lt\lft 

2. armwiae Distribution ot vi 1 nt 

,. Statistio 1 Analysis ot Far e Di tribut10n 
of 'd. nta 

'" '7 

56 

4. Statistioal A 1181 of Parm ls. Enterovir 
incid nee 60 

5. tat! tic 1 AD l.Y 1 ot la. 
of dGnovlrua 61 

6. stat! tic 1 A ly is of arm.! i ncideno. 
of Ro v1ru.a 62 

7. • o!M1s. D1 ul \)\1t1 ot 1 nt • 64 

• t t1 tlcal. nailS! of S onal inoldence 
of viral 0 

9. tat1 tic A;].l 18 of onal inold no 
ot E t ro.lrWl 

10. st ~1 tic A y i ot • 0 -1 1· 14 no 
of 44 novins. 

61 

11. Bt t1 tic 1 A lyai ot Se ooal inc1d nee 
of Rotavir 69 

12. • D1 t1'1 I!t10n of vir 1 n 

1,_ tatlstloal nal i ot inoldeno 
ot vir 1 en 

14. stat1a tioal An 11s1 of inoid no 
ot nt rovlru 

15. St ti tical lye! of 
ot AdenoY1rus 

wi e lnoldeno. 

16. tat! tioal An l,y 18 of 
of ot viru 

l nc1den e . 

11 

12 

74 

75 



17. lJre d nd 

LIS 0 ... T 

Titl 

S (oon d) 

d1atrl t10D 

1 • 1 d t rmin tion of h v1rus 1801 t. 

19. Et r a nslt1vlty t 8'b 

20. 't tor Oationio sta 111 10n 

21. Teat tor Bae lutS. t10n activity of 
th vlru 1 1 

22. rll I 1 nat 100 !CIDso o~ AO 2 

or n c1 in OIEP 

25. 1e 

7 

92 

9' 
94 

95 

6 

141 

159 

26. Non-dl rrho 1c dung a 1 8 eum1n d urn r 
E1 otron mloroaoop • 161 

27. found 1n Dun S 1. of c l~ 
r ~l otr n mior 00 

• 



Pi e No. 

1 

2 , 
4 

5 

6 , 

s 

~ltl 

Unstain d P p tion of A042 

d DovirUS A042 OP It I: B 

4 noviru A042 OPE - Gt 

Ad noVirus 

denovl 

042 -.AD 'tainln 

tion 

A novlr A042... As. 41 tiOD 

Ad noviral prot 1 in th naol us. 
lut'JI: so t tl edT 1nlng. 

Isol ~ 112 - han ad'Yanced oPE wi h 

99 

99 

101 

1<Yl 

10, 

104 

~l 0 I1s - d prep tion. 108 

9. ot .1r A112. dvanc dOPE. E st nin 

10. Rotaviru A112 - howl 0 iDOphil10 

oytopi mie inclusions - H E 

11. Ro ~rus A112 - Gi a tainln - Hlgber 

12. o virus A 112 - shcWl. ng 

pi mic inclUSion - Gl 
ophil10 eyto-

1'_ Ro virus A112 - howing pyknotI0 n~ol. • 

109 

110 

111 

112 

oyt la mio V tlol - Gie staining. 11' 

14. Ro ",1 112 - bo,,1n 
i cytopla - Aorid1n Or 

tril 

1ning 

15. Ro av1r 112 - hoWing yellowi h gre n 

114 

vir 1 lnolusl0 1n oytop - AD t ning 115 



(oontd) 

No. Titl 

16. Rota.'Yirus A 112 - MAIle d1 stlon 

17. RotaV1rus A112 - DNABe d1 . stton 

1. T1 su cUlt 1 olate 1n OIEP 

19. Isolate A126 - owing M'Yano d OPE ... 
unst in d p aratlon 

20. 126 (Rotav1:rus) sho ing oytopl me 

lnolusion - H t lnln 

21. Rot :rtirus 1 0 te 126 - adv 0 d CP • 0 118 

~ 

117 

111 

119 

121 

122 

- H t nin. 123 

22. 0 vir 126 int oted c 11 showin pyknotio 
nucle - Gie ta,lnlng 124 

2'. Rotavlrus A 126 - C lls no 1n opb1110 

oytopl mic lnol 10n PY ot io Il~ol 

displaced - Gl taln1ng. 12' 

24. Rotavlr A 126 ... 0 1 nowln., 110Wi 11 
gr en cytopl 10 lnol lODe - t ning 12 

25. RotaYlrus Ai26 - a 11 ho 
aro~d th inclusions - Ao 

26. Rot vir A 126 - D 

27. E t roVirWJ A142 - d 
prep r tl01'1 

41 

r 'Yaouolatloll 
tatning 

10n 

4 OPE - anst in d 

2. nt rovlr A142 - Oa11 howl tla red 

128 

129 

1" 
o.1topl ... AD tainin 1'2 

29. n ~ov1rus A142 - DR • dige tiOD 



LI T 0 lGURES (oontd) 

figure No.1 1 tl. 

.,0. ti.s. oulture 1 olat and dun 
in a 

". l>un a 1 in 0 

,2. El otroD cro aph of a g a~le. 

'3. p ntlu nsa vir in ciW1g s 1. n 
II er M 

,._ · 0 vi in dun 

,'. S 11 ROWld V1raoe 1n dllng 
undrE 

n. under EM 

1 - • D 

36. othel" agen~s - _ 1 dung 1 - n 

139 

140 

15t 

152 

156 

151 

r EM 159 



t· 

P 0:' S!tJDY 

ha 00 1ir1W14e 1 t10 of vario 11.,. ~ook 

de .. lop D~ 4 prOdllotlon protn!:JID1Il" 0 all 1:t iv. 

a p 01 17 in 0 tl 18 ired by 1 or in 

he incl Cnoe of orbidi ty yoWlS oal vee. 

hi. 41 du 0 varlo~ a.. po .8 serl ot ro.le 

not 012.17 in lll! or08 'bred III utt 10 0 1 vea ut 0 OD 

• 00 of t Uv took n. • 

h! involve nt ot aria 'Ytn 

f tor oa tng oalt dlarrho 1- ing 0 to 

tl010g10 1 

r'b14ity an4 

rt 11 ty Dot en full.r 1n • 111 ed tnto. o vir 1 

d • lik rl darpa 

reoo 18. y t)).etr p thogno oDio 8 

tnt.otio ot r8sp1r tory nd 11 

tlll1.r 14. titi.d prob b11 ., a. ot 

.b.11 oth r vi ]. 

cl1 •• o. 

T t. h va ot en 

anoe of 01 -ell 

n. pi .... r 1 rapo" of ir 1 invol V8 nt in tb,1 

ladl ot (J 11' d1 rrh trom ther cOllUtrl. ,no", l\ or1t 

h en CIoDe ia Indi. 111 U.S Olaf 11 t ., (1946) --
11lgb.ly (tont 0 4t a • ot oatt lea. 

1.4 r d1 ho • 1m11 r port "r 



.. ) ._ 

....l ..!.. t {19561, a· (1 '1 
a e. !.. _It (1912) 1n ... ~,-.. 

o 

we 

• 

a4e 0 

vir 

vir 

( orin 

by'Bb1re !... ..1:.. , 
11 t 7 8 

M 

rt4 

1 

y the r opt 1 

1.... (1 1 

1n 

oli) 

ano. ot 

10 

-
1; al., ---

• t how 11 re virus-like t1 1 

1n U.s • 
1 b.o 1 II a 1 ... 1 

tt t 1 •• 1974). A P 11 britt --
• 1n U.S. 

n 1 41 

fr 

t 

• 

11 1 ... 

1 IT 1 '9' tl 

•• 1974) • 

• 
u 

VD, lBR, Ad »oTlru • ~ ov1 

ted a 0 1 bl oaus. of 41a a 

ro-

al •• , 74). -



III Inti • Ohan4rae.kar d ( 1962) 

reported on \l di. e co lex teoti g \lt~ 1 1 •• 

1n • S· pre t t co o oun. 

1 a ~f 10 n 11 0 i P ~lv of 

no i 1 1Il1 

~ p ) i 

t 1 11 1fl 

'Z • 

i ~ r gion ( 11 , 19 ~). P n:tl ,. 
A nO'fir , re 

tr o .ttl ' (D tt n .., , 1~69. 

• 197'). Tn o • pon ole , 11 indl t 

v • en't pl~e 19n1tl0 t role 1 

laSt n4 dian-hoe 1 TOun o 1. • 



ot 

riD rp.~. too 

Ohap", II. 

VI OP LIBRATURB 

enter10 v1 41 • in ~ 1 11. 

• 117 

their :bilo 0 . Dio 81DdrO ontrol 

lrea v 1 1. 0 oont o ing 

boea (BVD)/ old e r 0 

1 oalt 0 yndro '97 ). 

Oalv under :5 o~ re not oapt! t. to B VD 

(Olaf on 1 •• -- 1946; Olaf aD and Rt ta%'d. 1947). t 

the ot r tory 4 11 

.. t 1 oa1v, • 

, 
• 

In P 1"11 14e tit1 4 

and h nc e. • 101 an t t • • tnt ot1 

1 

d 

1~6). 

• 11m U t to th 11' 1 in th 0 a. of hI 

e. eo t 1 rrh 01" oal! 00 do r 

1f1 • of 0 t 8 1n..-olving "sp1r ",017' and • terl 

1- lng to we ~alt 1D 0 a n4 oal! r 1i tl 

oognt. 84 1apor oa ot acoDO 10 1 (1. 
t'\olo~ 

U 800DO to 1 8 1 due to rt I1t1 wbiob • 18. 
~ 

en 0 0 90 r at but o a dloa1 008 a po 

gr til of oalv (004. and Br14 r. 1975). 



.... . ) 

1. 

8 al!,dro c U dlarrb.oea 

(IOD) or 0 If OOtlr 18 imponant s.Y1ldro 0 \181118 

lood. 

S. t and try h. 

r, 1975. E-c._,-. 1m) 

(Morin !l ..l. •• 1914, 

ttl d1acWi 10 

here 1. U tea th r 1 ot t 

• v1.. Ro Y1 ~s d 001'0 Y1 iOD o dtor 

a 01.1 ot.... yo 

(A ttl"., 1965 I 

mi01'O 1al r 8 

00 

t "flrwa 8 

or. v 

h r rol 

uoh imp 

1970). A.1 0 

oolat 4 

ut a d 

• 

t 

o of t • 41 •• ( it ., 1 •• 1970; Morin.t 1., 1974; ---..... -...,_ 

1'14 r. 1975), b t lftioultyll1 npro4\lC1ns 

wi .. ario E.oo11 1 alate. IY V 10 .or 8 

lit La rt an .mell (1966), bite at 1 •• (1970), --
.t al •• ott -- r (1975). d I. t dO\l -

o er 

Reovir 

Pan .. 1 , 

of ''If O\l 

ix vir ._ 1s. 

11'&1 D1 O' CD ) v1 • 
• de no,,! S,. • 



pow ti 1 1'1 1 til 0 1 oalf 41 h 0 

1 ( ern llu •• 197' ; ort 't 1., 1974, oOl.Ukl • --
1977). 'Ya 0 the Yira B reoTi -llk 

OoroDayl (Morin.t 1. , 1974, 0 r, 1915) --
ovia 1 1 II a Vir e 

pr 1 e wit elf • 
81n t 7 111 ( 77). 

In 

h 

( 1 !...!1.., 
1974, P tor 

f 8 to 0 

ry 11 

1974) 

( 0 d 

..-lr -Uk sand 

o alf 

d r. 191 I Ho 8 t - ., 
et al •• 19'1 I --

lot. ep 10 _ 

n c ( 1 et 1., 1 0, 

to y 11 • colollred 

• 1975), t 11 tnt 

1f re di te d. .11 • 0 n n 
o 1'1'1; ot 1 the- 1nt tina]. 

d • 

t 1974) • 

, 

nutton of 1 in 1 al lill, 
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Sew vilU were blunt d co"' red 

api tn.Ual. 0 1 • he t Ooron lru 0 eve 

1 10118 w1 tb. er arttn n4 1. 10 

ala 0 I've 111 • 0 1 Il & nt r1 

(or1 ..!...l.., 1974. bll...l ..l.., 19'" J 00' • 
1975 J Du Ollr r ...! !l.... 1918). 

w1 b. te f ~11 11l.: 

aooompanie by rhlnor.rho a 4 d1arrb. h 

o ft, U. .A. in nat 17 ocourrl inteotion of oalv • 

in l ebr 

c ing 90 -100 pro a 

to 50 per c nt, tb. oa tty. nt b ing 

lr ct 4 in 1'5 ot 2,7 t aeo 1 

tlbo techniq ( 1 t !.t..l •• 1 70). 

t1 n r ~ al d Co~on ~1 Uk 

(a ir t 1., 1972). -
V11'U 

in ,y !lao tl '7 t in1n i lnte tl 1 
., t * ( yl1n , 1974) Co 

vlrll8 o 1 11 te 1 1'1 n 4 

( rid 'II , 1979). o atal. 0 11 1 rrbo 

00 1 nt probl of 0 1 oal vea for two 7' ... 



~ -: 

orb in a 11. 0 talry r4 0 1 100 U' . ut rb141V 

Wit 25 to 45 4t1e to -0 
b~ka OJ).1 • ( 1974). 0 • ot ute 

t D" n tie 1n Toa, bi1 D zoe on 4 1n AWl 11 aD4 

1Dt 11. 

(IIODR) ... 1 

a D~'BI:a' of 41 b.oe 1n 

lirCIII:SII:& a erlath1~ 

1 • 

fo 

o ez ( '1 ... t.t 1.. 1974. --"1 

Ai -7 ~ ,1976). 0 ," .. au ~ d1 • 

wr 

"poned to '!I no • t eovlru 

(lttU'O !1 ~ t 1914). 

"en were tuee •• rioUl 0 , _. . • ot • ,.%'1 ta 1 

nnbo 0 1 1DOe 1975 

r unio til' oat aat. and of the !56 8ft 

olleo .4 in t · .. 1"8 .h1 had shown .puod.. f 

'Dtarltl • 214. r • 

• , 1. t 1 76). 

1 1 t · no-11 .11'W1 (0 m.l10tt1 

--
1n. ne 11 t 1 0 1. .. r. re 84 1 ~ 011 la 

whtch vll'lW ( It ho to th 

" ( ohernI' " 1 •• -- 1976). 1II1lar por 0 

1 U dt . 110 wen oned 1 84. 1 ep b ot 



~ 1n 1m wh10b ... oa.e4 .lt7 Ro_ aD4 OoroDa .1~ .. 

as h ,por,.a b U.S ...... Bel WI, O.»ada. nC].Aul4 aD4 ... 

ZeaJ.aD4 (Dlftilell II1d B_.aDD, 1977. Jrey !! !l., 1919). 

Jltt,-l&bt 0&1.,"_ a. ,earl1 ... we" aft.otea _th 41anho 

in Ie. Zea1aad &Il4 Ba'Ml:on.wte. aDd "olite 'flrl1a'. weft 

n.po_l'1. tor thla all_n' (Durbaa aD4 Btap... 1m)~ 

re81'1i... and heUe" •• " atteote& wi ~ 800'" in ... Zealaa4 

aDd .A.cteno.,lna w ... reported to be re.po_Sobl. tor tNeh 

.oo~ln · (Thomp on, 1977). 

o"".eaa of uOMta1. 0 t 4l,a._boea a_DC "4 al ••• 

we" repo$4 in Canada J 11lloreso.nt aD'l bodT staining 

teohnique (PAT) and 11""ron Jdoro80opl0 (1M) .twi1' rey •• l.' 
"'f&~ 

Ne ka 'finae. as oawau (Ma1801a1 •• , ale. 1978)-,.. --
(111) Ap &,n4 ... d. Ifea 'tal oalf diarrhoea ... 

reporte' to bay. OOOtUTe4 in .tar lea d · urrotm4in, S-.a_ 
atteotlng the oal y.a ~. 12 ho.. 'h •• yeral .... of •• 

(Whit •• , &1 •• 1970). ..eo .. 1 Oal.8. 1n 19 herda la .-0 
• braaka were atteo ted . 1 til .eoDatal oaU dlan'ho •• in _bio 

ooro 'Y1.~-UP a nt ... '.'80t.a (S\a1r !! !]a,. 1972). 

OooureDOe of Mo_tal aU 41arrl1oea in '4aT l4 al .. _ 

were "PO"" 1. Qae 0 c1al1'T berA. I. ropel tlD41nae 1Jl410 •• 

til. pn.... 01 r Uk. anA oroDa-11k. .1rwI.. (MoriA!! &1. •• 

1974). 10 .s.m. was 180lat.4 ho 6 01 16 fa 1 apeol__ . 
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from De.born al., wi h troent.r1 t1. (00 ) and • 

ai.l1ar1 t7 to 1nt t ota'firu, we" sori 4 

{1 '1 4 Murph7, 19'16}. 0 1 nho o.na 1n a 

tar 1 1Ie. .&land and. all 

the, .. re 1-4 4ays 014 ( 1lr 

40 al •• 1;\14184. '0 per ct n' of 

41 nob a to 10 d of 

DO eel 80 I.lri.n D. 

81mpaol1. 1976). ot th. 

o 1. 4 loped 

• !! _ •• 1915). 

tt tin ,.6 t 1 we 

:repon 4 (KbIu- bie ... !! ..l. •• 1976, Galle., __ ., 1978) • 

....-....... o .... Ut tat tiou 0 l.t diarrhoea. a j pro'bl. 

in .t aD4 11'3 heJ'ds" ° ".4 to teot 0 1'ea dunq 

aU a. 0 u 1 ... 1108 pre'fal.nt dUl"i1l Win"er n1;. 

( ",11 a, 1965). A f1eld out. ot 41 rhoe. in or_ 

Oentl'a1 eb 

OWlg oa1., 8 (1b1 t. !! at_" 1970). In S p _1' and 0 to r 

19'11, there 0 t'breata ot ural 41 hoe. 1n ttl. ura 
1n ratl iDg20perOD nllty o ~ latfo. "1. 

• et al •• 1912). -

;;.",;;;I~~..;;;.; __ ;;,;;;.;;.;;;;;... ........ .;;;..;.;;;.;;.;;_l 'fh. IlU lel 14 t e It 

i bil1t7 t o .,1rue sho 4 to 111 IUf. lD1 '1. t 

t1pU 10n o~ 



1 1 

at a oono nt tlon p 500 g/ml 

1 ( .1 h an 

o bl atr A d 6 n 4 1 0 1 

11-12 106 
(lIAWlmt:lJ1 _ 1 ... 1975) P 1; r;yl 

81 tropnor at 1 t puri.tl. pzo-''''_'''' 

alt 1 nllc a .. 1 lncU.o 

t &1.., 
l'U. 

.1 o 

). Ro :9'ir 

11') 11 1 

o 

• t 

pl. 

1 10 

U '1 0 !lao lva 'tln All 1:11 thr. 

4 

1-

t 0 the tlon of hloroto d .th r. 

R.oyir and Rot ~1 8. r. at bl at p , t biU .4 

1 1 na tor 

ItO ( 

tt. 10 . 

o • 197', 

o blv 

lilt,., 197 ). u 
1 Iv t 4 en h. d t 50-0 ln h. pre eno t 

1 -

It 0 

l'1O( 8 at 1., 1979)---
181 tl t. ryt roon 

nent on til OU r ap 14 

fOLl to po 1 l tor 

11-

helle 

it 

11. 

1 1. 

r p rte 

01 11 1'1" 1 " 4 with 

:Y 1 !.. !l., 197 ). Dol.l il. 

er ytl'l yt • at in .. 

f 1 

11 iD 

1979). ur 

ill 11 1 

ale 



.een 4 • 2 to ., rendering tl aue oul ture 1801 t 

•• te4 4U1'1.D a 0". period to n Wl4.t otabl 1 .. 1 

of hat lltin :tlon .otty1 V (Inala .t al.. 1917). --
b) Blolost:oa1 and •• z:oloe0at t. tur , Experl .. nt&llT 

diarrhoea p1'Oc!I.1oe' in ooloa'tru deprl'Ye4 oalve. by 

lnOOtlla 1011 ot t oal atRial. tro. tle14 0 ea. ,aria. 

otlltur. fro. he faeoea of 41arrho.io oalv di4 not 0 us. 
t a cU. 811.. wher. tU1a-tre. t .oal fil tnt. 41 • 

-_· ..... rt..atio sb.o .. a ttl." 11111 'to 

'o'fln. in olog \Ii... s.ro10 0 111 1.IDnl 4-

.O'f1~ t~ t n4' aDd oooupl d a poal~lon int d1 ~ 

Orblvtru... 84 .. Rota.,i» 

( !! !l., 19'15.~ rb18b.1.:re and ood. 1919). 

j. v1 •• ot 0.106..,. dla os1. ad t t of vift.l 

t 1 d1 rrhota 1 the oal.,. .u.ggeate4 ,bat RotaTirua 

d OOl'Ona'f11'U. pi._, th. 1. 41DI ;rol. (paetozoet a1l4 

oh ftMra, 19"1'7). Ro ~1tU. lnt 0'10 oooun.a ollar "rill-

t10al11 in OWl an1 18 anA Rotavlrua 001 ,.4 41u~ho.a 

ooollni g 1n ttl. it . t e Qf ute B D 4'.01'1 4 1n 

oa1 .... (' ood. aDA Bridger, 1975. HolMa !!!!.. t 1974). 

lve 'tudi. d ontlrme hat t • a'Yi • 

ot human int , 1ft, pi 

1D4! t 1Bh bl. trom eao h other tr Bplaootl · 



iarr oe or tn! t c. ( DIM) vi , •• 11 nd the 

"0 t n (ICa-pild. • t 1.. 1915, 
, - t.t • ,1914; --

!.... ,.;_., 1974, s •• d • t 1975) and 1t 

posei' l. t 1 

l1tlll.1ng ttl 0 U y1r it tb. aU Y1r\l 18 

;). of lnt t1 out oa 1 418. 

( lk1 !! =l-. 1915). 

__ ~ ____ ~c_r_o_o_o_2_1_o_~~._· _. __ ~~ ________ ~.; ~l ro. 
o 00 10 tllq of th. v1r rev. lea tn& 1 1 1 

pal1101 r. 60 o 66 i d1 ter. hey co ' 1 t 

01 an 1 tro de e 0 ntr boa' ~9 in blob. or 

en 441il0 

oe of a 

h 4 0 

of 

l1' det De 1'1 

attach to hor' poke ~pon ide h\l ell 

whio di no 

1 

eU rr oan 

s 

n: i.n 

o te will 

101 8 f~ fa o. 

ot Xl) r1 n 17 lnteot d c It (Weloh, 1 71; urn r t 1. , t9TJ. 



yn-Jon. 1. , 1978). SixtY' p 01 tr --
P tl ot t law 5 of . .. t 

the ot viru bY' 1 "ron or o py_ 66 nm 

p e 19 o~ ot '5 patient 

• no of 5 tt n o her 

7 d n ~lr 

• .4 0 

54 ~ eut or the p tl 

h t1 1 1 1 

n art 1 (ore :yl_ 1 •• --
lectr at ~ opio .~~.UQt1 n f to 

th dt. rttoea re d 1 " '5 t 
11 , c ro 'Yi -11. p 

op 11 

1., 1975, 197 ). ot h. 74 laea 1 

4 fro !l ura.l 0 of 

t 0 lv 

r ovifta­

ala th. 

• a otl\lore O. 't r en ot t 

port in • t in dl 

oode t 1975. 

1 76}. 

A wolile vir (0 It Ro virus) 

• p 8no8 ot 

Ion. 1916; 

how. 0 

8001 tea w1 0.. of 0 tal 0 11 d1 rrh 1 Fr •• 



1.1, 

a opr nd i 111 • 
5 

1 • iob 01 

t 1 olat d 1 t ~ta • 197 ). 

" viro~o c 1 1., t 

1 t 

• 0 a or D t 

d rl d 1.D. U. ••• • 
0 Yir lDt otlon w ' f 1 :n t • 1 

Oero vir 1nt tlon a i kn 1n 10 h 

1 4- c 1. (Di en • 1971). 

On t ir t • • i d 

1 t 

• a1. 0 if' 

• I 107 0 "f1 

t te .,1 .. 1 10 ot c 

n ( 0 '1 ; 1 • . , 1979; -
). 

• 
vi eli tI.,I; Ai;U.U 

1n l' of 2,.,t 
•• it 41 1 

Ult "1 loon n o 14 ot 22 d.' d (bJ.te t 1.,1970). 



em vir • c 4 1 cytopl f 

tor neorop 1 • r1-

.. n 117 in 2 4 ~-old 010 t d prly d oa1l 

tr • i n t. 0 . in fro t l.r 1 c.4 

aU ( 11.n e 1 •• 1974; 

}1 111 (1974), in Ii 1 

r, 197 ~ 

11 i..! ., (1976). 

aV7 

no 
1 ., 

R 0..,1 

ot10 t 1 lut tine colon tr 

sult of V 01 t10n t 1 1 0 all 

o .., 1 do d w1 h Y1~ toll 

p rlod in ten 0 1 • no • gaY mor 1 

r lI1w, nIY' , l1ty up 0 hr. f e 

in th tr d uwu"'lOvd w1 h 22 r at in 

lUltreat.d r. 1976). 

Pliler P cl iUn t t oond on toea of 

thirty t 0 .., n4 t1 ve int ts tor t • pre no of 

Dec o '9'1 end 0 ir 11lt 11lf' tl1. 

arrho d 

OD1 in d t 0 ble 

4 th t tourt en 0 if oola 

1 a.lt 1 rrhoe (OD) v ru 

t ur at t t1v int n1s' to 1 ontai he ira -lUte 

t\ g t (pet rao ...!!1,., 1976). 



dUt 10 te t wit po 

• 1 tty.. than 1 ctro 

Y' 01 ( G) pp 

oroscopy loh all 

d 

an E'ctl0 tl n 1n ......... ,va 

a 8 t. t led of 1 8 tv troubl 

(v 0 79 • 

266 in and 11 n t d t r 

Ro tlbody in ' aOWlt 

ion ot Rot vir w 

I cted 1th r bblt 1 dy olf 

ot 'Vi Qt n or • t 1 0 

• (6 .4"> " found 0 po ltlv • 

11 re very co Q tnt. 10 

t dl.'en !.... _., 1 7 J 

0 d ., 19'1 ). --
t) 9.~_o~ul~·~~~~~ __ ~ __ ~_.~a t t 0 

1 1 t. o~r -11k 

1 

fal (0 19741 0 alt7 tt ., 1975). --

17 

1 

• 

• 

HOweT ,a t. '",0 ro 1r 

011 ebr dna U.lture8 

) Q 11 • 1 

1 all t • 1 

o e n 1 tin t oyt p o ~ lon, 



-

1~ 

• lno;>h11.10 in ytop_ • ._c 1001 0 • 

01 1977, 

11ll1. 1m, el 1:1 d 

r ll7 Uf1o\llt to i ].a. 

• 1 1. 1 

o ot ;Yin wi . 1Jyp 1 tnt ot1-

v1ty of th 1 

vir 11 1 (B 

t Ol1l.t 1 the 

111 t1n 1 lnonas d 

19'7'1 ). p 

e 5 u.g/ 

in! 0 tv1t,. ~ the caU 

pr a and i 

ng tb Vir 1n . 

d t 

eJ. 197 ) 

pi Rot 

"rype1n at 

lru$ (T ell at 1_. 1 i9). of of --
oonoontration of 1 uy tOLlnd 0 

t ~ 0 10 10 in axe e of 10 1. \UlOn 0 c n 

units r • Suoh a t ohnlq • bly tor 

01 tins Rot 1r in oontinuous 11 0 bo iDi ki 1 0 118 

( }. LLO- 2, d 1 (01 _ ..l.., 1979). 

ell.. in d ~o d1 stat d n treaDl 4 

d1 • ye oa~ in 

9 ty 111 ~. 0 50 p.r 

nt. o 

vid Xli_ vi UI 'th :t 

as. rr 0 in tert tr. c 1 • 10al 0 



11q1114 laeel.. ( te at al., 1970). --
••• ltoa 001."1' 4.,z'lft4 oal ..... laoenll_w' _ U .. 

.,aool_ 'Pftpan4 wi. ttl a fto.1rll8-Ulc. oalt d1aftllo_ .... " 

r .. l ... a \0 the .hallen 4 v1nleDt 't'lru ,11..u 49-12 "oua . 
attal' ftoo1Da'lon., V. 010'1011 ot 'tb. oa1" •• ndUo.a tbe 

treq"'DOT ot diarrhoea. ".,,108 'ha' exposan t .-11 

intestinal 'pl'thell to..uue .... _n 1JIp01'taD. 'Iwl 

oll'Oll1a"lns antlM47 i.n prodllOlllg ... 1." • to ,be lD.te.'loD 

(M. !!. !le,. 197", Wood. !! !!.. 1919). 

't'iru.a leo lat. , ho. 0 "ft •• 1" 41Unoea 1. BaalaD4 

11100&&1 •• 4 111 ool .. "I'UIl '.prl ... , aDd &ItO" blotie Ml .... 

All .. . oa1 ••• 4e .. l~ Uanh a wl"" "1801a"10D of the 

D~. on 'h ... 1. of iIOrpbolou, .eo1081 all4 pa'ho .... 1., 
1 t ... toQll4 sa "oftZO\l8-U1c. a lR (Wood. !! al., 19'14. 

1:0 .... U !1-, 1977). 

o \a1 calt cliadhMa ladWl.t w1 .... 8.-1 a at. ot 

lat'.'1 ....... '1I41.4 '1 1Oa.mt11l1 .1_-.0_ 1d.onaooPI 

·IDt. ot1011 witb .0011 (patb Dl0 8U ll) pro'"o.' l.al 

prlD01pa117 ot th. 41 tal. ile., -.11 iat .'11l' auailll 

d'.ql181a,loa ard ptatt1De •• ,of ld.oro.l1U, wbe .. Rota'f1r1.W 

o 111.4 .'Wl'Ung ot and t ... loll of "liU ••• n prlnolpal1.Y in tILe 



proxl 1 d41 11 tnt tin. b.e bo 

co er d .i ttl bundan:t .lO film d app ~.d to 

( bou.r er..! _., 1978 J Pe 1'8on ...l ...!.. 1979). 

de qu te4 

vir 

to d to rodu. OPE 10 em ryoD1c t1s 118 ot tr cb • I 

1 13' ta1n d pr par ions th viNS r en to e 

pi 0 orph1 t nvelop d partioles of the ot 120 i 

r i th 1 • 4 p plo 1 -20 

(enn !! ...1.. 197 4~. he tr1n ot pro 3 c i1 0 s mbied 

the olar corona. The g no consisted of 1ngle t nd 

Wi th lip protein en., lope ltlply1ng 1n t oytopl. 

videneed ~ the pres.nce ot oytopl 

et 1., 1974a). 

o lncluaio ( nner 

b) nl~lOglO eo 1 c it 

d1 hoe (aD) en ext n 1 ely 1n'9' t1 t 4 81 1t is 

kn to a jar b altb probl in ,YOWlg 0 1'9'8 0 lng 

orb1dlty appr bin 100 p r oent and or U t1' vying t1" 

20 to 45 pre n~. Generally 41 h d t thr e d 

ot • 1 ttl rll101" 0 nt nt1 bod,J t II tio t Obn1q •• 

r o-like nd ooro ilk 1 d tect d in th 0 opl 

ot 1 a orpti'Va clot th a 11 tnt tin. R o-llke 



2 1 

vir i1 n d t • in h 0 "ion en D4 

ell of the oolon )'It Ooron .uWt n:t1 n p •• nt 

(Morin.t 1 . , 1974. Wood. n4 Bridger. 1975). b. - ..... 
1 01 •• on lnooul 'tioD. 1.D. . ot biot10 1 ."rwa epri .. 1 

1,.. prod 14 41 moea in 11 th 0 ,.. with 00 r7 

n in '1! !.... a,l, . 1972). L 10 

1nducI b,y boylDe OoronaVi 1. t ott o 1. 

t d 0 1 ..... llt11.d h tologioall, and 1 tron oro-

o 106117. Lesio otio 0 

tk. 01 n, D rio lyap nod a 11 • D of 

11 1nt. tine. 

ot d1 

vtlU 

o 1 

1y kIlled 4 0\u.w at' Ir h. 0 • 

en • 1" Ual ell the 

a 1y killed "44 ho 

"1 and urf • ot ttl oloa. 

b.orun. . 1nte t1 a1 .,,1111 a.II4 

ollbol 1 1 hell 1 0111. Th Yl111 to ryp t10 

4 wi 5.' in 'tbe control 0 It (Me us 

20 f' 1 0 '''1 •. 15 

ot 10 

o en 4 tor the pre, • of 

ADtlbod1 to Coron ;virUa " 

o ttle n4 0 ves 

& 4- 5 ont nn 

lOod1 Oor 

in all tb. 00 ,. t t. ns 
d 1 11 ut 0 u.okllng 



' ) ~) 
... - w 

eves. Ool08trol titre 00 1 t <1 wi a tl • 
Anti od,y to reo-11t virus foWl 1n 9' pro nt t h 

00 d 70 r 0 of th t e ng oattl t onlY 0 f 

uck1.1 oalv • It 001101\14 11 h t d In! ot10 with 

th • o 11 lnt tioD 0 ld occur .1t 

1 at al •• 1975). --o oro :Yll-u. 1 

) 'Eleotro trat10 I U r 

1 otroD or co. th vir re :tou to 

nvl 

t • 
• No. 1d no 

a 0 t 120 n in 

15-20 n lon qtdte rro 

pb ric 1 or t bul nu 1 00 1 

1 1. th h 11 had n demo tr ted ( e oer 8t 1., 197 ). --
Oero Yiru re detlC)nst t d by 1 ctro c:t' oop 

fa c nd 1nt t1 1 cont nts, n 

1 Gr t rlt nd n 

o v. pr du d at. 

d1 ho and 11 Int t1n 

1e 8 no at Corona..,irll "hioh 

rp 010 0 lly vine C oro vir 

1 01 t d in U •• (Brid r et 1., 191 ). --
fro 0 V 2 9 days th rrho w re 

c trt:t d nd th \%parn ta t w 

dient. v al d virus rtlcl. r • bl1n 

ot t eo 

n1 d, 

00. 

ov1 • 



') " 

... I) 

oro "1.1.- vlrua in 5 ot • pi (11 tyreDko 

al., 1,'76). 1 -- e;ro cop)", 10 wi tb. fluor 80 Q 

fAn 1 y teclmtq\1e 84 t d8t ot notavlri OO%'ODa-

trom c 1 w1 th dlarrb. • ot ,.34 

d Ooro ec. in 107 ( ~) 

at l. t 175). --
1f1 a ultl o 

:.- 1& le t r 1 tit. 1 

(Mo 0 _ 4 Rhode t 1977). 

1 ~.d 0 • D8 'the p 

ro lrlll 1 

bly 

h orpt1v oel f s 11 1n • tl 

(Morl • al •• 1974, 'food. Brt r. 1975) and in t -- -
pi ell 11 0 't e 'YiUl of 11 lnt 1 

urt • o lon ( e ~8 t 1 •• 197' ). --

n 

DO. 

) ~~~~~~=-e~l~"~t~l~o~n-~h~~aA~~~~~~~QI~t~ra:t~l~o~n. 

ovtne 0 orona UWI ,tee ted tn 0 • t yinl 

tho 

00 1 'i1 of vll: OD. 



to. r 1 of u 

deor 

r lattoD ot 

to n d 

in tio t • h 1tlvtty of ~he t.8~ 

( 

tter th t 

1 q'19). 

of lectroQ or 

El otron ero copi tady ot t o. ot 11 oro 

lv Oour 4\1r1.n th lnt r tb 

') , 
low • 

d al d that only OD calt of 1~ ho d t~ P of 

vir' • In d t10 to ota. nd Ooro , thi "lot ... trua 

pre ent. ~b.1B 1 0'1 1c Vi f 30 nm in d1 

A tro d 1 c1 vir e t 1 •• 197 J --
ood. d Brld , 1979) . 0 , 11 0 d Vir 

( V) r o found ( del., 1979). 

lectro ero ooplo na1ion of t 0 1 

17 <1t. rrho 10 1 be y d the p eno o_t 30 1r 1 

p t1 1 in 8 no D t ir urt oe 

1. 

(Sno gr 

of tx pOinted at r f rr d to 

rn Gray. 1977). 

tro 1 · 



1d.. n.o 10 l.f diarrhoea, an ld10p bi 

o brt 18 pop\llar17 known ak c II )'rl@o ( ) 

oo\ll.d brl he ~ 1 • 1n oalt r in 

1) H~E toU and diS8 ., I W. 0 1:t 

( OS). 41 • conditi.o of XI al., a, t1 t 

') -..... ) 

d re 

reo8ntl,y th 

Oft 

t yndro h 

o D4 ft.4 ( 

en •• ft 1ft Idaho, Utah, 

a.Mbaw, 1'9151 

MoOlu in 4 Oorla, 1915) aDd 4 beau known 0 -xi " in 

th.. tern ldah , 

ye ~ (Outlip and Olurt1n. 1915) • 

It 101 ated t , t .., • ot "ale: 0 If Tn 0 

clu. 0 4ft n .. 1ro rat f to , Dutr1 1 4 pn-
ant ow an lor orobi 1 at 

(IY nott nd R. baw, 1975 ) 11 T 011 __ ur 1l.J 

00,,"1n tnt 0 1 II ot r v. 1.4 t P • • 
of 11 Ad. ~1r 

1801&.t10 ot boVi_ 4enovlru t,-pe 5 t~ .. ft 0 1 

with polJ thrltl0 .8 . ( O~ in 0 ~la. 1975). 

~.1'1m D 1 npro4u. 10 ot tb. d18 • wi vine 

Ad nov1rus ype 5 (0 lltUp D4 Ol\U1cln. 1975 J lu1d.1l 



&Il40oria, 1m) .1"- boyl. A4enoYtn. 'ne ., ( ........... 1' &at. 

Oud., 1979) had r.".alect" 1; the o aue aU .,.. .pIl'k .. n _u 
'DO·rJ.~'8. 

,be 41 •• _ 8pdnll .... cola'.' .1~ os lllte.te' wltk 

bo.,1. A4'D.O'Yil"Wl type 5 ..... " tbe &tfeot.4 0 ... _ft 

Wlua1.17 .. all:: t bl r'th, often WlAbl. "0 S'" tap aid _\1%'.'. 
ked prrexia, 11114 d.1anno .. aIl4 80re 1 •• ~olD. ( Illft111 

aDd 001"1., 1915 ). 'h. 41.'888 ... onarao".rls.4 b7 au_ft .... 
and oe4.. of 8U lit n_o 1 •• ",. of "tle k.. h. loiata, 

w1~ _1 .. 4 "1a d . 7D01'lal nul! (Ivaaoft a ... ,,-, 1m. 
MoOlwsln aD4 Coria. 1975). HaeIlOr:rbap. aDd. 0.4 .. of ..-

• ,,_.~a of ~ tral ••• "iJJal. tr "... pr ••• Il" 
1Ilol'a.oopioal1.7 baelloft'bas' ••• N •• 14en' 1. "h. 1d.4D.e,. ad 

a4reraa1 glaD.... ~tutre were II1.t1Upl. , .. 1 ~ neoro.U aD4 

o. lllU :NapOUt ,,1 ttl intft.DJlO1e laoluioD8 11l pel1. 'Yaao\1la» 

oella 1. tbe ki,4D..,. .. 4 a4renal ,laDd. (Outlip llU.1d. , 

1975, Bt4_r et al., 1975 ). --
b.. oliD1cal .... lD01ude4 ill the -tual17 OGtuft" 

1Jlt,o",ion td D"bo~ 0 1.,.. wi til bovin. .lA.noya Vp" 

_n.xc .1". ooo1ll an4 .. a1 di.obar .. , 'JIIPaIlltt., ooUo 

and 4ianh". (Mat'baoa. 19"). 4T8plloe.. d1anb.oea with 

PT1'ex1a, at Jleox-op.." as of oODBollda"loD of 1\lDC8, l7sP)l.. 

aden1 tis • n :reporte' (DarbplU.re at a1., 1965). --



xperi._1l 1 1nteo'lon of ., tb1r4 tS's..8~.~ toe,..... .,1 

.noftJN8 "J'Ptl 7 8001 ,.4 w1t" •• ak 0 11 871ldro" 1".1&1. .. , 

10. pre". dell "feq ot ollD1oalll' 111-0&1 'Y" OIlaraa_r1a., )7 

... atn.. • ' ''Yere de'Pft •• loll aIl4 l_ldU '7 to ataD4 aDd BUll •• 

Po 11 ~ •• 1 •• 1ou .. rt pe"1ebMl 8114 .obpotl0 b.aellOft ... ~ 

and 0.4. 

le 10 

of t tro-lnteetlna1 t H1 toloaloal 

In. 01'0 18 ot.. 00.& of t .to Il, "" 

pea"! •• ~oo 1 ne01'O 18 of 1.1" .. , 1tldDey adftDal 

glan ( 'auber !.!. !!... 1976, "tiber anA C ,197). 

(11) IlJ014eno., Wealc 0&11 yndro • 41a.. on41_o11 

t neona 1 0 1.. tirs' ,0 8n.' 111 1964 in the Bit.noot 

Vall., of 011 DB. (IftD.otf and ReDall_. 1975). 

'1.147 t Datura111 oourri'Dg in.f OUOD of newborn oal •• 

oyer a per10d ot 4 ,. 1n Ore on had n •• ale' tbat the 

, aWl tift pn" a 'bovlne Aclenonr typ '(Ma'.OB, 197'). 

More reoently weak alt spdro (was) waa 0 ,"e4 in Idaho, 

on no ( e01ukln an4 Oorta, 19'15), Ur • Ore a. Oolor_ 

anA lIeY att 0 in 20 pel:' oen" ot 'h. oa1 ve (I'Y8Jlott 114 

8neb_. '975) 0 .. rDld1", in 'to " pel' oen' of _. 

o&l •• a i a .ra ~117 60 to 80 per oent of " 

"rea e4 1 ••• (Oll'blip aDd OCluaill, 1975) . 

, 



v1 1 nt 4 .. 1 

fro. t 

• ible Ad no'Yiws t 

.4 I 0-1 {I4-1}. i 01 d 
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aU .7r:ld~nma. 

r .~ &1., '976). --
nt lnt. t10 of 0 'f.' w1 h vln. A4enoV1rtW tn. 5 

1801 dfr • o lt p4ro 1 811' 18810 

•• en 1 oQXTin l"D 

I t. ont (0 t11 01 i n, 1975. 

Oorl , 197'). I 016' 0 

ourl 11.1-t it'tT 1 1 •• 
p rt (Tho , t977). 

(11 ) .......................................... 84 .... 1 ser .. 1. b:o 919 (51. ) 

t 1, ", 1'1 c tle re po 1 t1 for d8,no"1 

tat otlon( to 81 •• 1969). --
lnt 0 loot 

t 1 A .no 1r t , c v 

1 "0 ... we k 014 <. t OD, 197'). 0 " tioD n t .It 1 

0 va i h p 1T b n 10 

.,. le4 th 0 1" • 

(B Oalv d .1 Il ak ~ 

11' to 10 ( M 1 1 • 

1 75) 41 ~ .. 4 .r nil 

in • 1975). t • 0WI1 011 o 1 

• inll 1 y 1 74ap 



t (I~ otf d R h ... 1915). 0 

1nfeo on ill " . U P of ., 1 •• 1 beifers •• re "T\ft"'~ft 1n 

• Z aland ('1'howpaon. 1977). 

(1.) OIlSt!h. stud,. of ,1; on (197') on 112teoUoD 

of Jl wbun 1... 'ftr a rioe! t 4 1'fI d ... al84' , 

, tbe 41... dllrtng the oal'Y1 •• on am he 1 14.110. 

hi 1n 0 1. durin .plsootloa. 

!he of 

1'1 hi durin lnol 

• haw, 19") and 0014 

alt yn4ro_ aftected c 1" •• 

hez oon41 t1 ° (Iv ott 

.taa er 11e 4 to 

inn_noe tb. 00" no. e rt of til d1 e e 

(0 n nd oart , 197'). 

A • mro •• 

the ,.1 1. ~a d ho int 0 10n or wbo 0 'Y. 
•• rolo . A enov1r 1P',. 111 

III ( t't8on, 1 m ). Th virua lao1 :led fr oal,. .1 

. t 111 OOOUft · c · I7l1Co expert_a" 117 

1.4 . 14.atUl.4 by etlt~ 18.tl0 t.Gb. 1q .... 

1 h 10 U8 •• 1'U. n Adeno'fl:rua "ne 5. leonp.,. 

f d1 IncU.oat.cl lttpl. lnt llo1.ar lnol .... 10M 1. t 

inten'l "1 1 ella of 1 Da propria of tlodenWi ( 01U1d 

anA Corla. 1975, Cutlip MoOlt.l.rlcln, 1975) t rewa lar 
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3 1 

tnt tion of p atnt1 nz vir ,(p1.,) (Z i 

197') • !he Co 11 virus tb. t tt ct n .rio 

ot r t re 1 .4 • 

Dla.rrho ( YD) v1 r. m 
.rn 11 , 196 J 11 tan, 19") E terov1r (D 

" a1., -- 1974). 

enonr aft d h 8p1~ ory and 11 

18t. 1 n r1ti h1re t ., 1 --
Matt on, 197'). 

(1) ... re 10 8 1 erda 

wi . 1r tory to o us 4 T 

B Vin hi ot it ) 1"8 r ported (B ha.ot ., --
1974). Death ~ 15 ~ C) • in ou.t • dQ 

t (Gi t 1 •• 197 ) ill Oyp • b8 d1 • • --
ob. t r1sed b7 t r up 0 41.0 i 42 • ro 

oil , to lOD t t 

(D et al.. 1974). 1 or t1 n. itl 1, 1974), --
f u. • 0-

oa3 tlvltia ( 1., '915). --
O\lt 0 1 a rd 50 pel' n: 

r ld1tr .1 20 litT 1 B 11 he 

B Vir h v1 (0 • 1., -- 1972). 

t t d of 110 0 ~ 47 
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1" ( ......... __ 1 bie. ., 1 .., 6) • T -- • 
included 'If 

, 1 at rlU • 

u10 ration ot 0 1 00 ( re, 1 62 J 

leuoo-p n1 (I"'IS.I·UH..lL K '0.1., 1964), 1 ot --
, 1 63), 

petit, of ... 

d1 rho a ( chi 

b tty t 

10 ho 

y 

197 

r, 197', 00 tal., 1972), er 10 --
t (L b rt ...! d .• 1974). h vi 

by 1 01 t1 a 0 opatho eni vir ut 

" Vi d1 rrh 

ro 7 t1ndin 

v 

t 1.. 1972). --
d71n t 0 d1 rrho 

a rov1.rua whio w 1 01 d D, vi 

( ". 1970). 

'tio fd vine n r v1r 

a.ly 

). h i 1 

fe • 1 (_UClULlU_ al., 1974). --
o I 1 

1n i 

, 

• B 1 

report d t 

a rue ( 

d in RWI 

• 1., 1975). 

( • 1., 1974) 1 --
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Sao P&1110 S" t. 0 lns raorbld1tl' of SO p.rc. " with 20 per .. 

na1l .. y (Oorre ••• a1 •• 191'2). Virus d1anboea aff.o'.4 , --
1976). 

, I IncU. a h 41a 88. 11111 ",0 the IIllO al. dis. • .. 

o se 4 10. U.S.A •• A 1iral1a, . gLan. 1'8. .t GerIBaD.7, 

Sweden. en reponed to 0 lUte rtal.l V ot 

1 )"OWl etook 1 Vt 4. 

ra •• 11 (Nllalt t ,1963). A. 418 .... 

8111111 . t Britlsh ~co 1 4188. 4. en reponed 1 a tara 

in Bo bq{P it. al •• 1964). --
!here w re 41ae • ·out .ak8 in c "tl. witbin Polaft4 u4 

180la".4. ~o 20-70 per ent f f eo 1 .ampl .. 

(111) AI! ~ .",4; ev.r. 1 • 1 b. r , 6 nt_ 

14 re&.rin 0 1 Ye8 "0 IBR .n "port. 1n H , 1'. 

att t1ngl. t n owl 0 ttl. n •• _ 00 

( ba !!. !l... 1974) d .t lou 1Jl ayp ( • . al •• --
1975 ). 

M 0_1 418 as. att. t 4 oa"l. and Wtaloe. 1 11 

up. (Sapr" 1962), 'th cUs. e •• ea ln 4 to 12 

014 alva 0. t as 96 per oent orCaU "1' t 1 <luI' oa 11. 



20.9 peJ: o.n~ (Nilak t • 19"), , .. 6 IlOntb.. 01 al ..... 8 

taot.4 '07 BoVi 

1976) • 

tey tt al. , --
Expert.ental lnteotton ot BOu. D._rovau 1n the 0 

da7 old to 9 e ~ 014 1 4epri v d ot 001 trtDl re Q]. i 4 1Jl 

• til f 50 p r cent 01 the al"e. (Dtlnne "a1., 1974). --
(1v) ... on, In Sao pc '110 at te the 8 O\lt~ t viral 

41 rrhoea in oa"l her bad ooolU'ad 1 S pie bar n4 

. 0 to r 1971 oau 111 20 per ceo" n 1 ty (Oor a!-!l-. t 912) 

d \h 1 

1 20 ~ oen t 

( n1 !i_a, 1975). 

in 0 .. 

in SWllll8~ 

('Y) Characterl tl08 at .'1010&0 apD • 

R illoU hel ti8 yiru. (IBR) 

l4oe7 or r ~1'. 1.en cell ( 

1 • 

p1"Opap .. 'e' ill a 1. ture t calf 

,~. , 196t). in .... - ...... 
bonJl 1d l' elle (Gl1l apt !!.!l.. , 1957. :J)arl»7 hire !! !l., 
1 ). 

ttea 

( 

b1 

1. 

Th " Uti P duoe' c 

(OP ) wi ttl lntral'lU .1. 

e ., 1961); --
111re 1 •• -- (1962 ). 

ult\U'e 1 :raJluol 

1 

aotertstl0 oytopa be nlo 

lnol~.lGn of OoWdr,J teA 

ophlUo lucll.l810 ported 

Tn. vir was. h r D81il~t 

r v p r 101 • h th ODt 

embr n. w1 til a 41 tel" ot 115 to 150 II" 0 el'ft4 



( on • 1., 19 1. ,. bire , ., 1962), --
ole 41 
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B. P .a ~ po • t 

11 r eDT lop 100 

in '. • 
ytol , 4 1 TWP 
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1 , 1 • h ~1 ( 

197 ). 

a. Bovl s p :r 

of tb v P 1; d t v 

Up14 J 40 

!h 1r 1 1". 
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'1 ) 1 6 
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nn 

a 
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r 
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tl1dT 
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D. • v1 A • 
h. he 'fir 22-25 S. • 

S. t 50-0 11 .4 HI o~, 1 

1 0 h. of lorof • ao14 pH ( 

1915, , 1 • a1., 19'14. R. --
B , 1977). rovlr til 

n • • of 0.1 

• de n. fro the sh •• t (D t van, 1 ) 
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JO VIRUS ISO flO • 

• 1 b h 11 C t dv • 1 o ell al t oh 010 

use in vlrolo 0 ti 14, 1 o a1 1.. 

'to tUloover 1114 varl y f • teo 1 n 

to tU1 rt • ..,.1;. 1;10 C t r1 ttoD of the ftl" •• Th1. 

bad n It nl u1 1.1 0 in he e • ot vir • t g t • 

r apLr tor.1 n4 ali ntary' tr t ot i • Inform tioD n 

• torr/ 11 n l' 11 11 1. 

ant 18 d en torthcamln . y 1 01 tl0D of vi 8. i 'n '1 • 

ultar. t th. • of lddfli '7 1. g oult • of 

appropri te 0 t "Pecl 

r. plr t rr/ nt r virus 

d 0 14eal tor 1 01 tiOD of 

p l1C 1.811.1 d t rl 1;1 01't 

, 196 ). Vi • 

ho 01 f! .. 

( ) 1 ell ota, 11lt Ad. oVi.:r (D t 1 91 

u r t _l •• 1976), no 1r ( 1;1; 

1969), Int 0 lOllS oVin 1 1 ( ) YiN. 

( 11 pie...!!:l., 1 7. tro 1 7), ovl 

a ( VD) ~lras (Gill pi • al., 1957) 

prod i ng Vir r 1 01 t d t purlt l 



dift. nt lu- 10 • a18 1n tl e u.1 are t 11 • 

vin tdn Y. t tis, to t 

(Datt d Tan, 1969) •• ey ( 1976) 

and other usc pt1ble 11 lin • 

In t • p 1t lei ., 1l. cult n 

t r 1 lat10 d:t tuM b ter1 0011 c d tr 

ailing n4 thy .. • 

2. and M.tnod 

• -1 • thr 

c 11 oted ill t th proc8dur pt d tY tt 

Tan (1969) I 1 oy (1972) witn light 

• 

d br , t o~ 

8_ 
that w 

011 0 d ro 

11in fro 

s 

ap 

.11 

atl.,- b.e 1 by. The t r1 • r 

1 t. St t dQrtn diff.rent 

U) ................. ..._...o.;;., ___ o_l_l_.o.t_l_o ..... n. 

__ -....;.;;;;...;;.;.;".;;;.:;;;.' 1>801 1l.Y de 1 

o 

ng 20 om 

to oollecting r 

1 0 to hold 1, 1 ot the 

• 00 ton e 

v th t re 

t ditt 

t Y· • 

aD to 

4 

on 

ot 1 n1 d urln 28 for.4 t th tip tor ke pl. 



3 !l 

h.e • in po lt10 11. 0011 01;1 g t • 1 •• c 

.ampl 0011 c~ed by 1 r 1n t rile 

on Is .ned 1fi'ttl 8 tn. ) 

aut lolentl 1 14_ r 0 al. 1 .. tdin 4lUl ,,1 

Il 1_ tlon. h.. w • re 011 ot_ 

n: ainto D DallO 4 

1; .-0 tor 20 4 with 

to ril 

traDS'Oort 4 · 0 ttl 1 ho torr b.1 liquid D1 tro 

1. were ceatrlt d at '000 • to '0 
r 

t -2000 tor tarth. pr 0 In 

p 

• 

trag 

f a 

'\ed, 1 1. 

xt 0 

h 

o t proo 1 • 



1 c ., 1. t 

15 old Oro t on the d~ prior to 0 tarlng ki4ney oe11 

re 8laU t 4 4 kidne •• 0011ee. in 'ter11e 

k n lnin 0 111.4 H ( 1t 111 10n) 

b. t1 bio tics. h ki 4n 

o It labor ry prov1 d.1 th 1 

d 

hr1 • at! r. 

1 

tb. 1d 

:t 

of tarile 01 

an • 

b.e 

lth • lp of • 

an tin 17 r Dsterr. to 

C 1'1t lc pall ( 8 , 19 1). 

B 

p 0 dare of Tyrrell al., (1960) --
nt tr 111 

,. 

o ta.1nin t1 1ot10 

n d 1 

dded 0 the r 1 1 1 

ont nd g1 ted tor 15 

1 or 

tion 

fiot 

7. 

r and to bo t 00 II nd l'l. 

'If 41 ar4.a. tCt 1"8 

t otor. "h: ~ r in 80lut10n 

nd oxlo 

~ i 1 •• 4 tor 

45 nute at'7 o. h. au rnatant oel1 up 10 



1 , 

0011. '.4 1 & tar. Th. proo.4ur was 1'" t.d and t 

o 11 8ll8p D ion pool was tlltered tlu'o'-\ 8"81'11. 11 

oloth o .. e .. ..timen". 00 a. par'lo1.. Ttl. tl1 .. 

tr terred 0 '0 111 oentrif . tll and oea ritllPd in 

"'1'1 t 600 rp. tor 1 0 a10~ • !b 

s pUltatut _ 4t.,crard.4 Md ~lt •• 8dt_ te4 0.11 oltlllp .... .re 

.. 1 1'0 11' pip.ited wlth a few 111 of w1;b. cl1 Tb.e oella 

" 411\1t_4 with powth diu oon'ta1D1q 10 per 0 n .. 

in 1 .. U .. 1', t1bl tio • ,ent 11110 500 I U. t . 

stre tom,oin 250 u and _'oostatln 50 uDlts per ml CD t1 

a"~. 1969) to 00 t 1n 1.5 0' x 10' oel18 per 111. 

11 penaio • 

• ere 001e4 in 10 al ot o.tll edl • 1- JIll ot 0 U t.Wpe_l a 

ken to wbioh 2 *l of 01 r1c old-OrJat 1 .. iolet .olution 

added, mixed and lc pt t roo. temperat.ur. tor 15 II1nllte •• 

!hi • 1n d oel1 • wapeD81 OD 0 tl1117 .tilleA ill bO"b. 

oh era of 'IIOO~O ... t r and oella .U" owatea in .B.O. 

00 tin on er. Oella with 1." t f.U'ld •• wit ole 

DuoleWl wn 00 tea r n. 0 11 

an tn. ullDIber of, oeU. oal0\11 ted toll • 



WIlber of e1.1 1,1n ,4 Gome, aq\laft8 X 10000 x , • 

D ber of oella per D1 of pooled. peD81oa. 

.f -, 
't ." 

snap 10D .. sUi' bl7 41111t.d to oontain 1.5 to 

, x 1rY 0 118 pel' III (M.J:O ~., 1., 1964). --
D. ..UIlS of a.,US lB. Ol.ll;tw:. tu • apd bo"~l. ,I !h. 

411ll.4 tUJpe 10n 111.4 u011'o1" 1 III 't utten 4 

'to oultlU'e tu. • aI4 10 111 to oultun bo1'1 • pl .1 

•• rile 1'Il r oork and leap. In elant1n poetUon 1& lea 

~ . and plaoed 1n til. 1 11 tor t '7-0. 
__ _. ____ ._~ ______ ~l DIp' U 

r 1 d1 1. ot t 1 t P t f"ab. tn'tf'lWUk 

a 1 U 84 • '7-0. 
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7. 0 
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oontrol d 1 \l ied & '7·0 • 

oteri t10 0 a 0 Dio 
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fur 
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11800n 1 winter o (!f ble ). or denoY1r 1 

00 ll.l'%'e1lO 

(~ bl. 10). 

8t 00 t 

r th 1 out 

1Dc 14 • of Ro Vir 

1J1 001 -

o er.ed th t the ov var1 tion 

lndlY1dual 1rus 1 

o 

11). It 

o tor tb. 

o 

(T ble • 10 11) thou h 1n014e of .,. 11 vi 1. ~ 

qL\1 t. 81 11'1 ant (Table 8). 

It r port d t t In:tectl0 It dla.zT 

whloh Vir t rl lso1o.te %eO d to 

1'9' ta1D~ 11 s 0 t pr 1 

(A Tb seY 1'1t1' comp1 xi y ot 41 11 • 

due lnt ot10 • 
intl\l ed by oold and " r ( cal D and 001'1 , ) 

nd 1 d en r p~r d 1nold no t ot vlru 1 

1 1n on \It t lr tl at on ~ 

lno • Ul"y1v ot Vir no 01 t 1 1 

t. '-lltl'. 191 ). 

1 n on t 000 tfJir • 
o th- o D 001 a ne e 0 n on 

tb. ov rY t1 n. 
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• 

tor tn warding of the 1 1 tnt.oUo_. M a _~te~ of tao" 

th ere were no.,ir 1 01.1;1011 in the ,. _OllP ot 0.15 daJa 

(Table 12) and .toWld to 1nore... the ool.ostral an'lltod7 

• -7 1 the Maher a grollP of 15 4 18 '0 0_ n't 

n4 1 to 2 -.ont 

It had •• n 1'eporte4 that en .roo,Ytop 1;1110 s-n "1' 

1 1ate4 1n l»o~_ t1 ,. h throat reo'\al. lea of 

'78 oa1 ... 8 below 1 y.ar CD 1;t and n, 1969). Two tl'aiM 

ot BnteronrL18 were 1 1 ted 1n )o'f1De 1»r1' tldn., oe118 

ho laeoal.ampl. of 15 4a1r1' OOW and wo trains ot En 1"0-

vine frO'll DUal awa- of 100 beet cal ... ('lamini A.ll'gr1, 

1969). 11,.. nt.ft-ViN were 180late in lIOnk.y kidDe,- 0.11., 

vi • embr,roDiO kidne" and lWlg oel18 fro 58 t eoal suple. 

ot .o 1" .. and year11118 cattl' (DUll_ aDd Bu a •• 1977). 

I tbe present ~ud3'. 14 enterooytopathogenl0 gents •• re 

is olat.d 1n oalt kid T oells troll 200 reoial 4 thro ... __ 

ot 0 'f. alow 3 JIOAt a.. h. 0 ana 10n now 1Iad. ,bat 

Entero.,irus ooourring 1n ditterent grOllP thers sllPPOri 

fro ttl ve illlt ora .l.I:geating t t EnterovlrWl 0 OOOd ill 

01 g group when t ooloat~ 1 ant1bo4T wan •• awq. 

N1.\l'ty !.,_!!_., (1976o) !lad alao de1llODSI"ra:'.d 001 strwa f. 0 

o lv s durin the first ttu ..... eu of lit. ba4 ,,"v.lated the 

ooourreno of Rot rus and alao diarrho.a • 
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The OOOlU7:enoe of A4.llo'Ylr. tn. .,,",op."hio .... D 8 1a 

the pre •• nt at ely OOO\lrftilC til 15 Up to 1 IIODth a erG. 

ana abOY. 1.D48 8\lPPOJ:ft of the t1D4!np of Matuon (1m) 

tha~ A4.n..trua aftected raze17 oaly •• 1 ••• thaD ODe .. ~ 014. 

!ho\l Roknrua &ttee •• oharacteri.tioallT 1'0Wl8 &lIlaa1. 

aft 0"1n8 newborn 0 ly.. (ll ... tt ., a1.. 1974, Ai"e,. .l1li --
urpbT, 19'76), , 4&,. of ap (MOI'U ." al •• 1974). 1·4 k7 014 --

(Bur • and Slapaon, 1976), 5 to 7 da,. of a (ood. ad 

rid r. 1975). l' h d alao been n por'ted that Rota'f1r .. 

at~eo-t.a "both ne.born and 70WlI all1al. (Hol.- .t a1. t 19'74) --

.88 ••• n ill 1 0 2 Dtba aDd 2 to , tb.. grollp 1IhiOb 1a 

ill 11 • w1\b. t he tlndl of Hol_ !!. S., (1 974) 

y , Diu ot 

DO 'firus 18olaU. pro biT a • h. aDiala ba 

d .... e1oped suffic1ent N81.taDOe 411. to. liar lilt ot10 1 

l it • 

i't')"~l aDd sl!pt..n" atatrl-.aUoD, Dlail'iblltloll o~ 

'h. tbze. o~opathoaeftl0 ..-nt. amoD, bze.4wia. aD4 8,apt0-.1 •• 

are 81'Y8D ill T bl. 17. Tn. iD01A.ne .... 8Ol' in White oa',,1.e 

With 17.'1 per oent than blaok 0 ttl. (bqftaloea) with 11.9 per 0 J 
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7 ~l 

on 'he w 1t. 0 ttl' ~h lnci in aillog 1 

16.6 p r 4.n, an 18.5 r 0 'b. 

9 r n 1'.9p.ro 

!b 0 erY iOD t Al 14 ." 1., (1979) that host --
~ to~ 0 a1 er th olinio 1 co ot int otton 

p du. h 0 en tio 

111 th pre n 

14 0 • 1 tl • 

tio ot nt t m 

10 0 (1 01 O? 

19'10), 

( 1 1 

'~a 1 

• 1977). v 

ell fro t 

et 1., 

Iao1 

h. 1 tb;y ........ _.I.U ( a' D, 1 7') 

ympto-.... ..... u nfeotlon t .1 

et 1., 197 --
1 01 t 'Y D 1n 

A'll 

ple 

us 

ot 

re pi 

• 1969, Ra 

ot 0 1" 

re 1 01 ted in 

It 

t 1., 197' ) . --
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( 0 \11t1. 1976, 
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o. infeotion OQ14 extst 1 t ll,y 00 urn 
aViral at atJ' 1. ot h v!r\l.. ( \11'1. 1979) _t110 

• 1 1ns lao tlo_ 1 he 1tb7 0 .... 

11.. na. ot 1l1.feo 10n caul pro 

to potent! 1 oure. of lnteotlon wi thi tlw herd (Wo04. 

an4 ael rz't 1975), 1 d1ng to deYelopaaen" ot ttfflo1.n 

1 18 1 nel three ontb of a • 

4. 

1 • OV 11. 1 • e of vi 1 a n in ltv took 

t o. 4 

"'1" found to r en"_ 1.001 d Doe 

a are 

l.a 0 Ro v1l\l •• 

found to lIOn 1n 

SOll b.-... at JIODaOO . d .10 __ '1" a. OD. a •• of 1 to 2 At_ 

ot a llowed tha hiS t 180lat1 a .followed t 

:5 DOYi 1 P 

po 410 ~ o. t 

t1 " t 0 t 1 e • S to •• 0 1a. re 

lao de DBt ~ by vinu. ot h. t t ,bat there were .1~ 

1 01a1;10 1n • arently he 1 hy 0 .,. .. 
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Ro Virus 0 
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do 
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( ) usln t tp tt • 0.1 

.ue nalon tartlng fro 10-1 to 1 

d into ach of four 0 l.t ldne,y ( ) 

c\11tu • xt. 1~ P 10 "f1 1 o lnoou1 te In'tO 

40Kt ·0 ntrol. h i 1. au ted t 

'7·0. All 'ttl 1. oou1 ted til re ex 4&11, for the 

evid d ro of OP reo o rdlng to 

pro 1. t of ... to 4+. The hi t 411\1t10 0 

the viru le ha + OPE w t • aDd dll.ut10 • 

Th. nd titre the virus. c lou t d 8 er. a 

U 0 (1 9 t~ 4. 

ach repre n t1T. 

re o ot the 

2 Ill. h t t ato '9'1 

ot ttl ook vi ot he 

e17 A042, A142, A112 an 126 

r a; th d 
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ro temp r uzel 

er11 
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ill or ~11 e of 100 d 50 bl' i t rlL mn 
1 t n. E b til d. 1 10 t 1 11 tion wl't 

tl 11 14 r • he 1 

1. " 1 1 1 1 • i1 C 

tu • of t 1 0 1attoD 
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t the. • 18 1371 e r (2 v/v) 

t It tit rnb 0 

1 1 1 ho with perl 

1 en 

lee t a 37·0 for t • rio in it incll tor. 

.tb r r ted d t • e 8 of the • 0 i 01 t 

• 0 • our 1 t r1 • , 1 ly c v r 1. 

terli 0 5. 0 1 :p r :tl Jl f 

t •• b..r. At r 1. t 10 .tal 

• dl1 t10 wi er t 1 o 1 8 

ted 1 1d d 11 r. 

1 OLl8 t1 Z' '1 t er 0 

• 
be . 1 t ot • v1 t1 t ot ID 0 t 

t • • r h • 1 re lula 4 
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R. and 0 ! ula (1 38). 0 u 
of h virus tltr of nr 1 01 " the laol r it! d 1f 'her 0 1 

h tt v 1 • th 01 t. co d 0 

i • 

) t lisation 1 c in! 

al • i • ( 04) 4 1wa hl 

(M ~) lutiona n h 1 5 0 do p r t 

tho 0 al11 Melniok ( 1962). 

re en oat ot tn e • t 1 

I!' 0 an l1ql1ot xed eq 1 

t 2 012 nl2 olu: ions. tle 2 1 

d tl1tr 10 

nd t po d 1 o PI' n t 

o 50-0 1 ir u1 tl b til • 0 

ot 1 ota. 

U .r tilt "fir ali 

o • 1 

a 0 p rto_ • 00 

P 1 Iv ul fo • 11 1 Y 

tin 



4) Oz:!010p:!. '1 and OZ!o~h'a1oal .tta41 ... 

1) PftPl'&tloD and lDOoulat1oa of o~.,.nUR 04'hru1 01 

oal1 oultllft8 were prepan4 oa tlr1DC OOftzeUp. (MalItia-ItT, 

19'12). n_1l t_ ••• , ... t\&llJ tor.4 'tbII aoyanl1p. " 

_lIpt1., 111 a atartl. peul41.h aatptloallT. ~b. _-.ok .,ina 

1.olat •• ot •• oh r.pre •• n .... 't.,. aa 1. OOIl,alD1n a mlll lpUalt, 

of lat"'toll ot 1.,0 wae luooUlatt4 1."0 " - nap_att".. paV1-

di.he. oonWD1ng ",_sU,. and iDe" ted "'7·0 tor 2 b.oua 

for ~lral. adaorptl D. 

!bell ..... ooftral1p. were takan old u ng a •• -par " 8\)a .. 1&1& 

and dlppt4 1. etr,141ah •• oonta1nlq MM to h otf the aU'taca 

UDadaoZ'ba4 'fiN.. actt ooftraUp waa tranatan d to 'aril. 

tll • ooaW lns 1 III of MJII and lDOI1 :ltd at '''·0. 

tna 1ldao_a tube. of a -h .&llP1. were barf.at., at 

a. 12, 16, 20. 24. 49, 72, 96 hours atter lnf.otloD. At eao~ 

harYe.' to oOftn11p. were renewed, 6 we" ft_4 1 OarD07'. 

fluId (absolu'e aloObol. ohlozoform and 8Oat1. 8014 6.,.1), 

'\w for bae.toxyUa Jld eoelD _'Ia11l1 ( ) J _0 tor e..,.. 

dlg ••• tOD stu41.. 2 stored a' 4-0 tor ,. .,,,41 •• 

(M 11J.aa)IlT, 1972). UD1Dta.te4 Goyeralip. were a180 tuan.M4 

to S rYe oOlluol . 



11) •• -'WI1 ... 4 loU •• tal.g. two lat ••• , 0 .... 

aU,. u4 0 Wllnteot., .... lip 11'_. k la.la. 

-t&1ne4 w1 H .t I With till .~a04u4 _ttloi (Daa1. aDA Lnla, 

19.). 

111} •••••• 1nlll'l two lat.ot.a ani oa. Wl1.1It .. ".4 

oo .... nUp _ oOIl"trol boa •• b 1_01ate •• n alao stained with 

01 ••• W1 t ataD4ar4 ."alDiD, proo.4llft of D 1. ana y,ewla 

(1 69). 

1." .10.-141_, o~.n. ,taln1Dlt 0 tnteatea anA 0 

00... U tl-o •• . b 1 olate,. 13 1.042, A'12. A126 ant ., 

fix.d' 1. o~ ~t. tl~ld •• re , ... t.4 w1tk MoIlyaiD. ltr.~~ 

hoap .. Rtf r (O:r~ ubaakt, 1972) ., pH 4.0 t ~ 8 ala,," 

,,1 to ODe U of ur~.~ at • 4'" II1llta".. !hel •• re 

aut_4 wit" Aorld1De Or .. nllohOlu'o - IS) (BDI) 0.01 r 

ent ol.aU·o1l t .4 1. tb8 Mfr.. sol"Uo 

tor 4 111 t.. 4 ,beD .x·C •• d r n •• e ... 1110 •• 

All Ol.1Jlpue flu ......... "'Onll.ope wl'k • _:10 .. 1' .., 

lamp (HB02OO)... .4 t. 0 natioD. A OII\)lDaU a f .11 

•• it.r nlter and 001 .. lMa.rri..~ tilter ... .d. p ao'1OII1CtJro­

aplaT •• n tate. ill Sake. oolour.. '1.... A 1'141_ OraD 

fluor. so.n • 8 i ll. ). 11& 1'8. A ,.llowl.ll en. 



-.;;;;;:o&.-............ ,__t;,;;l_o_DI· In order to rao~erl.e the 'Y1ftl. 

lnol ion wbetb..r RIA or D1(A, en.,. dl _"on p.rtone4 wi 

1'1 01l1l01 .... (UJlle) D4 a.OXT-ribonuol .... (DBa.). 

l)eoxp1boDllOl. ( ) 4i t10n oa.rr1 d O\lt as ~ 

th P 4~ of Rbi at al~, (1962). D'QX1ribouuole • II --
exbovlne apleen (Ko. h .. Ll ) was .4 as a 80llrO t D. 

d ' 1 to a .olut1on onta1 ns 100 lt ot enlln,rIM 

ot 0.025 0. 00' 1 

\11 be. t tUlint.ot d oella of A042. 112,.A1 

41 at! 011 fo~ ,0 IlUt a 

oontrol, 0 8 int ated OOY r lip o~. 

\l ted wi til tn..~ 11u*a" a1. Oll_. 

Tun be OOY 11 .. re 8~1l! 4 with AD fluo obro .. 

4. on 4 a boT'. 
RtboD. 1 8 ( .) 1 tiOD oarri.d o .~ ualng 

RlboDUOl 88 fro bovin. pan reaa (1 ) t. oli e tr 10 of 

0.01 r o'!lt 1 O.OOJ ap 1 hlor1. 801 lOll ( 

t . • , 1962 ). Inteot -- an Wlln18 ted 81la of A042. A 112 t 

A126 d A142 r •• • to. 1 ,tlo11 tor 1 holU' t 

t1 '& (lA) at,l.\d1. I file A tu.d1 'If 

ea.rri do.. :r e _thod ot Oh 'n7" 1., (19(0). ! --



infeoted 0'9'0 lip 111:t f A042, 112, £126 and A142 ot t 

r p _ en ti. ve 1ao1 t 11' dried, tilted in eo tone t. 

10 minute t COl' • r 4 i a 1 t 

a nat th. reapec'il'Y 1.ola e for '0 Cn"te., draiDed 

11 111 oownd wi h tl.1l0~'.O.DO.-ta 4 an i-rabbit pll .... 

g1 bt1l11l e red in at. (Dileo Laboratory. ]J.trol~ . 11 •• .1.). 

Att_ '0 1110\1:'1 tbey 1f h <1 in 000 fa bufter n4 &mte4 

111 10 r oInt buttered 813011'01 (Ob..rrl !! !i .• 1960), 

wd.nteot d oella 1noll ted with immune .ru. nd lnt ct.d 0 l1.e 

incl1 ted wl. pl'8-i tm1.e4 •• rum .er.,..4 a.a 00 trol 111 the •• 

'e. • Aa an addlt10nal beo 00 in speoifioity. tbe 

infeot d elll .. re dlreotlr treated with Dtl-rab it 810 ~ln. 

the re \ll't8 .. r tnt rpreted oo1.'ding 0 he _tuN ot 

fluor e ceno. either oytopl mio or uoltar. 

1 the 

pr t1 tlng el7tb.J.tooytt. ot dilterent 8 018, 

o ~ ng 1lke nterovlr .. aDd oth.rs hannl 

bro d ran • 'lh18 propeny i. us.fal in d1tteftDtl tiD. 

.lrus at grOI1P 1 ... 1 and subgroup 1 • .,.1. 
"1t1' tio ot the 1'1r 1 olat.. o.t2, A 112. 126 and 

A142 ~ o8Z2ie' 0 t t '7-0 b.1 using 2-told tlutl0 

." rttng fro 1.5 0 5120. Tn. aBO 4 re f m - O. 
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A. 

) Bl,opblal 1 and bloob lI10al :re "ttte.: .1.042. tolUld '0 
11 'Y1 a al •• ~ gLng hoa 50 to 100 JIll (Table 18), 

"t 1.t~ ether ('fa ~. 19) aDd not 111 .4 b7 

Oatlona 1 IIOlar sn 1 011.1 rid. d 1 111 

lllp t. on U lng at 50-0 tor one hoar ( • 20). 

) ........ ;";;;,;;::..;;..¥;;;.;;..;;.;-..,;;;;,;;.;;:;.--...c-;;,,,;;;,,;;;,,;;o;;, ....... ;;..;::;...;;;;;;;;,.,;;;.,;;..;;;,..;...;;;;;;;;..;;.,;;;,., 042 f 
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tOxYlln n 

1 howe he p senoe t o hili ~ole iD01ualone. 

h o hroma tl of t e n~ol.11 _ re usb,d the r1 Aery 

oph.1Uo 

••• n in the oentre ot he u~ol'11 { D 

., Ducl 1 1Ll 10 re _4 opb1110 indioa 1 g 
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~1 2 I deno .. 1r 8h 1n en.na1," 11 1. 

ohan oont nin b 0 111110 1001 10 .. 11th 
nalo ound the p h1ng the nllOla r cbro tiD. 

to the er1 bery. H B. 10001 



100 · 

that theT are DlfA "r1a~ (Figure ,). !h ••• grapel11c. 

oluten on atalD1D.g with Aoridi_ OZ'aD tlllOnobn.. (AD) 

sll0Wtl4 'the pre •• no. ot IUlal.t and ohroatin 1JlO1W110.. p_tw4 . 

to the perlpU17 and lar&8 _... ill'tranI101.ar .... nlab ,.11 

(l lgu.r •• ). 

Cyt h •• loal RllcU. .. wi tb. lUUa. 41 ... tloD tol10 cl 'bT jQ 

atalnllll aD4 YlaWing QD4er fluor •• oano. a10~00pe did Dot 

remo? -.n. intranucl.u ,.11ow18h pe.n .,1511001\.1810_ 

wb.areas the T'OP1uld.. 1UU got 41 .t d ('il"'" 5). .1Id.l 

prepar ttOD wi til DlAli. cli,..tioll cl1d nao... t'h. yellowUh .. 

lD.trallUol.U' DIll "iral traolwtlona as well .. the oellt.ll.8I' DB 

b,,~ not 'th. tl.ame re4 o,;oplaam1o UA <'lgllft 6 ). T • 

lDtr~ol.ar 100111810 .. say. a p081"". !lllor •• oence •• tbe 

ll1101.ar .1te aplll8t type .p.oUla A4.I1O"irU8 antls.ra pr.pan4 

1n ral"~it and oO\lple4 wlth 1.abe11.' anttrabblt 1l0bt.ll.1 

(Figure 7). Tb.es. o,tolo81oal and oT'oob.lI1oal obaqe. 

aooo1lpall1illS the tDteotlol! of A042 414 re .. eal that tu .a. 
leolat. i. a doubl •• uande4 DU. nr~ oapabl. of prod\W1Il, 

'peettla nrua .opro_ill at tbe Jl1lo1-.r 81 te of the •• 11. 

wb10h baa a tend.no, ~ eluter lite a budle ot srape •• 

0) S.r~lo&loa1 ~.atue & A.~ Wall to\Uld 'to poue •• a 1011 

tit" of IIA aotlYlt7 .pina" bonne 0.11. btl" Dot with otbes­

RBO (Tab1 I'). Tbe resll1ts ot .er~m nea' lisation asalaet 

100 !01D50 of Adenovim "Tpe 1, , and 5 .nowed that _. yUua 
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1. 6, AdeDO'f1r\18 042 - DBa. 41 _"loa. !he lDteotea 
adenov1rus .11 Ol_"N all the a e •• of 
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ptlDo_d Ollt app. • oe at the IUlolear 81* .UN 
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AO 100ax 
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'1 9. R nNe 1.112. Ad'Y .4 OPI of 01 oella 
ahowlDg OTt pta 1110 pzo •••• pnnotl0 D\101.11 
aDd oytopl 1110 1nolu10_ 1 red w1"1l 

B • - 4001 
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71gur 10. 'Y1r\aa .A 112 - A4'YaD 4 OR a eU. 
iD 0.1 opbtl1 oytop 1 1 io_.1 

le11 ~olat1oD 'p zinuol. 
a. B 100CJ1 
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121 Ro vir 112. Inteot doll kidn.T 0.118 
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the inteated oellA 8 ow exune ... .., "01 ••• 

Gte.. - 4001 



1 '" otaYir 112. '1'aDoed CPS of t OX Mila 
.1l0WiD, p11tDotl0 llUo1.1..18, 11 ht.l8 o.rtOP1Ull1o 
'Y801101.8 whioll 0 1. • a~ ~be peri 1I01ear a 
puh1ng 'tbe DlIOle1.18 to ODe ai4e with 0 ten-tio 

aophl1lo oT'opl alo inol lODe iD. oi.ten ... 
ot oytoplaall 11'1 tn Gle a a.illine - 100Q1 
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41 '10. ( 1') leanDI the D 1. i • DB8. 

41 a.oD ot tu •• na. ui ella .bo_1 

IhlOle n n. ttl Wld1 " eD1 U 
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OOJ.J.aBOTIO 01' S L'E AlID PROC SIlIG · R 

OOlJl!D-lPOOJ1I>EUi)O!ROPlI)RESIS 

1. lftu-od" 'lon 

QOlUlt i» 1--'0 leovophore.l. (OIBP) 1 . one ot the pia 

-thob 8aplo1'! 'to dete the .1 . and Y1r". antigen _lDC 

b.ype~1manUl. "'r\1. wb.loh ln an eleouic 11.14 .to~ ole8l' 

p aipi ting 11ne in a • 1. aIBP. fOtlud to 

to r t1.e. .8.1 i1 ft thaD. Apr pI imm\Ulod1ttWlioll (.lGIl» 

re rdl.. of whioh the ant1gen .... tiher t ,oal. or '188U 

"1 D a. 0 .r.,.4 bT Mo 4 et al •• (1978) in 4.",ot1 .. --
bO'YiM R 'a.-tru. om al.lCoe •• tull.r' 10yed 111 d., •• "lac 

Ito" viNe tro. 'tool. of ohildren wi tal tro"'l1wl'ltl 

(1 •• l1dos. U !l.e. 1975). 

til tb1a ohapur 48teot10n ot Ro.. :Y1rua tl4in om tro. 

d" .. 1 •• of 0 . ft 1s pn ... _d. 

2. Mat.r1alJl and 

1) " 11,0'10n. and proct ... 1D,' DWlS .. 0011.0 ,4 .fro. 

44 oa l ... ahowiD. . d1arrbo • de bill '1 ana a ll 0'17 beal )Q' 

oond!tlOll fro d11f."01; plac.. n4 ere trauaported in liqt.d.4 

nlt:ro 11 at -196·0 and tored in t he 1 . orator;y t -20-0 tor 

t~ther proo 81n. 
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'Ile .ll. 10 ... plao.e' Oil • . ubo ... ,to_.,u 81_t,.-0. 

1I10J.lO o~. Brig and l.tt to~ 10 lila" •• ~OJ: .'lfl101.a' 

a4.0rptloD of "i:ral a Il t the ,xC's. tlu1d 4J:&1a.! .. 

10t1:112 g. A drop ot , pe:r .'D' a - D1 17'" sol"'loll .. 

th.a p1aoe4 011 'be p1.d a. 8 st.a bJ G%18t .t al •• (19"19) --
and l.t, _ tor 10 aiDtl'e •• the exo ... a ... guad 

dried III • 4e •• l ator. !be 148 _ft "ben.xaa1 4 Z' 

• 100 .re. O. Joel Japan. 

Photoll1oro(lrapba were takall T \l81DI eleoiron .8.1"1". 

toaat flne gn1n pl." ... 

, 1.eUoD 1I10r_copio .DBl1nat1o.. of tbJ 4ua .upl .. 

1ft- n.oaatal 0 Tee had n",ale4 a bos. or TU e.. flut •• 

,,1:r118'. 00\1.1d 01_ lti.d lo.w ~bn. _01lp8 .. do .. 

Mad.l'T (1979) 11l hU_D .tool.. Cirolq) I ,_idea th • 

Tir... tbat Oall __ noo I'ed fro •• '001. 'V oe11 oilt\ln ilk' 

4.noYirwt. ParalDtlllell .... true. ato . C1rotlp II 1 llld • .l 
th • UNa •• that Dot 'M cron I'OLltlJl'17 111 0.11 o1llture • 

\ aD:4 group III 00 , ria" aIi
",. bMtu1.opba an4 other .,1rus •• 

whioh are p&raal'10 Oil tbe . ,.rial non ot th. pt_ , 

yuua .. 0 .md 11l laeoal sa. 1 •• UD4er .laot:rOJl 1110% Goplo 

studY are pre • tea in T bl. 2? ! 
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Group I vir , .4enovlrua. Paralntlll Ylr , 

• h r1 . 1 

a Enterovir.. re 0 en d r U 

1. ('l!able 2'1). 

t oO\lld. p; wn in the rOllt1 ~i ll. 

o t bl. under 81 tr D 1'0 0 P • 

11 1 of 

( dot 4 A:rtr'ftWa .. Pt 

• With tl 1 

P 

1 

r 

u 

- 1 

• 

P lntl.u ns 'fir wi t lipoprotein .nvelop till d 

with U 0 0 r e ( ~1 ,,). 

S'tJ:anCl8 of cd 1 1 

• 

elxtJ~WljLDS 

11. prln 

1 • ,, ) . 

lop. - 1 e ,,) 

d 1'1 

1 .ely ok 4 \lb Lar tru ure whl0 

EnterovU' 8 1. 30 

• rYe tnt 1.. der .18e 

hUe 

I honn 

01. 

• 

) 
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", P at lu n i 
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lip rot 1n 
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tr 0 p 1 
• D l~. 

brok II b1 9 of st rand ar n ~ 8 ill t • 
t1 14. Dire t mioro copl0 gnit! ation 26,OOOX. 

o hio ific tlon 79. OOO~ 



1 r.' ., 
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Ditl0 lon 20.000I. 
p otogr p 10 nLtlc ion 0,0 
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1 ", . n rovir (olos.d arrowa) particle of 81 

50 it loOlloa c1ral in b.ape . 

:U1reot or oop gn 1 ti n 50, Ooax 
Fh to oUteo. ion 2, 5,OOOI 



ou d ., 

o -ld 

o 14 ot 

1 t:: -,l .» 

11 

• ert tbe 0 er 1 vlru (! bit 27) -hi 

! • vir .. 

11 cult~ ~.ohniq 

ted 1 

"..,...,.. in tb ro tl 

Promn tit ong t • 1 R h 

te tur ot 81. ~roJl • 

r wi h Ollt r 11 ( 1 34-) • 

e t 1. 30 with 

no • '2». 

he 1 

, ). 

w1 

7 

In dditio 0 he •• 

ot r 

:\ tail weJ:8 •• i t 

'2 • on the pM.' 

!h • nop 8 

1..4 oteri ­

or al 

h are 0 1 Uo:ted ill 

ell _ • (M d 1 y, 197 ) h d1 us.. tut ere 

he ~l ot d1ar.rhoei taeo 1. 1- • 

81 tron or080op' are e ted 1n T ble 25 t -
41.arrb.o 10 
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Of t '0 a 1.. hom diarrhoeio ... 80 

the" 1. n d th p aenoe of '> vi or 

of whio 17 amp1 ••• h 4 t pr eno. ot Q 

alone or 1n oomb1 tlon w1t othe r nrus • like 

,true ( RT), p&raUl1'XOvlr ,P inn ell ~1rwt 

n.d~ aU 

r, Ollt 

1r ' 8it 

O\Uld 

d. .,ir • 

whereas SR.,. • .e. in 2'. 1 ••• 1 "her alOM or 1 00lDb1 .. -

tio with ot.ra. aT alone was •• 8n 1a 9.&llpl. anel ., 

virus alott ••• n 1n 4 sapl.. hre. oaly. wi b. 41 • 

ahowed he reBenc ot ntel:O'Y1rlls.. PEU" virus alOll 

wi h R'f.. 1 0 0 t whi h howl 

diarrhoe il1"7 ( bl. 25). On 0 1f 0 t 

preseno. of 0 lon with SRV. h Ooron vir 1 

no '" th p .noe ot the p. 10 r ot orona 3 ... 1. P ~ ... 

Vins was .en ill a d. d.Ilt ted 0 t t 11 d 

r. plr ory 1DIPto ong wi h aT g. hill oalt .how! 

t pr..enoe ot ParalDfl"en • Ro' D4 RY. 

ot he 29 laap1.. tro nOD-diarr 0 1 a ... ,11 he_ 

h. P 8 nce of SRY, 0 • we P "firWi and • 

with S '( 1. 26). 

S_11 RoWlA Vlrus ot .1.. 2 '0 r •• 

\l q\l1to. in d1.anhoeio 

• le. nterovlral xoretio wi • .,1 • till • 11 

ott. toWl4 1 l0lUt · ohl1d~ (,U!1 _., 1961, 



» 11, 19 3) thJ. 0 bora 111 

wb Il C 14 1'in th ro1 • fOlilld in the 

( ad.l Y. 19'79). t h pre •• nc of Ro trus. 

it hol11d 1m in h01 gloa.l1y 1.1111 

1 8S b. d c d1 h in biotl0 ( 441.t n 

et al., 1975. b • al. , 19'17J 0 1977 ). -- --

!hirty d sample t~om 4 rrho 1e c 1 and 29 non-

dlarrh 10 0 1 8 U ~ ot 1 

o pelle he tir e 4 ~el' 81 ctrQ 

lor oope. 1 otron at r OOPT rev le4 tne pre.enc of 

Ro .1Ne. S 11 Ro , En rev 

P aDl.YXOvi,rua. p ratnfitlen Vi and ot rants 

Rotavi 

Ad no .. 1 o 

n 001 t 41th d rh 1 ampl 8 

In •• dlarrh 10 calf. all .,it 

t 

rea lrator o and diantho sb 4 1 'U 01 

Para! tl na . Rot .. R • 
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OOMPOSIH PIOfURE or !rUDY 0 SP , Rt AID 

BOP N! 0 as a VIRUSES IN a '!I& 

AI at 4, Oft" reap1r 'tory aDd eme a ho a10 'Y1r e 

1n '1 eol 117 v we UD4.r~ 1 h t , 

0\11" k o. out t • ooatlft' noe of vir 1 in 

1 h 1r d ease po oould neled. a 

owl 

would 

• 0 11_ tnt_o ion 1n eo 

• 1 ng w~ 1n h progr ••• 1 11Y stook 

oalt re illl 3:'0 in IDd1 ill P .erv1n t oro .-bn 

or 1d1 'T and n 11', tl8 ~ vi 1 tnt tto 

1e t 

al",. 

, mont 

like11 t 

I order to ob in 

re _leo 

vel 

14e8P 

a 

tor the twl.1 1De older 

real. no 8 a~ __ 

piot t t 

• 1ofeo 10 • 

incideno. 

yiruse. 1 0 1 ." tow. ltv took t wbloh _ e invol". 

La or red c It razing p:z:o' • w re ho and were 

eta 8d duri • fer at.. 0 to. 

'flrll8 1 

81 the 

of rea 11'a orr and • t r 

" w b • r 

r. redo antl, ae. in t elll. 

• 
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tat to -111'107 •• rtUa-tne llaia eDa.. _41 • ..hi. 1. t.~ 

ihe notal aad ~hna' a.ba to .'Yo14 pre .. "uali "lOll of 

.,ina .. du. ",0 "". '''' •••• of .p.01.flo aatl"bo41e 1 , 

.era u4 "be aa le. we" 'U'&1p .. " ,,,e.beell. Uqtl11 

Wltro .. n at - 19'.0 AD4 'h.n "zanapo~4 to tbe 1& 

.enln the • ample. re laGenda_4 luto aU ki,4D81 oel1 c\ll",," 

fl.thont _au. 4_lq 1n "t. .'ora at -20-0. . 

The ~n'lne ps.-oo.dtJn ~ lf 1cldnel 0 11 o\ll'\,," .1th • 

-11 t IIOdUtcatlon of .-.oidia 'in tl... biq ot VJPII1-

at.ee4 kl ." ceUa .1'11 RaDle,,· BS U4 adcl1 tloll of 01. • 

.. 00 le"e111J1h1bl' "h •• '1011 of 'rypal. _ oaref\lllT 

_t c1.ar41.4 w1~b a .,1 •• DO' 014 tita reaeltoe of un-ia 
.. olut.l1. Pro bl.1 thl. prooedllft had 8lpe' 111 't. pre ••• 

etw!l' to 1801 t. RotaYlrll whiG 4.' hOes trypalll a' 

, f1g/r4 tor 1 1a"10 (a We e' al~, 1977). III the ft.. --
t\l41' the oaU kidney 0.11 oul'tIft f0u4 to .. u88.f\ll 1& 

81 "f1llg a 04 _ber of '8 l .. tea t oytopa"l\oaen1o Dta> wb1o~ 

..... ol."ifted 'buuld Oil ,... aattU'8 ~ ORB. .eoordlaglT" 

1solat •• we" 14.Jl'W.a.. _1 D n '0 Adtllovlr\a poo-.. 

In ~on1'U OllP &D4 Ro'\a'Ylrll up. p~ the p1"epaft1iloll d 

a1l0 k .twa laolate. tor tu tit tion of the .toak aid to at., 

the blophy8loal, b1oohell1.oal. o7tologlo i. oTtooh.1I1oal a_ 

aerolol11eal obab.o'h1'8 of \he repre •• n .. tl" isolat •• fd 



po ,0 aJ.t ttl dn yoU 0 lll:tur 1 0184 

• found 0 t 1. 

Li". 

were 11l 

v1 1 in TO c v.. 

1n ut - to. 

tba'\ ohild 

a • • I't 1. P 

11800n 14 

h,y el110 oon 'tiona 1 t 

.. 1 int tion. 

1v 

t 

o o 

. , 
pre.ent in evert t 

0 • del y (1 79) 

II :x:cr t 11 rov! • 
0 n1 

hat ill amil ad J 1ncl n 

r1 • to poor nitary 

, t1ltin in mor 1 i 

of a o pti ili Y to rtr 1 14 no 

bro t t 0 ot 1 to 2 Jlt t a .. r 

t1 

• t 

0 t 

at ect toll by ttl a of 2 to , . nt and 15 dap 

t 1 o inola.no 1 15 it ooLll. 

• d 'i ~i enti 1 1n afto 

r. 1 uta of 'Y1 • 1 _ tion t the 

0010 r 1 7-

int 140 0 ntlT tb.T 0 in t r • 
I 
upper hand. S inoe apparentl.y' heal thy 0 al ves oould ao t as a carrier 

and become a source of infection for those calves whioh had les 

amount of oolostrum. Holmes !l !h., (1974) and ~ cNulty (1978) had 
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port d 1 1. t1 1 1 t 1r II ott 

01. 'tr 1 nti odie 1n the tnt ott 

S tl tic 1 1 of th 

v 1 th t ro lr _. 

fall rr d vir d t n Rft"l::n_ru , 

d w en pr1 

ed tor 1 01 tion tudt 

al~ t 

t dy ~ r 

t in 

en port 

r 18 f 

bad 

Moh ul 1 

1n 

1 top 0 ni i fl-

o 

1 

of 

Ol.Yo 

ou.lture 

vi • 14 ttfy 

• 
II ot 

It 

d Oy gro~p identified de ~lr Typ 5 c 

1 

1. ~. POD 1 ~. t W 't ou. 

n ide 1fi. .. R x. f n1ter v 

t w 

E tarovl • Oth r 

f oitto ra d 

1 00 1 n t 14. 1t1. 

Whl1 14_ if' n • vir 1 olat t .th r e itt lt7 

t t. 1 ete by l11po filt t1 

c tionio at 111a tlon 0 • t 5()OO t ytolo c 

, 
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oytoObelD1oal studies to tind 011' .. be prop.nl of _. t1P8 ~ 

.,i1'&1 inolualoD8 and the n1lO1810 014 OOIl"-U" 11l' a , •• rua 

uiral1.at1on te.' n4 o~n ~ 1 

• .,10,.4_. 

Of •••• olul1qwaa , OO\lD~ Wlo-.1eotropb.ore.l. 

_l.eo'roa mloroaoopl0 eoft'Din of dune 8upl •••• " f,,"lle&-

ellplo'_ to ll1Y •• tlaa. ~b.e ps".'DO' of .,11'&1 a It 11l ao 

8a1lple. 001l_ot.4 f)!'Oli Uanhoelo an4 nOIl-d1anbMl0 oa1"*. 

C UJl'.r 11111lunoelec1;r ho~.la W8IJ lo.tacl to be ... 1lJ' 

ope 'ed 81110e 1t 414 no", lnTo1 •• art7 00lli1, 1."1'I1_nte U~. 

eleotron miorosoop.. Purther 1t waa qll10lE and qui 'it epeoUl0 

1n thelr 14ent1110 tlon. Aa a tter ot t t 3ust with 1/ 2 

hoe of ao1naal. eleotrioal run and w1thin another 12-24 hou. 

reaLl1w oould lade ... ail.blt iii tniDI "u taeoal or "18 •• 

sampl.. up-to the p 01tl0 . rotYPt it oDly' the type apeolilo 

a'h 1a a'f'&1labl.. It _ nporia' t "ooWlt.r 1 Go!-

.leotnphore81 ... ta-aJ:' t1._ re a,.1t1.8 'ban a 1 

1. o41f.ttl8ioD ga,rdl ••• ot whioh tbl UPD wa. either 

faeoal or ius_' anti D (Mon d et al •• 1979). llrther, --
ulty (1978) wb11. reyl •• lng the ..no. teohDlq e. ot 148.tj.-

t11., .. h. pr ... _e of ao.y1na 1a foal aaple reponed "bat 

oplDioDa on tba aene! ,1 'Y1 tT of oooter 1 D leotrophonsl. 

41~ter and t t electron 1D1oroaooplc examination of faeoal a&llpl. 

, 
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woUld tier ill. om (Middleton.t 1., 1976) Il! -
~ 1e.t a1., (1977) found OIIP • ore enaltive th n --\ 

lectron micros opY. 

In the P ent 8t~d1 it tound th t OIEP was re 1.11 
u etul In bringing out 'the pre •• nee of 92 pro nt Ro vlru 

1 tatiOD in h dung o~ diarrhoeic 0 lve and 73_ 7 p.r oel1't of 

be. • In Don-diarrho 10 Qa1-..8. re elect. It mloro 

opl0 stwly o"t f eo 1 1. reve ed th. pr aene ot Ro ~1r 

1n 41 rrho.lc oola r her th in nop-diarrhoeio tool •• 

!l!his 1 prob blT dWl to the taot t t tor .lee ron or_-

oople twly ona requix. 1.' , 0 107 -.1r ]. 

p&r'tlo1es p r 0.1 ml for 8Uy 4.moJS8t~ 10n t the a nt 

(Gri t ..1 ..l... 1979). Such a cone nt :\10 18 po 81 1. oW 

wh.n there uti y, in! etlon. But om requir ~ pre eDOe 

f t1Pe-ap Uio ti er nd to get type- p oiti ii UWI 

D IIUSt in a po ltion 180 1ate th peoific viral gtl1l' 

dpnp took !!!. vitro. Mad.ley (1979) h 0 .n.4 

und r eleotron croaoop which oould not 

rolltln 17 lot in 0 11 cul tur • 

Ueno eleotron miorosoOP1 

twiT to .ore n tll. 1Doid Doe o~ re pira toey lid 8D ro-

path.o uto virus in oal."f'. lth a little mount o~ expertia 
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er worle 1 ftn'tUlted i finding Ollt tba tb.o 1110 

po ential ot th •• '9'1 Ii. 0 vi ,A4enovlrue 

nt rovlrua in 0 'Ye. Stloh a .tuq would help 1D. a.ftlopl 
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