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Preventive Effects on Transmissible Gastroenteritis(TGE)
Using by TGEV Antiserum
I. Serological Results, RT-PCR for Fecal and Small Intestin, FA Test

Yongzhe Chi, Jeong-hee Han, Hyuk-moo Kwon, Tae-wook Hahn, Hyun-kyu Jeong' and Bong-kyun Park?

Department of Veterinary Medicine, Kangwon National University
'Dodram Pig Farmers’ Cooperative
2College of Veterinary Medicine and School of Agricultural Biotechnology, Seoul National University

Abstract: The purpose of this study was to investigate to potective effects against transmissible gastroenteritis
virus (TGEV) infection in piglets by administration of the TGEV antiserum orally at 5 hrs, 24 hrs and 36 hrs
after birth. five piglets adiminstered the antiserum were experimentally infected with TGEV at four-day-old.
Control group were four piglets infected with TGEV only. Serum antibody titers against TGEV were exam-
ined by serum neutralization (SN) test, dectection for TGEV or TGEV antigen from feces and small intestines
was tested by reverse transcrption-polymerase chain reaction (RT-PCR) and indirect immunoflurescence

(TFA). The results obtained were as follows;

1. The piglets administered the TGEV antiserum showed higher antibody titers than those of control group

and sustained during the experimental period .

2. The detection rate of TGEV in feces and small intestines by RT-PCR were 24.5% and 20.0% in TGEV
antiserum treated group and 44.0% and 75.0% in control group, respectively.
3. The detection rate of TGEV antigen in the small intestine by IFA were 26.7% in TGEV antiserum treated

group and 75.0% in control group, respectively.

It was concluded that oral administration of antiserum against TGEV to piglets was effective in preventing

TGEV infection.

Key words : TGEV antiserum, protective effect, SN test. RT-PCR, IFA.
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1. TGE 383 Fi|

ZHE ol g 3EH LS TGEVY| AAZEsEe] AFZFQ W
WE HolE 3-54e T HAESY AL A5
Z1 Fel 4°C, 3000 rpmol A 1587 L4ste] A2 8-S 56°C,
3087 v 5sleled WERAS AMSEHT A FEA
AAste] B AP 1028 FEHE ARSI

2. 2HF™E TGEVY =H|

& YER AYAQ] AAaR S Hole 3~59% XRAE
&7& 7tz} PBSE 10%HA FAISt 1,000 rpm, 5%7+
Aate] A& FEA-L 12,000 pm, 2087 Z&YAste] A
=8-S membrane filterdll F3A1# E3}3L ampcilin (Sigma,
USA)Z kanamycin (Sigma, USA) 2+ 1%51A 27181 5 ml/
T4 33 ArEAsidet. A $4(1998) 9 Bl HA 2
B ¥ (swine testicular cell, STO)E o]-&3te] vlo]g]=E &
2AA Felstgor wiolals d7k= 3x10° plaque-forming
units (PFU)/ml1®] 31t}

R A

3. AMEEE W AIEMEA

FEZNA TGES tgh WAle HASHR] ol g4
BEAA Ertea s o) 2499 EHAE 9
FE Mdsld s$E RS 5A17E, 24A)7), 36A| 7t Zbz)
5ml % TGEV $8AE AT 47 TGEV 38
g TSR Zch AAAEL 34 AFAEEEQSm
X2.5mX0.5m)dl| o]F3dte] ARSEFR o BAASlolA
&R FAEE = 229 FE= dASA A
Zown EAmIEE vjd HAE AAISHAT

APy THAES AEEn ol 2447 g7 &
44F ) FAFFS A 48 2 E9%9 TGEV

Group 1
(n=5)
Group II
(n=4)

5h  24h 36h 4 11 18
(days of age)
Group I piglets from no vaccinated sows were added TGEV anti-
serum orally and infected by TGEV.
Group II: piglets from no vaccinated sows were not add TGEV anti-
serum orally and infected by TGEV.
<> : administration of TGEV antiserum orally, A : col-
lection of blood, 1+ infection of TGEV, (i): autopsy.

Fig-text. 1. Experimental design.
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48717 Fdole ERESLA GRATID)E F
Ao erE AREA HHAES AfoM ERFAE
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4. TGEVO]| gt HHESINE

A5 E S At AP HE AFHs) ST
71 ¥ 3,000 rpmellA 3027+ LRl ste] 45 S eppendorf
tubedl] $71 TR 56°ColA] 3027F BlEEAZ) ¥ ARSIt

Kusanagi 5%(1992) ¥ AUF W35 HA A&
MEM (Gibco BRL)Z 50 ul¥ 96 well plate®l] 33 tl-2 A
HA wellel] 7HIEHE 50l B3 6814 wellZbA] 2v) 5= 8]
23 T2 100 pl¢] 200 TCIDs; TGEV(EHEFE ZE wellol
A7Fskd 37°CHl A 1A 7E wekstkdTh 2 wellell 10° swine
testicle(ST) celle ¥ H 3~4 L7+ w3l M EZHAY q )
(CPE)7} Uebrdwi7hA] 71tis 9718 g1ttt

5. RT-PCRO|| o|8F TGEV ZAl

FTAHEE TGEVY WS 53 vilEd ARE 93t mjd
1318 HEog A= 2o S QAR A
EFo] HARRE APAES] oM AEE g1 flste
22 43t da" 500w PBS (pH 7.2)0l ol &
5 EFAIZ TS 14,000 pmoll A 2087+ Al ek A=l
#sted —70°Ce] RFESIS REPCR AALS AAIS3T
1) Primers

TGEVe] tIgt Oligonucleotide primer= TGEVE] S geneol
A1 AAGE Zlo = TGEVS S| 33871 A2 vhle]2]2(PRCV)
g 7dst A& E Forward primere 5-AGAAC-
TATAGGTAACCATTGG-3, reverse primer= 5-TTCTAATGT-
AGTCGCACGCAT-3'Z 572bp =719] fragment/} SEZE =2
skt

2) RNA =

B 23|48 RNA #£2 RNeasy® Mini Kit
(QIAGEN 74104, Germany)S AME-3te] AAlSI3itl. Sample
300 ulell RLT buffer 600 w9} B-mercaptoethanol 6 plS il
3] ZolFu7ER] 28014 vortexingdtAth 70% ethanol
600l H7HgE £ 137 vortexingdh] mini column®] ®Eg-<H
1.5ml 3 750 ks 232 14,000 rpmoll A 187+ D43k & wbe
&o] §AE AAZNL F& A E Wi F5EHt RWI
buffer 700 plE column®] ¥ 14,000 rpmollA 187F 43
H column& A2 collection tubedl] 23 RPE buffer 500 ul

o ML B~ H

o

o
|48k th. Al RPE buffer 500 ulS 231 14,000 rpmol]
¥ St 5 tubeso] BAg 7ol A|ASIATE
Column® A 2 eppendorf tubeel % 3 30ul RNase-free
waterS A 718k 14,000 rpmoll A 257 943l RNAZ &
Z3hrt.
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ThE 14,000 pmeill A 127 D431 wbedke] £
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3) %TA}l HES(Reverse transcription; RT)

AHA} H2-2 RNA template 5 ul, 0.2 mM2) reverse primer,
DEPC A2]¥ 555 31 ul, 10X RT buffer (MBI, Lithuania),
0.2mM dNTP(MBI, Lithuania), 40 unit RNasin (Promega,
USA), 2.5mM MgCI, (Promega, USA)S #7}3ted 65°CellA]
1027+ ¥-g-A1Z1 ¥ 200u Molony murine leukemia virus
reverse transcriptase (MBI, Lithuania)E 3 7}3ts] 50 i<
reaction volume 2.2 42°ColA] 1A]ZF 94°Co A 58202 |
cycles A3t cDNAE #2d3ict.

4) BESA AMEFE (Polymerase chain reaction; PCR)

A AAL Wkgo A T 5ul cDNAS] 0.2 uMe] primer, 10
XPCR buffer, 2.5 unit Taq polymerase (Promega, USA), 0.2
mM dNTP (MBI, Lithuania), 2.5 mM MgCl, (Promega,
USA), "=d 577 32 uE d7ks8led 50 we] reaction volume
OS2 95°C 5%, 52°C 45%, 72°C 189 whg-=7olA 135 A
Pt o Al&sled 95°C 45%, 52°C 45%, 72°C 129 W&
F710IA 303] WIESIIAL 52°C 45%, 72°C 5%7F wHe=d
oA 13] AlggeRict.

ZZ¥ PCRAHES el& 1Xbuffer (40 mM Tris-acetate,
1 mM EDTA, pH 8.0)& s 2= AM8-3F 1% agarose gelol|A]
A719%5S QAT F, 40 mM etidium bromide Sl A] gel&
HA13lo] UV transilluminator (Seoulin Bioscience, USA)E 4}
¥ bandE #3IH o™ DNA markerZE 100bp DNA
ladder (MBI, Lithuania)s AH8-8}53t}.

6. ZEAZAL

AP EFol HAl AU APFTEA S THAlES F
Arjete oA %, 7, 839 24& 10um FAZE 4
gle] EElol=el FEAZ H Ao 587 FAAZ
FAT) L YEOELE 4°ColA] 1085 BdE= 13
AN 28" 23 o] TGEV monoclonal antibodies (MoAb)
EEFRddd 29E "8I 37°Ce] 7ol A 458
7F Wjgety. Seto| =4k MoAbs Al ARy WARAE
PBS (pH 7.2)% 587 33] AlFsiqith. FAA = 59 &4
< A A& o2 FITC conjugated anti-mouse IgG (FE2)
FHAY BhE 230 A7FE o 37°Ce 53904 308
T MiFA T SEtol=e] fAlS A A WYEAE PBS
2 587 33 M#H3 oS Mounting buffer® &gfeo|=of 1

w ph)
S
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ol=d o}g 33 1)7 (Olympus BX50, Japan)slollx 7273}
poL=

7. SAIEN XMe|

TGEV #EH & ZA+FA% A+ FAsA @& =
F7re] EAITHY folAl ZARS SAS package (Ver. 6.12, USA)
£ o] g3k Mann-Whitney U testS A&t}

. Ll

FEakdel wlE BAE 4L F31 e wolHaA &
3}712W<l TGEY| thE TGEV 2o ouass &
#Z3517] 98t TGEVel did A4 IFAES e
2 TGEV §¥H A+EAE 39 v 23 722 A7E
At

1. TGE Hl0[2{A0] CHEl SHESSIAH

TGES] thgh ¥i2lS AAelA] F FASAY BEGA &
rEo] TGEVe] tigh FA-242 3839 E/AE 958 4l
7182 Al YHFIANES BT

TGEV 3¥H L ZA1593 49 29 14 THAE 8
AZ3A71= TGEVE T 33E57 M= 1024, 3E3HE
Z 70 512, FAHE T 14Y0lE 256019} 2 EH
2= TGEVE FAAZ A 256, 383HE & 7490
HA = @347 256019t 3 ERAES
TGEVE FAAFsIIA EHF3PdA 7= 512, 383% &
7Y E 256, ZAPE T 144 E 128091t} 3 E{AE
€ TGEV ZAHF Aol 256, 3AEF §F 4Y9) AAe
3 gHFA R 256019t SH ERAES TGEV 34
HEANE 512, F3HE T 74 2 3835 F 4o =

T 2560| S tH(Table 1).

Table 1. Antibody titers by SN test in piglets infected with TGEV

gl & - AL -
TGEV #3832 FstA &2 49 2 18 TiAE
TGEVE 8312 BB Ie <2092 TGEV
TAHT F 7ol 128, FAUFT ¥ 14¥E 256013
24 ERAEE TGEVE TARFTHAE «20IRx 34
HE F 3 AAstAE R5AEE 6401t 3w
EFAES TGEVE 3ARFTANE <2, 34T F 64
Faretnoen BRI 12801k 44 ERHAEY
ATFA7IE TCEV 34T Holle <2, 34HF ¥ 2
goll HAtsislesl 4T 3A 7R 640) ATH(Table 1).
EUF TGEVO tid F3H & A5 48 K2 TGEV
€ TAHEFTHIA ERFIAZAPY 256~10242 FEHE
FosiA] 932 Ad Dol FRFTIFARY <20l Hlste] F-of
AAA EATHP<0.01). =3 AF 29 EAFIA = Al
Zho] ZFstol = thz]l AF OZel Hlgld x&Hoz 5
A FAEA.

Lo rle

2. RT-PCRO]|| 2|8t TGEV H&E

RT-PCRe] &3+ &9 273X TGEVE AE3Rd 24
= Table 29} Ztl TGEV FHE ATLEAT EHAE
TGEVE 333ZS 48 2 T4HEE 5 1958 1447}
A & 53d¢] BHAR £ 1300M BEE] 245%9 HAE
€S HAA 5T F 15Y &FoA TGEVZE HEH o]
200%2 AEES 2t

TGEV #8H& Fo3lA] &2 /A= TGEVE ¥
HES AY 132 34T T 1958 14U71A] F 2549
EHAE F 11d0A AEH 4.0%2] HEES RYUI 4
T 5 359 &AM TGEVZE AEHO 75.0%9] AEES
HATHFg. 1).

3. fZEAIZEA

HgA Rl 23 2o 2] TGEVY] tste] FAduk-g-£

Antibody titer

Group Piglet No.

0 PID* 2 PID 3 PID 4 PID 6 PID 7 PID 14 PID

1 1024 NT** NT NT NT 512 256

2 256 NT NT NT NT 256/D***
I 3 512 NT NT NT NT 256 128

4 256 NT NT 256/D

5 512 NT NT NT NT 256 256

1 <2 NT NT NT NT 128 256
I 2 <2 NT 64/D

3 <2 NT NT NT 128/D

4 <2 64/D

*: PID=postinfection day.
**: NT=not tested.
**+*: D=died.
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Table 2. Detection of TGEV by RT-PCR in the feces and small intestine of piglets

Fece

Piclet Cumulative
Group Ngo. Days postinfection Cumglaﬁvepositi intestine positivity
0 1 2 3 4 5 6 71 8 10 11 12 13 14 Vity (%) (%)
1 -0 - - + - - - - - - - = = = -
2 -  + 4+ + + + - DB -
I B 13/53¢)(24.5) 1/59(20.0)
3 - + - + - - - - - - - - -
4 - - + + D +
5 - -+ - + - - = = - - - - = -
1 - + + + + + - - - - - - = - -
2 - + + D +
II 11/25(44.0) 3/4(75.0)
3 - - + + + + D +
4 - D +
a) : —; negative, +; positive.
b) : D=died.

c) : No. fece of piglets detected / No. total fece of piglets tested.

d) : No. small intestine of piglets detected / No. total small intestine of piglets tested.

M 1 2 3

4 5 6 7 8 9

600bp—»

<“—572b
500bp—"> P

Fig. 1. Detection of TGEV by RT-PCR with fecal samples from pig-
lets infected with TGEV. Lane M, 100bp DNA size ladder.
Lane 1, TGEV positive standard; lane 2-6, TGEV antiserum
treated group; lane 7-9, TGEV antiserum untreated group.

3ol A Table 33 2t} TGEV A& AFFAE ¥
SA1=o] TGEVE ZHHES A8 12004 ¥, 34, 53 ¥
fARES HolAA, 33, B A 2R NS Rol
2 gkokrt. 28 EFAES TGEV FARE & 749 HAKS)
Hom FANA 7h 2 uks-& HR 3 (Fig. 2.), 41 ERAE
< FAFFT T 499 AxER e Aol A FZA 7}

& P S RN I e SR FEE 2

TGEV #$¥H& Fo3A] & EfHA=] TGEVE ¥
AES AY 1204 11 EfAE2 Holx%, 34, 33l
A BE S Holx gyt 28 XHAEES TGEV #
ARHE F 3¢9 A eH HolNFat A 7
u3-g i%l'f IR e 743 Aguke B 30 64
=< TGEVE 121%3 F- 6ol HARIH 2 Holx] el
2 3L 3 HAME FEE S
HATh 44 EHAELS TGEVE FAEE £ 2dd HAlst
Ko Yot FgolA 7h-g WS HAIL FFoNA
£ 7% Fguke-g EAU(Fig. 3.).

Table 3. Detection of TGEV by IFA test in the small intestine of pig-
lets

fluorescent lesion grading Cumulative
Group Piglet No. L. . posivtivity
duodenum jejunum  ileum (%)
1 0* 0 0
2 0 1 0
I 3 0 0 0 4/15%%(26.7)
4 1 2 1
5 0 0 0
Mean 0.20 0.60 0.20
1 0 0 0
1 3 1
9/12(75.0)
I 3 1 2 2
1 3 1
Mean 0.75 2.00 1.00

*: 0; no lesion, 1 ; mild, 2 ; moderate, 3 ; severe, **: No. small
intestine of piglets detected/No. total small intestine of piglets
tested.
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FEAY =R BAH 4L FE TGEV =
BE718 B 2AEH 7dFE Y] TRAEL IHE o)
FE 2~7dol el ARl dF 9] St wet i%l*}gﬂ )
&A1 EE] HAE TRFE s I3 vk AFE
g} 192229

TGES] Wedls Faldo] T 237l 257190
UAN FAHGL AU ARG E o)FAY &

e
o
B
t
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Fig. 2. Jejunal villi of piglet infected with TGEV after treatment of
antiserum showing mild fluorescent postive reaction. IFA,
x100.

Fig. 3. Jejunal villi of piglet infected with TGEV after no treatment
of antiserum showing intensive fluorescent postive reaction.
IFA, x100.

vy IgA7} FRAE-S M Igas DA, 28Ae] U
A7t 1A AFE o]FA|, o)Al secretory components
(SCyt A% #H13 1gAR FREEDS TGEVY) Zg=EAS
7AF ddFol ¢k A= FE gut-associated lympho-
reticular tissue (GALT)ONA F23t o] &Ajoln oo 1|4
B3 S 2ol EeldE At gRdne]
ztelo] wpolg o) Fab, F4E AA TN Zfel THE
HAFZEUL T 4-36A1WAA e o A §
o] QoA FAZo) ol FHF W7l IgMY] 4
S 2.8~459, IgA?] A9 2.7-3.59, 1gGY) A 9.1~142%
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673 A= A9} vPUE TGEVE 3-43% ¥ virus-
neutralizing (VN) &7 2199 144, 56dlE 1242 et
Woh® TGEZL e 530l 1-271€ Alold] BE, FH
=, T 40 GAFINE S 2 3 kAt
YEhR] &2 A9 AAME 171F 5 1.7%2 Jebgon
Z313A 7} 4~1690 732 16.9%, 32~12821 AL 49.1%, 256 ©I
e 323%=2 FEEA7F IR 32~128 olFoE A o
eyttt B AZoM BYkE TGEV #8338 Foiskx] o
TGEVE F4H%E3% EHZE“’ THRFEAY gHFIA =
2% olgont FAHE 3 2Yo} ¥l 64~1288 U}
Bl AFEEACE 25622 Ve RE TGEV Zgl
1]7]- A 7-]_& Agz_}gh;]. TGEV 3gd 24.0_ 7&-}'—

HETL TGEVE 33FHEAdE 256~10242] &

S Ho TGEV &84 Foo] m& $5Hd] 33*301]
A1ehe A CE TGEV FZFE s &5 o= wojs}
Zo 72 AlRET

TGEVE 1052 39% IfHA=d ZAHE 5 1247, 24
A7V, 48A1ZF, 60AI7E, T2AZbel]l Bt Aol A RTPCRe
o3t vloly & HEAR A= 107, FHAAM = 959
A wlolgl2vt AEHATP B AFo)A RT-PCRE of&3
B3 27goM F4HE TGEVE AE43+= TGEV &
YA L ATEAT dFZY ERAEL 245%9 20.0% A
ZES BYo TGEV 3 S Fo3lK] & 2o X

o3 &
A5 4
A7

Q13|

TT

F\f N, 0‘3‘_’, - L

=
FRAEANME 4.0% 75.0%2 =2 7A&4S B9 TGEV
FEH HrFel s Lo vlelgx F2, oA T

87t ob7]E o] Wolgsrt vehd Ao g Azbdd)
TGEVS] ZAlole oej7bx] o] A% 4y o]
7V Bol o] &5 A AuA|EoM EolHe) FEe &
ATH! TGEV A M EE 2 F (~2doe] AL
ANHsl HARRE Zlo] 2 WHA|Zke] s o] AAt
ol Ag A7lele FFH X7} H3F o] Hlo]ais &o] A
A AEEo| Yok} wjFo HApt F@AE =g e
AMNA TGEV ZHAMEE AFslejof 3Hth2 B dAolA
TGEV I8 & T34 &3 TGEVE FAHLS /A
=2 PAPAAANE AAT AT 75.0%0] FHES BAS
Y TGEV #83& 75 IfAEL

Ags

26.7% FdE&<
Hod Q19AQl A o FAE FAZ st TGEV

ZEAA T &4 2] TGEV
o] A S2o] A S ¢ 2}915} FFA ol e
e ATFFAS AP

A= Ho|AA A 0.75, TANA 2.00, 3FNA 1.000.5
Ueh} ZAelA 714 =Elalg s} dsdak Wl 23 TGEV
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