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Effects of a Compound Chinese Herbal Immune Enhancer on the
Immunity and Disease Resistance in Japanese Flounders Parali-
chthys olivaceus

DIAO Jing, WANG Youhong, WANG Shuxian, YU Xiaoqing, XU La, WANG Xiaolu. LI Le,
GAI Chunlei, YE Haibin,FAN Ying

(Shandong Key Laboratory of Disease Control in Mariculture, Marine Biology Institute of Shandong Province, Qingdao, Shandong,
266104 ,China)

Abstract:In order to study the effect of Chinese herbal medicine compound preparation on Paralichthys oli-
vaceus immunity and disease resistance, based on the efficacy and compatibility of Chinese herbal medicine,
the experiment developed a compound Chinese herbal medicine immune enhancer. The formula contained As-
tragalus membranaceus , Poria cocos, Codonopsis pilosula » Taraxacum mongolicum , Houttuynia cordata ,

Herba Hed yotidis diffusae ,Lonicera japonica , Polygonatum odoratum ,Glycyrrhiza uralensis and Schisan-
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dra chinensis etc. The compound Chinese herbal medicines were mixed into the basic compound feed at the
dosages of 1% (W : W) and 3% (W : W) respectively,and were continuously fed to flounder for 30 d. Then
the fish was challenged by intramuscular injection with Edwardsiella tarda. The fish serum was taken at 24
h and 72 h after challenge to measure the activity of immune related enzymes. At the same time,at 6,12,24,
48,72 h after challenge, the spleen of the fish was taken to detect the expression level of immune-related
genes,and the cumulative death of the fish was observed and recorded. The results showed that 24 h and 72
h after E. tarda infection,in the serum of P. olivaceus in the 3% Chinese herbal supplement group,the activ-
ity levels of alkaline phosphatase (ALP),acid phosphatase (ACP), superoxide dismutase (SOD) and lyso-
zyme(LLSZ) were significantly higher than that in control group fed only by basic feed. In addition to the
ALP activity in the 1% Chinese herbal medicine addition group,the other three enzyme activities were also
significantly higher than those in the control group (P<C0.05). There was no significant difference in serum
enzyme activity between the two groups with different Chinese herbal medicines. The results of fluorescent
quantitative PCR showed that the expression levels of interleukin 18 (IL-1B) ,interleukin 6 (IL-6), TCRa re-
ceptor and C-type lysozyme genes in the spleen tissue of P. olivaceus in each feeding group were up-regulated
to varying degrees. However, the gene expression level of P. olivaceus in the two Chinese herbal medicine
fed groups at multiple time points after infection was higher than that of the P. olivaceus group fed alone
(P<C0.05). The relative protection rates of adding 3% Chinese herbal medicine and 1% Chinese herbal med-
icine to P. olivaceus against E. tarda infection were 34. 2% and 26. 3% ,respectively. These results indicated
that the Chinese herbal formula could enhance the immunity of flounders and significantly improve the resist-
ance of flounder to the infection of E. tarda ,which could provide an important reference for the research on
the disease prevention technology of Chinese herbal medicine in aquaculture.

Key words: Chinese herbal medicine,immuno-enhancer,enzyme activity,immuno-related gene,Japanese floun-

der
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