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Parametric Analysis on the Viral Infection
in the Rat Circardian Control Center
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Dept. of Physical Therapy, College of Rehabilitation Science, Taegu University

{Abstract)

The neurotropic pseudorabies virus{PRV) to replicate within neurons is véry useful pathogen for neuronal
tracing. 1 carried ont this study to investigate the parametric analysis-on the viral infection in the rat circadian
control center with two genetically engineered strains out of PRV. The two strains: are isogenic with the
attenuated Bartha strain of PRV : in one strain a lacZ reporter gene was inserted into the gC locus (PRV-BaBlu

: 4.75% 10° pfu/ml) and the other strain contained a PRV cnvfclop,e glycoprotein gene (PRV-D : 2.5 10° pfu/
ml) that is absent in PRV-BaBlu. Simultaneous -or temporally separated sequential injection of 2 ul of each
strain into the vetreous body of eye produced a course of transsynaptic infection of retinohypothalamic circuitry.

The results were as follows :

1. PRV-BaBlu and PRV-D infected the suprachiasmatic nucleus in-hypothalamus and intergeniculate leaflet
in lateral geniculate nucleus of thalamus.

2. The rate of PRV infection was dependent upon PRV strain.

3. Pre-infected neurons by PRV-D were interfered with the replication of PRV-BaBlu.

4. Dual injection of PRV-D and PRV-BaBlu showed more virulent than the parental strain.
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I. A -2

Aldattel  Alzhaake) 8 (Suprachissmatic  muclens,
SCN)e H2 200 %<t 8% Q7304 3 shgic
T P9 43HEL 2 (Retinohypothalamic tract)7t Al2hat
atgielol] FA Uk AMdo] YR ol dF712A 3

2 (Pacemaker of circadian rhythm)2 8] 7)) th 8 ‘o]
o} & =3 ¢ WolzickRiley § 1981). oA 33}

H2¢ YU RAE Retival ganglion coltph Ay 7141

dlof A|zpAl AT} Al2pAL A A Optic chiasm)yd@ A|u} Al
zhmatgi o2 FAEE 4R, 9AASHE % (Anterior
hypothalamic area)2.2 FAMEE AF, GAZ R
(Retrochiasmatic area)® 2 FAIEE 4H R &a|atst
.3 %] (Lateral hypothalamic area)© & $A}sl 4 #2 1}
¥ % SActh(Johnson ¥, 1988a). NZARAHHO R FA}s
£ Afe Adma vz fof ¥ Ude) AFY 24
E7le A YR BT s of S Agsjct
(Rinaman ¥, 1989). AAIUV)F 2 & wf AlZtuxeie
of FAshe G AAF YL AP @
o] ARYAE 4G FHE HZANe] 7HE 23 A
o 22t 23 7Y9) 2FF AUz Yk o] B
29 AAFUL QXY S NNE7)Y A P
HdAE @8E ot e Adasine) wEsia
of XAt FA\ahe olgld] ARmalglBe] FHUS
dlx 4bgA e 2 FA8m SltkBak F, 1977).

A mAgitio] FAlghe YetAldei e AE3Y
WYolle 84 AP NEE4 24 Glutamate?} T{-5l0]
0-E=ul(Boulos$} Rusak, 1982) o] &= NMDA 483} 2%
A7b Qe U YF7IEA) TR AQPCR Ra
(Colwell &, 1991)8} AMelfle FE2 Alzmabgi ol
Glutamate 8 So{8hd §42 o2 Wof o3 Yitde
AP o $)2388-F4 (phase response curverd A4t
Gope B3 (Meijersl Rietveld, 198944 #elxich
%% N.acetylaspartylglutamate = A]z}mabgi el £
e gl dE e AAZYIME HRlEdEd
ol Al Y AR fARR KHE Agshe e
dejzion, 11 )95 Substance P 7} Ajz}ma)s)sio)
FA ke watAl a2 A7AF g FiElel sl
(Takaksuji 5, 1991). A|Ztsalolel e efeiaion Fa
o] WepAl s g FFAAEHE R (Geniculoby
pothalamic tract)7} F2]8}0] A AGEYE Vasoactive

intestinal polypeptide(VIPY& W-#& AU R25}
2 A WES] Z%(Ventrolateral)t Vasopressing &7
T A7 ge) E&ﬂisué S BN (Dorsomedial) 2.
v o} Zich(Pickard, 1982)(Fig.1).

83 2§ (Lateral geniculate nucleus)- £
26 Ho] X5{el e AR AAA 7he PR E A
Wt AR 2A18R] S&F-8 A 5% (Dorsal
lateral geniculate nucleus)®} AJZ}WHAL, Mp-3-Fo] =3
3 HF AR7Es BdUe ASFEANFY
(Ventral lateral geniculate nucleus) % S5} wjZ oy
Atolell flaigtel 43 MUIE o] WetegRe Az}
PRE B FHAlolA-24 (Intergeniculate leaflet)© 2
FEYCHMoores} Card, 1993). FEAIEH-2E A4
of AANE ASFFEUN FEACIREH VYN
71A8 AgmAteise] wEe SR sk o)At
2] A|ZbHx 2o|ch(Hickeys} Spear, 1976). F&Alo] 2}
LA fYoE Neuropeptide YINYP)?L 88510 glo
o, Wit de] B3R FAlolaltge s 7he AR
% WA e odrlole 47344820 Enkephalino}
FHREol A GABAE WS &7-gAlolztea%
43} Nzastglgor she AAGR ZFolA Biks]
& A8 oltt(Johnson, 1989). £ A)ZtmAY)
4 PetAAEtR 2ol DA SRE o 5
YA A Ao T8 A FEFA A Y, Serotonind T
§ &71%(Raphe nucleus) Fo2HE $UUBARE
who.w{(Nauta®} Haymaker, 1967), $3paloll{ Euis]=
Z2EQ Melatoninel] hY B& 5837} SAshed]
Melatonin & AlZtaal48e] FH 8@ dF712e] HY
o} 7}Mol Fed Fr}H(Cassone &, 1986b).

#¥, Peudorabies Hlo]2] A(PRV)= ALl Al Herpes
simplex wojzi 2ol ojg] fesle A FAIEA HAjo]
A A& U5 Hepesviidee Ao S3he 93

Herpes ujol2l2o|cH(CardF, 1990). o] DNAuto|2| v

A% 4wf o)del FENE AU gl 2 eh(Envelope)
& A)Y™ & Herpes vlol2| o] Feblida SAMG 7
29} 7158 S48 cHCard s, 1991). PRV 3 gp50,
gl & gH & MEujd] vlole) 2 F2o) Yasdpr) fi§
o] 220 (Essential glycoproteinyl] &3t3, g1, g1,
X % gpidd upoll4 FHo) AFHE AL ohiAnt
EAME AN, A" ME2E ulolgjxe] 3, 45
HeAde 4544 R AEASYAE § 38V Vs ¢
Y= Ao YiArHCard 5, 1993).
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PRVE opA 32l Becker F(PRV-Be)s} HAIYQ) 4%
2}l Bartha F(PRV-Ba)2 2 &=t PRV-Bexs 1)
4 we AAAREE AV e, FRAAAE A
E88A 79 E 7|7l wHol PRV-Bag AAA
e A a oy MRSy AYE oPINAAe
2 EHGoodpasture 9t Teagu, 1993). o} ajo)xe] 2
A 717o] #43] " AL ohyA4k F4 H%le)
U7} ulej2|ze] iute] 7 8491 Febuiel widolr}
(Licberman’-, 1989).

PRV-Bat= PRV-Beg] Al35 F Unique Short(Us) Seg-
mentel M gl, gE, USH ¥ 28K{Az 3 Y¥e
Unique Long(UL) Segment2] gCHAz] A& AA
#a] A+&Pr). PRV-DE PRV-Bes] Unique Short(Us)
Segment & gi%} gEoll HEHe HAAE AMAGx
Unique Long(UL) Segment2] gCHRARS] UR-& ¥&
9 APAA AgEs], PRV-BaBlug PRV:Bafl
Unique Short(Us) Segment 3 gG F-84ofl lacZ-{A A}
E ARIAA  ArEsich(Altschuler’s, 1991 ; Field®,
1975 ; Nudelhaft’s, 1992 ; Robbins, 1987,1989).

a3y & 719} ARAMEI F F o)de] PRV H4d
€ £ devl i d7e 18 BA eAS I §
(1997)2 AZAMIY PRV-D2l HF5HEAE PRV-Ba-
Bludch w23, PRV-D7} PRV-BaBlu ¥t} W EA o)
2+3h, PRV-DS} PRV-BaBlug] FA1 $:91& & gix
o) AAMEE FAo) FRARTT Baggey 33
A7 A3 PRV Zdoll i oi7ils Mo i@ A7
7} Alg AFelnt. gl dzke PRVE] wATE ¢l
PRV-BaE {4z} 2#4& ¥ 444€ PRV-BaBlus}
PRV-DE 839 £8] 2AMA 217] 28], E/FU.
32U LAY A& F A4 Y S PHeR F
dste) SHAAANMY AANZZE AP A
742 #AAQ PRV-BaBlus} PRV-D2| BAjs} o] e
A1EZHA olF g BAFo RN F3AAAY slo
2{A zhdel vivf Mg EAsaa & 47E syt
Aot

I. XiE % 2y

LAHESR

Sprague Dawelyd] 24 UH(B.W. :200~350zn)
somielE ¥ A¥e AgEsc Atas G2 48 A

A& B AR2ol FFEAR, FFVIE 141 B
A, 1AL o1 FA 3l BERc A dele Am-
erican Association for Accreditation of Laboratory An-
imal Care$} Animal Welfare(Pubic Law 99-198)2) #2)
AHoh FPet. RE AYFES 4 Uy AP §
8 Biosafety level2 laboratory | 2 841730}

2. @iio| ujojEi Mt

PRVE HHWol#Q] PRV-BaBlug} PRV-D7} & 4
Yol AHEEIRE] PRVE Zlal PRV-BaBlu$}
PRV-D8] RASE Fig. 28} 2T} PRV-DE ok # <l
PRV-BeS] A% % Unique Short(Us) Segment3 gl9}
gEdll #lFEe {AAE AASIR Unique long(UL)
Segment 3 gCHRAALL] A= & 2 WyPAA A2
53, PRV-BaBlu PRV-Be®] 713 % Unique Short
(Us) Segmentol) ] gl, gE, UST F-82 R 28K F-8 )2l
MAs AE¥ PRV-Bag] Unique Short(Us) Segment
% gG #HAAol lacZ(-galactosidase) R HAHE AIUAA
Ar&slct. PRV-DS} PRV-BaBlut: Porcine kidney
fibroblast(PK15-cell)oljA] widsls], ALEE uw- plague
forming unit\= 27} 4.26x 10° pfu/mist 2.5% 10° pfu/ml
o2 89 70THA YERE slHen, 34} FA %
o A3 AJ AHEEIAT o3 ARl AlA PRV 3
A€ Hie gy lel AS-F gadate dygsn
F RE AU/ AEEELS AR AAA 1A
& W AYAFAE B 188 AT 2R, %
Z 9 vtAAF ARgE T, ARl e 25 42 H2is
Art. B LE £EEFE Clorax2 2E8a] BB}
£ F Ty Alael divisied Aol gwilel
L=

3. 6jojiA Fg

AYETEE A4¥gaAe] Ketamine(SOng/m )z} Xy-
lazine hydrochloride(20ag/ml )& 242} M3 gm% 0.15m
2} 0.05m 4 TG $h FARR nlHAL F up
ojglA F4 olA#9q 2l AW Hamilton FA}
71& ol43t vlola A 2 B THEF 2o e F
318eyet.

1) PRV-BaBlus} PRV-DE Z}2} 2,04 18] Zx}ao)
Zql8ict

2) PRV-BaBlu 1208} PRV-D 148 EHAA BAlo)
o Ao Flsidct.
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3) PRV-BaBlu 9] 3 2443t F PRV-DE & 39
off I3t

4) PRV-D F{]& 24 A|Zt & PRV-BaBlu @ Z& %9
ol Flsct.

5) 2. 8% = PRV-DE, 9% ¥l PRV:BaBlu
€ B U3

vlolgj o] 5§ H§ Fol7) A AE 119 bt
oA g ¥ ZAMel Yt sEELE Zivl §
Hamilton FA}7) vha-& o3t F4o2 B3 § 149l vt
olg|£& o F<lsta 10 #3710 welgj F4)
o] vt HYFEE FEFAE YUY H AYEE Al
S7olA ol 5ot HlAA A&

4. =x|x|2|

PRV-BaBlu@ U § 60120 Alzte} B&7|1t&
T o 4E95ES o T g e R oi3ATIa
A3E B FH33 T 4ANNG. dREL dA 0.
IM sodium phosphate . buffer(PB)o] heparin(1000U/
1000m)& e &4 1083 VFAAR 4%
paraformaldehyde-lysine-periodate(PLPY& 3083} @&
Ak BFAYC) ¥ ¥ diN, &4 9 HE&78) Ay
& 229 ohg Y 23Yd ol 4 ¢ollM ML F
IS 4A%Hh 21 F oA 0.1M PBR 1A} B¢
48t 3 20% phosphate buffered sucrose-8-do) @7} 4
Tl A 1241 WA] 48 AtEgt Baigch Rad X
22 &2 $20W7|(Cryostat, AOYE ©| 43 ¢} 35 m
A9 d4&YGAAHE THEO] 6 well pliteo] SR
B sl of 50049 2AHYE AR (Free float-
ing method)©.2 Hsu F(1981)9) Whyol <jaf wiez3
sl A8 A s T

5. 83

A3}3 M 2 rabbit polyclonal antisera (Rb 134), rabbit
monoclonal antisera(Rb1544) 3! monse - anti-f-
galactosidase(Mp-Galy?} AHREIQITY: viotel 2 S
7] 913 Aceton© 2 SF5BHAIZ] PRV-Be® E7iof
3o} 449A12) Rbidde violgi2o] ZHHE 33U Y
lejAl PRV-BaBiug} PRV-DE EA A7 1, Rb154d:=
utoj2ix o|vte] ghd|dl Al HolgAE PRV-D
£ AN S, MBGule lacZfiAle] AEQ) 5
galactosidaeolltl & Fol g 2 ALE-530TL.

6. A=A 8| o4y

2} Ql Rb134(1 © 10,000), Rb1544(1 : 10,000) ¥
MB-Gal(1 : 2,000 ZAHUES 7 H&elM 124
A 24825 WAz olw 1xglae) Bl
0.1M PBe] 1% normal donkey serum (Vevtor Lab. )¥} 0.
3% Triton X-100(Sigma)o] L€ 22 Alg3lge}. o
F ZAAWEEE Heoir 1087 33] 0.IM PB2 AlH
shed 22132l biotinylated goat anti-rabbit IgG(Vector
Lab.)8} biotinylated goat anti-mouse IgG(Vector Lab)E-
1:20002 BNl d2oA 142 7H3F whgA A
2 ¥ oA 0.1M PBR 15%3) 28]9] Al ARR
peroxidase7t EA|E Avidin-Biotin Complex(ABC)&-}
of |7} A-&allA A3 ZH iEATH 0 F oA 01
M PBE 1583 28] FMsn A 30 ge] 3.3
diaminobenzidine(DAB)& 150m/2] 0.1 M PBe] 2l
fgoA SETL vk AIDF g4 (H0,)8 0.
005% S17) H7teted e} WY& o 1083 A
g3ch Wgo) B 2152 4] 0.1 M PBo g
abal) MEER gelatino] §181 Sejol= flel 2l
2 9ol 4 Tl 12413 o]} ARG 0 F B4
2 Wyol] w}2} ethanols} xyleneo] @49} T3} 1}
e ADE permount EUshe] BAEr| oz B
A3}H .

7. H9o|SH A

LAY Rb1544(1 1 S0)T MB-Gal(l : 50)y& %3
off @7t d-&ellM 12413 Wi=] 242121 Bt vESAZAT)
oluf Axbarae] 314.¢ 0.1M PBel} 1% normal donkey
serum(Vector Lab.)3} 0.3% Triton X-100(Sigma)e] &3
g Rg AMR-8lgic)

2 F ZAEBEE A4 10837 33] 0.1M PBR
M2 sl 2a}3A1Ql Fluoresceino} H-3tgl biotinylated
anti-rabbit 1gG{(Vector Lab.)2} CY3 fluorophors7} 3%
¥ biotinylated anti-muouse IgG(Vector Lab.)g 1:
10022 BAlstel ol 24A12F wHAIRIT) 2k-g-o)
B 232 walolsd Xoly Y384 E 7 sAY
4 ol& Filter7} B2® Zeiss Axioplan pho-
tomicroscope & AH8-3la] o] FUAYA Al HAE A
Najglon deza sehteg Yo 23 glo|=
£ NIH Image Softwarc 2 Al8ld $A A 2] st
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Anterogrode Transneuronal Fafection

COUULOMOTOR | TROCHLEAR | ABDUDENS
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Reteograde Infection

& |

i

Fig. 1. PRV Neurotropism for Visual Circuits. Wild type (PRV-Beker) and attennated (PRV-Bartha) virus ex-
bibited differential tropism for visual circuits after intravitreal injection. Wild type virus infected all re-
tinorecipient neurons in two temporally separated waves whereas attenuated PRV only infected a func-
tionally-distinct subset of this circuitry. This differential tropism is illustrated in the above schematic di-

agrams and photomicrographs. PRV-Bartha was the parental strain ased to construct the two mutants
used in this study.

SCN : Suprachiasmatic nuclens
DGN : Dorsal geniculate nucleus
1GL : Intergeniculate leaflet
VGN : Ventral geniculate nucleus
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Capsid_ . Viral DNA

Envelope _Envelope
B ’ Glycoproteins
VIRAL GENOME
Ly Us
g T
W= LI ot B i p 1y 7 I8 BamH

£ as P :
~d 1 s
:wg P et
70 = Mutation I =Deletion

Fig. 2. VlnlSmb&Thatwolmnyugheendmhcmhogwkwnthv-Bm
PRV-D was constructed by repaliiag by deletion in the short (Us) region of the genome and then cutting
uthﬁmemmhhummm:hmﬂwwmlheabovegenemap)that
prodnced s protein product unijue to PRV-D was identified with 2 monospecific rabbit antiserom. PRV-
Banluwuprodueedbynphehglteg)(genewﬁhthehcz:m(ndhnbovemp)whichpmducedﬂne
bacterial enyme ﬂ—gulnctoddm@-(hl) ﬁ—Gnl was identified with a mouse monoclonal antiserum pur-
chased from 3'-5' Immunocliemieals.
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m # =

o] Zajale] F<¢j€ PRV-BaBls} PRV-D¥ ube}
o} AZBBMEANM VAR FdepA -2 E vk 5
P} AN, AST-ENTEHY, YT R
Za, 1% REAo|A S © Al AW AAAEEE
ZdAZed PRV-DE] A3 B4 PRV-BaBluth
waA dolyth 1 o] Algle uiel2i 2t Fol A
& Z2 9o wie} vlol2j2e] EAAXE YeAGR o2
F337) 9 Az} o FUYRIRE B
& viol2| 28 A A XN B3R gL AFME
M ohe vlwA WaeA PRl slo] T AAYLA
T A4 EALEH BAUE ABHAZNA ZHE A
AX HA o] =t

wpol A FUF A2t Aol g PEFA| TR PRV-
BaBlug FUE Hfole 130A0AXE WAt
(lethargy)7} VFERIR] gigtou} a¥ 7ldAbelr) Wy s
WA Alg F-4ol AR Hep 1408 07AA] AEBA
i1, PRV-DE FUE Aol 82407 7137t
vehdz) gigkont 1 F 7ldAErt Sy EUM oy

Table 1. The Infected Neurons in Suprachiasmatic
nucleus and Intergeniculate Leaflet as PRV-D and
PRY-BaBlu were Injected into the Eye Simutaneously.

(Unit : Number)
Nucleus " Green Red Yellow
SCN®* © 127431 52%17  29+14
IGL** 55+13 16+ 9 36+15

**: p < 0.01, Mean£S.D.

Green : PRV-D Infected

Red : PRV-BaBlu Infected

Yellow : PRV-BaBlu and PRV-D Co-Infected
SCN : Suprachiasmatic Nucleus

IGL : Tntergeniculate Nucleus

Table 2. The Infected Neurons in Suprachiasmatic
Nucleus as Injection of FRV-D was Followed by PRV-

BaBlu 24 Hours Later. (Unit : Number)
Nucleus Green Red Yellow
SCN** ‘168139 42419 5+4

**: p <001, Mean:t S.D.

Green : PRV-D Infected  Red : PRV-BaBlu Infected
Yellow : PRY-BaBlu and PRV-D Co-Infected

SCN:: Suprachiasmatic Nucleus

PRV-BaBlu

PRV-D :
(Mutant eeruing gh)

PRV-BaBle and PRV.-D
(Simultaneously - injected into oppome eyes)

PRV.BaBlu and PRY-D-»
(Simultaneously _injected into same eye)

PRV-Becker
Wild type virns)

PRV-Bartha
(Parental Strein_for engincored viruses)

| l | l l I.l I l . . N S W |
. L S L} L )

10 20 30 40 S0 60 7O

HOURS POST EYE INJECTION

Fig. 3. Examination of virulence by injection ¢ of the two mutants either individuslly or in combination was il-
Iustrated.Thhpanllwnsdatadmvedﬁnmeyetqjecﬁon.'l‘helengthofuchbardeﬂnesthelongeumr
vival in that paradigm and theshudedwerehdkntedmeﬁmehwhlch symptoms of infection (Lethargy,

weight loss, ect.) were apparent.
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Fig. 4da, db. These photomicrographs are from anfmals subjected to dual injection of the viral mutants into the eye.
Inboﬁnhstancuﬂuupopuhﬂhmoﬂnfectednwmmwereappnmt 1) those infected only with PRV-D (green)
: those infected only with PRV-BaBlu (red) and thase infected with both strains of virus (yellow). Note that there
waseltemivem-hhcthnofnmombutﬂlmthmamahomnymmpleso!shﬂelnfedadneumns.

I : 3rd ventricle SCN : Supmchiasmatic nucleus DGN : Dorsal geniculate nucleus
IGL : Intergeniculate leaflet VGN : Ventral geniculate nucleus
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Fig. 5. The tissue shown in this phmndumph was taken from an animal that recieved two temporally-separated in-
travitreal injections of virus, In this case, il\)edinn of PRV-D ‘was followed by PRV-BaBlu 24 houis later. Ex-
tensive infection of neurons by PRV.-D (Green nuomm) was seen throngboot the two subdivisions of the
SCN, but only scattered double infected neurons(yellow) ‘were present in spite of the fact that single infection
with PRV-BaBlu produces extensive infection of the ventrolateral subfield at this time interval,

M : 3rd ventricle

96A1217}A] &8k c). oli= PRV-D7} PRV-BaBluXic}
ZAd 5ol g A& JeERi® PRVY Genome 3
Unique Short(US) segment 3= Q) gie}l USH R
28K7} PRVS] A4 wec] g tiol BasichFig3).
$Al9) 9% ¥ol PRV-BaBuE FY8ty L%
ol PRV-DE FY3HA & A5 76M307Al= 713
Bi7 @ €] ohstlent o & sjAAdest wd e
Ho)YE7|3t& 954 2ke]2Ach. PRV-BaBlus} PRV-DE
st P Tl FUHRE AL 6243 AAE 7]
WAE} BEs A opslgov ¥ J)aAEs) 33}
23 G Hdl YFANL 80MT BT
(Fig.3). o= PRV-Bag] ] AE7]11Q) 1200380} 3
2 Ao ¥ Foldel ulolzi e TR AUFAET A
A3} 45A71, PRV-DS} PRV-BaBlu@ EAl0] F8}
A& AL FrhA EAdelF vlojel 2o HgE AHA
E #otohle} 37} 79 E AAAM XS BHEEHUG o]
Azt marielole 371X Hele] uvlola| 2ol A g 47
A 27} B9 en PRV-DogE M8 AAMZEsA)

SCN : Suprachiasmatic nucleus

7} 127431 ZAY 2, PRV-BaBluol|%t 7138 AAME(H
Ay} 52417 .29, PRV-BaBlug} PRV-Dol} FA]d)]
AEE AAHEGAY} 20414 AR 2 FEE o] B
SAcHFigda). }&F-FAol2t2%ol= PRV-Doj7t 3
g¢ NAHEEAYT 5541371812, PRV-BaBluol gt 2t
48 AZAAE@EAPL 1612 97iF e, PRV-BaBlus}
PRV-Dell B4l 248 AAAZ @AY 3621942 3
¥xlo} FAQ=w(Tablel), o) 4o} 24 PRV-D
7} PRV-BaBlug] Az B-78in JD4e] A734
& Z9AMRTRs A& AJAFCH(Fig 4b).

%4, PRV-BaBlug F4]F 2473t0] 27§ 5] PRV-
DE & H4ld AFUYF B+ PRV-De| ARGL
PRV-BaBlud] o] & 3-9l9) AZMxe] 741 e 2
AlF.20] PRV-DE: PRV-BaBluo] #319® AAMXE
aFAoz 7o} PRV-DE 2@ ¥ 2443 §
PRV-BaBlu & FY3l9-& 3-Sole Aduidshds
PRV-Dofi®t 2 AAMECEY 7] 168439 R,
PRV-BaBluol[ g} 7t @ AZAME@ A} 424197 AQ
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or{, PRV-BaBlust PRV-De| $lf 3H4i€ A3 %

@A) 54 A2 FRE @ﬂ'ﬂﬁiﬂ(’l’abu) olg

3jite] wlolel 2o) WYY AAYE e plolE & 3t
4g iz Holn 1 WA e SAol 2% PRV-

& WA 1% 2971 PRV-BaBlu@ $U% A 4nc}
¥4 7heithe A€ B2 Ajolth(Figs).

v. n @

AZAARHY wlel2i 29l Pseudorabies whol2ix
(PRV):= A1IZQAHE A4 RHARMEE o)5 < 3
2 X o] FA BAld) o2 A 2 wxrt Ui dE
o] golsithe ¥71HQ Tk FHE A gy 4
A2 23=}(Strack’s 1986 ; Stadish %, 1984)2 opy Y
o] Beckerst #A1-4<] BarthaZ tis)n om] %3
Barthat 940 A<l glo] APAlolA xato] §ol8}
o AxpYEA $FojH T Pt 2atolr} 3 o] glo)

Bato] 7Hsde] 97139 A AR23AR 2 AR 2
slch(Altschuler 5, 1989, Altschuler &, 1991, Heimers}
Zaborsky, 1989).

Card $(1990)3 Standish 5(1994)o] «laﬂ PRV7} A
AFAAZA AAAHE Auirhe 34 2 ohet 47
AMEA ] el HAlsle] o) Fol wtE Fo| FA7}
210} (Card %, 1990, 1993 ; Standish 5, 1994) 73 234}
Weg 9 U AT YA APYFEAM 933
539 o) AXE ¢AY & 2ol oAy o=
e AgAe] oxg AT + AU, o] wlo)
27} 3303 ANAN B8 Balslo] ANAHAE
FIAA AA NS 2Y 7wy
WAY 4 lglen 83) ulelajxel] dig AAolaMx
(Glia cel)2] HH2-§-(Massag, 1987a ; Lieberman 5,
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