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Abstract
[ Method ] N.procyonoides meat and wheat bran were mixed at different proportions as mixed diet to feed T. molitor.The larval length, body
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[ Objective ] To study the effects of feeding with Nyctereutes procyonoides meat on the growth and development of Tenebrio molitor.

weight, duration, mortality rate, duration of pupae, pupation rate and feed coefficient of T. molitor were measured. [ Result] The body length
and body weight of T. molitor larvae in the treatments of feeding with 70% and 100% N.procyonoides meat were extremely significantly lower
than those in control( CK) and other treatments( P<0.01). The larvae duration of T. molitor in the treatment of feeding with 30% N.procy-
onoides meat was significantly shorter than that in CK. The pupation rate of T. molitor in the treatment of feeding with 30% N.procyonoides meat
was significantly lower than that in CK. The larvae mortality rate, pupae duration, feed coefficient in the treatment of feeding with 30% N.pro-
cyonoides meat had no significant difference with those in CK. [ Conclusion ] Adding 30% N. procyonoides meat in the diet can promote the

growth and development of T.molitor.
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Table 1 Effects of feeding with N. procyonoides meat on the body
length and body weight of T.molitor larvae
b K I
Treatment Body length // cm Body weight /g
T, 2.04+0.03 aA 0.147 9+0.002 0 aA
T, 2.07+0.04 aA 0.134 3+0.000 1 aA
T, 2.30+0.32 aA 0.125 6+0.003 5 aA
T, 1.82+0.02 aA 0.127 9+0.003 1 aA
T, 0.93+0.13 bB 0.010 2+0.001 1 bB
T, 0.92+0.05 bB 0.036 9+0.028 6 bB
CK 2.28+0.22 aA 0.147 3+£0.001 5 aA
I RPN TR R 22 57 35 (P<0.05) 5 RIFIR R RS P Rkak
N2 3% (P<0.01) .

Note ; Different small letters in the same column indicated significant differ-
ences( P<0.05) ;different capital letters in the same column indica-
ted extremely significant differences( P<0.01).
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Table 2 Effects of feeding with N.procyonoides meat on the duration

and mortality rate of T.molitor larvae

e i S
Treatment Larvae duration //d Mortality rate // %
T, 151.8+4.0 dC 0.85+2.64 eD
T, 181.0+4.0 bB 15.01+7.43 dCD
T, 186.3+2.2 abAB 30.14+0.71 dBC
T, 194.8+1.0 aA 61.01+2.12 ¢B
T, 192.3+4.5 aAB 91.74+8.51 bA
T, 10.3£2.3 eD 100.0+0.00 aA
CK 163.2+0.6 cC 0.79+2.82 eD
T AR NG TR 2R 22 57 35 (P<0.05) ; [ A [ RS 5 113%
IRZEFH 3 (P<0.01)

Note ; Different small letters in the same column indicated significant differ-
ences( P<0.05) ;different capital letters in the same column indica-
ted extremely significant differences(P<0.01).
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Table 3 Effects of feeding with N.procyonoides meat on the pupation

rate, pupae duration and feed coefficient of T.molitor

ib3 1A ES LG Gl Tkl 24K

Treatment Pupation rate /% Pupae duration //d Feed coefficient

T, 75.89+0.84 bA 10.5+0.5 abAB 2.85+1.17 ¢B

T, 48.34+6.71 cB 21.3+9.8 aA 4.19+0.04 abcAB

T, 26.00+1.05 dC 12.4£1.2 aAB 4.15+0.12 abcAB

T, 6.34+0.38 eD 12.3+£0.8 aAB 4.07+0.10 abcAB

T; — — 5.16+0.40 abA

T — — 5.63+0.63 aA

CK 88.15+2.11 aA 10.0+£0.7 abAB 3.58+0.04 bcAB
TE: IR NG FREFOR 22 5 8.3 (P<0.05) s RS R R E FhkaR

TREFH R (P<0.01)

Note ; Different small letters in the same column indicated significant differ-
ences ( P<0.05) ;different capital letters in the same column indica-
ted extremely significant differences( P<0.01).

3 e
B U AE RO A KRB SR E K- R R
(REI . 57T P4 B 7S 2 WARDRE b A4 Rl iR 1A
XA A PR 5 ] MR 4 2 R AT LU AP A 0 3 25 5, TR R A 1R 3
DAL L F8 DA BRI R AR N FL A1) 38 S 30% , 5532303 5% TN Y dwe £
WML (30% ) AH— 5. FeAERe L ) G 1A XS A
0P b B BER e 4 HOBE T R 43 5 R 14.25% (. 8.37% il
5.87% , 3510 T2 B i AR T LU T A %) AR T4 1) M
DAL XS PR R PR ALk B DR R 80 5 a2 v (0 R R KRR
o EH AT DL KA PRSI 3] B A s DR b B T D) AR R
Ha FEFE PR BLAS | SUR] R 5 e AR SR A A F B R s A,
e T RS G
(T3%091 )



51 541

TRRASE A THFMANAT 5 R LPS &l ik 4y 22 huh o 2 91

FESZARMG 58 8% L F5 50 1 B A 52 IR (5538 1
AMAFIER MR SN Fe TR H R 5@ M AR AAGAMEN
FIOAMETEE T 4000 32 VR 15 538 4 ol K 32 M5 530 [ |

rgei BESARL S5 L/ i 10 4000 6 A B

)ALk FHLFIT 524 388 A5 S 8 15 530 12 LA S K B 5 Bk A XU g

FHZE B9 18 16 FL [N, WD Bire3 ., Racl , hsps — 1, Serpinalb , Casp8 .

BIRC2 . TPK3 |, TP02 _ 0244, ACT1. Fcer2, Diap2. Cdc42 -,

CARD11 .actcl F1 HSP70 45, ZWEGR AR5 T 7 B4R KR

B SEFR FEUR , ] 7 BEZR KR ) G e o 4R SE R R

S 3k

(1] Sl oo, e € DR2EEe (M. i iRl RoR R,
1995.

(2] W, TP, TN, S SRR T B A MU N AR R
=[] KR, 2019,38(5) :610-615.

[3] SFFg, T 8, 5 7 B AR IR S B 2 M PRI [ R ] A
IR R e K I R AR A I e & s, 2017-06-13.

(4] XP5er, Fe, 4205, 55 IR B AR U R A e s I ) B
TEMZABONTLY ] Al R SERE ,2014,35(1) (7481

(5] F/T5, FIRbE, 7 Aok, S 7P AU S ET e R Ut
LI =R42,2013,9(5) :93-99.

[6] 205 , Blvaas TRAKAR , 5 M T A es 4= XU A N S5078 T M 2
OB AAAT )] Rl ,2013,31(2) :266-272.

[7] PULIDO-SALGADO M, VIDAL-TABOADA J M,BARRIGA G G D,et al.
RNA-Seq transcriptomic profiling of primary murine microglia treated with
LPS or LPS+ IFN+y[ ] ].Scientific reports,2018,8(1) :1-21.

(8] Semtns B2 SRSRAATSRA U B NN b ) S e
WFE D)L | A RIS, 2021

(9] AW, T= a2 R R G RE DRI E () ). 22icfes
18R, 2020,26( 16) ;128—131,139.

[10] WANG Z,GERSTEIN M,SNYDER M.RNA-Seq: A revolutionary tool for

transcriptomics| J ] .Nature reviews genetics,2009,10( 1) ;57-63.

[11] 0 e, S R, S SR A R AR K = ahtiF st vp iz F T .
IKF#41R,2015,39(4) :598-607.

[12] gemath, T b, 5 5 LA B e a8 5 R A IR R
RIS ) ] KPR, 2022,41(3) :352-361.

[13] JT40ES XY, Thg, S B SN i pe ORI N L 7 s
ARSI T ] K541, 2021 ,45(3) :396-414.

[14]) M=% M0, F4EEL, 5. 258 ta i (IREERNa G 20 SNP (5%
ENHIIREERE T[] HaER,2022,44(1) : 113-124.

[15] 225, 5k s, 22 LU EREL DL ( Pinctada fucata) 112} RNA—Seq
AR MAKE L 730 H [T ] 5i89H , 2019, 50(6) : 1343
1353.

[16] skrh H FER AR S T s i e m B L e A R AT
GeEE R D] FE B E K, 2020,

[17] SRIEPE, SR, 0 B, A I e G e v e I () A e
BEFHLMTL 1| STV SIS, 2020 39(1) 13- 131,

[18] GRABHERR M G,HAAS B J,YASSOUR M, et al.Full-length transcrip-

tome assembly from RNA-Seq data without a reference genome[ J].Nature
biotechnology ,2011,29(7) .644-652.

[19] ALTSCHUL S F,MADDEN T L,SCHAFFER A A,et al.Gapped BLAST
and PSI-BLAST: A new generation of protein database search programs
[J].Nucleic acids research,1997,25(17) :3389—-3402.

[20] LI R Q,YU C,LI'Y R, et al.SOAP2;An improved ultrafast tool for short
read alignment| J ].Bioinformatics ,2009,25(15) :1966—1967.

[21] CHEN Y S,LUN A T,SMYTH G K.From reads to genes to pathways ; Dif-
ferential expression analysis of RNA-Seq experiments using Rsubread and
the edgeR quasi-likelihood pipeline[ J].F1000research,2016,5:1-51.

[22] S, BRBbsh, BT DU SRR SOt R [T ] 20 A= iR,
2017,24(1) :68-71.

(23] Z=2ai, B, il , 55 25T RNA-seq B2 2 [CTRRR (Macro-
brachium rosenbergii ) NFAZBLIF LRSI T ] IRESIA , 2021,
52(1):231-241.

[24] £ 00, VEUE, F 2L T R NT 1Y 75 B /R KU AL Frlie £
AMECDSIZHR M IIREEREL ) ] AR R, 2021,41 (1) - 111-
118.

[25] THORNBERRY N A,LAZEBNIK Y.Caspases: Enemies within [ J].Sci-
ence,1998,281(5381) : 1312~-1316.

[26] =B [F3kf5 g BUA BRG] caspase SUBELA U4 1K cDNA 5ul M 7F
FHWHE TRIZFEIHTL D] AT B iR, 2015 7-8.

[27] SRINIVASULA S M,AHMAD M,FERNANDES-ALNEMRI T,et al.Auto-
activation of procaspase-9 by Apaf-1-mediated oligomerization[ J ].Molec-
ular cell ,1998,1(7) :949-957.

[28] LI M,LIU Y,WANG Q L,et al.BIRC7 gene in channel catfish (Ictalurus
punctatus ) :Identification and expression analysis in response to Edwards-
iella tarda ,Streptococcus iniae and channel catfish Hemorrhage Reovirus
[J].Fish & shellfish immunology,2012,33(1) ;146—153.

[29] HUANG W B,REN H L,GOPALAKRISHNAN S, et al.First molecular
cloning of a molluscan caspase from variously colored abalone ( Haliotis
diversicolor) and gene expression analysis with bacterial challenge[ ] ].
Fish & shellfish immunology,2010,28(4) :587-595.

[30] Frfe, 2t 2P ARAT, 2. 400 HSPOO SLRI S el BAE ARISREE N9
PRI ] BN SR A ,2021,40( S2) :2414-2421.

[31] ZEEREAER N TEEREIST( Ruditapes philippinarum) R B
FIFERFERIFAN D] I R, 2016.

[32] LUSTER A D.Chemokines: Chemotactic cytokines that mediate inflamma-
tion[ J].New England journal of medicine,1998,338(7) :436-445.

[33] Vil At iAo S BRIk R 2 R G s LR D . Lt
AR, 2019.

[34] WANG Y,GUO F Z.Group I PAKs in myelin formation and repair of the
central nervous system: What ,when ,and how[ J].Biological reviews,2022,
97(2) :615-639.

[35] CARON E,HALL A.Identification of two distinct mechanisms of phagocy-
tosis controlled by different Rho GTPases[ J ].Science, 1998,282(5394) .
1717-1721.

[36] RENY P,XUE J L, YANG H H,et al.Transcriptome analysis of Ruditapes
philippinarum hepatopancreas provides insights into immune signaling
pathways under Vibrio anguillarum infection[ J ].Fish & shellfish immu-
nology ,2017,6414-23.

(k&% 80 1)

RE PRI HUAR L AL 25350y 28.25% ,27.35% ,28.94% , 14 5 1%

oA RN EY S B B el WA S 3R Bl s v K

ke, BB AT LAREAT 80k HU A 20 DR AR , SR 56 B R B U

RIS TR A, 2Bl 1 RIS g

S 23k

(1] XUTEF, E6H, R0, 55 Ehy R e A IR Sk e [ 1] 25
EEtha#4R,2010,32(1) : 106-114.

(2] FHEn, IHBE , 4k, e FORFE R Eoky SRS TR bR 2R
[J]. 2280\ Rl2#,2011,39(33) :20520-20522.

[3] XU S,XI Z,SHEN X, et al.Feed production for Tenebrio molitor L.by fer-
mentation of corn stalks[J].Animal husbandry and feed science,2013,5
(Z1) :244-248.

(4] TR AR, 2R, S AR SR AT S Bk HR S SR BRI 52

[J]. 228l Rl ,2012,40(28) 13835, 13864.
[5] =, £68, 307 3, S AR iy ah Ak E rsem ]
o7 A AR, 2012,23(7) 11945-1951.
(6] BRI, =y, 2555, S5 JP3e o Bk cRIA RO I [ 1] R Be 5
fR( EHARREAR) ,2017,33(17) :9-11.
(7] MRS, AR Sefnm, S5 M A Ry e A S PR B R ]
TRAIFRORTAEL ) ] EREE TR, 2015,9(5) :2455-2461.
[8] BBFFRY, B, SRipAS SRyt Ah B A R RSB RO gT b e L) ] R
SRR GBI, 2019(13) 149-150.
(9] Z2B05, S, EONtE, S5 Ak B g et e R A B
sl 1] 2l Rl 2021,49(13) :95-97,107.
[10] A58, A i, AR, S B BRI AR EAOR B9 BT 115 B 55
[J] 3R T4E TAR,2011,19(1) :9-10,15.
[11] 235 s, 505, S 38 S B o B A/ A= %
Blsra 1] A EpRL R F4,2019,21(9) : 143-148.
[12] 57752, 2kt , 2t e, 5. Toky HOW = PSR R (VSR IF 52 [ 1]
IRAl A R AARIEER) ,2019,50(6) :950-953.



