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Abstract

Abstract

The abuse of antibiotics and the improper treatment of them contribute to their
high residual quantity in the environment. The frequent use of antibiotics in
aquaculture not only exacerbates the pollution of antibiotics, but also poses a threat to
the health of fish and shellfish. Norfloxacin Lactate (NOR) is an antibiotic widely
used in the aquaculture. In the present study, most studies focus on antibiotic drug
toxicity and antibiotic resistance crisis. However, the effects of antibiotic especially
the quinolones antibiotics on the fish immune system are rarely known.

In this thesis, the consequences of NOR on the nonspecific Immune responses
(red blood cells (RBCs) count, serum lysozyme (LZM) activity, interferon-y (IFN-y)
levels) and specific immune responses (Immunoglobulin M (IgM) levels) of Takifugu
oblongus (T. oblongus) were evaluated after 1, 4, 7 and 10 days of treatment. Three
experimental groups (0.5, 5 and 50 mg/L) and control group were established. For the
second time, the consequences of NOR on the nonspecific immune responses (RBCs,
LZM, IFN-y, Complement 3 (C3). Interleukin-8 (IL-8). specific immune responses
(IgM) and immune-associated genes’s (C3 and IgM) expression levels of Epinephelus
coioides (E. coioides) were evaluated after 1, 7, 14, 21 and 28 days of experiment.
The first 21 days were set for exposure, and then the fish were moved into clean
ocean for 7 days as a recovery experiment. Three experimental groups (0.05, 0.5 and
5 mg/L) and control group were established.The results show:

(1) Exposure of NOR could stimulate or inhibit the non-specific immune
response of T. oblongus and E. coioides. The results reveal a significant decrease of
RBCs in both T. oblongus and E. coioides, and the higher exposure concentration, the
greater damage on RBCs. The serum LZM activity of the two species was stimulated
in the first 10 days after exposure. The value of E. coioides was significantly
decreased after 14 days’ exposure. Higher concentration of NOR has more obvious
effect on the LZM activity. The levels of the two species of fish’s IFN-y, E. coioides’
C3 and IL-8 were stimulated by 0.5 mg/L and 5 mg/L NOR. The stimulating effect of
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0.05 mg/L group appeared in the early stage of the exposure, while the effect of 5
mg/L group appeared in the middle to late period of the exposure. No obvious
dose-effect relationship showed between the groups.

(2) Exposure of NOR could stimulated the specific immune response of T.
oblongus and E. coioides. The level of total IgM in the head kidney from the two
species of fish were higher than the control during the exposure. The stimulating
effect of 0.5 mg/L group was observed in the first 4 days of exposure, while the effect
of 5 mg/L group was showed after 7 days of exposure. No obvious dose-effect
relationship showed between the groups.

(3) NOR caused the significant variation in the expression of
immune-associated genes (C3 and IgM) of E. coioides’ head kidney. The value of the
C3 gene expression of E. coioides were up-regulated during exposure. While the
value of the IgM gene expression of E. coioides were inhibited first and then
up-regulated repeatedly, indicating that NOR has greater toxicity on IgM than C3.

(4) After 7 days’ recovery after exposure, NOR showed a persistent immune
toxicityon E. coioides. The inhibition of RBCs and serum LZM activity could not
recover within 7 days. The levels of the non-specific immune parameters (IFN-y, C3,
IL-8) and the specific immune parameter IgM were significantly decreased. The
expression of C3 mRNA and IgM mRNA in the experimental groups were
significantly inhibited after recovery. These indicated that although E. coioides was
recoverd for 7 days after 21 days’ exposure, the immune toxicity it suffered still

existed.

Key Words: Antibiotic; Norfloxacin lactate; Takifugu oblongus; Epinephelus coioides;

Immune toxicity.
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48% 11T JE R (Ying et al., 2017). #& Hu % AGiit, H EAEE KZHN 97000 i
ARAT BRI, H 46%H T 2 A (Hu etal,, 2010). HE 2K BT KK
PrAER AN M, SELA 210000 MidAE SRR E 2 M BERE. TS
AR BAREE, BHE KL 8700-29000 MidAE AN B HEMIHEL, B4
RERLH TACH A, 3 51 R Ak HTA RIS 4 (Witte, 1998).
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FAENBRPBOLIE PR IN5 . 2002 45 WHO 538 1 FF32 AA (1) L I A% 4 7
HARW, NEAMKE =2 EA LA AR EE(WHO, 2002). £iH#, USNAS
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SR & # /) i) (National Research Council, 1999).
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Fig. 1-1 Migration of antibiotics in the environment
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