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Abstract : Immunosuppressive effects of reticuloendotheliosis virus (REV) infection in chickens
were investigated. Primary antibody responses to Newcastle disease virus (strain B1) and sheep
red blood cells were significantly low in chickens inoculated with the local isolate 89-74 of REV
compared to those of uninfected chickens.

In chickens infected with REV strain T or 89-74, blastogenesis of spleen cells and peripheral
blood lymphocytes (PBL) to concanavalin A (Con A) was severely suppressed. When specific
pathogen free (SPF) chickens were inoculated with the isolate, the suppressive effect was observed
up to 7 weeks of age while, in the contact infected chickens, the suppression was absent, Similar
suppressive effects were observed in chickens inoculated with REV strain T at 2, 3 and 4 weeks
of age.

When spleen cells or PBL from uninfected chickens were co-cultured with spleen cells or PBL
from chickens infected with REV at 1 day-old or 2 week-old, the blastogenesis of the normal
cells was suppressed. The suppressive effect of PBL from REV-infected chickens on normal
lymphocytes was abrogated by the treatment with trypsin. However the suppressive activity of
the REV-infected PBL was not influenced at removing machrophage from the cell suspension by
incubation in plastic petri dishes.

In addition to the immunosuppression, chickens infected with the REV isolate showed abnormal
feather development (nakanuke), anemia, paralysis and retarded growth. Three out of 11 chickens
inoculated with the isolate at day-old died between 6 and 9 weeks of age by bacterial infections.
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Reticuloendotheliosis virus(REV):= single-stranded RNA
vlo] 2] A'2 avian leukosis-sarcoma virus group3}E T}E
%5 CY retroviruse] 4@}, REVE 1958\ U543
€ B AR strain T/} H2 2 ¥ nag’ o)F
®, 03" e, B° 2281 AP AME £ Bay
At

g3 AUzl A 3000 o] Alciste wpolejx A
o] ¥4 strain T FFFAA(-relE 7HA 2 Y& re-
plication defective(rd) virus®} v-rel A7t glen d-
REV9] %42 F¥ replication nondefective(nd) virus 2 7
Ao Qe FFA XA F2 € REVE rd-REV B
T nd-REV(REV-A)7} 953 £& 552 &89
rd-REVY] FHUAHL Holu 47 & F% Fdll AxF
A4 AdFAE b= FASY wFT Aok frobAl
¥ (chicken embryo fibroblast, CEF)ol| 4| &= 2~33] At Z4]
a3 FggAol 2d R

Chicken syncytial virus(CSV), 2.2}l A ¥ 8 spleen
necrosis virus(SNV) 2 duck infectious anemia virus(DIAV)
%< REV strain TS 59 ¥4 3 0|5}" 1d-REV strain T
o] Z4& FE helper vius2 2§ Fr},

-REVE 83 Az A & dile R 3 0%
o Zujet FAIE EAOE e A4 FUYE o9
REV-A: HE ¥R E o9 2/ ggsdq g o
A%33 ¥¥ g ¥t REV-AY 298 @2 Fabri-
cius B3 FHe AF, T2AF Fd, LS o)
(nakanuke), 93 A9 28, 4FAQ 2gn @
A F& FF22 3}HE runting disease syndrome'”
U3 gEe § A% BEYH fAE Y TS
& AT 71 E §o). Grimes ef al °3 Witter ef al **L
AFFEA doM 2, A, A%, R Fabricius 3o
FYo) Y€ & Rusiglon E3x goy Fdz®
%A% i3y’ a2a 28] REV-AY a7t
g Tl BuE Ut

REV 1922 1¢ A9 4L oy d+aE
o 93t 21y ¥ Qlch REVY] 719% He W 3
¥, Brucella abortus, bovine serum albumin®} Z+-& non-
replicative 3o a4 Eito] ojuz} FAEH vlo]
#] 2 (Newcastle disease virus, NDV) 2 w}els] @A o of

YA FAYHol EFHT”. & REV 24 & con-
canavalin(Con A), phytohemaggiutinin(PHA), lipopolysaccha-
rides} 22 mitogenic stimulatord] T @ Uo7 -2} ¥
&°l 4ASHE A 22 Ho} macrophage, B AJE R T A4
¥ ¥ AYFEE A% e Aoz A Yo
I ole @ WY A AH W Fo REVRIL AF, A
4 FF7184Y A9 718AY, FAEF, 429
#9F § oertA) Aol g g4l o

IFU AZAME REVZE 2 EHAE B9 ofe} ¥
ATAQA 2AE 3 g0l BHAA Loy gl
FAHAD. £ A7 E REV-AS} o] Yoo &
g ¥ REV 2879 H9dA] 587 YU & detst
1z FYdct.

Nz U e

HEEE : 4¥ 8% o2l Sunrise 3] AHNY,
USA)ol| 4] At SPF 3 AP 4o A 3151 flex-
ible film isolator™ o 4 A}-&-3}H A A} g3t gl Th.

t}o|2{A : REV-AE CEF WA X oA 4t A )34
3 A& Dr. N. Yuasa(Poultry Disease Laboratory, National
Institute of Animal Health, Gifu, Japan)2 28] gt
REV 3] ¥ F 89-74& 455 & 20%9] AAH&E
ZAEE 11535 B AFH N FEF vpo]# 2o
o 38 Y3YA AN BT 89748 1 1
YA REV-A 2 1 A48 kg g 8gle
v 197 Woleld AF3AE 9 REV #49 53
ZAEES9 o] d(nakanuke) Y0 7] nloj@jzolr},

€ dFl= REV-AS} £2F 89-74& CEF WM{¥A X
odA z+zt 8, 100f ARFAE AL HFARE AL
A Z vhojg 29 FEYtE HH ¥FYA e
A ge2 TCD,E S48 o ZdY7/he ZF 107
TCIDsy/0.1mlo] i T}

Mo uHX| U Al : dubF Wik ALEF 7R
A Aol H/ER & RPMI 1640 1] (Gibeo,
USA)ol| 3+A) A (streptomycin sulfate : 200pg/mi, penicillin
G: 200IU/m)& #H7}3te] AL %tk Mitogen® 2 Con
A(Sigma Chemical Co., USA)E Dulbecco's phosphate buff-
ered saline(D-PBS)E 10mg/m! & 7] &AM 3td 20T X
BstaA AT BT el 1pgml =
2, 2289 AdoTF wjgolE 2pyml FEE ALEY
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t}. *H-methyl thymidin(NEN Research products, DuPont,
USA, specific activity : 6.7Ci/mmol)2 well 3 1.0 uCiE A}
&3t

REV E2[F 89-74 ZAlolMe HYA % 84 M
4E ZAb: SPF §olgl & &t 7HE 1144 3728 4
i FHF Q2EH REV 22 F 8974 HF T ¥ 9
% FAANSE AEHATL LR AE Y REVE 1Y
o ARYIAE £9 02ml¥(10*° TCID4/0.1ml) HZF
quor HEAITL 193 YH AFTEH 2L iso-
latoroll 4} A}&3QQch. o) ¥ 33% uj NDV B1F& +%
10°° ED,E 4 AFSg o™ S0 2HYTE
79 5x10" AZE AR FFHPY 2¥3IF F
de F4g iy AFFo e 23 YF3. g7t
2R3¢ st 134 9 23 4FF FUFe2 33 A
SN HE& AA A

NDVo ti$t 871+ 8 HA units®] LaSota & A&
TS gANges 2o AYHY T
HE FA7ME 05% F= HYTE ALY van der
Zijpp} Leenstra™¢] o] what AA 8 ¥ ut
$22 33 Ach

AF3F F5EH 103744 A5 8+ £4¢& 24
Ao AELS o4 F Y4F4E 18FHAR B
Ao

Yo 7Sl ot HYE AM REV HE

REV-A 8% : SPF ¥o}2| & 4/ 202 YFra @&
T2 FHF 2T LR dgen UnA 3] £ 27,
3% 9 439 1 Z+z} REV-AE HF 3o} T & isolatoro)
AL A AYo AT Hlelgl 2 HF L 7
0.2m1%4 (10*° TCID4y/0.1ml) B3 2 HE 5}, vlolg
2 HJFF FURF02 ARZAME 254, FF LA
© 354 st 35 S22 YA A uZAA g
TE A 437 FoFd ukgg $A3A

REV £2|F 89-74 &3 : SPF Holz2| & 1054 37}
TOE UFD # £ FHF dxFLE, YA 22
S HFLH o1 FAANEE HEFPYTLR gk
F7€ 199 o REV 285 89748 49 0.2m(10%
TCID,/0.1ml) #9812 JFAA e 3FHLH 753
A W F Zh FolA 54 st 2xgfoz Ry
o7& Fd 49T Ko e SH A

Yo7 Rt et

HIAD} YEEHOAM Yot 22 w3 T2EY

Al st Fe& 2427 Lee er al ™3} Sivanandan}
Maheswaran™e] Wjo) w} AAsgt. £ w%
FE Bx¥9Y g7 D-PBSE 33 AH§ o RPMI
1640 ¥ A o] H-5-31% 25 trypan blue dye exclusionol] ¢
3o BAXE 58 ALt

o U YIS AGT Fo48 e Leeeral”
o] Wyo) w2t ANk dgT £8 5x10%ml HA
Z A 8to] 96-well flat bottom microplate(Nunc, Denmark)ol
180p1% %3343 Con A 20p14 2+ wello] 78409
BZ2E Con A tAl RPMI 1640 Hj A & AH& 5} c}. o]
ghgro] Az ¢ plate: FE9 5% CO, g0 $AHE
A vlolE el A 48212 w%E T} *H-thymiding 2
wello] 1.0 uCi® 7}3he] 18X+ AujFst ATt 5T 9)
*H-thymidin uptake & Z743}7] 9)8le] ¥ 28 AT
€ cell harvester(Nunc, Denmark)E A}8-3}ed glass fiber
filter paper(Skaatron, Norway)ol| of 2 2 )& 3} 3 379l
A Az ¥ scintillation tube(Sarstedt, Germany)o filter
diskE o] 5ml scintillation cocktail(NEN Research Products,
USA)o] €3ttt 2 5 Pliquid scintillation counter
(Beckman, Model : LSC-100)2 #Als 84 E(cpm)E &
B3R ZE Ao F43 e H L 33 wkE A
Aggen Hibs BAZ(pm)e HTAZ FAY
O EE HEAYAA B cpm gho] 2,000 0] 3 4
AT st uhgo] FASA A Aoz HF
A,

A 2t REV A2l Yoyt EEHHCE: 473 4
Holl et vl B T2EA0ERE B Z4A
9] 5} 100p1(5 X 10%ml)2} Con A 20118 2} wello] &3
83 37T CO, A HoH ol A 3083 vi%& o REV
ZAANA ¥ BT E FHEX10°ml) 715t ¢
B F3 B3R FEE Wil da wjgEd
WAbs 8458 S8 ZZAM REV 294 o
A REA AT E AHE3H% T REV-A A YA
£ 2%% " REV-AZ HFE ZoM #1402 45
TE B gt G ol &AL 7Y d2A
o ZgA YHTE AAE2 AU L F 89-74
ZEAYAAME 197 o ReFE FFE F 378
5F7A FHE B2 YA A 2T AT E Z Ay
THE E3A zAEG .

Macrophage A7 % trypsin X2| : REV g4 9]
B2 YYoA £ AXE SmiSx 107m)E 100-mm plas-

- 313 -



tic petri dishe] £58of 37 CO, QT HloJE oA 4583
WY F petri dishE 7MPA EE FHAEE 242
A Eelde oz RANLE AASAY.

REV Z+g A A E2j ¢ o7 trypsin A= Car-
penter et al *¢] W] w2} 22 8ok

BAXME & A¥AA AL HAHL Student r-testE
o] g3t A F94& AR}

d o

REV 2|3 89-74 ZHAlollA 2l NDVS} SHAXY
Foll CHEt YA : REV 23 F 89-74 2L 77
d z 7o 3t NDVol g & $A 7t 13 HEF 15
Fol a2z AYHYEF AF FANE 134 HER
3FF¢ BT F94 glE ¥ 9718 EQd 23 3
FF F U949 A FANE /94 e Aole
Aoy HEZL 2T vy Avtgez v
Bt ¢¥ HAEEH FAMNSE FEEITAMY

F Eg 4 O A7t 22 A ARE B
¢ th(Table 1).

REV-AS] MEYY ME ui7o| Foist B :
REV AE 259,359 4 453 Bl FF3x 559
72 Wi F wj el A dotE £23te Con Ad g
froFst whe & &4 8% oH(Table 2).

REV-AE 23§ Wolgd AFaAE o HF 15
Fol 59HY G2 F Hdo 35F 2504 Y7
kst wigo] BAGA JAHUNLH HF 27 FE
35 BF 9T 43 uhgo] gAY oy HE 3F
Fole fo¥s YA YA it 3573 o
AES Hold e BT F43 82 HF 1FFoE
39 BF A3 gAHAY 23T & 35F 159
At AT @8 4790 FFd JF 1550
£ AFA do79 Fs gL 385 2471 A
A G A=At

REV E2|F 89-74 ZEAH 2 AT Fos ot .
REV £2|5 89-748 198 9 J%§ 23 ol FAA

Table 1. Immune responses to NDV and sheep red blood cells (SRBC) in chickens inoculated or contact infected with REV iso-

late 89-74
Chicken groups and mean antibody titer(log,)
wpr! Antigen
Control Contact Inoculated
NDV 26+09” 36x0.7 1.0£14%
! SRBC 62113 6.3+08 141+23*
NDV 56+1.3 59+18 37423
2 SRBC 40120 40+15 0.3+1.0%
NDV 6.0x12 6.6+1.3 49+21
’ SRBC 30£19 27+13 04107
NDV 55+09 57+0.7 50+24
* SRBC 54+1.1 49109 4.0+3.0
NDV 49108 52108 49116
; SRBC 33£12 36107 22+21
NDV 43+10 39105 3815
6 SRBC 26+13 2.6%15 1L1x16
" Weeks postinoculation.

2 Mean:standard deviations.

* Mean values are significantly different compared to thoses of control group (* : p<0.01).
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Table 2. *H-thymidin uptake by spleen cells from uninfected chickens or chickens inoculated with REV-A at different ages

Weeks of age and cpm

Infection age Chicken
(week) number”’ 3 4 5
1 109,279 19,004 32,325+1,667 5,468+1,260
Uninfected
2 86,093+5,884 42,621+£2,204 28,868+1,587
1 117,694+4,051 523493 25,8664:2,071
2 2 57410 3074133 7,469+712
3 4419 155+£45 4,194+1,141
1 43+7 7,146+194
3 2 3016 4,8194200
3 25+2 9448
1 17,533+1,493
4 2 405
3 39+6

") Chickens tested at each infection period were not the same individuals.
* Mean t standard deviation.

£ 39T € 7Y d2FAAY 9H%F £
3 uh-§ A& Table 33 2o}

HEF 3R 13X AF 2 ZoA 5574 AT
Fofsh whg-g 2ABGE o FF 2L FEF3F
4 45 & 55 BFAA 283 5F o]Fd & 2~349)
A AT 43 rgo] FARA JAHAG. =¥
Z A7) B BANs BAENAME A 7|2 A A
FE& d2To vt @AGA & HAls BAE
& HAFHoY AEFF Agte] Zagd det Fa g
BEHE 34 LAY ¥ HEAHE A+ o
B frosh wrgo] AA JA8 AAE BFHA
oy B WA BAXE iz Hstd A
Ho g v vE

23F bz s BPAE AMd gt Zo)
7b 1ol A 9136004 H 1 36,0170] % 2.1} Buscaglia
et al*o] ANE AR 39 2,000 0|39 cpmtE
Hole AAE it B& o] d Wals AR A
AzolE thE A7 BN E FAH YT

REV-A ZtA a7t HAA oy ftst et
of ojxle 9% : REV-A 294 4ot g5ufddA

fropst Bgo] ARA AR Y%= AYA I
Tob EFGA AAA AT Foks HEE 9A
Al ZitH(Table 4). o] ¥ @4& REV A4 F 159 25
o 78 FR}AoY FE FFolE AR vl
3 BRHAT. ¢H AAE PG ZHE B o
A7 B AHEE AYAY ZEA G o
AQFS Aolg BAFAY. &, 7Y 155 REV 3
94 R28t R3S @EHjGA BF B AE2 A
A7 ey EFMEA A4A C2 g7 H)3}
o YA C1 7o WX e JAZEs i v
A dehstth £8 24 25759 3¢ REV 394 RL
2 R2E A C1 R Q29 47 frog #3-2 ¥A
37 oA st uhate) A R3E A4A C1 g7
o dalAe dAEA A C2 Yo7 M e
3 AR ET vk et

REV 221F 89-74 ZHA ot HAA An7
of #ots} ¢hof ojxlE I A oT Ha
B} : REV £ F 8974 JF 3FF5E 5FF7HA of
F AEAs 2& 49 FYA se4e2RY 2
T2Yd YBTE NPT E2 Y Zr) ¢
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Table 3. *H-thymidin uptake by peripheral blood lymphocyte from chickens inoculated or contact infected with REV local isolate

89-74 at one day old
— Chicken Chicken groups and mean cpm
number Control Contact Inoculated
1 26,560 17,093 244
2 20,813 13,495 123
3 18,570 12,158 92
} 4 14,471 9,749 31
5 12276 7,91 19
Mean+SD 18,538+5,596 12,097 +3,510 102:£90%%
6 22,676 18,308 1,191
7 17,223 14,320 456
8 11,085 9,166 153
* 9 9,366 8,706 80
10 9,136 6,760 78
Mcan+SD 13,897:+5,900 11,652+5,112 392+473*
11 36,017 14,492 6,700
12 19,352 11,691 4,253
13 15,738 10,519 3,650
° 14 13,394 3,621 142
15 11,712 2,549 105
Mean£8D 19,243+9,805 8,574 45,229 2,970+2,838
16 27,506 29,564 11,602
17 18,012 19,300 6,070
18 15,244 10,194 3,580
¢ 19 13,567 9,352 615
20 13,453 7,682 398
Mean£SD 17,556 +5,859 15,218+9,205 4,453+4,628
21 18,858 22,420 19,182
22 17,440 18,643 3,055
23 16,690 14,407 1,779
7 24 15,121 5,654 49
25 12,721 3,392 272
Mean+$D 16,166+2,351 12,903+8,197 4,947 18,036

V) Weeks postinoculation.
? Mean values are significandy different compared to those of control group (*: p<0.01).
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Table 4. Suppressive effects of spleen cells from REV-A inoculated chickens on the response of normal spleen cells to Con A

Weeks post inoculation and mean cﬁm

Cell source”
1 2 3

Cl 109,279+19,004% 32,325+1,667 5,468+1,260
c2 86,093 +5,884 42,621+2,204 28,868+1,587
R1 117,694+ 4,051 523193 25,866+2,071
R2 57+10 307+133 7,4691712
R3 419 55+45 4,194 11,141
Cl+C2 66,150+6,329 32,88413,070 9,590+ 530
Cl1+R1 43,891+3,858 2821121 7,757 £289
Cl+R2 6,4751£951 63118 3,669 +325
Cl1+R3 2,511£127 64124 3,408+489
C24R1 5,065+ 841 7749 13,543+1,816
C2+R2 71126 104£13 8,970+247
C2+R3 62+18 2,787 1600 8,489+746
R1+R2 349192 67+3 1,8321+291
R1+R3 5817 6616 2,037 1816
R2+R3 5419 61+5 12324170

Y Uninfcted normal chickens (C) and REV-A inoculated chickens (R) at each infection period were not the same individuals.
& Mean+standard deviations.

Table 5. Suppressive effects of peripheral blood lymphocyte (PBL) from REV isolate 89-74 inoculated chickens on the response

of normal PBL to Con A
Weeks post inoculation and mean cpm
Cell source” Treatment®
3 4 5
NT 10,100+1,052% 9,097:£950 8,151:+354
NT 2317 20137 540+105
¢ 18845 57121 717 +87
C+R NT 372+186 625+42 1,127+ 341
C+R [ 5521276 633170 1,201 408
C+R Trypsin 7,501 £692 11,219+1.216 8,803+ 356

" Pooled PBL from five each uninfected (C) and infected (R) chickens were used.
B Cells from REV infected chickens were used either as untreated (NT) or after removal of macrophages (¢ ) or trypsin treatment.
3) .

Mean + standard deviations.
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F3 R FS} IR Ko WS 2AEY REV 2|5 89-74 449 A7t A4A o7
EY F9A dT2YE GHHMEY AA FE yp & EPNFHAL W A 712 FA AATF fF3
sin HF FAA st ERvfFatel ABTF Kok o] A AAIAoU HEF Azto] Ao of
3 ¥hE-& ZAL8H I TH(Table 5). % oa #4389 A%e 2T 2y FEAY A%

Table 6. Pathogenicity of REV isolate 89-74 for inoculated and contact infected chickens

Weeks Chicken Body weight Hematocrit Feather
PI group g % (%) abnormality

Control 169.4+12.7" 100 33.1+1.07 0/11%

3 Contact 167.4+17.1 99 320415 0/11
Inoculated 137.7+16.3** 81 28.6+3.1 8/11

Control 259.1+25 100 312424 0/11

4 Contact 249.1+26.3 96 314+15 0/11
Inoculated 204.6+36.5* 79 272435 11/11

Control 33841419 100 295+038 0/11

5 Contact 300.1+33.3 89 289+13 0/11
Inoculated 240.1+45.1* 71 25.3+4.2* 11/11

Control 410.0+50.2 100 328+17 0/11

6 Contact 3682+57.1 90 33.6+2.8 0/11
Inoculated 268.0+60.7* 65 286155 10/10

Control 49821649 100 30.8+22 0/11

7 Contact 453.6+72.6 91 27.1+84 0/11
Inoculated 323.3+61.4* 65 26.7+3.0* 10/10

Control 600.9+79.6 100 30.3+17 0/11

8 Contact 554.0+72.4 92 31.8+27 0/11

Inoculated 403.3+94.1* 67 26.4+35* 9/9

Control 707.3+107.0 100 30.5+3.2 0/11

9 Contact 637.3+96.0 90 25.6+2.5* 0/11

Inoculated 458.9+100.4* 65 252+29* 6/8

Control 8445+1228 100 29.1+3.1 0/11

10 Contact 742.7+142.8 88 27.3+8.6 0/11

Inoculated 505.0+89.4* 60 28.3+2.3 0/8

1), 2)

5 : Meanzstandard deviations.
)No. of chickens showed feather abnormality/No. of chickens.

4)Mcan values are significantly different compared to those of control group (*: p<0.01).
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T& typsin 2 N ¥ F A4AY A7 EFYG
AL e A 710 2 QT Fokd g oA
T UEA gt @8 ZhA dsTA A
EFAAY ¥ FU8 oz ERSRHE o 3
A 4o A AT {43 A AAH
A @& AL Yeh.

REV B2|F 89-742 WY &3 : £F 89148
19% Wolglo) FFn FF 3IFFREH 1053744
FURALE HFE, AFTH FAANSE FEAYE
Rz AF, HET €3 % AGLE 4L &
A, B23 A tH(Table 6).

AETY AFFHE JF 35F dZ2E AFY 81%
W HAF 10FFd e 2T AF9 0% H3} Yol
e AFE BJon A F&70 A 2T H
94 e AFADE 2 p0.01). ¥ FEFUY
T AFL Y2F HEtoq §94 A Zole 4R
2 FEATEY dE2F AF Y 88~99% FEoIA.
HETY HYT LA L HTF 557,75, 8F R 959
HZEH F94 AL #4E 1Yodp00) F&F
AEe HEF 9FAT 2T H FodA4o] e Aol7t
AAFHAHp (0.01). ALK o)L HFEFAMT H
3 374H g5 AR FF X 4F5H 857
A ZE HETAA BEHULH FEFF IFREHE &
AH7 AFAst 107 ¢48 2T AEF
6ol e JEFTAA el gl el E Bole AAT}
24 #AS G o 23X A3 EEHY

HAEF 679 95 Aol HFA 357} HAE A L
WA}V A 2 EE] Escherichia coli 9+ Pseudomonas spp.& &
At AFTF 187 APE FR FFAAA
FUYAY FFE SAH o2 gAY FojH ¥

¥ B A E g

&

REV-A¥ 9hAE 93} runting disease® Q0.2 89 o}
Uzt 288 d9gAg o7 AeEk & ¢3A
QLT v o o) A &= REV straing} WA o) whabA A
Ao AHA T ZFoj7}t loy viemia Hejde B
A7 Ao =g WFH YT Brucella abortus 9 22
Ao o g B Auk$- = REV straind] e} 13 & 23
Aurg JAF ) Zol7} gtz RaHYH”.

a

REV 2854 dYAd a8 d7d%4E 24 &
£ZATAM 22¢ REVE strain To) v}3to] WF 3
¥ 79} Brucella abortus A Qo] U M qAdo] ¢
A A AN Y o] = straing] B4} HERAT
9 doutge gz o7t gtz BagUG
EF REV strain F& 45320 Ao AF¢ 3 o2
2 239 Hollst 19 FH HEZIAIL 29
NDV Q59 lo] g Aute& HEFH T ol ¥ 3t
AT ZEEAN BARA Gom HS5AR AFT
oM E 25 viemiaz} A £HAThT R a5 A, Yoshi-
da et al¥& oY WA X B P 2579 REVE 19
3o 4Fs 85 w7iA FHEE NDV Bl A&
AE3 L JAHF 253 NDV| tf & 3718 2A
gk A V7] AA 73 22 vste #4747}
AAA ko FHAET L g2 T Aozt gt
I A £ Agel] ALSg T £l F 8914 19
o FFE FoA NDVSL dFRYg e ofjg dukg
o]l A&A JAE Reg Yy 3YF Addy o
Aol ALE AFHAT = HETAAY A
Ay AAYLL 14 Aguko] ZgE Ay HE24Y
oA BYqA ddo] BEHA §& He g A7
o 279 gx&%ch REV 3Z 79 NDVS B ¥
Fofl @ 23 Agut Axst d2E 9 vidte F94
AA dAHA @& AL HEFF Ao] AHIUA
REV HEA Y HEFo] JEEH G A2 4L
4 B8 4979 o 82 AT AAAAE
REV HEA4 9979 dhals AR AFF Ao
A3 F713te REVe) 93t JAY dY%o] 3
BdtE A3} Q@] e AR 4G

REV Z+qiel 9@ T dat79 F3) uhe JAEA
& o GFAEY 9dte B as At Scofield9} Bose
B 439,559 ¥ 6% o REV-TE A3 6-9Y
Fol gx¥ U7 PHAY U F43 #ge =
Abg v ZHAF ] Zholzt flo] EF A A @A o]
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