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Comparison of Biochemistry Character in Haemolymph of
Diapausing and Non-diapausing Pupae of
Cotton Bollworm (Helicoverpa amigera Hubner)

Wang Zhiyu Hu Dunxiao Wang Zongshun
(Dept. of Entomology) (Institute of Zoology, Academic Sinica)

Abstract Studies were carried out to compare the content differences of glycerol, free
amino acids, fatty acids and 20 —hydroxy —ecdysone titers of haemolymph in diapausing
pupae and non-diapausing pupae of cotton bollworm. The results indicated: 1) The total
amout of 17 kind of free amino acids were increased in diapauing pupae against non-dipaus-
ing pupae. Of them, the content of PRO. ASP. ARG. LYS. were significantly higher in di-
apausing pupae than non-diapausing ones. The content of SER. PHE. HIS. of diapause-
terminated pupae were still higher than that of non-diapausing pupae. 2)Predominant in-
gredients of fatty acids were palmitate (saturated fatty acid) and linoleate (unsaturated
fatty acid) in both kind of pupae of cotton bollworn, but the ratio of saturated to unsatu-
rated fatty acids of diapausing pupae in the haemolymph lipid was more highter than that
of non-diapausing ones. 3)The content of glycerol of pupae in haemolymph had no differ-
ence between diapausing and non-diapausing pupae. 4)The very low level of 20-hydroxy-
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ecdysone titers in the haemalymph plays an important role of maintaining diapause condi-
tion,its prompt rise signals termination of diapause.
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BEEERED EMRER FERXEEINBROFRIBEE, MMEEEEPHER
KNGS B- AR R+ 35 S A B A Lt S HHE A TR RN EEN 2 F
E—EWBER, MUEEXBLHEHAEEA LB RETEMNEENSRRENTIR
BT OEURT T #E RS REN AR ERK T, R F AP T (CAMP) K
TR E . R R T A4S B E A R 8 28, BF R R AR R 40 s ma A R
REMEEMRR 20- 5 H 5 K E . Meola FUI3% 5 W48 48 L (Helicoverpa Zea) HIBF 55 B
HEE 3 22 (L A M AR S R A TR AE T A k- bk B2 Py — PR R A9 3L RS, R R
T A AR 38 R BB D B AP R B SR AN RE (R B A IR & U B B, R TERF S BBRIE R L |
XHEBEEFEEZ R ARSI ER, RSB EREARRAE, B UMAR B L TR
WS M H, Punctigera" R R H. Virescens'™ , T4 % HE4S B Ik B2 49 S 32 A 4=
BAFERERKILEY . W R ERAE MU R SR E R 5T AR
Ry BECNZEPERBSAHEARL LHE A TREMERIT T —EMER,

1 #EF0AE
1.1 REHE

B MEREET 200,12 h B EFESHMBFERE —FBLE27C,14 h B8
T ARG IERE 5. RUCR AR ik IR S B RR T /5, B
RSSO B RBUMLKE , BEA E /B EBERARE 500 pl BOEFBUEE
—EBERET—80CkETHH.
1.2 mHEPHGESBWRERZE

2:H8 Nordin #1 Yi 2875, H il S B M B-NAD™ } £ [H Sigma 23 7 7= &, K&
BRI 0. 33 mol <L ' Bifi# %k 0. 03 mol-L';3-NAD" (pH7. 0)6. 7 mmol +L™;
H i Bt S B8 0. 06 unit; H il 47 ¥E 3 ML 3k B 88 & R 8 R #12% ImL; pH10. 0, 7E DU Se-
ries600 4 S5 YE X B it Ll AT , 4 24 340nm,
1.3 nHEPBEEERPI TS Z

ZHEBERES S RUOMKE100pL FEOE S IMAS W EEKGBRBEBS00uL,
# & 15min, 4000r/min B >5min, WHE L HE R I B AU IEEKGRIBER400pL W
%, &L, 8 LB, 0. 02NHCL B E5mL, H£4000r *min~ ' B> 10 min, b #H %A
H 37 835-50 REEM B 34 B GHET 47 .
1.4 IHE PREREEDER RN E &

MAREREREH R - E45(1 2 2) FEERTRM 24 h, N, IEER/PEBTIA 20 pL 0.
5 mol L'WY S E LS/ HEER Y 1~3 h, BIA 20 pL O, HEHN BB BRIES . 92
FRHUCSHE . EE 3R, SH KA, MEFRERBKES BMEHKEKEE 1~3 pL
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ERAMEAEITIEIRAN. SHAHESTERE XEE FRHR 5 Pye Unicam204
S A% BT, R A Split #E4E, E4HEE R 25 m X 0. 22i. d. BP-20(SGE). 2B & X
80C,# 4 C/min BFFHRZE 200C, HAWEAK.
1.5 M#AE D 20- 2% RENNS EERE

S RIS B A 20-52 F 00 57 BR B AAT S B W E T ik, B W AR IR SRR 4L B
ecdysone RIA Z5%5.
1.5.1 HASRARK MMKER 60X HBKBEBMBE, & 4 000 #/min T &L
10 min, & L, TLIEH 60% FHRKERBERKERE T 4 000 ¥ /min B0 10 min, & 3
PR EIEWL TE 7T0CKIBHETE R,
1.5.2 ®A &0.1%FAKH 0.1 mol L 'BERREL S vh ik ¥ £h /K (pHT. 0), fif #F GPBS,
BRETFAC, 1% RBECEERBIZR, W DCC, i GPBS Fi#|  ARA A . 20-BEB K
BRATHE TYEM 5 ng/mL. I AbCEREEA N 1 : 1000, AT #HEEE 1+ 10 000, #RicHL
R Ag,f# Fut FH GPBS # 83 10 000 cpm/100 pl K4,
1.5.3 MEFE E12X75 Z2XKRFEFHAEE T, HKKmA 0,25,50,100, 200,400,800,
1 600 pg KIBRHE 20-¥2 Zut B MR ATAE S, BB AN 1+ 10 000 FRE F I MLIF 100 pL, B INFR
IEPLIE 100 pl(10 000 cpm)ZEd . BRBFE AT MLEMRICHIR, A 200 nLGPBS {{#,
REARRNE BRAEASMILILE, H100pLGPBS &, EMARIEHFE100uL, FHEIE
FRULEGENE. . RYE, & FH-4088 31 Efref Ll E B 2 HE  REBE4CHK.
KH,ZEFHRRIMA400pL 1%DCC ¥, SLEIR S, 7E4 CH#F E 10min J5, i H L RB O
F4°C,3000% /min B.L:5min, I EIEW, B E ITIE PRI BEHE.

2 SER5HH

2.1 HMERSERTEOHE PH GBS BROLER

ARBAE TR EESEHFEOLKEHBE R, ERAR. ARITH, B
R LA SRR K B AR ER M REEREAEN
#HT, HME BB EAS . 28 CROEARNH WA R B M, o RS RERLLRF
HAFEETHHENAR.
2.2 MEAFESSESTEOHE P BREEERNIEIS REEE

BEhmkEFEEHKENHESEER, O EMY T AKmK 4 #100~3006F, 18
BAXESBMHFHEERELE TEORENEE. RUECTEAEHEHIIRE L —F
BRHME, FEEERNTEZANLATN. W AERDAKNEDIEEHEFHERE. A
RELEETHREAHEFHSEHTEMREPRERERMHENSR . FRAR.

MNE2FAE LRIk E P A ER AR H12. 05mg-mL ™', HFWER N 22.
38 mgemL™', LLIEREEEMINT 85. 7% , BT F M LB THEE 13. 55 mgemL ™',
E#EHEr. SR THESEETHEMKEHHRESE 17 il mEEm, —FEAM
EFRFERMRG, B ESMEER. XLER HER BERNW S EHERS TEHE
W AR 2 A UBEH OB FTFNRMLKEPRERNARSEHEFRNAE AR, 4
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Hit & & /nmol-L™!

JEHH W NDP ¥ &% DP
EHERH(O~2 6.2 20CHHE 10d 2.2
EEFHG~7d) 8.2 20CHfE 204 4.1
REREMG~12d) 5.9 20CHEH 30d 5.0

20CHEE 70d 6.8
E| @B’ CH70d 7.5

NDP =non-diapausing pupae DP=diapausing pupae

k2 RAAWRESEHNFHOACHELERNTE

REMSE
HAEMAA
¥ E % NDP ¥ & DP HWE BRI DTP
R A& E B Asp. 1.07 3.44 1. 87
7 & & Thr. 1.17 1. 39 0. 81
HH R Ser. 0.14 0. 14 0.46
A& # Glu. 0.14 0.59 0.41
HE&E# Gly. 0.17 0.15 0.23
HEM Ala. 0.17 0.17 0.14
LB E M Cys. 0.12 0.14 0.15
HEM Val. 0. 60 0.92 0.51
B 7 & B Met. 0. 39 0. 41 0. 39
BREEA lle. 0. 32 0. 42 0. 20
BHE® Leu. 0.43 0. 62 0. 34
FsE ™ Tyr. 0.12 0.08 0.08
# S B Phe. 0.12 0.10 0.42
HE K Lys. 1.57 2.91 1.79
M F M His. 1. 68 2.13 2.24
KA Arg. 2.55 4. 02 2. 34
i | # Pro. 1. 21 4. 66 1.08
BE 12. 05 22. 38 13.55

DTP=diapause-terminated pupae

2.3 WMERHHFESIEBEIRMAKE o RE 208 5B E K

AR THRERHETHEENTFEMMKEIERENMAHR, &R LE 3. RER
B (R DM E 555 I 7 & 0 LK 2 5 B P i SR A AR B MR 3 LU AR AR O 0, R M A B B R
MU RS By, MR SR Mk B AR R IR AR . AMEMENRTERS,
d SRR S B —RU L. HARM/ AR LR TR 87. 622, EMF W N
67.10%, W HE MM LGB TIEHTEHE.
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" 4 *E
R
& &% DP ¥ F % NDP
P EREM 14.0 Myristic acid 0. 85 0. 56
=HE %8 16.0 Palmitic acid 41. 67 34. 47
s 18.0 Stearic acid 4.18 5.13
EH R 161 Palmitoleic acid 2.20 3.04
JH188 181 Oleic acid 16. 47 17.52
Tl ® 18:2 Linoleic acid 24.21 27.37
Bk #% 183 Linolenic acid 10. 42 11.92
A/ AR B E R U/S 87. 62 67. 10
U=unsaturated fatty acids. S=saturated fatty acids.

2.4 MARBEHSIERTEMARDS 20- 2 X REHEEIHTL
MRS WK EFREEERERE, TEH
BRI 20- B MR, R R TRt E
H.zea, A X 1480 BBl & 0% F0 & ¥ 5 W8 MLk B2 = 20-
BRESEFHATT RS, SR A1 2. &
B 1 W5, W4 B E 3 S 0 R A MLk B2 o 20- 3B B Br
FRW R 132 pg/uL B R EZH LA, PIEHIE 6 d
BB B 0% (271 pg/el), % 10d J§ T B 3 5 & K F
(74 pg/pl) , AU B —A 20-2 2 i (Y B A 0,
XHBASHTEREAWHERRE BN, B2 XRERELR
WESIER B P 20-52 5w 57 99 il 3 4 3% 75 4R IR K O
(13~ 18 pg/pL), B A 70d ERELEFA UK S EcDhETF e
18 pg/pl) , XA E R EH TR LFE—EHBE K M BTBL
HULE, BHETHRET 27ICEERTRRET  YEFTH
5 B LI % e B, MUKE o 20- 3 2 ey B 1 M R R AN ok E
BEE 29 pg/pl EFHE) 133 pg/ul, B HRE EFHRE 20-72 % 4 X ¥ K
EREHR, AT RAH T @R S0 MR LE ST
BHE B[ EKES.
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BERLGEETH, ENERESFENRERES T, MKEFHMREN LA +2HE, |
HARGHFRERRRUN T ZARIEARE RO BT IRERS RN, HFHRER
M E A EH S B, E7ER BT, R L H W& B8 8RR E A FRER M AT,
FralRE R KERE K4 ®e, ME R MKEIRRIE MY S BT SRR FHDL



38 T E R ¥ XK ¥ %

1998 4&

THK 2 B PR S R R R 2 AR R RR A 0, 43 B o BB 41, 67 %A 34. 4%, AR BR h 2
WAmER & B2 A1E SAEH 24. 21 %1 27. 37% . ELREE WA RFI RS BT RR Ho 38, Bt A
/REAIRE TR LB & 40 87. 6 20 L MER MY 67. 1%, i — B X FHR RHR

WHENRY S BEXTHRMIEHERN,
MEREBRKELEYMERRH LS ERKBHFHEK
HEELHRNERE—CEBE LK THEARS R
WM ENERERRE, ENEE R/ ERHH
U, A EAERBNAG TARREH TS EW
FHARAFERURHEENAERE. 1992~1994
SRR £ TR AR K A K R A LI (8] & 3 1R A 58
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BAEWE 1~3C,19924 1 A &M 2 A THHIK
FIEME 3~5CH 5~8C,1993 EFRRI, X Hifss ®
WESEMTWA L L RET RFH R, HFREHK
REWET REM R,
BEMIBEHNEREMEANBYEN, EXEE
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2 MEREFREHERAGLT
55 0 K B 20- 32 3k 85 % B B9 K
H:AB,.CHB M EMWE 20CTF
15 d,30 d,70 d; D % j& S #8 {7 AR A& 1% Bif
726, E BB E W BN, (R 25 ) R Tl 5
FAHRABEME;G MR WL

BUHMBRMBARET RETERTHNYRER. HERRLEAR HER . HERY
BHHEHE, EMNSHEAXNIRMAEE, ERSHYFRLERNEE, AR T=
R HEREE ST TR 0, SRR A1 £ 88 (2 A8 35 A0 X 2 — A

T YL HA MRSt B F VM S T E R T — e M.

B R B R B T AR RR A B ) 4 L

HEFEERWEARSFHFTENARNAR, HP L8R EH SR . 2 E A H 55 B
2 ERENYFXEEERGERMATAT  BERRPMERATTBAE, BTUER
MEMENERR SN TREEERFEY FMERRHEATHBEETEERN

RHEZ—.
WA IR 2 20-358 2R BT B — H AR R EEAR MK P

(13~18 pg/pl) , ¥ & BERET 20-

BRI RO W S BB B X IRIER 20-BEB KBS RSB R K FEYIMHX, TER

BEWE N 202 R R & R ZE 0 B .
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