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Fig. 1 Effect of EPS-07 on the proliferation and
phagocytosis of head kidney cells of Cyprinus carpio

Different letters indicate significant
difference from each other (P<0.05).
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Fig. 2 Effect of EPS-07 induced nitric oxide (NO)
production in head kidney cells of Cyprinus carpio

Different letters indicate significant
difference from each other (P<0.05).
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Fig. 3 Effects of EPS-07 or/and A. hydrophila on the release of nitric oxide (NO) in the serum of common carp
Different letters indicate significant difference from each other (P<0.05).
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Fig. 4 Effects of EPS-07 on the levels of antioxidant substances in the hepatopancreas of Cyprinus carpio
Different letters indicate significant difference from each other (P<0.05).
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Fig. 5 Effects of EPS-07 on the secretion of cytokines in the head kidney cells of Cyprinus carpio
Means with different letters indicate significant difference from each other (P<0.05).
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Fig. 6 Effects of EPS-07 on the cytokines secretion in the serum of Cyprinus carpio
Different letters indicate significant difference from each other (P<0.05).
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Fig. 7 Effects of EPS-07 and Aeromonas hydrophila on the cytokines secretion in the serum of Cyprinus carpio
Different letters indicate significant difference from each other (P<0.05).
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Probiotic effect of fish-derived Lactobacillus plantarum HS-07 exo-
polysaccharidein common carp (CyprinuscarpioL.)

CHEN Yongyan, FENG Junchang, LI Meng, LIU Shasha, CAI Zhongliang, HUANG Mengyuan, CHANG Xulu,
ZHANG Jianxin

College of Fisheries, Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation; En-
gineering Laboratory of Henan Province for Aquatic Animal Disease Control; Henan Normal University, Xinxiang
453007, China

Abstract: To explore the effects of the orally administered exopolysaccharides derived from Lactobacillus plan-
tarum HS-07 (EPS-07) on the immunity, antioxidative activity, and resistance against Aeromonas hydrophila in
Cyprinus carpio. In this experiment, the EPS-07 (250 pg/mL, 500 pug/mL and 1000 pg/mL) were co-cultured with
the head kidney cells of C. carpio. The control group was fed sterile saline, and the treatment group was fed dif-
ferent concentrations of EPS-07 (250 pg/mL, 500 pg/mL, and 1000 pg/mL), once a day, for 7 consecutive days,
then challenged with A. hydrophila for 24 h. In vitro tests showed that for EPS-07 co-cultured with the head kidney
cells of C. carpio, the proliferation ability, phagocytic activity, NO content, and expression of pro-inflammatory cy-
tokines (TNF-a, IL-1B, and IL-6) and anti-inflammatory cytokines (IL-10 and TGF-) were significantly increased
(P<0.05). In vivo results showed that before infection with A. hydrophila, the NO content and expression of
pro-inflammatory cytokines and anti-inflammatory cytokines in EPS-07 serum treatment groups were significantly
increased (P<0.05). The content of T-AOC and GSH and the activities of T-SOD, GSH-Px, and CAT in the hepa-
topancreas of the EPS-07 treatment group were also significantly higher than those of control group (P<0.05), and
the content of MDA decreased in a concentration-dependent manner (P<0.05). After 4. hydrophila infection,
EPS-07 inhibited the release of NO, upregulated the expression of anti-inflammatory cytokines, and downregu-
lated the expression of pro-inflammatory cytokines. In conclusion, EPS-2 has potent immunoregulatory effects at
the cellular and host level, which can improve the immunomodulatory, antioxidant effects, and disease resistance
against 4. hydrophila in C. carpio.
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