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DE TECTION OF GI BBON. VIRUS BY EL ECTRON ~ I CR SCOf y 

Wattana Wattanavi j arn 

ABSTRACT 

BHK- 21 and MA 104 cell l ine were examined by inverted. l ight 

and electron micro~opes after inoculatiQfl wi th virus from ulcerated lips 

of t he gibbons. Both cell lines were completely destroyed within 24 

hours. Inclusion bodies in the cell nuclei ~ and t ypical herpesvirus 

were found in both cell lines. 

Facul t y of Veterinary Science. Chulalongkorn Uni versity , Henri Dunant 

Street, Bangkok 10j~ . 
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1 mJ1 L YI~'f'I L N lI~ BHK-21 U~~ rriA 104 1J1~' 1 ;') flmlln~ll'l;') m1 j'l~U'Y!"'1n~U
'L> • 

I IV IV I I.. IV 

U~'1'~h1..J Llfl ~ ~ L~n~jll'U f11iM'f'I"'..mt flL ~1~ L~tll1j~~1nm~~1n'lJf)'I~~i1 WU11 L'tf'f'lfl L ~lI~ 
o t I ~<. ~ C) "" ~ '" 

Un'Vl1'f'11tM 'Y!1JM1UL'UL 1'f'1 1 24 1111~N 1Jll'Ufl'f'lmrumHiJU1l fl'f'l1l~fJ£l~ l 'tl'f'l'f'l LL'f'I~WlmmK\J:: 
'L> 'L> 

~ '" ~ 
LQ~ 1 ~fJll 'l herpesvi rus LUL~fl~L~lI~~ ..:I ~£l 'l~'Ufl 

I <1/ '" ." ~ IV 

Lull~;') 1nlfl~n1·.i'u1~~'VI~1l1 species 3..n1. 'lIn1 ' 1~"'f:M1 "fl1'Un1jLLWVl lI ~ ~1fl1J 
I '" '" I" IV I II II 

fl1j~mt11 'lm1L o fltnJluiml 'YIfnU m11J~ b;tl"n1'l~~H ~£l herpes virus l:u~..JlfMj1uOU 

'lW fl. flI . 1934 ,Sabin lLt'!!: lmLlIn L~tl1 1j"'~'l1n~JJtl"'lJ8 ~fllJl 'llii 

II IJ' I 'iI 

JJ1nWLUj:: lIt 10-20 ihnULll'l lom"'I'l1nV1t f"lWlJ B virus (Herpe..svinss simiae ~;f) 
'" t.I '" 

Herpes-B) Wright 
III • • 

9l1 l11 flll~n~ ..:I ~tl'~ (Macaca mulatta)ofl n 1j~fH ~tl hp.rpesviru~ LU~~~1'lA~1!1.h 1nn 
, I I... I , 

"nR'IW1~ :: Li1u~"'1alJl 'Jfl ~'1~\llL~Mr:l1n1'ill1UL ~flum.J 'YI;a'l1 j"~LL~ \If)~'l'Ui1~''1flllta.rJ 'nn!) 
• " .. • IV IV I '" 

ll1n1jl~~ L~ll11i~ulu~~i~1 species alJ~1'l'Y!~1l11~ ~1'Y1 1Ufl~~fl l ~ll her pes 
I .., ~ II ...,. 

s implex (L ominis) ~n'l ::tllJl'lfl LL~:: Lim L~tl1 1~"'~iJvhJ~fl~"1-1; f)rl :: i1\,1~L'YI~ 1l11 fl ~1U 
, '1J '" Q.I " • 

~ 'In"'-3Vl~fll ~tl B virus 'l::LL~fl ~[l1n 1''1L~num.J 'Y!; ll L~ll11"j"'~tl1Q Q:: urJ..:Ii1llllLU~'I LLm~tl 
'L> 

"iii QJ U '" •• 

L~ai11u~ flfl'UrM1''YIfl'U~1l11 ~ B virus WU f»"j""'\lLL ,n'l'U~\ljl1~ lL~nWULu~'In"'~u~::~\l'llU91~lJ 
U • QJ I I I "'~ IjO,I 

n1'l~~ L~tlLlJ~ .J~ .JiJq1lJ1Ufltl'U'lJ"l,,]~1 t Lfn..J1 ~l lln1~~.m'U1 LfJ1JJ1L ..,~,j~ .J~~~~ L~mL~~ n1'1 
~ 'L> 

01 I , ... 

~~ L ~f) f) 1~'l ~u'W "j lU1.u~ ~~ ~llll1.,]"j1~L ~1 fl"lH n~hftl'U~.JLln~t~L 1~ 'llJ'j:: lJ1n! 14 1U Q~
'L> 

I ... I I 01 I "'. 
c:i d d .. "'" ~ _~ ~ '" :5 1
JJ LaJ~~lJmJ 1;} Lfln Ln~'lJ'UUrl ~U~nllf)n'iJ \l,lllJJ1n~1~ lU'ULL~ ~ JJ bAn~m,., -nJflflfllJU~ fl 1J.Jt4tJ tlUll~ 

• q 

~ 

flnJ~tf~ 1~L\'MlIfII 1~~'l nV11J 103) 0 
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~i1J LL&'l~ ~3J~thm1~~U~ L1CU'1.Jl1:1Ua:;~iil ; 1 Lf1Ai. 1J'1.hn~ ~~lL~'U f4~ un LV1~tl Ufltl~ 
... . " 

lL~a~~V11~~~'Vl 1Hfl1tll1J 7- 14 IU ·h·r~ 1~1 V1Ln~L~ml1'll1 1tl"'m ~u VI;tl~l1LLM (con. ""'''' ' . ; 

juncti vitis) n1' 1u~\i"!;Jt1"iA ,) 1 1'l 'tIQ~ L;tl Lt11m~m8 b ~~~Yl1B'UI")ai1J1.Jtl~~U1l fl~~ifl'U L'll~a 
tI 

• ... I I • 

~"ilU8'JlJ~ r, 1rurJf}lJbL~~ ~'l L,j1J;'f'I'M(I;~'ll tl-:Jn 1 ~~tI L~El herpes virus ~1'UnT~1ij~QI:MUlJUtllJ 
v ,,'" ." '1 

,~ vi rus neutralizat ion t .st 1 'j"'mru1 ~·h.l1J1a1U'llE) .J~..WI~fl L~£lLb&'l ~ 'lIfJ-:I L~uVl'n 'ln 1~ 

", ,. .., I '" V • 

l 'il 1V!1 'l~ 111U.MiJu 1~blwa1 f)~~'13J1~ 1n Lfl~B -:I~il Lfl~f) -llbmmJ'U LUf}1J L~f)1, 1 ·r~ n 1 'j ~t1~tl~1n 
I • '" I V v " . I:: 

~'l\1l1VllJ -:l1tJ~".:J~ .:Jyj'lillJ"l~ 13J1·Hl L~lJ1tJ1~ L3Jtl~ L~tl1 1·rmJ1J rllf),ui.1Jt!1 ~lJ LLt'l ~il1V11~ ~13JV\'ln1"i 

~ilBn~ 1 (excretion) 

I • .., " " • I I ". 

t!i tli1m1~1 L~mu~1tl 1mLl-Ja~\I~' 1·r~mM1.J~ L'xlllhn'llil -:l 'll::il ua Jt!l3J1' ~l:w tran
'1.1 

I " " " 

sport medium 'Vt &'l ' ~mn nUl edium U~iUllJ 0 . 3 "''l :>J1 n l 'llu1"ll'ln H:~ 11:tlu medium m LLf'l:: 
• ; ... I I ... ; 2

0 . 1 G~~a~ ~ lJ1L~1JL 'll~~ L ~U 'l bHK- 21 H~~ MA 104 ~ -:lBU'U'lI 1~ L~~'lL 'll~~t1U1~ 25 'll3J
'II 

" ;' d' • I " " I ~ .... •• 

I,L~~'1Jl.'i&'lf} fl L~U'l L't1~~~ -.1~ L"llm'll n1::i ltfU1JUt:.IUUn'l mntl~E) tJV1 'l11lJ1ttt.J 'J~lJ 1ru 3 i 113J-:I il 
" 

... ""'- 0 t'" . .; I J' 
ilruMn 3J 37 C ~~ \I~ 1nUU~1'l medla ~E) UUUL ~~~ L~U a E)n~18 PBS (phosphate buffered 
• 'L 'lJ 

" ~ " ; 

saline) pH 7.2 L ~~D 1V1 1'iL ~U'H 'lJ~~fl'l11ltJnlJ1fL! 7 3Jfl&'l~91"ai.tlm~ L~U~L'lJ~a LL~ :; 
QI ;OJ OJ I 0 I I ; 

1 ~fl~flrl~ ~-:I'l 'U'Vl~a~ L~~ 'l L't1~a bL&'l 1Ul L TI1iltMllfiMfli':J 37 C L~E)f1n1 'j Lll~tJumJfl'l 'llE)~ L~~t'l 
• tI " 

~ .., "' ; " .,. " IV' " QI

tlan~1n'i..!1JtJ"'-l1 fI LOutJ1fl Lt'lU'l L 'iJ~flU~~'Vtflf}Yl L~~'H 'if~f:lb 911~h'tL ~ L~Dl 1·t~1 1 m~~ fli LU\Jn1~ 
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" ~ , '" '" , .... I ... 

111U\1ji.11 L'iJ~ m.J1Juf.ltJ bL011~ LtJ~U1J L,j'UnJn~3JUfn ~~ 1 LL~lJtm 1aLlml1n., 
... '" '" '" I I 

'V'~£)~bl~1~1..JmtJ PBS pH 7 .2 mn'Ui 'lUlerl u 10 10 buffered formalin tJ1tJ 1 'fl11 3J-l 

~ . "' ... 
'VI ~<I-.l~1ntJtJ'ui1tJ tJLlJ.JmtJ hematoxyl in LL~~ eosi n (Luna, 1964) 

OJ .J I d' ... I 

11 1!:f\11~-Mlru11 L'!Jt'It'I BfiK-21 LLCl:: MA 104 't 'Utnfl1 f'l L'tJ~tJULltJ~..JL ,j'Wn.Jn~ J.J LLClt., 
'" ~.., d" '" I , , • 

I)"; 0 q _~ c:l ~ .. 

V1~~~t) t.J 3J 1 L'ULl1'V1l'H CltJ ..J L'l1Cl~ U~1n'U 1 L'lj~fHV1~1'UttrutJVI 120 g tJ1U 20 tJ1V1 V1 4 C• 
g d'J 01 "t t'0 ' 

Lnul'iJ~ff~ITUVI~a~ V1~ ~~1nUU'U 1 L~~~J.J1't ~tJ 2.5 i gl utaral Gehyde 't'U 0.1 M 
, 0 'iJ , 21 I 

cacodylate buffer pH 7 .2 ~ 4 C l1tJ1tJ 24 t111J.J ..J mnth1tJ"l.~'U 1 "/0 osmi um 
, v , 

tetroxide 'U1lJ 1 ~11J.J..J V1tf..J~1mf1J'U11t1j:: LV1tJ'Ulmmll1u ethanol 'twn :flU911..J"l Uti:: 
" ow v \J 

~..{ I.'U Epon-Araldite f1flmtJijfl un1llCl::tJtlJ.Jmt:J uranyl acetate LL~:: lead citrate 
I I I I ... 

~1'Un~J.J Lu~uu L~uu~~1 J.Jl~ 

, .. ' q d ' <, q '" ~ ' 1.1

wtJ 11fj::Ut.ht:J~ L J.JfWIJ.JLl~:: LH:'J~ L~tllltltlnu'l L'XU·nJ~h.hn ';j 1UV1 '1"l.'U'ff8~lhmLCl::~'U• 
I , ....... I , '" 0' " I 


( '1tM 1 um: 2) L ~tlltlff1au1t:JLL~fMn\h·r~tl t:J lL ::'U11u L~ t:J 'Ii'UL'ijCl~ L~ tJ ..J U,)1nn11., ., . ~ 

d' .r ~ ., 0 'I:: ' ':
L'ilClClL ~tJ BHK-21 L L~:: IA 104 YI \l~thl'fflJf1tl.,nV11Cl1 'C!V! ~VlJ.JM1tJ 'U 24 'ii'11:lN ( '1.,tM 3 ) 

.: .{., ' t:d I .., ' ... '-' .1 . "' er.:c; 0 

UClt LJ.Jtl L'Wl:: LtJtl11'l~91tllUem 3 fl H nwtJ111V1t..J Cl Lfl'U L~J.J V1~ ..J~1!lVI'U1 L 'iiCl Cl L~tJ 'IV1nf)'ll!1
\J 

v 'iJ II I 

1t:Jll~')ltJt:Jm.Jfl1 t:J hematoxyl in H~:: eosin nu' 1 f)Jj 11'WU~1Jf)~rl:JUUf.l ~'Uij1 Lf)~t:J~t1tl-l 
'" I " ,~ , ,, "d' " 

L1I~t'l ( 'ltl~ 4) ~,mt1lfl.J11m 1,"'~ !fi1f1 DNA i.JU1.u L'tl~Cl LV1~1~U'U'UlltJ w;~:: L i J81J1 L'Ll~Cl LatJ..J

• 

., ., 


• ..,,, d' ' , '" 

1t11'l' 1~flmUn~a-l~~l'I"j"jAtJ~ ~nmlltJn'Wu1 1"j~~~ ~U..J~11 L~l.lt'l"'n1!ffiJ~ L~:ll'n::'fltl~ herpesvirus 
'lJ , 

• "'.., '01 I , "," '" '" I I , 

f)tJ1.tJ t mffiL ~fJ~L ·rffi1U (nM 5-9) ~1tJL 't1~~1 lf1rrn::L~8m.,1LtJ~mH'~wn'tJ n1'ill111J.J 
'lJ 'lJ 


" I .. 


~t ~tll1"j~llU1.'UL ~~ L~U., 
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, " II " ... ~• ~ln01rvh ~fl 1'''~~I3J l''H'l'Y11~IUL 'flfUU ~f:,'" BHK-21 t~~~ MA 104 1"".JVt~f1 

I "II 

11l~u1 1,~~u~1~lfl~n~~~~~,,~u~~~n~'fl~ 
, I • 

lf1~~11u~1uU'~n~u~~~ herpesvirion ~ core~ capsid , tegument 
II I 

Lb~~ envelope lfln' , lhl1\J11 core tla .Jl1'''e:lL~\J INA (Epstein~ 1962 ) 
I ' I I I II I 

1111<f1El DNase bL<fI' ~1 1m! RNase Vl1 tl proteol ytic enzyme f)fl ~IWU11 rnA U'W1.Ja~ 
~ 

I I 

l U electron-dense regi on (Furlong et. al., 1972) ~1\J capsid ~l~~lnn1~ 
I " " II I 

tl1f:Jr11~n~~ .J~fi¥1"j "j I'l\J~ d~n<fl"jf)ul fl~l~ thi n section l~W'lIWVln l 'YI~~3.1ViuL~~ .JihNnm flu • 
r1~fH~U 1.:1LL'YI1\JLb~n":il ln core 1 t)~ electron-translucent shell Yl'UlflYl fl~ capsid 

I I 

u~nm .:lnU3J1n LL~1 ~f:M"'11tltJ'~:lJ 1r:u; 85-110 run (Wolf and Darl i ngton, 1971., 
I I 

Nayak , 197 1, Wildy et . al . ,1960) ~.J~1uU'~nflU~£).J capsi d L~\J protein 
I I t I I OJ 

t egument L,j\Jfl1tMtlH·l'~Vl 11.J capsi d Llf'l~ envelope ~'H,jU f i br ous coat VI:IJ"}tlU" . 
I J " II"", cl _~ 

capsid (Shipkey et. al., 1967) nl'11Cl l!Jvi'l.h lfl!) ~lnOt'l£) -l~~,"J"HI'Ua L i'ln<fl,a\JLU'U 
I • " I I 

amorphous material ~ \l Uwiiun"'capsid 'YI; £) envel ope fll"i~\ll.h~omH~U 

t egument ifwul ;l'U virion Lnaui.Jr1:IJfl LL~1\J1'ULb<fln~' .JnULL~t~3J1~lnL'1Jt'l;L~81nU 
I OJ. " 

vir i on Yltl \l " Marek I s di sease vi rus ~~nfj1"jUtl~ 'Y11'l'YImJ l f1'iJfl .J envelope 'llt:.l1~il\l' 
\I 

I ... I I 

250-260 run (Nazerian LLi'l:: Witter,1 970 ) fj1\J envelope Ltf\Jl flHfl"i1~af:JJ\J 
\I 

... I. 

\JDn~flYl ~.J her pesvi r i on U"i ~nflUfl1f:J tril aminar membr ane ~ ~ spi ke ~aflO3J1• 
"" • I " ..~ III 

~1n~ 1\Jtln~~ (WIldy et . al ., 1960 ) ~lnnl"i <fl' 1~~1Wn1f:J~1nn i'la .:l~~"i'M\JflL~n~'tlU
• '1J ' 

I I '" I ~ 
~ Q.I ~ 'l c::Iqq Q"tI S <:t u (5) ~ ~ 

WU 1lt 1 'fl¥1~UtU~~UU~i'l~~~fl~ her pesvitus ~~:lJn 1"i~1~lnt\J\J1L ft~f:J~~fl .:l L~~~ 

I I 

empty capsi ds 'WtJ11U' L10l9'i"j '1nt'l l"] capsi d ~ ~ l'l.JHLLfj ,ill l ~n<fl"w\J Lbrl t'WU capsid 
Je; c:j ,,' " t . ~ c.~ 
~~~ core ~"j'ln~1.:1'iJUlf1l rln L~\J~l~~nrll'IU' :: ~lru 35- 45 nm "j 13J¥1 '1 capSId ~~~ 

u • 
... I ~ 

core L,j'UnJ1'1 bm1'U~U~U ~n~\.l~n~1 -31h~ :lJ1fil 45-55 run ~"i1 f:J\lI\Jnl"j budding Ylfl -l 
u ~ 



• • 

~ ... .J 
herpesvirus . 11 Lnf)lM -l)'j~m n~l'V1 inner nuclear membr ane (Dillard et . al ., 

I I I '" 

1972) ufl~li3u-J 1ttu Golgi apparatus , endoplasmic reticulum Llfl~ L'iJ11tJi.\J vacu-
I I 

ol es Lt.I cytoplasm ( Fong LL~:: Hsuing , 1972) WU11U1 l 1ru budding VI inner 
I .... ~ " 

nuclear membrane ~m1u1fW1 L~~lmf'lt1fl"~\J ( Di llard et . al e1 1972 ) 
• 1/ I I 

11'j"'~~1u i nner membr ane 1tJ LL~1WU 11 enveloped virion flf.nU perinuclear space 
I I " I I • 

!utJru~~ capsi d ~1U inner nuclear membrane 'l~ "ilHl:n dense material ~"LltM 
" 

"'... .. q .r t I .., 5 J' c;t • I 

~1UtJ1~~Ll-l U1t fl~U~ 1J 'j 1~~ membr ane U1"~11J~1U ~"~1'juL 'j un11 tegument L~Ll 
I • '" I I I I I I I I 

nlJ11 t egument i~i f)3.J1~1~U~lL WU"~1'H ~U1 lW"i1::11LUih Lf)~U~ capsids ~ lw 
'" I .., .., I • OJ I I • 

envelope ~~LlunU-lWU~1,ul~ L ~nu (Nazerian, 1971) ~1ul1 'j"~'ila " 'fl::iliiwu 11~11.l1wy
• \J. ..... 

budding ~1t.1 nuc1 ar membrane LLf'lt'WU1..J 1"~~ budding ~1U cytoplasmic membr&le 
I '" I ... I • '" 11'ltJu1tJn1'j buddi ngiHimru11Jn1'j L'itU l ~u1ffiJ herpesvirus mmM LfJU3J'j 1U-J1t.13.J1LLfl1. .... 

n1'j1u~ou1'~ L n~~1n herpesvirus ~11~1~u ~'j Llul'jfi
\J 

. '" 
~'j 1U'1J~~il~ herpes simplex type t, H. simiae)'i;a B virus, H. saimiri, 

I '" 

H. at el es, H. tamarinus A1)'iiu her pesvirus ~wu'u~::u" 1uil~1nU 'j :: 1~ fl 1n1'j 
.. '" .. ' I' 

'Jauhf) Url:: n 1'n11f'1 1U'lJLl ~ l 'flf'l fH ~u " n~::~~"i "il\ULl L~n'iWJ LlU ~.,tJ111 3Jl ~ herpesvi rus 
I I I ... I I 

3 911'\11fl"-J 11.,"~~1~,nftl11 Ll1ult 191~l) H. simplex type 1 LL~:: B virus u~~::un~3J 
.., I I I I .. .., I .., 

ill~UiJ~iMu1aan3J1~ 1rnJ1 bb1;~ ::~ ln1 'j ~f11"f1m'l1fll.11 n1,~~~~~qu1Ymu ""f'I -JltJ~ihW 1rrfj
~ 

• ,,, v I I 

';'I1-3~{~~lI1 L~'U neutralization test~..:.J ~H ~Ut.llf1~I'W1S Dr . Donald. S. Burke ~ -J 
\J 

CI I , • 

L~tlY1"'1vru1 Lt(:.J'Unl" f)11 'j"'~ Walter Reed Army Vi Institut e of Researc , Washing-
III 01 I ... "", <t t: .... t ~ "'... 0 

ton D.C, , 1LLt'l1 q1flfl1Tim t:J~ 1nn~a":;~f1'Il'j'j~1Jtll t'ln~ 'jtlt.l 'j 1ml-ru'j ~ 1 ill\lhWl~fln L~"iUf)1• 
I I I '" \II I .." I 

ml1rn 'In'l:: Lifu B virus ~..m1LViflU~1l:Jlf1~-JllJf)1~'V11m'J~'j1~"l 'VlUU'il"'~~,~ltJ tiJs,,:nnulH 
• Qi a.t '"'. 'R.I 

11~~~fl L~a~1u"-l 11Yil-J 1'U n "m.n1~:: 3J'1t:J..J1\Jn 1'l ~fI L~£l herpesvirus luflu (Smi t h t 
\J 

I '" I I .., 

1958 )n"13J LL"r.I~~ 1m1tl.nJLJU1im'j~mm'lvrU"1 ffl11n1"H~n"fl DNA ttt'l:::~1 electrophoresis 
'" I I 

~a..:;11 {~~1U nwu111~ L'Vl~Ll'Unu herpesvirus LUf)t.I ( herpes si mplex type 1) i-l 

http:bb1;~::~ln1'j~f11"f1m'l1fll.11
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I ~" . " '1M 4 . flUfl~itJUtl~uih t f)~U~ (1'1, ~) Vi ui'u Lll~fH ~~hJ BHK-2 1 (1) 1Yi1YlU ~,.
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nJi1" 5. 
"~ 
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