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We investigated the beneficial effects of Ecklonia cava by-product (ECB), a residual product obtained after
polyphenol extraction from Ecklonia cava, on normal rats. Male Sprague-Dawley rats were divided into the
following three groups: Control group (NC), received basal diet; ECB 0.1 group, received basal diet supple-
mented with 0.1% ECB for 21 days; ECB 0.5 group, received basal diet supplemented with 0.5% ECB for 21
days. The productivity, serum immunoglobulin level, expression levels of muscle-related genes, and cecal
microflora were measured in all the treatment groups to evaluate the potential use of ECB as a feed addi-
tive. The ECB 0.1 group exhibited enhanced expression of Myod, Myog, and Igf1 genes, which increased the
body weight of rats. Additionally, treatment with ECB increased the cecal Lactobacillus spp. counts and
the serum immunoglobulin G levels in rats. Thus, ECB can effectively increase body weight and can be a

potential feed additive for improving growth.
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Table 1. Composition of experimental diets.

Ingredients %
Protein 23.0
Carbohydrate 495
Fiber 6.0
Fat 45
Others* 17.0
Calories (kcal/g) 35

Normal laboratory diet (Purina LabDiet 5001).
*QOthers: vitamins, minerals, and water.
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Reverse transcription-polymerase chain reaction
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t}. H]E-Zo] A RNeasy min kit (Qiagen, USA)S A3}
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strand cDNA kit (Roche)E& AF-&3}9] cDNAE A5
t}. 10X buffer 2.0 ul, 25mM MgCl 4.0 ul, dNTP 2.0 pl,
oligo-dT primer 2.0 ul, RNasin 1.0 ul, AMV reverse
transcriptase 0.8 ul®] mixtureo] RNA 500 ul& #7}35}4
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(9700, Applied biosystem)o| A 25C oA 10&, 42°C ol A
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Table 2. Primer sequences.
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Gene name Forward primer Reverse primer
MyoD 5'TGG AGA AGA TTT GGC ACC A-3' 5'-CCA GAG GCA TAC AGG GAC AA-3'
Myogenin 5'-TGA ATG CAA CTC CCA CAG C-3' 5'-CAG ACA TAT CCT CCA CCG TG-3'
IGF1 5-GCA TTG TGG ATG AGT GTT GC-3' 5'-GGC TCC TCC TAC ATT CTG TA-3'
B-actin 5'TGG AGA AGA TTT GGC ACC A-3' 5'-CCA GAG GCA TAC AGG GAC AA-3'

MyoD, myogenic differentiation; IFG1, insulin-like growth factor.
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Table 3. Effects of supplementation of Ecklonia cava on
growth performance of rat.

e Body. weight  Feed intake FCR
gain (g) (9)

Control 1854 +86° 4028+213° 2.16+0.21°

ECB 0.1 1979+ 11.4% 409.6 + 124* 2.06 +0.12°

ECB 0.5 1724 + 1365 3780+206° 2.19+0.11°

ECB, Ecklonia cava by-product; FCR, feed consumption ratio.
Different superscript letters within a column indicate significant
difference of the means (p < 0.05).
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Table 4. Effects of dietary Ecklonia cava on change in serum albumin, AST, ALT, lipids for 3 weeks.

Group Albumin AST" ALT? Cholesterol HDL? LDL? Triglyceride Total lipid
(g/dl) (u/) (un (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control 13+0.18 2224+2841 534+3855 1120+841 610+860 622+841 706+774  567.8+63.1
ECBY0.1 12009 2202+ 3249 568+61.03 1066+ 168 646+502 620+666 604769  549.6+485
ECB 0.5 14+011 2514 +3564 53.0+4827 1073+ 1121 634+493 666+282 69+408 533.4 + 66.7

VAST; aspartate transaminase, ?ALT; alanine aminotransferase, ?HDL; high density lipoprotein, ?LDL; low density lipoprotein, ECB;

Ecklonia cava by-product.
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Fig. 1. Ecklonia cava increases gene expression of MyoD,
Myogenin, and IGF1 in gastrocnemius muscle.
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TORM h3 o] AR & BAATHE B2} o2l
23]. ¥ HAF9\ M= Lactobacillus spp., E. coli, Total
bacteria®] Fd+E 2454 o™ A= Fig 29 &t
Lactobacillus spp. & #5 E4A 215 4E+06
2.E+06 cfu/g, ECB 0.1 152 3E+0.7 + 1.E+07 cfu/gl.2

Table 5. Mean values of serum IgA, IgG, IgM of the rat treated
with the Ecklonia cava.

Group IgA (ng/ml)  19G (ug/ml)  IgM (ug/ml)
Control 919478 25115 +202.1* 458.8 +29.1
ECB 0.1 1085 + 19.5° 2826.8 + 141.3° 447.1 + 34.6°
ECB 0.5 111.8 + 22.0° 2783.1 + 217.7° 460.4 + 24.9°

ECB, Ecklonia cava by-product; Different superscript letters
within a column indicate significant difference of the means
(p < 0.05).
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Fig. 2. Quantification of cecal bacteria by plate count method
in the group of rats fed with Ecklonia cava by-product.
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