Dec. 2025, 45(6) LIS RIS L E S Laboratory Animal and Comparative Medicine 803

DOI:10.12300/j.issn.1674-5817.2025.141 - FoEHESCIS Th YD - 2K AL -

Invertebrate Laboratory Animal: Soldier fly

H %, BERILRFHMA LK. MEESF, RLAFREMFE BRl ZZUSHE R
FAn S E B R ECAE R R, A S RUR R R AR B WA BT IR IT R AR o 384 VLB AR AF A R
% —4F # #£ Nature Communications (2025). Waste Management (2024. 2025). Environmental
Pollution (2025). Autophagy (2021, 2016. 2013). BMC Biology (2025). Cell Death Discovery
(2021) . Journal of Agricultural and Food Chemistry (2022). IBMB (2023, 2025) 4 SCI#F| Lt
RFRWX 204 m. EFERAARAMFESHETE., S RAEARMFES T SITHAE S10 275,
AEFEHERFPSRBRAEFEEALZLVERELSZER ., BREMAEFHMAB QIR RIAE, &K
BRESAE, JTEEFSRERBZERSEMIMENLERSRZR. S EERBRFELSTIFELE
FEWEREZERF, YHIPA P EMASRE “FFOHEES” A0, 2020 8RB FE AR
A —% (HLAFZ), 2024 F KB FERES “FAEFHL,

SR BB R VR B LA B U E T R
L 5

ilj %1’ ﬁ'fﬁ‘ﬁ—"ﬁ 17 —:E ﬁl’ E %ﬁl’ m %1‘2
(L % ARk K 5 3 AL 2 e, 7 M 510640; 2. ) T & R 2485 5 47 REALHOR B2 B T A S B0, I IO B, T T
546300)

(] KL (HermetiaillucensL.) fEA—MEK ZAHHNARRER, BEFEMNRTXE, LAY &
EAREE, BETE 8. EHERSEMRELT. EEX, RABKIREENER. SREAYERS, &
E55EMERRAENERE, INEENERDEATISNEEYTRAATEERLEEZRE, FERIEY

HRENZERRSAFERRNAEAR, MRECEESMEREREFRERASZE, BE, #—SERAURARE
KICEMEMEERSNEZSRENBEH, ERRETEYRSHFIRNONERK. WEEEIERER. TRE.
BERKBRETUHMERESIZNE. REL. X, URRFNEYEEESE Y. AXSEEERT BKICHE
MIEEM D ESEMHRBREREE. MRAEN. BEAERE. ARESTNESIFENAL RS TLNN BRI
R, R, EETRBKIEA—MAFENESHIRAMERNMHTE, CERTHESSY. JEEEEREN
BHE, RUTEKEEBEE-MENHEER. AEFSHACSEMEZHRPIMISNE, HEBRELEDNZ.
HMENESZ. REZRFABEZZES N ERERTRINARTE. &F, AXOHT BRI BKIEHRS AL
RPFAAEGIEARR, HFENKRFTRALERE. ARSEFRINSIERECHFOHTTIFRSRE, MUHHAZ
BENRAEFRNSHABRHAEZESE,

[X#2i3] BKit; MEK; RAXAEN; TRIDMER

[FES2S] Q95-33 [XHFEBIA [XEHS]1674-5817(2025)06-0803-07

Main Biological Characteristics of Hermetia illucens L. and Its Potential
Applications as a Model Organism

LIU Song’, MO Qianru', WANG Jin', CUI Ying', TIAN Ling"?
(1. College of Animal Science, South China Agricultural University, Guangzhou 510640, China; 2. Guangxi Key
Laboratory of Sericulture Ecology and Applied Intelligent Technology, Hechi University, Hechi 546300, China)

[BEERB] I ERAEZRLANREEFROFBIER  REZEZ BB S BmNPV W E E - RIBIEVLEIHZ" (2023GXCSSC13) ;T AREE
SESEREURANBESLREFMRR B EREZREFNERNF BRI BHR" (2024GXKLSEAIT02)

[BE—1EEI X #(2002—), & ATHARE  HRAHE:- TEBEEAER. E-mail: 20243139061@stu.scau.edu.cn

[BEEEI B $%01980—), &, 8L, 28 HRAE: ZBRERFASHAH. E-mail: tianling@scau.edu.cn. ORCID: 0000-0002-6670-3062



804

LR S LR E S Laboratory Animal and Comparative Medicine

Correspondence to: TIAN Ling (ORCID: 0000-0002-6670-3062), E-mail: tianling@scau.edu.cn

[ABSTRACT]
the tropical regions of the Americas, has become stably established in several regions of China, such as

The black soldier fly (Hermetia illucens L.), a globally distributed resource insect native to

Guangdong and Hainan Provinces, through both natural dispersal and human-mediated introduction. In
recent years, owing to its strong environmental adaptability, high resource conversion efficiency, and
prominent value in ecology and biological resources, as well as its remarkable advantages in organic waste
conversion and high-value bioproduct development, it has emerged as a research hotspot in the field of
biological resources. This paper first outlines the biological characteristics and geographical distribution of
Hermetia illucens L., clarifying its research basis and resource potential. Subsequently, its efficient and
stable breeding system and rearing substrate optimization techniques are introduced, which provide
technical support for standardized breeding and growth performance improvement. Further, this paper
systematically reviews the medical and health application potential of bioactive components derived from
Hermetia illucens L., with a focus on active substances extracted from its larvae and pupae, such as
antimicrobial peptides, functional fatty acids, chitosan, and protein hydrolysates, which exhibit broad-
spectrum antibacterial, antioxidant, anti-inflammatory, and good biocompatibility. It comprehensively
elaborates on the application research progress on the application of these bioactive components of
Hermetia illucens L. in fields such as prevention and treatment of multidrug-resistant bacterial infections,
anti-inflammatory and antioxidant effects, cancer chemoprevention, tissue repair, and cosmeceuticals for
acne care. Moreover, this paper elucidates the advantages of Hermetia illucens L. as a novel invertebrate
laboratory animal model, highlighting its high productivity, controllable growth patterns, and suitability for
in-depth individual research. It also explores its unique value in fundamental medical research, such as
host-microbe interactions and endogenous virus evolution, providing an interdisciplinary research platform
that bridges evolutionary biology, microbial ecology, immunology, and preventive medicine. Finally, the
paper analyzes the technical bottlenecks faced in the current research and industrialization process of
Hermetia illucens L., and reviews and prospects product development strategies, interdisciplinary
integration, and clinical translation directions, aiming to offer a systematic reference for the in-depth
development and efficient utilization of this resource.

[Key words] Hermetia illucensL.; Antimicrobial peptides; Anti-inflammatory and antioxidant; Laboratory

animal model
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Figure 1 Diagram of different life stages of Hermetia
illucens L.
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