YREE g a T 51 :33-52,2009 3

# 8 & ¥k (Spodoptera litura) (Lepidoptera:
Noctuidae) #% % A mEaH AKX FHHEK
A Z o A AE

HAE REE' FLT REA™

LEMRBEE RR g Ry 5B iE N & HH
2.5mMKERT M AERECREEYREGR

(B2 HIH 2009 56 A 30 H)

T2

MR RWME T - BEE* 2009 R (Spodoptera litura) 1% 25 FRE
MEHARSEREBRTECZEHFE EBREF S51(1,2):33-52

A 3t T B SR = BRI A Y B i L BR EAE R RS 2 A A ET o DUR
AR P R EE 7 L R AL AR TR BB R o DL 1x10° PIB/ml ;2 Spodoptera litura £%
% 89K 2 (nucleopolyhedrovirus, NPV) (SpltNPV) &l i s » 17 A5 DAk (10 ml/kg
e ) B SEE WEVE (1 mU/kg #5 85) =2 PR BLEUR 1 2 2 2 R Ay = 101 Ik B il e P sl
L1 Spraque-Dawley (SD) b2 K7 B A~B~C~-D~EX5%H » Hrp A-C EEH
#H > D B E fH 5 AR B 22 A - 0 BITESS 1~ 3 Je 21 REFHEIEES ~ B IRIE
R~ BENTE - BEAR EE - MR ~ VE AL ~ V5 B E vk ~ RE R BEEE N
VIR 75 B RS BRI 38 o ik FLRE T #S SpItNPV [ AR 1% AT {a] A B BB 15 » 7 e P
HIRGARRE IR » RSN EE ~ PYHRYR A 55 B 2% 1 A EL R e HA R 72 52 - Al B8 )T 1
55 21 K g P K Bl P Mk 2 (B DR R o R Bl S 8 3 1 M i T B R ) 558 %%
S > BEEBRES 1 RS 3 REAZ RS 22 HAH (p < 0.05) 9% » 55 21 K #8 2 HI| e A 8
FEFE s IS A b o7 B BHUR R IER (Uric acid) #H% & 2 28 FAH (p < 0.05) 5 & BHAH B
] AL P ik 2 58 L Ak 2 0 2% 1 A - il o = 2 PR K 22 1A - IS SR T
1> AR B SR T A 2 1~ 3 B 21 KR PRAH Je #TIRAH K B HAH Bz SDS-
PAGE If1F & 1 & 35 BLR [ - #€H (35/36) 51 -+ Ba b 25 At AL DNA » S R AE K

* SHIVEZE o E-mail: sftsai@tactri.gov.tw



34 bl S uau At

WS4 128 2009

i v i B2 L fth Lk ik 25 S 1 680 bp BUSR AL I B o R S B EAS SREEUR
SpItNPV 3§ A B\ BE R . 1 Ak B fi S P B BOm M o BLEABRI JERR 1A S Se
LI R L Y SR EHR N BY W) 2 & 2 RR Ak RIS Ml n] 32 9% SpItNPV i £ 18
TR E it Z 7 it {1 B 8 MRS S B B BURG T R 2 2% ©

(BRSER - 2 AR e ~ BIRER RS B e e )

& =

AR R EER B IZ ] »
BBy ERSR ~ SR B R EEY) U R R
PR > RRUE/D BLREIRE - Y2 A 58 A )
PRI VR SR HIEY) H ah 2 B AT -
DI g6l > 6w R E B 2k
hBG IR R 200 &N E 2 & SIEY T
T2 desh 5 AR A o ARTR I 7 R /D B P
PHEZ R ERMEY R RE 2 — 1%
KR EERR 7RI ER AR R EE 2 4% > BT
S BERRE ~ K & R R A B AR
Vel 2 e g o FIREE R (Baculoviridae)
] oy B i% % A tE)R E (Nucleopolyhedrovirus,
NPV) FIRE K #5972 (Granulovirus, GV) " »
H A ST e 2 AR IR 7 ki 800 £
(A = A M= B = | (International
Committee on Taxonomy of Virus, ICTV) F:#2
$% 504 f& NPVs Bl 135 fdi GVs @ o #21IKIH
/NS 40-50 X 200-400 nm 2 EL I
IKEE K DNA  (80-200 kb) KedZ L EH » i
A R — AR & %L (nucleic acid-protein
core)®™* s AL — IR Z % & H LR
(capsid) GL5E » i A B — Bl 2% (R4 e /1 4
St > P LIETE (envelope) [ RUHR R RRAL ©
WEREEANEBERBERSR S
(extracellular virus, ECV) Eid & {& 4 5K &
(occluded virus, OV) ffE I » FREEFHZE

HISEHA (biphasic replication cycle) o Fij & H
RGP MR DL 2 (budding) 75 2CRR 2
A F SR A A B A A T Y S 5 R
PR R EE (inclusion body) F o fiRJk Y
IR RS SR e T B R EHER
B e IS 2 TRTHN S o B2 b £ SR LR 10T 1
U B P i T K B A A IR U
i UMRER R A EERE FAEFED -
FRARS 2 $ Y & B S R 2 > B
B E AR BTty > 3 B A A
VIB e B b B R BN IR - LB ] E A
WhEVER > MR & RS » (H Bk 265
E AR T I A LSRR BEY) R » RS I
—REG o BFERGREE B A PR o 4 A B 5L
RIA RR IR 2 B RS > 401 B e 1k 2
FIEEN AalT > w[2 5 40% HE A E
2R T B BE 60% R S TR o
FIH B e IRm S E R IG B2 &
FHUR M (Spodoptera litura) £ 5 Hii#T B
Jitkz— » BafRIRmE bR 78D B R R
MM B A L 1A HRIERZENER
IR E R L i LRI NPV R SR
e IR R HR o B Fe i AR R 7 B HEED D)
MEY) A~ B - (HiHS H & 20
995 2 FE B > (7 ZH S b A AR AL A
Ve S—T50 B 1R R YOS 2w &
KR A ) L % P By T A7 P BV A 2
fakal: » TR AEFF G LA 1k BR45 Bl A= R
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Pl je & VR RE o B RS A 2 (E
AR AR EN )T 0 R LB
JROHESC S IE™ ~ B f- Rl @iz ~ azan
e fr O B A Y S BA [ E (polymerase
chain reaction, PCR)®%% J71£ o H.rfi » PCR
) AT B R B A b BT 2
ZAE » Al R EAREE I R SRR
ERIE A EE RS E P10 k%
s & H (polyhedrin) — 5 S5/ &) -
Bt o AR i B A R A R P10
polyhedrin & &) - A B 15 5 R 2R 3 o
Chou & N5 LL5 [ (35/36) HiE Hif) 680
bp % R B, » FF 2 it se s th%
GEH AR F R A iah S0 E
Fiifsz— o KK » AHgELI5] 1 (35/36) {E
75 8 E K BRURH A P RO % 2 A iR =
SR Bz 51 FIH PCR 7 ZEEMIR
6 HE R ERAE R TIZS AR R A
VBRI 7 1 20 BV B - AR Al K
M B ER M 25855 » ISR AR T 1%
% FH ST R E ot B 2 AR P TR Y R A
B Bz o

MRIERTTR

Gk

a8 70 5 R B il S = R W B 47 > R
Ex@hY) s 5 38 .2 Spraque-Dawley (SD) i
FRRE 0 B E R YR R IR A
Al (B 510 - fEARFTEIYEF =85
2 A% > HUHE E A 300+ 50 g AHUT Z R
BUETT b - il uCER T 0B
A~B~C-~D-~E35# » HipA-CEiAEE
#H (IB) » D B E #H 55 =1 R R (A-IB) Bz
HAH (ODW) » KEEH SR 33~

6~ 12 12 4 - ABa@Eh Y 5 5ERR 1-2 £k
TAEBRBRAT 3 /) R 4/ NRFEE RO
¥ F 70 8 Z 88} (Lab Diet® 5001 Rodent diet,
PMI, IN, USA) J8R7K B E = ik
VIBIREE 19-25 °C K 12 /NG 12 /N
i 2 SEHGE T -

RS Bl i

2% Chou® 2 J7iEMA L RHEUIR ik 2
W2 LS o AR 7 27 7 e A
Pt AR W) SE R AH AR (I I 2 A R 5 2
U W ek 1 > ST PR 2 A8 K DA A A7
J& > #% 2000 rpm > 4°C .0 10 Sy g2 L F
5 WNWEI& B Spodoptera litura NPV
(SpINPV) it o 5B 15 7 2 = ELig i
FEAL I A R LU SpINPV 2 BRI
W8 DA B - oK B 1 - S LARO AT 6 I8 F DL
FRATEETT 26 —ZGEUE © 2 4°C T 5,000 rpm
Bt 30 38 o DUE Chebt B AR RS AR
BEBE DU 55% 5 A IVIRTT I » #8 A h
FIKEfEOBEF - YUK Z BB HE LA TE buffer
(Tris-EDTA buffer) [A]¥% » OARELEE % T
FR 998 2L LR DA BRE + B AR 3 B 2 i
B H 5 A K> 10° PIBs/ml

A\ E BT

At B V) R R A K 4 S B ER B 1
B RN Z 0 AR ) B A 1k V) =
P~ Bt S R v B v A A5 5 |
1o OMRZ =TT H - LB &
(Terumo, Tokyo, Japan) » & & 90 mm A~
il 5§ & (Fine Science Tools, USA) » % 1 X 10°
PIBs/ml SpItNPV 5 H B B K Fsl » REEEETE
GRS RS 10 mlkg BEEH o iz 17
LG #44]l] (Halothane, Halocarbon, USA) 1T
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4 B VEDFR AT - 15 K BT e B R R v )
MEZE F o B ml BREEST A E LR 110
mm A~ g #f B2 F8 1 (Hamilton 91072, USA) »
%t B §5i (Hene, Germany) % 5H 3 A 56
B BEETWRERRS 1 mlkeg #8EH - K
SpIINPV J& A7 2 #5751 X 10° PIBs/ml o A&
PHARES 1~ 3 B 21 KRG o S HARH A4S
T L K B 2 B

EEERSINEE

THH BIEBOEER ~ MR - BEHT e
fg e E A ~ MR E ~ IR EfL ~ iE&EH
Bk KRG IR SEEE I HE o B KR e I
PRA AT ~ POl ~ Mol ~ RS ~ B0 ~ Iid
Bt FF 2 o 2 155 1 5 L Ak 4 B PCR B
PR EE o B 1 ml 220 B2 1 ml (i i 7 55
FH ~ v 2B b B I & & vk BT 2 A
i o HIARFMEFH B ¢ EBAEYIE
%5 PCR BL IR & 2 Bk i o

BRI

TERBE L T Z Bl as B> 10% (V/V)
Hr PR R PRI IR R T 48 /RE DL E > #ER
IR @aE R A G um) - FEERAR
R APHRL (H&E) Bttt » fESCERERAMEE
SR P AL

MBEEHEX D

2% Ashour® 2 J5 15 AT VG & H &
UKIIHT o 4ml MEHELE 1.93 ml — R K E
7K ~ 1 ml 1.5 M Tris-HCI (pH 8.8) ~ 1 ml 40%
acrylamide-bis ~ 40 pl 10% SDS ~ 20 pl 10%
APS Eil 2 ul .2 TEMED ° 2 ml | &R 47 HI 5
1.27 ml —2RZ%@#E7K ~ 0.5 ml .2 0.5 M Tris-
HCI (pH 6.8) ~ 0.2 ml 40% acrylamide-bis -
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20 ul 10% SDS ~ 10 pl 10% APS Ei 2 ul
TEMED - }§ 20 ul [ /{5 B 40 ul sample buffer
(1 g SDS, 1.5 ml 2-mercaptoethanol, 5 ml

B

glycerol, Ed 0.02 g bromophenol blue 1A 3
50 ml Tris, pH 6.8 H1) (& &6 L 90°C fiik 10
oy o PERIR R 25 Wl Z BRI S BB
FLIFH o BVKGEFE RS 35 mA/plate > 5/ -
B H LI 02 % .2 Coomassie brilliant blue
R-250 Zefh » AL 2 1 12 1 28 Lbffl 2 96%
acetic acid » ethanol B — ZR X B8 7K B Y = bR

BR&E=T-

PCR B iAl% & & B E Rl

LA QlAamp 2 i 3 1L £ 4H DNA mini kit
(NO. C01-51306) #H{tldes - DNA - #ii{L
DNAZRIT » KB & BT B e AR 2L
3XDAS (0.3M Na,CO; » 0.51 M NaCl » 30
nM EDTA - pH 10.9) BIZUE &M - BE
P B S T A B o L O FRAR RO AL
19.25 pl MEEF 7K ~ 1 pl 10 mM dNTP ~ 10 X
Blend Taq buffer ~ 0.5 ul .2 10 uM 5| 35 (5'
-AC"/. TA"/- GTG TAC GAC AAC AA*/; TA"/
< TAC AAA-3") Bd 36 (5'-GG'/c GCG TC";
GGT/CGCA AA'/. TC". TT*; AC"c TT,
AA-3") 3 A] & 1k 500 bp 2 K f B-actin FP (5!
-GAT GTA CGT AGC CAT CCA-3") Eil RP (5'
-GTG CCA ACC AGA CAG CA-3)~0.25
Blend Taq polymerase 8d 1 pl ffi{t..2 DNA o
PCR B BEES 95°C 5 43 » 55.2°C 1 47 »
72°C 1 4382 1% 95°C ~ 55.2°C ~ 72°CH¥5 1 &y
f AR 30 {IH B i 72°C 5 SRS R o
PCR [ JESE 1% MU FEWR 10 pl > £ 1 %
agarose # UKk 77 MTHfE 7€ FE W) DNA 24 fi Bil
KN o Bt a8 PCR AN [ /G g i 0 5 1Y)
I B ] A8 M i 5t PCR (I T8 A2 1
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fi{k.2 SpItNPV i 10° PIBs/ml %
EEMEEZE 10° PIBs/ml o 5 LI B 5 4% B
ISR B 10° PIBs/ml ALiH A% IR & > LA
Je RS BRI 5 DNA & F 1T PCR
LG B AU -

fREt DA

2 5 B0 RH B 15 B0 LA 3T o0 A R A
(Statistical Analysis System 9.1 fff ; SAS) &
SERB A THIE 0T > G ABE ] — AR PR AR
A FEFF (general linear model procedure; GLM)
AT T o0 A o B LLER KT 2 8 ek
(Duncan's new multiple range test ) Lbiig %% &
MR (AR = R 2 BE N MBfEp <
0.05 HI| B FHZ M4 5L -

o SR B BT &R

HI RS 2R 1 S E 5 AR U0 T e B i
H 1 B IR Rt ot A HE - IR 5
17 A B il s Ve R L Z B - LI B
LW RBE AN R A AT REE L Z B
TER > A HIPCR LKL 2 A 8 75 .2 77
AT » DU N8 50 B 2 o R A 1) B

PR M B)Y) 2 2 R -

O Mk e B T - #CH B
SpItNPV (1x10* PIBs/ml » 10 ml/kg) % » &
BHUT AR I T » Btad Sl IR R 38
B AT B SER G RAEAR © DL SpItNPV iz B
T K B G T RE > 2258 21 RINFHE H K
P BTt > AR A A R (R —) -
Lk AR B A SR T Al 1x10° PIBs .2 AcCMNPV
(Autographa californica nucleopolyhedrovirus)
FH® o R “HURZEE 21 KEF > SpItNPV
Jsct B L K SR Mk = 0 AR 7 22 L D
T #H 24.3% Bz 32.8% » H:r1 SpItNPV i Bl
By TR A ] B A2 5 o R RH AR BEY)
Fr 2R - Tt A A5 PR e i B A 5 - 0
P R AN LR R B R - MR
FE 5 B P {88 7= B P& Rl 55— 71 -
8 5R B EVE SPUNPV 12 - BRER {7 Bl 8 B s
AR E ORI E) 294 » 82K 8 BT rT {1t
AT - RHEE VT H > DL SpItNPV &
PR KRB 1 Reoh 3 R s B (KR 22
o 21 RIFHIEREE 2R (k=) » #UR
SRS BEVE SpIINPV T 3L 55 (14 fif 46 i 4
KERYIEH S EHEIGM o BBkt =
AL AR B S 75 R B Rl S 1 Bl 2

RK— ~ RO ARBHOR 0% &5 0 ik g ik e b < 8
Table 1. Body weight change in the rats oral treated with Spodoptera litura inclusion body

Administration (day) DW ? A-1B IB
1 235.2422.23 231.8+£26.37 230.1+£31.04
3 228.4+£14.93 225.0£20.30 213.4+20.09
7 242.5+12.44 233.0+£35.49 216.7+£19.58
14 275.2+18.43 272.8+35.46 240.5+28.86
21 298.3424.01 299.2+53.95 256.5+49.68

" Each value is presented as the mean (g) = SD. (n=6 - 12)

» D.W.: deionized water group ; A-IB: autoclaving inclusion body group ; IB: inclusion body group.
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Table 2. Effects on organ weights of the rats oral treated with Spodoptera litura inclusion body

Organ weight (g) DW A-IB IB

D1 Brain 1.98+0.03 1.88+0.06 1.87+0.11
Thymus 0.38+0.09 0.46+0.06 0.51+0.11
Lungs 0.95+0.12 0.93+0.10 0.95+0.09
Liver 10.47+1.44 10.61+0.94 11.71£1.96
Spleen 0.49+0.03 0.52+0.07 0.54+0.06
Kidneys 1.90+0.13 1.95+0.31 1.91£0.19

D3 Brain 1.88+0.03 1.92+0.05 1.83+0.06
Thymus 0.52+0.05 0.52+0.14 0.45+0.11
Lungs 1.00+0.09 1.06+0.15 0.93+0.09
Liver 8.85+0.89 8.88+0.28 8.41+0.42
Spleen 0.52+0.11 0.55+0.10 0.42+0.04
Kidneys 1.71£0.15 1.83+£0.15 1.56+0.11

D21 Brain 1.94+0.08 1.86+0.04 1.89+0.10
Thymus 0.42+40.11 0.46+0.12 0.37+0.07
Lungs 1.03+0.11 1.06+0.13 1.03+0.16
Liver 10.33£1.02ab? 11.64+2.18a 7.82+1.68b
Spleen 0.58+0.13 0.58+0.08 0.46+0.12
Kidneys 1.98+0.22 2.15+0.61 1.81+0.28

Y Each value is presented as the mean (g) = SD. (n=3 - 6)
» Means within same rows in the same day without same superscript are significantly different (p <

0.05).

K= RBURE REE RO S & e i S ML 2 B

Table 3. Body weight change in the rats after intratracheal administration with Spodoptera litura in-

clusion body

Administration (day) DW A-IB 1B
1 214.8422.37a” 190.3+21.98b 194.7+20.79b
3 217.1£21.28a 202.2+£19.40ab 190.4+21.10b
7 245.2428.14 232.54+30.60 213.0+£29.96
14 267.7£30.65 240.24+39.57 233.0+33.79
21 298.8+51.57 269.24+50.37 253.2+40.48

Y Each value is presented as the mean (g) = SD. (n=6 - 12)

» Means within same rows in the same day without same superscript are significantly different (p <

0.05).
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Table 4. Effects on organ weights of the rats after intratracheal administration with Spodoptera litura

inclusion body

Organ weight (g) DW A-IB 1B

D1 Brain 1.85+0.04 1.82+0.08 1.79+0.10
Thymus 0.48+0.03 0.39+0.02 0.42+0.07
Lungs 0.99+0.04b” 1.66+0.23a 1.66+0.41a
Liver 9.29+0.59 9.21£1.04 8.65+£1.22
Spleen 0.63+0.09 0.52+0.08 0.62+0.10
Kidneys 1.83+0.03a 1.55+0.19b 1.58+0.06b

D3 Brain 1.76+0.02 1.70+0.09 1.71+£0.01
Thymus 0.5340.06 0.36+0.03 0.54+0.19
Lungs 1.03+0.02b 1.77+0.23a 1.26+0.07b
Liver 8.15+0.47 8.41+0.23 8.51+0.80
Spleen 0.90+0.53 0.50+0.06 0.46+0.10
Kidneys 1.67+0.26 1.41+£0.07 1.51+0.27

D21 Brain 1.88+0.13 1.88+0.07 1.92+0.05
Thymus 0.53+0.06 0.43£0.13 0.41£0.09
Lungs 1.16+0.11b 1.534+0.22a 1.33+0.11b
Liver 12.08+2.48a 9.52+2.33b 7.97+1.17b
Spleen 0.66+0.08 0.62+0.19 0.53+0.05
Kidneys 2.09+0.23 1.90+0.29 1.85+0.30

Y Each value is presented as the mean (g) = SD. (n=3 - 6)
» Means within same rows in the same day without same superscript are significantly different (p <

0.05).

A > AT [ — e B Py v /B 2 e B Bl B
(MHFWEH) - HEE - AR = HEE
BUE IR 22K » RPUBUR RS #ETE SpltNPV
1% ] R R B BRI, ~ R ek B AT 2
o HrP S 1 K R B TR i 2
ERZEEH (p < 0.05) » 0] AR
At AT 12 7 | 228 i 0 58 28 S HE > 5 R
IR B FE ML » {585 2 P O % A i 2 P e
I SE S AT A AR P LS B - F
Mk B P M A 565 1 5 211 KR B P Bl

FHRH A ER 22 Bl - R E7R AR
RARYEEVERDFR o MRBIIRy mT 5 i My < 1 22 31
AL CLH BERL B s BR - il 2 AR K - 25K
BRETERER 3 KIS B - Z 1R I 2 i
SEHUR G PRGBS - n] RS N HEEE
RIS LR IHE o 1% PO HR o 488 88 2% 52 B UL
N AR A A » ETTREAR D) 8% - ] Rg
BRAH K B I B 3 22 2 AE AR IR -
LB & R ) R RS W B (18l — A~ B~
C) » ZE2 3 Kk a] it BEM A D 3r ey
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Fig 1. Histopathological changes of lung from rat intratracheally administered with Spodoptera li-

tura inclusion body (100 or 400 X). (A) Day 1, showed a severe exudates in the alveolar space

of rat lung. (B) Day 3 showed a recovery and slightly hyperplasia in the alveolar septal walls.

(D) Day 21, showed a recovery and severe hyperplasia in the alveolar septal walls.

HpE (1E — B) - 21 K] R BAREH 41512
(B — C) > BE{EHRBMRERT - R
BRI E ZE Rk L ER ~ R D R AR
AR ~ B ER ke 2 1% B A - 2R —
2 BN IR AR > LA S I B
PV I 56 I e gk o

;e — 25 53 A I 47 e 4 9 P B o L

ML TR R o) K B B BB S R A
feziE > LT e A B & IR
RIS » FHR SpINPV % . Ifi i 4L A
3 f1 B 3 75 0 H tf alkaline phosphatase
(ALP) » aspartate aminotransferase (AST) »

alanine aminotransferase (ALT) B bilirubin £%

FFOIRE 2 A WTEFRAR® o IIRIRES | KI&
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Table 5. Effect on serum chemical parameters change of the rats oral treated with Spodoptera litura

inclusion body

Blood chemical composition DW A-IB 1B

D1 ALP(U/N)? 573.7+ 88.82a” 456.7+ 81.87ab 3423 + 23.54b
ALT(U/N) 34.6+ 11.39 34.0+  4.73 372 £ 520
AST(UN) 105.0=  6.12 100.0+ 28.05 752 £  5.02
T.Bil(mg/dL) 0.1+ 0.00 0.1+ 0.00 0.03+  0.06
CRE(mg/dl) 0.4+  0.00 0.4+  0.00 04 £ 0.00
Glu (mg/dl) 153.0& 5.57 164.0+ 10.54 1583 + 7.77
TP(g/l) 4.7+ 0.17 49+  0.06 46 £ 023
Che(U/1) 7743+ 7234 945.3+ 135.88 838.3 + 134.9
Uric(mg/dL) 2.0+ 0.12 29+  1.07 20 £ 044

D3 ALP(UN) 413.7+ 209.36 269.0+ 85.56 3333 £ 90.65
ALT(UN) 32.8+  6.04 323+ 4.26 424 £ 6.63
AST(UN) 117.0+ 21.95 1123+ 6.18 892 + 528
T.Bil(mg/dL) 0.1+ 0.00 0.1+  0.00 0.1 £ 0.00
CRE(mg/dl) 0.4+  0.00 0.4+ 0.00 04 £ 0.00
Glu (mg/dl) 1703+ 17.39 149.0+  7.55 1633 = 18.15
TP(g/l) 52+  0.36 50+  0.17 48 £ 0.15
Che(U/N) 2045.7+ 44.74 2646.0+ 659.63  2345.0 £ 32243
Uric(mg/dL) 2.1+ 0.12 2.0+ 0.21 19 £ 020

D21 ALP(UN) 250.5+ 74.31ab 313.2+ 137.09a 1343 £ 75.52b
ALT(U/T) 372+  3.96a 413+ 1l.4a 215 £  9.78b
AST(UN) 107.4+ 15.50a 81.4+ 20.36b 94.5 £ 7.34ab
T.Bil(mg/dL) 0.1+  0.00 0.1+  0.00 0.1 £ 0.04
CRE(mg/dl) 0.5« 0.05 0.4+ 0.04 05+ 0.10
Glu (mg/dl) 162.7+  6.74a 1552+ 11.11a 131.0 £ 15.01b
TP(g/) 5.1« 0.52 51+ 046 50 £  0.55
Che(U/N) 1999.2+£1304.72 2168.7£1501.70  2190.3 £1573.5
Uric(mg/dL) 22+ 042 2.0+ 0.22 2.1 £ 037

Y Each value is presented as the mean + SD. (n=3 - 6)

» ALP : alkline phosphatase; ALT: alanine aminotransferase; AST: aspartate aminotransferase; TP:
total protein; T-Bil: total bilirubin; CRE: creatinine; Glu: glucose; Che: acetylcholinesterase; Uric:

uric acid .

¥ Means within same rows in the same day without same superscript are significantly different (p <

0.05).
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Table 6. Hematological parameters change of the rats oral treated with Spodoptera litura inclusion

body
Hematological composition DW A-IB 1B

D1 WBC(10%)? 10.7+ 4.60 5.6+ 1.78 70 £ 2.0
RBC(10°) 7.0£ 0.14a” 6.9+ 0.67ab 6.1 £ 0.15b
HGB(g/dl) 15 £ 0.17a 14.5+ 1.02a 13.2 £ 0.35b
HCT(%) 43.5¢ 0.70a 42.8+ 3.99a 37.8 £ 0.67b
MCV(fl) 62.5+ 0.59 62.5+ 0.78 62.5 £ 0.55
MCH(pg) 21.6£ 0.23 21.3+ 0.58 21.8 £ 0.26
MCHC(g/dl) 345+ 0.26 34.0+ 0.80 349 £ 0.40
PLT(10% 931 + 88.54 965.3+£85.71 956.7 + 85.68

D3 WBC(10°) 10.7+ 0.55 9.4+ 0.65 105 £ 522
RBC(10°) 6.5+ 0.33a 6.1+ 0.14b 6.4 + 0.08ab
HGB(g/dl) 14.8+ 0.50a 13.8+ 0.23b 146 £+ 0.23a
HCT(%) 40.7+ 1.70a 37.8+ 0.17b 409 £ 0.80a
MCV({l) 623+ 1.71 62.2+ 1.19 643 £ 0.70
MCH(pg) 22,7+ 0.46 22.8+ 0.53 23.0 £ 0.36
MCHC(g/dl) 36.4+ 0.56 36.6+ 0.57 358 £ 091
PLT(10% 1086.0+ 50.57 1069.3+ 9.07 1046.3 + 85.82

D21 WBC(10%) 8.5+ 2.06 8.1+ 2.39 72 £ 3.46
RBC(10°) 6.9+ 0.44b 7.0+ 0.16b 7.63+ 0.52a
HGB(g/dl) 14.8+ 0.62b 15.0+ 0.35b 159 £ 1.0la
HCT(%) 421+ 3.29b 43.0+ 1.48b 46.2 £ 2.28a
MCV(fl) 61.0+ 1.52 61.3+ 2.29 60.6 £ 1.25
MCH(pg) 21.5¢ 0.69 21.4+ 0.47 209 £ 0.59
MCHC(g/dl) 353+ 1.64 34.9+ 1.03 344 £ 0.87
PLT(10°) 867.7+112.9 944.7+87.61 959.3 +121.78

Y Each value is presented as the mean + SD. (n=3 - 6)

» WBC: white blood cell; RBC: red blood cell; HGB: hemoglobin; HCT: hematocrit;MCV: mean cor-
puscular volume; MCH: mean cell hemoglobin; MCHC: mean cell hemoglobin concentration;
PLT: platelet.

¥ Means within same rows in the same day without same superscript are significantly different (p <

0.05).
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Fig 2. SDS-PAGE of serum proteins from rats
post oral treatment of Spodoptera litura
inclusion body.
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Fig 3. SDS-PAGE of serum proteins from rats
post intratracheal administration with
Spodoptera litura inclusion body.
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Table 7. Effect on serum chemical parameters change of the rats after intratracheal administration

with Spodoptera litura inclusion body

Blood chemical composition DW A-IB IB
D1 ALP(U/N)? 456.3+ 18.58a” 286.0+ 47.51b 366.0= 56.71b
ALT(U/) 4153+ 3.52a 299+ 2.90b 332+ 7.18ab
AST(U/N) 99.3+ 12.80 80.5+ 5.33 80.7 10.30
T.Bil(mg/dL) 0.1  0.00 0.1+ 0.00 0.1+ 0.00
CRE(mg/dl) 0.4+ 0.06 0.4+ 0.00 03+ 0.06
Glu (mg/dl) 1523+  6.03 169.3+ 18.82 167.7£ 26.54
TP(g/1) 49+ 0.32 52+ 0.06 49+ 0.10
Che(U/1) 868.3+ 69.29a 621.0= 173.47b 910.3+ 95.52a
Uric(mg/dL) 1.4+  0.15b 1.7+ 0.10b 29+ 0.62a
D3 ALP(U/N) 2527+ 66.08 341.0+ 103.1 304.0+£ 57.04
ALT(U/M) 35.1+ 3.88 40.5+ 3.64 33.7&  3.70
AST(U/N) 119.1+ 25.47 104.3= 16.39 84.6+ 18.03
T.Bil(mg/dL) 0.1  0.00 0.1+ 0.00 0.1+ 0.00
CRE(mg/dl) 0.4+  0.00 0.4+ 0.00 0.4+ 0.00
Glu (mg/dl) 160.0+ 10.58 1557+  4.16 172.3+  20.60
TP(g/1) 5.0& 0.15ab 52+ 0.15a 4.8+ 0.06b
Che(U/N) 2011.0+ 355.95 1995.3£1072.74 2033.7+ 427.70
Uric(mg/dL) 1.5+ 0.21 1.3+ 0.1 24+ 0.70
D21 ALP(U/N) 288.7+ 141.17 256.2+ 108.50 165.8+ 40.16
ALT(U/) 472+  6.59a 40.3= 10.90a 25.5+ 3.75b
AST(U/N) 96.3+ 9.14 98.3+ 13.07 92.0+ 13.23
T.Bil(mg/dL) 0.1  0.00 0.1+ 0.00 0.1+ 0.00
CRE(mg/dl) 0.5+ 0.05 0.4+ 0.05 0.5+ 0.05
Glu (mg/dl) 157.8+ 13.79 149.8+ 14.86 150.0= 17.12
TP(g/) 53+ 0.26 5.1 040 5.0 045
Che(U/N) 2059.2+1387.61 2306.8+£1929.56 1917.3£1166.06
Uric(mg/dL) 24+  0.73ab 1.7+ 0.38b 2.5+ 0.63a

Y Each value is presented as the mean + SD. (n=3 - 6)

» ALP : alkline phosphatase; ALT: alanine aminotransferase; AST: aspartate aminotransferase; TP:
total protein; T-Bil: total bilirubin; CRE: creatinine; Glu: glucose; Che: acetylcholinesterase; Uric:
uric acid.

¥ Means within same rows in the same day without same superscript are significantly different (p <
0.05).
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Table 8. Hematological parameters change of the rats after intratracheal administration with Spodo-

ptera litura inclusion body

Hematological composition DW A-IB 1B
D1 WBC(10%)? 10.1+ 0.25a” 7.6+ 0.61b 8.0+ 1.61b
RBC(10°) 6.7+ 0.27 6.7+ 0.38 7.0£ 043
HGB(g/dl) 15.0+ 0.58 159+ 1.01 16.1+ 1.42
HCT(%) 452+ 1.55 46.6+ 2.48 47.1+ 3.40
MCV(fl) 67.1+ 1.15b 70.0+ 2.00a 67.0+ 0.78b
MCH(pg) 22.3+ 0.81 239+ 1.01 22.8+ 0.68
MCHC(g/dl) 33.2+ 0.61 342+ 0.62 34.1+  0.75
PLT(10% 1025.0+£55.97 1097.3+£153.03 1165.3+ 35.00
D3 WBC(10°) 9.6+ 2.17 9.1+ 3.04 10.0+ 1.72
RBC(10°) 6.1+ 0.21 6.4+ 0.16 6.1+ 042
HGB(g/dl) 14.2+ 0.67 147+ 0.4 13.9+ 0.79
HCT(%) 39.2+ 1.77 41.1+ 1.18 38.6+ 1.35
MCV({l) 64.1+ 1.32 63.8+ 0.35 63.6+ 327
MCH(pg) 23.2+ 0.36 22.8+ 0.06 229+ 1.53
MCHC(g/dl) 36.2+ 0.40 35.8¢ 0.23 36.0+ 0.95
PLT(10% 1044.7+78.65 1072.0+£162.82 1092.0+ 41.39
D21 WBC(10%) 18.1+ 6.91 19.6+ 14.85 28.3+ 11.68
RBC(10°) 7.3+ 0.28ab 7.0+ 0.40b 7.8+ 0.62a
HGB(g/dl) 14.5+ 0.72 14.5+ 0.65 154+ 1.52
HCT(%) 43.7+ 1.45ab 41.7+ 1.91b 454+ 3.13a
MCV(fl) 59.7+ 1.03 594+ 1.12 58.5+ 1.18
MCH(pg) 19.9+ 0.60 20.6£ 0.85 19.8+ 0.62
MCHC(g/dl) 33.3+ 0.92 347+ 1.32 33.9+ 1.56
PLT(10°) 806.7+92.30 872.0+ 77.81 861.2+152.28

Y Each value is presented as the mean + SD. (n=3 - 6)

» WBC: white blood cell; RBC: red blood cell; HGB: hemoglobin; HCT: hematocrit;MCV: mean cor-
puscular volume; MCH: mean cell hemoglobin; MCHC: mean cell hemoglobin concentration;
PLT: platelet.

¥ Means within same rows in the same day without same superscript are significantly different (p <
0.05).
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Table 9. PCR detection of the rats oral treated with Spodoptera litura inclusion body

Liver Spleen Cecum content
Days
DW A-IB IB DW A-IB IB DW A-IB IB
D1 0/3 " 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
D3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
D21 0/3 0/3 0/6 0/3 0/3 0/6 0/3 0/3 0/6

Y denominator : determinate number ; numerator : present positive number. (n=3 - 6)

bp M 1 2 3 4 5 6 7

9 10 11 12 PC B

1 2 3 4 5 6

8§ 9 10 11 12 B

rat B-actin

[ P~ PCR B 1 AR A0 75 L a8 21 K 2 R S o
Fig 4. PCR detection of spleen after oral treated with Spodoptera litura inclusion body on 21* day.

M: 100 bp DNA marker; lane 1-6: inclusion body group; lane 7-9: autoclaving inclusion body

group ; lane 10-12: deionized water group; PC: positive control; B: blank.
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Fig 5. The sensitivities of PCR detection in
tissue and cecum content mixed with
Spodoptera litura inclusion body. PC:
positive control.

R~ PCREHIA B SR P AR AR M 7 L i 2 i R

Table 10. PCR detection of the rats after intratracheal administration with Spodoptera litura inclusion

body
Liver Spleen Lung
Days
DW A-IB IB DW A-IB IB DW A-IB IB
D1 0/3 " 0/3 0/3 0/3 0/3 0/3 0/3 0/3 073
D3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
D21 0/3 0/3 0/6 0/3 0/3 0/6 0/3 0/3 0/6

Y denominator : determinate number ; numerator : present positive number. (n=3 - 6)
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ABSTRACT

Yu, M. H', Chang, J. Y', Lee, S. T?, and Tsai, W. R."* 2009. Safety assessment of acute
toxicity and pathogenicity for Spodoptera litura nucleopolyhedrovirus in rats. Plant
Prot. Bull. 51 (1, 2): 33-52 (* Applied Toxicology Division, Taiwan Agricultural Chemicals
and Toxic Substances Research Institute, Council of Agriculture, Wufeng, Taichung 41358,
Taiwan (ROC); * Department of Biotechnology, Southern Taiwan University of Technology,
Yungkang City, Tainan 710, Taiwan (ROC))

The purpose of this study is to evaluate the acute toxicity and pathogenicity of
Spodoptera litura nucleopolyhedrovirus (SpltNPV) in rats for supporting registration
required data of commercial bioinsecticides. A dose of 1x10° PIB/ml of SpltNPV inclusion
body was used for acute oral (10 ml/kg body weight) and pulmonary (1 ml/kg body weight)
toxicity assessment. Spraque-Dawley rats were divided into A, B, C, D and E groups, which
A-C were treatment groups and D and E were autoclaved and control groups, respectively.
The assessment was itemized as mortality, clinical symptoms, pathological changes, body
weight gain, organ weights, hematological parameters, serum chemical parameters, SDS-
PAGE of serum proteins and polymerase chain reaction detection. Animals with oral
administration showed no significant toxic signs or death, and no significant differences in
body weight gains and gross or microscopic pathology in comparison with control rats; but
the liver weight was significantly lower than the control group on 21* day. In the acute
pulmonary toxicity study, the lungs of the treated rats showed a marked inflammation. The
body weight gains decreased significantly in the treated rats on 1* and 3™ day (p <0.05). In
the serum biochemical analyses, the levels of uric acid of the treated rats were significantly
higher than the control rats (p <0.05). The liver and lung weights in treatment and autoclaved
groups were decreased and increased significantly, respectively, than the control group. The
SDS-PAGE analyses of serum proteins showed that the profile and concentration of serum
proteins were similar in all treated and control groups. A primer set (35/36) for amplifying
a 680 bp of polyhedrin gene fragment was used, and no SpltNPV genes were amplified in
lungs or other organs of the treated rats. Our results demonstrated that SpItNPV inclusion
body has no significant effects of acute oral and pulmonary toxicity/pathogenicity in rats.
This study not only establishes more complete evaluation system of viral biopesticides on

animal but also provides management information for commercial SpltNPV biopesticides.

(Key words: Inclusion body, nucleopolyhedrovirus, polymerase chain reaction)
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