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WE: [BH] REAEFANEEEX B ERREEEE (Leptocybe invasa) WIFEHTIBEGEEMZMM, A
T 5T HE S 4R A BE| TH RE R I A4 A RS /N i HE DRI RG 4T T & A (7575 1 LURT I BOFRAR 52 R0 /s
MR IR BTN E R A S B HAY 10 MAESARAER (LI01. LI03, LI0S. LI07. LI09, LI10. LI12, LI13,
LI14 0 LI16) A#R, FIRSEEFNMERURSIAESER, IR 10%MiEZK AR (CK), W
BEANERNFFER; FHHUED RN G e E G BEFTEK. HEMETZINEKRS K, 7
RIWEELLEE 1dy 3d. 6d F1 9d FFRILER A FRIFES . MBSEFAZREEMANE. [4R] CK HIRME
W/ NEEF A Jg 11.60+1.52d, EIME LIOL, LI14 F0 LI07 E#RAIRPISENS MEFHIE, 55 14.27+0.85d,
14.17+0.68d F1 13.50+0.68d, SIBNEK T £ 2.67d, 2.57d 1.9d; f&ME LI10. LI16 F1 LI09 BEHKAIRITE
TE/NEF YRR, S BI5 3.83£0.46d, 3.50+0.18d F 3.5£0.31d,5> BI4E%E T 24 7.77d. 8.1d #1 8.1d; HEE K
IR R Mg E G TR ER . (AR R AR S A RIEA M LI09 #1 LI10 B FRRE, %
R R NE AR A (R 3PEE (SOD. CAT. POD). #7588 (AchE. GST) fi¥:&EE (AST. ALT) &M,
HE—XEZST CKAMEREM, MBE=ZXRIHMETF CK4EH, RELHE2IMELEASERKMEE; A
MRS A RN N i F A B IEKAEF /Y LIOL, LI4 S ELAAMLEE/EF M LI03 #0 LI0S S HikfE, HIRIPES
MAESEEMAES 1d, 3d N 6d BERS5 5 CK HHLL L EERX R, RBERRSE RN od Y, HESEE
HEEST CK. (48] EMZE (Pantoea anthophila) L101. BBAE (Stenotrophomonas sp.) L107 F1E]
EIKE (Staphylococcus sp.) L1114 MTBEEFEGBEKMNYR, ARDERE (Serratia marcescens) 1109,
REBKE (Klebsiella pneumoniae) L110 FAATE (Enterobacter cloacae) L116 S[&XRTEEH 4 . 1AM LI09
L0 EHRfE, BRI/ MERRNARIPE. BSBNRSRAEEENT, RALEXIEREMT S
RIKEREB R NTE EEEEMMENE ENRESES.
KEI. RREIE/ N NEE; B RIPEE; WBSEE; Rak
Effects of Bacterial Endosymbionts on the Lifespan and Enzyme
Activities of Leptocybe invasa
Leming Zhou

(Guangxi University Nan Ning 530004)

Abstract: [ Objective ] : To explore the effects of culturable endosymbiotic bacteria on the
lifespan and enzyme activities of the host Leptocybe invasa (L. invasa), providing a foundation for
the study of related bacterial gene functions and the development of biological inhibitors for L.
invasa control. [ Methods ] : Using newly emerged female L. invasa and ten dominant
endosymbiotic bacteria (strains LI01, LI03, LI05, L107, LI109, LI10, LI12, LI13, LI14, and LI16)
previously isolated from their bodies, purified and cultured bacteria were used to prepare different
bacterial suspensions. A 10% honey water solution served as the control (CK). The lifespan of the
wasps was observed after feeding them with different bacterial suspensions. Two strains that
extended, shortened, and had no effect on the lifespan of female L. invasa were selected. Female

wasps collected at 1 d, 3 d, 6 d, and 9 d after treatment were used to determine the activities of

protective enzymes (SOD, CAT, POD), detoxifying enzymes (AchE, GST), and transaminases
(AST, ALT). [Results] The lifespan of L. invasa in the CK group was 11.60+1.52 d. Feeding
strains LIO1, LI14, and LI07 increased the lifespan to 14.27+0.85 d, 14.17+0.68 d, and 13.50+0.68
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d, respectively, an increase of approximately 2.67 d, 2.57 d, and 1.9 d. Feeding strains L110, LI16,
and LI09 decreased the lifespan to 3.83+0.46 d, 3.50+0.18 d, and 3.5+0.31 d, respectively, a
decrease of approximately 7.77 d, 8.1 d, and 8.1 d. Other strains had no significant effect on the
lifespan of L. invasa. After feeding L. invasa with bacterial suspensions containing strains LI09
and LI10, which shorten the wasp's lifespan, the activities of protective enzymes (SOD, CAT,
POD), detoxifying enzymes (AchE, GST), and transaminases (AST, ALT) were significantly
higher than those in the CK group on day 1, but lower on day 3, showing an overall trend of first
increasing then decreasing. In contrast, when feeding bacterial suspensions containing strains LI0O1
and LI14, which extend the wasp's lifespan, and strains LI03 and LIOS5, which also shorten the
lifespan, the activities of protective and detoxifying enzymes at days 1, 3, and 6 showed no
significant difference compared to the CK group. Only on day 9 after feeding with the bacterial
suspensions did the transaminase activity show a significant increase over the CK group.
[ Conclusion] Feeding Pantoea anthophila strain L101, Stenotrophomonas sp. strain L107, and
Staphylococcus sp. strain LI14 extends the host's lifespan, while feeding Serratia marcescens
strain L109, Klebsiella pneumoniae strain LI110, and Enterobacter cloacae strain L116 reduces the
host's lifespan. After feeding strains LI09 and LI10, there are significant changes in the activities
of protective enzymes, detoxifying enzymes, and transaminases in L. invasa, indicating that these
Serratia and Klebsiella strains can affect host enzyme activity, thereby influencing the host's
metabolism and lifespan.
Keywords: Leptocybe invasa; endosymbionts; longevity; Protective enzymes; Detoxifying
enzymes; Transaminases

ARG, BRI NARZ AL BRSNS R R XEREY), Ui
W B BRI AR, XE R R IAERE W, mAEKKE . BTN,

5 B F A P AR )5 44 %5 (CAO, Q et al., 2018; CHENG, D F et al., 2017; FRAGO, E et al.,

2017; LIU, B et al., 2022; LU, M et al., 2016; MONTAGNA, M et al., 2015). i KA 3E{4 1%
¥, RRSRA R EAA LGN, BN T RE R34 R RO EIRAR, 2020; MM T4E, 2022).
EE U A A A BT AR A A B R ORI N AR B S B R 3R 2 — (R R RAE, 2020). B A
PR B RT AR 5706 2 0% B 0 R AR T 9 B AN P TR BT E(ENGEL, P et al, 2013; At
HIGAE, 2020; HEARTAE, 2022). ad LB AEW N TE TRV BERE, JRAEZ MR ATIE Sl K
W BIE I (SAVIO, C er al., 2022); s Ji 1 38 % 6 16 127 A2 GRS, T 7EEVE Hh i o7 EL A3
ANTR e ) R U e IS A X 7 s i AN R 88 B S I T 07 T A8 P 4 T 4L J(ADAMIU,
KM et al., 2022; NIODE, N J et al., 2020).

PR R R R, AR IR RS L 1 Rk R R K KB IR, BN
KA AR A A QR B S, AKN TS R & SR (ENGEL, P er al., 2013). 40,
AT LT T A B J A N A AR B A B R, BENS B 22 38 05 B e 55 R T
BEARZ . HRPURR BRAR, JFHG9R s 3 B AR E MR OB, 2023) . ABIFF S EAREA S,
FF BB VT 2 B U4 K R B (BRODERICK, N A et al., 2004; WARNECKE, F et al., 2007;
HAmMLAE, 2023). 218 W] LU A - R LR R By RAL &Y, DRI TS 3 B B S SRR
(WANG, X et al., 2022). FUUAN IR, 125 BER ML ATE, 7 AES A BTLT
ok Z AL I RG22 4 B F I (WARNECKE, F et al., 2007; WONG, L J et al., 2014).
R BEF A7 PN P4 T 4t v O AN R B 58 (1) 0P I Y. B 77 (LUKASIK, P et al., 2013).

R A B R /N (Leptocybe invasa Fisher & La Salle) A& —Ff f& S M 1 40 SR B v 2
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H1(BARBOSA, LR et al., 2018; CHEN, H et al., 2009). SR 5T H A Y205 MERIAK P 41 16
FEME I HE 7 48 A /D 3 3E (PENG, X et al., 2023; WANG, R et al., 2018; ZHOU, J et al.,
2022), AHXFF 5 R IS 1 0] 52 21 P AR B RS e ORI SRR D o PN AR TR PT RS A
AP RGN 3E 55 R PR S5 IR (R R VR, 2021) . HIF F0IX L6 P A= B X A
R /N (1T 52 AN B T BRI 5 AR B AR S 3 T B AR B R . R
AR HOMP B SIS SR A 2 L (LUAN, J et al., 2023).

AHIE Tt DA AR SSOBR A /)N e e e DA R i 3 A G AR 9 43 B LR KD 10 AP AR 35 A A B AT RH(CE
088, 2019), DMAMRAN N L& MO T8, IRER N AR B0 T 2 Aol S B /)N e 1 73 iy
TRAF g A 25 R e S B M 1R 5

I SR T

1.1 SE3esrst
A T i FH 4 B T AR O S R A DB | TS R T 7 3 A (] B A SR R (1 R AR
R /N, LA 4 BB 77 R B 10 4R34 (LI01. LI03. LIOS. LIO7. LI09.
LI10. LI12. LI13. LI14 fILI16), HAAMEEWE 1. RFT) 10K EMR B AR AR S48
o P B R B /N SR TR K SE AR S B e S I B i, P 208 B [ A% DH201-2
(E. grandis¥E. tereticornis) .
R 1 BRI/ NER N TSR 10 MR B N ER

Table 1 Ten dominant culturable endosymbionts in the body of L. invasa

Btk 44 strain name Fl species J& genus [T phylum

LIO1 P. anthophila VZF )& Pantoea
LI03 P. mosselii V2 W)@ Pantoea
LI07 Stenotrophomonas sp. U JE Stenotrophomonas

A5 ] Proteobacteria
LI09 S. marcescens Wi IKW B Serratia
LI10 K. pneumoniae SRR Klebsiella
LII2 A. baumannii BB Acinetobacter
LI16 E. cloacae J AT JE Enterobacter
LI13 B. pumilus AR Bacillus

JEEER ] Firmicutes

LI14 Staphylococcus sp. W% Bk B Staphylococcus
LI05 Microbacterium sp. AT B 8 Microbacterium JZLTAT] Actinobacteria

1.2 LWFHE

1.2.1 A A FA GBS DU IRAET-20 °CUKFH I 10 Fh bl gl EH LB 1A 77 B 1E
37°C F1 220rpm/min B 5 F iR %, W ROE 75 RS BN OD (HE 1.5 GXiEH %Y
Ni#E K21 1078 CFU/mL B D, 2 JG7E 4°CH1 10000 rpm/min 251 X AN [R] B ¥R 25 40
3min. LR BiEE, BUUEE T 10%A8EKd, 5% 50 27, 8PS0t
AL FHRAET 4 cCUKE T H T )5 82538 (UNAL, M er al., 2022).

1.2.2 FHRRHw Rk DUAME 10%0 5 K 1R CK, M 10 204N [F) & g\ LA RL A st
BgH, REHPIAR R R R R /N i BN T B OB T, BAEOE N 10 3k, A 3
ANEE RN R RASEL 2 2T N AR A /N, 57— R PR A T ) P RS VAR IR
RS 12 h Il R B O E PR ETEIE 0L, BRI

1.2.3 B &ML & B9 A S0 e & 40 il 35 98 00 A AR s B /) e e o 5 iy B AR S | 48 R T
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OB PR S5 bR, DA 10%08 28 /K A ME SRR CKe 20 B SEARFE 1dy 3ds 6.d A1 9d Ja HIME
HARAET-80 °CoKFa, TSR B el 2 BE TERIIE . LA 100 Skt Uy —
MFER, MRS 3 K.
1.2.4 HEE&RWH & HANZ—RVCKEMERN S EE. WELE 4 CA TS KAT,
FEIA 0.5 mL 4 °CHIA K 50 m mol/L pH7.8 HIMEEE S —8h-BE e — &% (PBS) Ziiil, ik
TR R 5] I B 55 2 mL B0, FEINN 0.5 mL PBS 2R e 51 3 88 9T 56 N B0
7E 4 °C. 10000 rpm/min 2514 T B0 20 min, HU_E7&E AFHESR(RAWAT, A et al., 2023).
125 &&aezale REOTENNESHLEANERTE (A045-2, FEENE
VI TAEBFERT) B ik B 77 kAT 5E
1.2.6 By EEE N 2 P EEE ZH SOD. CAT 1 POD [ %, 18 F SOD (A001-1-1,
A A AR A TREWE ST« CAT (A007-1-1, 75L& A LAE 50 HT) Al POD (A084-1-1,
A A TR U R i B 5 i R 7 VA REAT D E
1.2.7 B EME N Z RN 20 AchE A1 GST M, 18 F] AchE 7 £(A024-1-1,
B R R AE Y TR AT A1 GST il & (A004-1-1, FI st AEY TRERF R AT
T i () 5 A T I 5
1.2.8 3 R EE MM 2 FEEEE T EN AST M ALT S, 444 AST iRk &(C010-2-1,
MR AR TR M ALT R & (C009-2-1, FFRid s B TR B
i () 5 53 A T I 5
1.3 #5541 {FH SPSS 22.0 XJ 4 £ 4im A7 AL EEAN 23 A7, FF R A e/ B35 220k
(least significant difference, LSD) FLEZMEAZE FM:

2 &R FunHT
2.1 PRAI R X R A RS /N b S A O 2 M

AW FE AT T R AR A /N ek AR A T e s . 25 SR 1 BoR, AR
10%85 % 7K (CK) PR b B 0E /N 75 iy 11.601.52d. 1AM LI0O1. LI14 A1 LIO7 H#k)5
FHar BELEK, A CK B 2.7, 2.6 #11.9d. fAME L1I03. LI12. LI05 £ LI13 Hkk/E,

FHiE CK LRZEXES, MM LI0. LI16 f LI09 HikE, HirdZ45%, 29t CK 4i%
#£17.8. 8.1 f18.1d.
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Fig.1-1 Effect of feeding different bacteria on female L. invasa longevity

F: AR AR FHETFELEMRZR (p<0.05), &/INEF £ k. Note: The different letters mean
significant difference from each other at p<0.05 by LSD test.
2.2 RARE R R R AT /N AR R E ERIPERE MR R2 T
221 AR AEEE (SOD) & T B3R 2-1 fon, B 1dJ5, 1AW LI09 A1 LI1o
BRI R BRI A R 0 /)N W Ak P ) SOD i 14 43 il FH 28 37.41410.52U/mg prot F1 38.91+8.83U/mg
prot, #9 CK I 1.1 f5F01 1.2 f%; HUE 3d J5, SOD &7 5l 4% 11.4248.38U/mg prot Al
16.23+1.93U/mg prot, #1°A CK (1] 0.4 {51 0.6 13 o e ME I Ath B ke 10 e k6 AR B 40 /D e A P 1)
SOD it 5 CK TLiR#H %5

3R 2-1 FPRET S R AR IR B BOBUE /ME B R AW BALBEIEME (U/mg prot) KIS
Table 2-1 Effect of feeding different bacteria on SOD acitivity (U/mg prof) in L. invasa

FA] Time (d)

4’5 Code

1 3 6 9
CK 33.23£10.88b 25.65+1.09a 19.48+6.19a 11.89+2.03a
LIO1 33.00+£5.71b 23.99+6.24a 19.77£3.63a 12.50+3.88a
LI14 31.71£6.91b 22.57+5.00a 20.96+6.01a 11.75+3.88a
LIO3 33.0549.75b 24.91+£2.77a 21.07+4.11a 11.03+3.33a
LIOS 32.43+£9.11b 22.16+2.54a 19.06+2.96a 12.50+3.40a
LIO9 37.41£10.52a 11.42+8.38¢ / /
LI10 38.91+8.83a 16.23£1.93b / /

E: RPAEFRR RGN EREZE (p<0.05), /N FEZE. Note: The different letters mean
significant difference from each other at p<0.05 in line by LSD test.
222 FAMAEEFEE (CAT) T Wk 22 fox, R 1d 5, (AR LI09 Al LI10 Bk
Rk WA R /NI AA Y CAT W 120 51 TH & 37.29+10.25U/mg prot A1 31.014.22U/mg prot, £
N CK [ 1.6 f580 1.3 fF; TAWE 3d 5, HUE LI09 1 LI10 B8 Ik ¥ A% B AR /)N i 1A N CAT
TR 2 TR A 16.54+4.02U/mg prot A1 13.77+1.87U/mg prot, #£1°4 CK ] 0.7 {541 0.6 17 .
LR R FCAh TR R (R R R R A /N AR Y CAT 3 1% 55 CK 2R AN R 3% .

K 22 FRERAD R EBRK R R EORE /Mg A MEYE (Umg pro) KIS
Table 2-2 Effect of feeding different bacteria on CAT acitivity (U/mg prot) in L. invasa

FA] Time (d)

4’5 Code

1 3 6 9
CK 23.92+6.88c¢ 22.294+2.82a 21.05+£1.91a 18.65+2.31a
LIO1 24.33+5.21¢ 22.69+3.58a 20.95¢1.31a 19.21+2.54a
LI14 24.37+6.91c 21.78+5.05a 21.04+1.91a 18.67+3.07a
LIO3 26.05£9.75¢ 23.77+6.51a 21.07+£2.68a 18.87+1.93a
LIOS 25.54+9.85¢ 24.07+1.50a 20.09+2.28a 18.61+3.01a
LIO9 37.29+£10.25a 16.54+4.02b / /
LI10 31.01+4.22b 13.77+1.87¢ / /

I RPAFAF R SEREE (p<0.05), H/NEEZ. Note: The different letters mean significant

difference from each other at p<0.05 in line by LSD test.
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223 HAMNYHEEEE (POD) 69T K 2-3 fJLLEH, BUE 1d )5, M LI09 A1 LI10
A PR B RS AR SR U /N 44 PN POD 35 43 1) FH 28 33.06+3.42U/mg prot 1 32.11+4.69U/mg prot,
218 CK [f) 1.2 580 1.2 f5; B 3d J5, POD 3GPE2HIBE 2 9.23+2.82U/mg prot £l
8.96+1.06U/mg prot, #J24 CK [¥] 0.6 {55 FH 0.6 1% o TIMEE I Ath B R (0 A% 1 3R L /1N 644 Y POD
WS CK ZRARE.
R 2-3 FMREHE A F BB R BB M AR (U/mg prot) IS
Table 2-3 Effect of feeding different bacteria on POD acitivity (U/mg prot) in L. invasa

it 1] Time (d)

%5 Code

1 3 6 9
CK 27.13+£3.44b 14.33+1.78a 10.98+0.70a 9.07+0.40a
LIO1 28.33+3.71b 15.2544.99a 11.80+0.71a 9.84+0.51a
LI14 27.3243.14b 15.54+0.86a 11.60+1.82a 9.00+0.16a
LIO3 26.45+3.35b 13.45+1.87a 11.69+0.77a 8.66+1.10a
LIOS 27.18+6.03b 13.77+£1.47a 10.09£1.29a 9.69+0.43a
LI09 33.06+£3.42a 9.23+2.82b / /
LI10 32.11+4.69a 8.96+1.06b / /

I RPAFAFARERE - HERESE (p<0.05), H/NEFEZE. Note: The different letters mean significant
difference from each other at p<0.05 in line by LSD test.

2.3 FRHE IR IR NE R A E E RS EE R

2.3.1 CHReMemBEEE & (AchE) 9T AL WIFR 3-1 Pram, A A A0 G X A R A0 88 A /N g A A
(G S PER A % . IR 1d J5, TAINE LI09 A1 LI10 B8 IR ) A AR A P840 /N e A P AchE
WEPES ITFE 7.11+0.21U/mg prot A1 4.86+0.93U/mg prot, £y CK I 3 f%H01 2 f%; & 3d
Jii» AchE iG> 5% % 0.47+0.09U/mg prot Al 0.52+0.13U/mg prot, & # & T CK, %N CK
(K10.4 1540 0.5 %o GMRHAt AR IKIAG P BB AE /MR Y AchE 35 1E S CK Z R AR

R 3-1 FREE A EHRE PR R OB /M 2 BERE AR BR RIS (U/mg prot) KT
Table 2-4 Effect of feeding different bacteria on AchE acitivity (U/mg pro?) in L. invasa

it 1] Time (d)

%i*5 Code
1 3 6 9
CK 2.39+0.23¢ 1.08+0.09a 1.02+0.06a 0.94+0.20a
LIO1 2.25+0.08¢c 1.024+0.06a 0.98+0.06a 0.98+0.21a
LI14 2.30+0.24¢ 0.97+0.05a 0.92+0.05a 0.91+0.12a
LIO03 2.50+0.16¢ 0.96+0.07a 0.90+0.13a 0.90+0.11a
LIOS 2.54+0.24¢c 0.89+0.05a 0.90+0.04a 0.88+0.08a
LI09 7.11£0.21a 0.47+0.09b / /
LI10 4.86+0.93b 0.52+0.13b / /

I RPARF R RE HERESE (p<0.05), H/NEFEZ. Note: The different letters mean significant

difference from each other at p<0.05 in line by LSD test.
2.3.2 BIEHIK-S-4A458 M (GST) 49T Wik 3-2 fin, BLE 1d J5, 1AME L109 A1 LI10
AR B R SRS BR /INIE AR Y GST & 23 39 T 2 236.53+32.63U/mg prot A1 251.41426.30U/mg
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prot, 14 CK ) 1.7 f5#1 1.9 f%; HUE 3d J5, GST 35 3% % 109.42+15.43U/mg prot
A1 108.91£19.32U/mg prot, &ELT CK, 224 CK (1) 0.8 £5H1 0.8 £ 1M H Ath b bk 1A

BOBE/NEAR A GST Witk 5 CK Z R AR .
R 3-2 TS AN A AR FURE e  BOBAE /MER L R-S- BB BRIEME (U/mg prot) HIRZM
Table 3-2 Effect of feeding different bacteria on GST acitivity (U/mg pro?) in L. invasa

i 18] Time (d)

45 Code

1 3 6 9
CK 135.49+16.45b 135.56+16.99a 132.33+13.00a 117.06£13.02a
LIO1 134.75+16.03b 137.12+16.55a 126.29+10.06a 120.09+18.04a
LI14 135.68+26.43b 147.76+19.32a 124.30+13.41a 130.09+8.95a
LIO3 136.81+13.43b 145.54+19.34a 125.39+13.00a 121.80+16.88a
LIOS 133.48+26.43b 134.41+17.63a 129.07+10.95a 113.81£14.89a
LI09 236.53+32.63a 109.42+15.43b / /
LI10 251.41+26.30a 108.91+19.32¢ / /

e RIPAFFERRRETFZERLEE (p<0.05), H/NEFEZEVL. Note: The different letters mean significant
difference from each other at p<0.05 in line by LSD test.
2.4 {RRYHE SRR R N R A 5 SRR RS2
241 pAHEAEEEE (ALT) #Z WE 4-1 fim, BUOR 1d J5, 4R LI09 1 LITO Bk
e A R /N IR Y ALT 35 120 1) 7+ % 1.80+0.06U/mg prot A1 1.98+0.10U/mg prot, £y CK
1) 2.2 £ 80 2.5 £ BUE 3d J&, ALT 3G 1443 51l P& %2 0.48+0.08U/mg prot A1 0.49+0.03U/mg prot,
2929 CK 11 0.5 £581 0.5 %, WIFET CKo MR B Pk AR IR S R /N A 9 ALT 35 1
5 CK ZRAEE. (K4-D

R 4-1 FREE AR BRI PR AZ R BB MER R EBEEE (U/mg pro) HIFZM

Table 4-1 Effect of feeding different bacteria on ALT acitivity (U/mg pro?) in L. invasa

i8] Time (d)

%5 Code 1 ; p 5
CK 0.80+0.03b 1.02+0.17a 1.20+0.01a 1.01+0.21ab
LIO1 0.82:0.02b 1.03+0.01a 1.17+0.05a 1.09:+£0.08ab
LIl4 0.82:0.10b 1.05+0.19a 1.18+0.19a 0.99:£0.04b
LI03 0.79£0.04b 0.94+0.02a 1.21+0.27a 1.12+0.02a
LI05 0.80+0.10b 1.02+0.17a 1.23+0.02a 1.05+0.13ab
LI09 1.80+0.06a 0.48+0.08b / /
LI10 1.98+0.10a 0.49+0.03b / /

e RAPAFEFERRRET - FZERLEE (p<0.05), H/NEFEZEVL, Note: The different letters mean significant

difference from each other at p<0.05 in line by LSD test.

242 AFHAMEE (AST) 9T WNFE 42 Fon, WE 1d 5, G LI09 A1 LI10
TR PR B A S B /N i A4 P AST 3 PETH 2 5.44+1.05U/mg prot F1 5.04+1.00U/mg prot, &3
=T CK, 298 CK B9 1.3 f5A01 1.3 5. 7EME 3d J5, HUE LI09 Al LI10 Bk AA% B Al S8R 40 /)
IR AST %143 7 P4 % 2.784+0.73U/mg prot Al 2.18+0.46U/mg prot, &#FHXT CK, ANk
CK 1 0.5 581 0.4 fi .
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AN 6d J5, LI03 AT LI14 B8 PR AURAR BOBEGE /N AR AT AST 351 522 3 =i T K LI0T 1
Bk AST WG EMRT CK. FME 9d 5, LI03. LIOS. LIOT 1 LI14 Bk A% b A I8 00 /)~ e A py
AST VETEH B & T CK.
R 42 REH R FI BRI AR BB MER ER RS (U/mg prot) KIS
Table 4-2 Effect of feeding different bacteria on AST acitivity (U/mg pro?) in L. invasa

i 18] Time (d)

45 Code

1 3 6 9
CK 4.11£0.42¢ 5.98+0.35ab 6.07+0.96¢ 1.69+£0.21d
LIO1 4.14+0.52¢ 6.08+1.06a 5.36+0.50d 2.26+0.36¢
LI14 4.06+0.56¢ 6.16+£0.84a 6.85+£1.07b 2.03+0.23¢c
LIO3 3.96+0.67c 5.86+0.56ab 7.23+1.40a 3.67+0.40a
LIOS 4.09+0.80c¢ 5.41£1.11b 6.28+0.51c 2.92+0.12b
LIO9 5.04£1.00b 2.78+0.73¢ / /
LI10 5.44+1.05a 2.18+0.46¢ / /

e RIPAFEFERRRET - HZERLEE (p<0.05), H/NEFEZEVL. Note: The different letters mean significant
difference from each other at p<0.05 in line by LSD test.
3 i
3.1 PR F R )\ i 5 dp B S0

RHEGHNARZ MAAAEE R R, KA UNTE EIAE 75 I Z LR
BV, I 3 F ARG ISR SRR B R A A g Bl % B R A AN 2 A AR B R AR e A
IR (PR A # 4, 2017). [RIA, — L85 AR ) 1) A7 5 B 20 B R 0 25 i 7 AR AN R 5 mm (BE
2R, 2020) AHFTRIN, MR /N A 9 2 B LI0T \ SR T L107 A% & Bk B L114
Aef% 35 ALK A, 1X T BESE PR Ik Se A1 b e s AR TR R S5, ATE AR AL TR R E
FR(LL, S et al., 2023), AL T i3 SEUE ( Ceratitis capitata) YN IR 12 6 (P. agglomerans)
Rt 14 5 Sz 1 - ) 5 @1 (LAUZON, C R et al., 2012), iXEL5E R, 15250 W AL Ae g
I R AR TR (S R R SRR E A s S, NI RE K15 32 5 Air(BEN-YOSEF, M et al.,
2008; BRUMMEL, T et al., 2004; LAUZON, C R et al., 2012). #— /5T, 1AM B0 B 1103
TWOFEE LI0S. ARSI LI12 A AT B L3 X ke BB /N e 1) 75 i % 6 2 5, 31X
B IR LLH B0 i 2 A5 A (B2 AN K, v RS BT E A1 5 18 TR B i SR AR AR B2
EATERAE R E FRY T 18 £ Ay IR /N . AR YD TR ECEE L109. v A QB L110 g sT
W LIN6 J5, Feb A N 1) 75 i 0 50D« BFFUR B, V0 IR e — Pl R s SR 4 1
TR T ARG, X 2 R AR AR 12 55 (CONNICK, W J et al., 2001; TAO, K et al.,
2006; Tk g%, 2011). 45, BUERS FvD 8 IREE S-JS1 MK Kl i B R0 /b (4R F 4, 2018).
XLk RUPROR , L R S AR P A AF AR BE e I B 2 A I AR BN R B AR T A Aok
g5% H A AT(LL Q et al., 2024; PAN, Q et al., 2024; SUN, L et al., 2024).
3.2 NEEXT AR RN /AR JE M Y S0

S AR P 1A DR Bl A= o v 30 FR AN TT Bl ) L 2R &R, 1 SOD . CAT il POD %5 (R4,
EATREE IR T B R A 5iER, RPRREZEMRGE RS ZEAEAERE TR,
1994). i, EEZR RV E REAAE M KREE, K CEEA 1) SOD Al POD &3 &3
KT XHHRA (4t % %%, 2018). AWFFEH, TRIMRERIAR L1I09 F1 LI10 5, i hsASs e dls /)N w4k P (1)




D

crrc  BIUBTERRWRIFEAKRS

SOD. CAT #1 POD iHMAEIE 1 KGR A, HAE3I REEE FERMKT CK, X555
N FE LG RAR ], B ER A 3 ) b 3 A p s, HLAR 9 ¥ SOD M POD &t 2 56 BTt s
TREGKE 4%, 2017). PRV BESHELEVIAE 2 BT, X T BE 2 R HUX 48 18 A A7 sl 7 7 18 )
{1 —Fh BB BL(JIE, W et al., 2022; WANG, J et al., 2022), ik B3 52 e DR 57 B TR RIE R
E AT A, DU AR (KAUR, A et al., 2017; TIAN, Y et al., 2013). SRifi, [
ENTETETE LR N I RFSRAFLE, R B IG 1 2 3 P B, IX A RE i T R BT AL R G HE S,
BCAH TR 72 AR R IR AR =) T G ) B HUP= AR SR SE RN (L, Y et al., 2017; TIAN, Y et al., 2013).
3.3 P B A G e R S B E M AR

fit TE Mg 4 AchE. CarE Ml GST S5 R R4 Bt 50 52 75 3R (1) 52 (7K 21 2 ) B Y 7K & AR,
2002). AHFFE AR R Ak L109 A1 LI10 J&, A b A B4 /N4 A () AchE Al GST 3 P4 7E X
11 REEFE EF, BE 3 KRG B3E TREIKT CK. FRFIX PP 5% 5200 1 3 7 22 5
Ve o AR FEBEE PEAE VI B T, X AT RE AR F i 0 R v A A R R B
SMIEEEY), DA B PR (K 40 26 7k B AL 5K 4 AR, 2002). SR, A 20 R 7E 1 E 44 P I [
PN, ff o B R S 3 N P, X W] R 4 B 7 AR IR IR AR = et B T A 7 SR it OB
(FB1,2024; E4#%%,2023), XA E Z AT A4 R—3, RS IESR R
FHIREAHEKREE, K CAWRN I GST i1 2 BIRE TR (F R %4, 2018), Uil
F2 H DA L i 25 T 1100375 1 I K 1 1) B AN A B 4 4%
3.4 N EX AR AR/ R |G TE M IS0

AR A 1R A T A A S R IR T IR ) (1) 2 B 3 7%, (E U IR (1) 70 i 5 6 P 2 4 v
#HORHE A L (MURAWSKA, A et al., 2021; % B 1l, 2017). AHF 50 I, 1AM L109 B AN LI10
J&i » MR /N AR Y ) ALT AT AST WETETEINE | K5 B3 BJt, B1E 3 KI5 B3 T .
T HA e U G 1 2 T, T RE A R PR I B e B M R AR I R R 1 B AR
DA HRRE R T SRAME 2 2 4HZL(CEN, E er al., 2005). J& 76 X BREEE 5 N %, WA
T A A IR ZAR B = B EAR M R GL I #E S (PALEOLOG, T et al., 2020), X L6AR{p 4%
XEZ AT R g R —8, Flin, FRFAEF R ZKE RN ALT F1 AST FI3E & T
(LA %, 2011); TaINRE S R b 25 2 A0 TR ) DR 75 ey HRUAAR D 1 e 2 Bl v 12 S T v 5 PR (R
JE Ak, 2017)0 BT LAY B ST I3 B s A P, A P P 2 Bl 1 2 e A B 2 AR AL, AR
TEAE (AR 75 SR f A 9

4 i

A 7 41 %o e R A L /N e 1) 5 iy 7 AR AN TR S, V2 18 LIOT S BB L107 RN 4 3R b
LI14 B E LK FE A4, MvE RE LI09. 5 0 KB LI10 AT B LIe M B2 455k 1
T Ao DMV E IR L109 Ao B 4H IR ER LI10 B, fi 346 A -3 (SOD. CAT. POD).
fi##HE (AchE. GST) M E s (ALT. AST) WEMEWIMIEE FTF, XA RS B A F0
B PRT N IOR E 5  FR 3a 3 4E va B vi  S SR S BR AR 75 K o i B AR P 5 3 PR
AR i T ) 40 g A7 AE S BUEAL . AR AR R 508, ik 7 R ARMIsET:. A5
) FE R Jir 40 T 7 42 A AR e B 0 /N e B AL T S SR, IR T FRAT T B U P AR A ELVE
IOPLE
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