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Background = Introduction
Sea cucumber (Apostichopus japonicas), a member of the phylum Echinod

ermata, and class Holothuroidea, is highly valued by consumers and holds ap | In this experiment, the addlf:on of com‘posne.l?ctl? acid bacteria to sea cucum
; - - ; . . .. ber feed was implemented to investigate its positive impact on growth performa
rominent position in China's aquaculture industry due to its exceptional nutriti A : . : i .

g ; ; ; nce, intestinal physiology, and immune indicators of sea cucumbers. This study
onal and medicinal properties. In recent years, driven by increased consumer aims to provide a reference for the development and utilization of composite lact
demand, the sea cucumber aquaculture industry has experienced significantex || ic acid bacteria in aquaculture.
pansion. However, this expansion has been accompanied by various challenge
s ,including slow growth rates and recurring disease outbreaks, which have se - Methods
verely impeded the sector’s further advancement. -

People have largely addressed disease issues by extensively using antibiotic
s to ensure sufficient yields. This practice has led to significant problems relat
ed to resi e and drug residues, posing potential threats to human health. In

recent years, various probiotics have played an important role in promoting gr
owth and development, enhancing immune system function, preventing and tr /

cating diseases, and reducing the use of antibiotics.

The morphological parameters of the intestine and HE staining of midgut villi
 of sea cucumber fed with experimental diets are presented in Fig.3 and Fig 4.

The intestinal digestive enzyme activity indicators are presented in
e Fig. 1 —
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Fig.1. Values " 45D, (n = 3): different superscript thin cach represent signific Fig 3. Intestinal morphology of sea cucumber fed the experimental diets for 8 weeks (x40). Scale bar =50pm. I-VH, intestinal v
ant differences (P < 0.05) illus height; 1-VW, nestinal villus width ity and each group oaly oue figure and t
he rest were sumilar.
I The immune and antioxidant enzyme activity indicators are ‘ v
presented in Fig. 2 - = T 100 .
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Fig 4, Values were expressed as mean & SD. (= 3); 1-VH, intestinal villus beight; VW, utestinal villus
widih. Di perscript hi represent signifi <0.05).
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‘ The gene expression levels of Lys, Hsp70, MAPK, and FGFR-1 in the sea
L5 %uﬂbu 'inwfne are depicted in Fig.5.
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Fig.2. Values d as mean + SD. (n = 3) thi o Fig 5. Values were expressed as mean + SD. (n = 3): different superscript lowercase letters within each row represent

ificant differences (P < 0.05). significant differences (P < 0.05).

The experimental results demonstrated that the addition of a specific quantity of composite LAB to feed significantly ent d sea ber growth, improved their

and immune capabilities, enzyme acti

vity, and exerted a positive influence on st results occur when intestinal physiology. Furthermore, it upregs d the expression of genes iated with growth and immunity. When using weight gain rate as an evaluatio

n metric, the bethe addition ratio of composite LAB is 1.5%. This study provides valuable insights for the p ial application of composite LAB in aq




