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Effects of Medicinal Herb Extract on Non-specific Inmune
Responses, Hematology and Disease Resistance on Olive Flounder,
Paralichthys olivaceus by Oral Administration

Sung-Hee Jung', Joo-Seok Lee, “Hyoung-kyun Han, “Chang-yeong Jun

and Hae-Young Lee™*
Pathology Division, National Fisheries Research & Development Institute,
408-1 Sirang-ri Gijang-eup Gijang-gun, Busan 619-902, Korea
*Koje Marine Hatchery, South Sea Fisheries Research Institute, NFRDI
**Aquaculture Division, National Fisheries Research & Development Institute

Effects of medicinal herb extract on nonspecific immune responses, hematology and disease resistance
against Edwardsiella tarda in olive flounder, Paralichthys olivaceus were evaluated. Wormwood,
Artemisia asiatica NAKAI and barrenwort, Epimedium koreanum NAKAI were mixed at a ratioof 7 : 3
(w/w) for 2-herbs extract and wormwood, barrenwort, Korean forsythia, Forsythia koreana NAKAI,
chrysanthemum, Chrysanthemum zawadskii var. latilobum KITAMURA, peppermint, Mentha arvensis L.
var. piperascens MALINV ., great burnet, Sanguisorba dfficinalis 1., Lizard tail, Saururus chinensis
BAILL., mulberry, Morus alba L., and star anise, lllicium verum HOOK. f. at the same weight for 9-herbs
extract. Two-herbs or 9-herbs extract were prepared by heating after adding 10 mf of distilled water per g of
the herb mixtures. Fish (10.3+2.5 g) were fed the experimental diets supplemented with the 2-herbs or 9-
herbs extract at the different concentrations of 0%. 0.1%, 0.5% and 1% per kg diet for 12 weeks. Lysozyme
and bactericidal activities of serumn, and hematological characteristics were examined during experimental
period. After feeding test period, all experimental groups were challenged with E. tarda. Lysozyme activity
from the fish fed the diet supplemented with 0.1% or 0.5% of 2-herbs extract was significantly higher than
the control. But there was no difference both in bactericidal activity and hematology among each group.
Sixty seven % of relative percent survival values (RPS) in the group fed the diet supplemented with 0.1% of
2-herbs was higher than the other group and the control. These results suggest that supplementation of 0.1%
of 2-herbs extract to a commercial diet may enhance disease resistance in olive flounder. Although both
0.1% and 0.5% 9-herbs extract did not improve non-specific immune reponses, they could enhance disease
resistance of 53% RPS, respectively.

Key words : Olive flounder, Lysozyme activity. Bactericidal reaction, Hematological changes, Relative per-
cent survival, Edwardsiella tarda.
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Fig. 1. Weekly water temperature of experimental period.
Results are means +SD.
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Table. 1. Composition(% dry wt.) of the experimental diets.

Ingredient Herbs extract diet
| 2 3 4 5 6 7

White fish meal 69.5 69.5 69.5 69.5 69.5 69.5 69.5
Wheat flour 19.7 19.7 19.7 19.7 19.7 19.7 19.7
2-herbs extract 0.1 0.5 1.0

9-herbs extract 0.1 0.5 1.0
Squid liver oil 4.83 4.83 4.83 4.83 4.83 4.83 483
Vitamin premix® 3.0 3.0 3.0 3.0 3.0 30 30
Mineral premix® 30 3.0 3.0 3.0 3.0 30 3.0

a; “Fish-health” of commercial products from Daesung Microbiological Labs. CO., LTD,

Korea was used.

b; Ingredients(g/kg mix): Ca(CH,,0,) - SH,0, 348.49; Ca(H,PO,), - H;0. 136.0;
FeSO, - 7H,0, 132.0; K,HPO,, 240.0; NaH,PO, - H,0, 88.0; NaCl, 45.0; AICI, -
6H,0, 0.15; K1, 0.15; CuSO, - 5H,0, 0.5; MnSO, - H,0, 0.7; CoCl, - 6H,0, 1.0
ZnS0, - TH,0, 3.0; Na,Se0;, 0.011.
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Lysozyme activity (units/mi)
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Fig. 2. Changes of lysozyme activity in serum of olive
flounder(Paralichthvs olivaceus) fed the experimental diets
with different concentrations of medicinal herb. Resuits are

means-SD. * Asterisk indicates significant difference
(p<0.05) using a Student’s t-test.

Ssty ME

o 6550 A Hfdhy AJH-2 Table 2
of EAEE 2-E8+9 -2 wEW
2 Hb % H7t 25 g2+ o2t gl
23 2-EFT 0.1% 2 0.5%, 9-EFF 0.1%
2 05%+= TPE Y& FHset Aol gz
72 fezizb Itk 28y -7 1%9
ALB, 2-287 1% 2 9-FF+ 1% ALP 1
2 9-EFT 1%9 TGE WE7ET F4
o2 YA Jepgth

Fo] 1250 ZALSE YA AJE-2 Table
30 JeRRALE 2-EFF 0.1% 2 0.5%, 9-&
1 01% 2 0.5%%= Hb, Ht @ TPE %3l
A3} Aio] et KA fidieh 1
o} 2-ZF7 1% 2 9-EF+ 1%+ Hb, Ht &
TG7} 5 #9302 ¥ Jepgton TP ¢
GLUE §93o % 52 zt& Byt

HaMZ0 CHEt S

Aokl A7MIEE 12F 59 FA§ dXel
WA N E tarda®) 4 3o JigSE
(RPS)Z Table 49 Yehfiirh 2-F+ 0.1%
7} 671%E 71 wow, I thEo® 9-EF+

—+—(.5% 2- herbs
-+ 0.5% 9 herbs

<~ Control
-+— 1% 2-herbs
Sox 1% 9-herbs

—8—0.1% 2-herbs
e 0.1% 9- herbs

55
5t 6 weeks
45 t I
4 ¢
35 b
3 -
25
2 L
15 |
1 +
05
0 1 i I}

Bacterial cell numbers
Log (CFU/ml)

Hours

—4— 0.5% 2- herbs
oo 0.5% 9 herbs

~-- Control
- 1% 2- herbs
<o 1% 9-herbs

-4 0,1% 2- herbs
oo 0.1% 9 herbs

12 weeks /s

Bacterial cell numbers
Log (CFU/ml)

Hours

Fig. 3. Changes of bactericidal reaction in serum against
FEscherichia coli in olive flounder (Paralichthys olivaceus)
fed the experimental diets with different concentrations of
medicinal herb for 12 weeks. Results are means.
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Table. 2. Hematological changes in olive flounder (Paralichthys olivaceus) fed the experimental diets with different concen-
trations of medicinal herb for 6 weeks (mean + SD).
Medicinal Hb Ht TP ALB GLU ALT AST ALP TCHO TG BUN CRE
herbindiet (g/dl) (%) (g/dl) (¢/dl) (mg/dl) (IU/L) QU/L) (IUL) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control  5.24+06 25+42 353+02 059£0.05 35+£1 9x1 742 277+13 334416 766+59 3.9+04 1.2+0.2
0.1%47+04 27112 3.06+£025 0482009 35+3 7£0 S+1 229415 325+20675+16 33405 1.1+0.1
2-herbs0.5% 4.7+£03 24+38 3224015 0494003 43+3 1142 611 232422 336£28 691£43 3.7£04 1.0£0.2
1% 53+£07 25+3.0 353+£0.17 0.56+00 2748 11x2 7x1 212420 375+1 717441 3.7+£04 1.0+0.1
0.1%48+04 24424 3.0+0.18 0441004 2613 102 61 248493 3421416 696+72 40£0.3 1.1+03
9-herbs0.5% 4.7£04 26+3.6 339004 048+£0.03 516 11+l 6+0 268+23 378+6 701+£40 3.0+0.]1 1.0+0.2
1% 47404 27£23 295£009040+0.01 32+2 9+1 4%1 21418 334+33548+£253.0+051.0+04
* Asterisk indicates significant difference (p<0.05) using a Student’s t-test.

Table. 3. Hematological changes in olive flounder (Paralichthys olivaceus) fed the experimental diets with different concen-
trations of medicinal herb for 12 weeks (mean + SD).

Medicinal Hb  Ht TP ALB  GLU ALT AST ALP TCHO TG BUN CRE
herbindiet (g/df) (%) (g/dl)  (¢/dl) (mg/dl) (IU/L) IUL) (IUL) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control  55+03 26422 344+0.16 057006 35+2 14+1 10+1 267462 405+31 765+ 13 3.9+04 1.2+0.1
0.1% 53409 28+36 3672029 0.62£009 32+8 142 10£3 273+45 433+5 723149 40+0 1240,
2-herbs0.5% 5.2+0.7 26+4.9 351£0.18 0604003 30+6 1242 8+2 259+64 410+29689+1294.0%02 1.1+0.1
1% 46405 22413 379402 065+£007 44+5 1313 1043 269433 416423 528+36 38+03 1.1+0.1
0.1%53+07 26+2.8 3.60+023 060£003 39+8 13+2 1040 325+3 445+2 756+13340+05 12+0.1
9-herbs0.5% 54109 25+2.9 366+047 0574006 3616 14+3 11+3 268+9 424+14 711+85 40403 12402
1% 49+0.5 23412 3714006 0.56+003 54+8 13+1 11+2 346+19 45334 51041004712 1240

* Asterisk indicates significant difference (p<0.05) using a Student’s t-test.

Table. 4. Cumulative mortality and relative percent sur- } t:l] o ol =9 A Zollx] BETF
vival of olive flounder (Paralichthys olivaceus) challenged AL oA -

3| P
intraperitoneally with 3.5 X 10° cells of Edwardsiella B gram datell hated= A
tardafish 12 weeks after administration of medicinal herbs X8 ¢]] ihr%l acetyl-aminopolysaccharide & &
supplemented diet SASe, gram SAFel skl A LS

Medicinal herb Cumulative Relative percent < JERT E3 HA 2 Ao 88 o}

Mo
N
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in diet mortality (%) survival (%) A BA 9FENel 2FULS = T8
Control 70 _ T i o= -
= 23 67 ~  OZ go]Azd-E HAle} FHI ddAde] 9l
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1% 60 14 ol thsted WA weir) el ARyl o
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. 3 5 =] 3l 11 E s
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1% 54 23 AT T Qlom T2 U oA EZ ANAL
* RPS = [1-(% montality experimental group)—(% mortality 5] macrophagedl M 4@ AEEA &
in control group)] < 100. =t (Hansen, 1974), £3] dx|¢o] 8, AFTHY
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(Hwang et al., 1999). 18d] o]&9] Adol= A
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|8 FEE9 ¢ AR vusIE
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