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B G Aphis craccivora Koch BfEE ™ E M A F &, H AWELT M Lysiphlebus
japonicus Ashmead R EE M FAMRE, XN BEFABIFEHIER . 1E& L HAWE
SR - RO RG, PI T AR R O | R B AR R R
oM, A SE AT AR - SF AR B RIB MR E B .

1 MRS

1.1 ARHERNESR

RO S REBH ARG RS A ERX, BOHAETH RS, FEELRE
HEREZR, BRI 25+1C.L:D=16:8 XAPKMB T HFK,

WA B B A R s, S R AR 1.0 MK E, Syl Mk B A
1ml 90% ZREYTYE , B Lo, ULVE I T M bk B8 28 9 VR BE o AL A9 B 1k (R 37 A B F SR %8
LB TRZEER, SXATEREEESRKE S, IR YET 1mol/L NaOH HEH .
LR 2 WA EREFE 12h, HTHEFERE 5 KA B BB, Tk
LMk, B, BB A A ST 4 K P A S SR O B BEA T AE
1.2 EARSEESEHRNED

B SR B € #2 BE Bradford 35, i UV755B 4N WAF 66 EETHEE 595nm AL OD
H, UG MEBBEEERERZR, SMKEEER 5K KB Ik 27 BP# R, 77
F - 20C, RARNEZEEERBIKREIHT 12% SDS - BNEBEREER 3K , 78 pHS.3 HY
Tris - H 2R Wl 31T, AR EE 100V, 5B BAEE 125V, A% DR R-250 H
o, BEEZ TRIHEN 14.4~97.4kD,

BUgdATE 1 X 4 RF R & B RET @AM ENE,. #F4E 4 Xigak
RIS Rl B (WA A | RIF SR Py o R4, IR XER B, BOR RIS ) , RIS TE
VK72 1) 80% R BEER AT, 1L 13000g B0 10min J5 , BU_E HWCT H Sf 835-50 RIS HERR A 31
SR AT B AL BRI E
1.3 WEPRANE

K P ER B , Fi UV755B S50 A] L4y 66 B 17E 600nm 2031 OD {8, DA Z¥E{E
PR, BMREEER S K. MKEFEEHNTNE. £— B MMKE A
0% I, B.L, REBERTIR. ¥ LERBRI—EWRE G, BB 0. 2ml i1
0.4ml 0.15 mol/L BiER , B 7K A 10min, 240, i1 0.4ml 30% RAE L4 (KOH) , B 10min,
FLER RN E . A BRERAME B RARE S (B F AT REB LT ARG ),
#£ 0.4ml 30% KOH H4J3 ,100°C KB H 15min, ATEILARHL . BHIFHIA 0. 1ml 4
N2,SO04, Fil 1ml 95% ZBRUTIE SR, R B .05 F 5 LR, B UIEE T 0. 5ml /K4, HiBR
BEEENE
1.4 FEZENNE

EXRSRARRNEERE, BIFNGRE SCTREER, EHRIERD UL
5 BEE(2:1, V/ V)X  RHRALANER A VBN EHAEIL A 1:15~20, SKG
WAL B ZHEGEEE T, 0. 25 KA 0. 15mol/L NaCHE B VL, E R /%
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5,88, BBS N ETWAE, THREAEE, TAHRARERE, 'R 2K, BEEENT
HETOCHEGTRTREE, SMREHEER 5 K.
1.5 ¥iEsw

AT , GHFEA S EFHEIEMNG T 2Hr R A SPSS 10.0 HA#1T ¢ - B
K, “*"%mR P<0.05,“* » "R P<0.01,

2 WAREGR

2.1 BWEXNFEIEAR EXEMIELEREHRIE

WHFEASEFAMMMHEESREEESFER 12 XYAE, 2R AHE, #
AR 3 KRB FEHMMKEEAREE TREE 11.35ug/u, AT IEH A4EFFE 17.93pg/
W, HEZRHHABEER ., FLEF 4 XBFEASEFANMMKEEARKERT
fERAHBER., SFEANEERRRERALZEHRERAOBEYE, EEHT RKNEE
AFRE A, EHHFERE 3R, EX4HNEREARKENBRTHEFEHEL,

SRFEG AL, FEFFEEPN LMK ESEREEHE TR, BEEHFTE
B123 KMMKEEEHEESEEBARAHEER, ¥HFEE 4 X, AN
WEBERERRI LT, BFEANMEREH B THEERH, $FERF2X,
BLBEIUNEEBERESEAERTERA HFER 34 R, LT RMESEES R
BERMG, K THMEFEHAGE D,

EEAMGFEAYMARFERS 1 X, BLYRNEBESEMEY., #FEE2
R EFEANBERSEVERTIERA, HAESTARE 3 X, E¥HS L0 B A S
SERABHE HBHEFEA, —EREREEER., BFLF 4 X BHFLHANHE
BKFEFHGELD,

®1 FENFIFLRERMERRENRWE
Table 1 Effect of parasitism on concentration of host proteins, carbohydrates and lipids

BEHREE WRIEE LEES 354
WA SR Concentration of protein Concentration of carbohydrate Concentration of lipid
Days post M EEE R HEAE ¥ E IR L3SE 35X
oviposition (pg/pel) (ng/mg TH) (png/1d) (pg/individual) (2g/individual)
Haemolymph Body Haemolymph Total body Total body
_ protein protein trehalose glycogen Lipid
EEA 1 8.55+1.1 236.77+£32.6 3.31+1.0 391+1.0 14.00+1.2
Nonparasitized 2 16.81+1.3 189.49x12.5 3.42+1.3 6.94+£2.2 14.50£2.5
3 17.93+1.6 153.36 £ 13.5 3.22+0.6 8.26+2.5 27.00+1.0
4 12.24+0.8 221.90 £ 89.1 8.22+0.6 7.64+1.1 27.33+3.3
FHEH 1 10.81+1.9 240.95 £ 19.6 3.67x1.2 4.22£0.8 12.50x1.7
Parasitized 2 16.39£2.0 222.23+19.7 3.26+0.8 10.66 2.1 " 28.70£2.6"
3 11.35£1.7 210.24+14.0* 2.77+0.7 6.98+1.7"" 35.50£1.9%
4 14.04£1.2 200.55 +59.3 5.11+1.0" 6.06:8.9"" 17.33+£1.3*
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2.2 EARAk)

LKA T 2 ST RE A AR IS 1.2.3 .4 FFVHE B Y 1E B X IR A i il o 22 2 5 R
Mo S5RER,FESW T BT NMEEAFRNAR. FHT 4 TFELAN 54 F 41kD 1)
B HE AR I 1L R) . A LR 3 K, HOREENEABIAE,
M SDS — BRI B Ik B BB, 208 O S4kD 12K 1 R B AR X 8w, B
HJE 3 R IE KBRS S FEI NKD MEAFRAERT AR 3 X8 EYM, 53
PG 4 KAWL,

kD NI N2 N3 N4 Pl P2
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M1 EEFhEEEFEFRnMKEESR SDS - BRSBEREREKIHEE
Fig.1 SDS-PAGE analysis of haemolymphatic proteins of A. craccivora parasitized by

L. japonicus and corresponding nonparasitized control

I PLLP2.P3.P4 AP BIRBFFASS 1.2.3.4 KR, NLLN2 N3 N BABMBG LB, #i R M afERREN-
Note; Haemolymph samples were collected on 1(P1), 2(P2), 3(P3) and 4(P4) days after parasituid oviposition. N1, N2. N3. N4

were the corresponding nonparasitized control. Parasitism-specific proteins were denoted with arrows.

2.3 FEMNEREAERAHHE

WO MM E A 17 AR E , H P A 10 A A R A 7 AR AT R
HIR(F 2), AR A EMFIEER=FEIERN S B R, L2405 50% ~70%, H R
FUEMMAHN T S BAIE 0.6% ~6.5% 2 [0, A £ L 0 i B | LM A 2 K
HARE AR R E SRR ETE R AT G T R o

3 it

By A0 R BRI AR K A RZE A A 5 AR B AR T IE 8 o, JOF LR BB I
WKL 1 R JE 7E 9 A7 R F5 3 K B 3 TR, LI B0 R 2R B BOR BE AT & T IEH 41
Pennacchio %1 IA A A7 A AF HUUAR Py 47 SR 00 A 5 B A LR 5 0 e ) A DU

Kl X GEE RN FARRL IR, H AR B e K77 1 48h IS
S, 553K T HA KR I Ar i Y o K S A A L, X T RBIE B T A BB R
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R2 FENFEMKEHEESERNKN
Table 2 Effect of parasitism on concentration of host haemolymph free amino acids

HEM S B (F%T %) Relative percentage of single amino acid

HERAR,
A acid EHHLER WEFEALXR EHH4 R WEHFEH4 X
Nonparasitized 1d Parasitized 1d Nonparasitized 4d Parasitized 4d
REE® Asp 4.1 3.6 6.5 3.0
AR The 24.6 2.2 14.1 20.9
#Z MR Ser 5.3 6.0 2.0 9.2
BEM Clu 13.9 14.3 27.1 11.1
BB Pro 6.5 6.6 5.1 6.4
HE® Cly 2.1 4.5 1.4 2.4
&M Ala 6.2 5.4 5.7 3.2
B AES 1/2Cys — 0.9 0.6 —
HER Val 6.0 5.7 5.5 7.7
FRR &M Met 1.8 1.6 0.9 0.7
REER Qe 2.0 1.7 2.0 1.3
FE Len 1.3 0.8 2.1 1.1
BRE R Tyr 14.1 11.0 26.0 14.9
KPFTE B Phe 0.6 2.8 3.9 4.2
HEL Lys 6.4 5.8 5.4 3.0
ﬁﬁ@}ﬁs 2.8 2.6 3.8 2.7
5 & & (nmol/L) 17.7 23.2 58.7 69.7

Total concentration

BT, EmMEED RS & HITE TR, ReEmiE &80l BRE. BHERER
BHTAEYE RN IR, IREEE RS BT RERB T F ENENERESRE
H BTN IE , TS B M B 2] B v B AR, T 2 B R T R A 1 L o

TERAF AT 2 K, B AR S S0 i R B L , R B AR BRE IR RA B AR S RA B 3%
R, XU RS HER I A T TR AL DNA T A  BREFERRET
HX, IRERER, FEPWEFEL AT HESW, EEARB SRR AR,
H AW S i A R T A SRR SR & BT &, B Z R AHEHETET
TERLL R AE R B Rt — 2 BT
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Biochemical and metabolic alterations in Aphis craccivora Koch
parasitized by Lysiphlebus japonicus Ashmead
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Abstract: Biochemical and metabolic alterations in Aphis craccivora Koch parasitized by Lysiphle-
bus japonicus Ashmead are reported. Experiments were carried out on parasitized 2nd instar aphids.
Parasitism increased the total free amino acid level in hemolymph, with the Thr, Glu and Tyr as the
most dominating relative abundance. On days 1 and 4 after parasitoid oviposition, the free amino
acid levels were 23.153nmol/L, 69.659nmol/L respectively. In contrast, that of normal hosts were
17.721nmol/L and 58.703nmol/L. The increase of Thr and decrease of Glu and Tyr were ob-
served. The hemolymph protein level descended, while the body protein level ascended on 3 days
after parasitoid oviposition. PAGE analysis of hemolymph revealed the presence of two parasitism-
specific proteins, which of approximately 54 and 41kD. A significant decline in hemolymph tre-
halose concentration was determined on 4 days after the aphid being parasitized. The total body
glycogen and total body lipid titers were significant higher on 2 days after the aphid being para-
sitized, then distinct lower than the nomal aphids on 3 and 4 days after parasitoid oviposition.

Key words: Aphis craccivora Koch; Lysiphlebus japonicus Ashmead; parasitism; metabolism



