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712} 3% BodE7) 7 Eoh z2els ddganole] W4 Ad Edwardsiella warda 472 4 4
e A 271z 3% FA77F AELo] 85%E Mg ¥S8tch Hematocrit, hemoglobin, total protein,
glucose, GOT, GPT} 7+ Hlo) 4elshy A g A8 4% 23 dUAg 371 AlRE Q) Aol
= gz7et apolh glom A 7% WA VN g F4 9= AoR BAE. mebd A, 7
A, 329, euAt B3 e AdAE 2 FF nE yAygauols) 4AE, 4F HlEolY A
ZAFe Sea WUA Maol gigt Akl 2 Zsol 2jolvt YR B2 Fojslex B 7
o BAIE ol7|3lA] = R U £ AUtk RE HY ZAS e B, A¥o) A 2 Ao
oM TR 7 AR Holn, zHE W sl S Bt Holuig MEE AEU AvHEEAMd 38
g 7k)7F o, %2 ofrpl Be £8& F os AzbEr
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Ro| thi-Fol}. ol2jg P4 EUAME A3t
W g7o] oaEAY ZF AEH A7 WA sl
o2 ojFo] A AsAA o8] 7] el
dhpslo2A] 4] o)zl & HAAH &HE ¢
A=A BohE % A, 1990; Nakagawa and
Kasahara, 1986; Satoh e al., 1989). mWehA ¢
A 2AG 87 o9 eivt flen AAFeE
T zgo] He oduye el dastt
(MacFarlane and Path, 1987). ©l&ig ool
312 vitamins(Hilton, 1989; = % &, 1990),
irons(Kelley and Easter, 1987; Satoh er al.,
1987)3 selenium(Lorentzen et al, 1994) 72
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B A o]2igh kAl W2 olFel Atgel
A715ro 2 offel By wE-g FIA7I2A &
Ak v £(1992)9] d-7ola] detidel Aok &
AVE ZEE SRl & <1, I s, 2HlRk
o Algg Jddgelsjole] Algdl| dARY F
7HE & 849 EoF SoistEAa Yddaiyioe] A
Z, HlBo] o) Qxiel AFFH 7)Fdl uRe
FEre FARIe ZM 4] ojRe WAFE T
A7l AR H7HEEA S E%g WESA &)
Ak
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Agol] Yddahol20-25 ghe B AW
o} FAI7F JeptA] %= 7174§ HA2A 05ton
o] glolals] AL R £REE serl &
3l 25 Bk oA Al F Aol AMg-std
7} AL 33 gk AAEE e AEAY &
8 21-25°C, £F At2E 53-5.5ppmoE 43}
Act. AP AMEF 5= -80°CellM FFH HE
X3Z1  Escherichia coli ATCC259229} E. tarda
FSW-910410-2 AF&-3tdch. 84 W lysozyme
activityS ZolR7] 9% d¥dle 2AF Micro-
coccus lysodeikticus(Sigmays ARE3}AT)

Aol AHES Aokl M (Panax ginseng),
&2 (Polygonum multiflorum)®] 7128 el
712K Lycium chinense), 2.F1AHSchizandra chinensis)
9] Azxd FGujo] o o5& HMT EdE
Eo] AR FAo| 2 42% o, AW
3.0% o1, 2% 4.0% o8, Z3¥ 17.0% °]
8, Ca 0.8% ©|4, P 1.8% ©l&l A& B A}
Boll £33t 3 AR A8 AoRl= Qe
2%, 7712 3%, 3FEL 3%, LUAt 2%E Al
Bt Algel zhzb H7isle AAsIT AR A
By &Fd oJAFe] 2%8 430 o] 84Y
B9 243t} Al vAe ZE B S8
of Aok M7t ALEE W F 2, 4, 6, 8, 10,
12550 2t F2EE RE 78 oAE Fohlo]
ol oFagRAt old 50 ppmeE FRHAIZ £ A
3 A4E 2T o HEE FAA £
AT} lysozyme activitySt A1 F-& oMo &
4 ZAWlE ov] Ay A3 AAF R g340]
23 AztEe] Q4 1% 29|} 1%E AlA}sEle
HrtH o2 AYE AAEIET

H|Eo|3 WY ukg 5 2Ale] 88 ¥ W
ke 7t AEd dgole wRgHo 2 RE A
Y3l YL ¥eldt thE Matsuyama er al
(1985)¢] W& WEH3LY Sheep red blood
cel(SRBCY thdt EAe £¥%g A
o dbe gokshd ol ok Jdgatuofel
gt SRBC 33 (1:40022 3]4)37} SRBCE
30°CollA 3087 wkAlAH AFAIZ] SRBC €
& ET) o] fd3) AojoA H-elg A
5002 34y EF3I 30°ColA 1A2F Bt vE

A7l ¥ SRBCY] €8 Axv= FFE(OD at 541
nm)E 2438 CHgunits/mlE FA|ISFHTH ¢
7+ Agre] €YUl BAlo) % 7 FEe &
(1992)2] W} Z2th dFPojdM Eelidh gy
1:42 3483, 10 mgm! & 23Y E coli
A F-/Hst 112 E88E 27°CAlA ¥hgA
7l & kg Al7hE Algr HEL 71EeE 2
Attt Ml#Fse] WHsle Miles and Misra
(1938)2] o Hekr AL whyol mel AT

gHeo] golaatyd 4 FANE Pany e al
(1965)¢] turbidimetric assay® ZAFSIE OB, A%
a3 MM ¥e] g4 AHaE H3lE Secombes
(1988)2] W& Wyl FP3ct. F, AL
FALE ARE-Ele] AMIEE 23] 96 well culture
platecl] -2 AME £ 2x 10° cells/mlE F3 3}
o ujekalrt. o719 NBT 48 #H71sF ¥ 20
‘collA 308 B9 BEEAIHTE 2 o]Fe| KOH/
DMSO &% &g Hrisld #99¥ NBTE £3)
Al#A F45(OD at 630nm) & 238l 2R
& g4 Ak PFeF T

o AEo w3l hemoglobin, total protein,
glucose, glutamate oxaloacetate transaminase(GOT),
glutamate pyruvate transaminase(GPT)ell thdh =
Al oAl Ao KitE AFR-EF 2, hematocrit
#re] Wahs ulR Polr HEE hematocrit
£ cappillary tubed] Fo] 12,000 pmeE 5E F
oF 4 ¥-el% F EHsiAch

Ao g A7 AARE vl ddoje] WA
Aol et Agele] WslE ZAbE] {3k o
ddzivole] WYA AHa@QU E tarda FE
TSA ui=|ollA] 27°C, 24A17F vlgst & 94 2
sl st AEagag 33 A o 4
7 ¥EE 1X10° celymd(OD at 600=0.3)7} =l
55 e 4 49 270 0.1 my F
Akl 22 A% Sk AR -8 27°Col
o 102 FOF FAEAREE ZABIE AOAE
£(RPS, relative percent survivah@ JERASITH

tizTo ddole Aok Fo dYojef e
ZA0E §A@ FRAM AMSIIH O AJBE &
o Alg e Azt "y AlEE AYE A 3
7t Alg St FUs oz Ay 717 B¢ Fo
At izt 7zt A"F Alole] BAIEE fof
A& ANOVA testet Student's t-test2 H]Za}ed
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Table 1. Change of body length (cm) in the nile tilapia, Oreochromis niloticus, after 84 days feeding

}i‘;‘uﬂt’; ri’r‘f%f;‘l 2% Ginseng 3% Hasuo 3% Kugija 2% Omija Control
Initial 1247 12.84 12,61 13.00 12.73
Final 15.06 15.45 15.55 15.38 15.50
Increase 2.59 2.61 2.94 238 2.77

P gte] 0.05 P9 o) feie] e Ao 7+ A2 #4 el

Z35h.
4 3

NBT

Aol Uigt 4 717t o HA W E =
AFet A= Table 13 7tk 2], 12579 $<t
o] AF WsHE 243 HEF FFHE AR
A= Fig. 19 JehiAch Aok A 4
Ao 43A ol RE] AA FVIsk] Al3tsle] A
H 2879 g7 A5 dF-Ee Yok 47
7F 2ol ek AR o g EA JERtoH,
I FME 17)2} 3% AP HERTe #9
Hog 7t & Zo|(P<0.05)7F AUtk(Table 1,
Fig. 1).
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BAo] Mt 58 A} ke Fig. 2014 B
vie} 7bo] BE Aok AYP-7rt HubReg iz
Tol| wla] A FHol Held A2 EPT
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2 2%, F71A 3%, SHEL 3%, LPIAF 2% &
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Fig. 1. Change of the body weight in the nile tilapia,
Oreochromis niloticus fed on different herb medical stuff
in diet. *significant difference from control (p<0.05).

BAle] 8 5L AR A= Fig 390 Y
Elfiolon Aokl A7t Alg Bo] F 23R R
Bl Alg717F B9 AR Aot i) st
o fo4 UAP<0.05) 2 &8 FEHE UE
Widok AN 2% Hrb A8 22.2-25.0 CHy
unitsmlE 7MY 2 88 78L& Efoen o
o8 I7|R} 3%, BEL 3%, LUl 29%9] £o
2 2] 48 F8o| Hojd Zoz ZARHITH
(Fig. 2, 3).
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Fig. 2. Change of bactericidal reaction of complement in
serum against E. coli in nile tilapia, Oreochromis niloticus.
fed on different herb medical stuff in diet.
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Fig. 3. Change of the complement titer (CHso) in nile
tilapia, Oreochromis niloricus, fed on different hert
medical stuff in diet. *significant difference from control
(p<0.05).

B 23 Zo] Aok d¥7t a2 B =
A, & BE2 AR £ 7Rbe] AEFE Y
He 2E B 7 Ak 1R 3%s 4t 1% F
o7e 49717 9 A& o2 FUElo glol
&2 &4e] 7 'dHh

& MMzl gy

Al 3 AR 84 Abd AR
Fig. 4o YeRAACE AFE H718 AlRE F
g ddole 47K ol FREH dizTel vidly =
T, 2 el A&Ho g Frkela, +71&F 3%, <
& 1%, 3HEL 3%, QUR 1%9] &AE B4
Atago] Bol AU 53], #7132} 3%, i
L 3% TP A ko] A FYo]
EUTHFig. 4).

M2{H 71 HEt

AY 717 T A HES wWskE E4E
A= Fig. 5o e Aok A of
Z79] hematocrit 3= 35-45%°1H HH7}

Table 2. Lysozyme activity (units/ml) of the nile tilapia,
Oreochromis niloticus, fed on different herb medical
stuff in diet

Herb medical Weeks after administration
stuff in diet 2 4 6 8
1% Ginseng 445 519 588 871
3% Hasuo 385 479 560 610
3% Kugija 487 496 705 822
1% Omija 565 500 571 577
Control 485 531 548 591

£ | o Ginseng
S "l -0 Kegie
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® | [~ Omie
E 1ol oo
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05k S
i
oo - i
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Fig. 4. The NTB reduction of pronephros phagocytes in
nile tilapia. Oreochromis niloticus, fed on different herb
medical stuff in diet. *significant difference from control
(p<0.05).

2 Atolell feld e Fole JERA] sk
T} Hemoglobin® &7} 10.04 g/do]™, A 2k
Fo1E 0.14-9.18 g/dlE RAMEQITH 1 & Q)
zF 2% AEE7F 978 g2 M mSkTE AW
9] total protein ¥M3= hET9| 3.86 g/dlol] H]3}
o <4t 2%= 433 gdl 7R 3% 4.01 gdl
2 ¥3, 3L 3%e 332gd, YR 2%
344 g/diz =T vis] AN total protein
o] okt AWl glucose e Aoz
30-70 mg/dle]ar, A¥ 7]7ke] Aol we} 7hAs

Het percent(%)

Toral protein Con (g/dL)
ES
‘r é
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Fig. 5. Change of physiological response in nile tilapia,
Oreochromis niloticus, fed on different herb medical stuff
in diet. Het: hematocrit; Hb: hemoglobin; Con: concen-
tration.
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Table 3. Cumulative mortality and RPS of nile tilapia, Oreochromis niloticus, challenged intraperitoneally with 1.0%
10’ Cell/ml of Edwardsiella tarda FSW 910410 (n=20)

Herb medical stuff in diet 2% Ginseng 3% Hasuo 3% Kugija 2% Omija Control
Cumulative Mortality (%) 45 35 10 20 65
RPS (%) 31 47 85 69 0

Fejale flon, A 717 Beote] HE FEe AFE AR O AR &&o] dlzTFo vl
WE77F 47.6 mg/dle] sz, Aok Follal e Hol dojus Rjo|& AjzbEch Aok Tzt of
3%7F 519 mg/dl2 BAHW glucose FE7F 7Y = A% AdE 65 o]Fe dgoie] A9} HF
=AUt AW GOTS GPT ¥Wshs Aok Fo o] Z7igtel we} vix79 d¥7e] A&l H
Fol th2Te FoA e Aole HolA ko 3 =W, IRk} Q4 BoFe 7 8T,
GOTY ¥EE 13-38karmen/ml, AU GPTE  12F o|Fd 533 AH 3o|& Hole o=

25-50 karmen/mlE. ZAE ACHFig. 5). ZALElo] AefAlel @A77 Byt adEY AL
& AztE)
HM 0l CHE HOs vdgatsol A9 E coliol thE A vrg-

o14h, F71A}, Bk, LA T3l 84Y & ARE HAY Hdeg AR An 4F ¥
Aol WA M E rarda FSW 910410 &5  BAQL 12550 BA 3 T8 AN 29,
2 37 493 232 Table 39) YRR 4 7717 3%, 5L 3%, LYRF 2%Y] AR F
3 g rle] APAEREE 773} 3%, eHIA 2% Al e AR FEe] tiE7e Zel7t Sle
B 77} 50% ol4ez B Mgl g Wol  Rom AU 53], I 2% FATE U
5o o)F =%, L 3%, Q4 2% EE oy HEe] wHojuthy Ajzbed)
ZTHETH £ AEEE B 1 FME 77 HAe 88 gL izt vls) kA Foq
2} 3% AIAEE] 85%E E. tarda ool W 77 AY 717 B¢ & ARE JERII W
Hlol o] 71 Hold Ao g ZAMEtHTable 3).  F7-5 12.5-19.92CH, units/mic] 2L Ak Fof
£ 20-25CHgunits/mlE BA2] 8% 2E A
i & oFz Fof 7t Rl vk Holupal #4914
o] 7} AATHP < 0.05). B3], <14 2% A7+ A
B dAoa AekiE 7K AR Bo7el 4 897 222-250CHsunitymiE 7P &L &8
Ao 477 o|FTHE A Frebr] AFElE 4 FEE B olg Zol AlRW HVEE AMEE)
3 8 AHAE YTl v Mo g % o RAe] £¥%o F7tEHe B9 Li and
o} 2 FAM F2AF 3%, QA% 2%, FEL. 3% Lovell(1985)2] A77F lrt. o] A= Ahd wly]
BEoyt o] thzT Bok $& ¥hd eujxl o Alge| H]EN] CE 3,000 mgkg 78k &
2% BEo7e U279 xpolrt giuh AokE 8 FEo| HE g &SI, Hardie e
718 ALRE ol AYE 7he 71 3% F al(1990)& A doje] Atse)] HlEMY EE
AFE 4ZRBE AFo] F71eb7) AFEL, Q4 R26mg H7RAIIE S8 Fol FHEI HE]
B [0 o]F) AF FrF B el CE 275 kg H7FEHH BAl @4o] SUHEe R
xzste] ¥ EEAIQ) 1R2FATIR] FFE] Z7F & HUTh Obach er al(1993) Eojo] wlep
sea Aok H7F AARE 2717 B¢ "ol E 300 mgkgst fresh oilE EF FoEHE W
Heo £ A48 U 4 AL e Azt HBA £¥5e] 49 AL B3 G 28y
g}, vz 7S o Agel Hiskd 43 vlER Co7F ZH(0.05 ghg AFE)EUE He BA
7HA] #F Wbl FEFeg FUFEARE 2 ol% 9] @Ao] AAE] HolWUtk(Hardie er al, 1991)=
o= =ZHE FrlAdol YeERIA] @ttt oA HIvt lo] AAe] B4L ofFe] Y el
Aokl H7b ALRE TS Aot A 270 B d¥E W= Ao A7 mEA, 2
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Tol] AMSRE Aoklle HAlel 885L AT
< AlEY F7HERAM Y 7]Fo] 83| 7|tEd.

AR E Foist Lt datdole] glo]ihzlye
4L A7) AErE Z7I8le TR &
ol =tk 1 F A 3% Fodts Y 27)
o] @/dol 487 unitymiH oY HE F8 Alde
822 units/ml2. ¢k 2o Fx FAEACH AN 1%
Bofre= A Z7lo] 445 units/mioA] 871 units/
ml2 FFEUCE ol g ekl kg Fof 7]
7F B AEHoE Frkshe oz Hol F7|H
o7 Boslodx vddgiole] W i &Y
B3t g Aoz Azbdch €Y U S A
7= Obach er al(1993)] Fofol HIEF E 300
mg/kg# fresh oikg 357 &RF Foisle o4zt
o 849 T &3 vYehbe Ag Had|e
33tt. o1F] ol H FF] AladA
WAl thsle] F# &7t 2128 (Grinde, 1989;
A, 1992), 28 P TN e HAEY HEF
peptidoglycan®] B-1.4-glycoside AE-S 71 25l
3ld o Y g 88Xl Eiolnt 2ol
2212 57} M Eef Exfsin FHo=R
E2uho} o] 288 #th(Murray and Fletcher,
1976). WA AefAlE Foisie] gloliziylel &
Aol Z7EH o} F WA Mol thgh Boigo]
Z71d Aoz 7lgdn) 5% BB £33 ofF
£ 3% FE vskd gAe fHx £ A7)
ol gAl7F o] He WY kg2 &
B35t wo] 713-& §A87] o] ¥ thi(Tonegawa,
1983; Matsunaga, 1985). mlebr 2lo]izieieln}
HA9} 722 v]Eo]F o] 7|3l o] o] H
gsle] F7jgjEol] ojFo] YoiMe =S Fa3
He 7)7ea AzbEh

ek Fofo] Al Ak AAEe] 84 e
AL Mok Fo] T, 4FAFE] o) ]
& 494 Ade 7 B, £3], 773 3%
Eo19 QM 1% Tt TR A&HH o
2 ZUksld WY 7)F Y E9E Holng E
Ao ARE-EH Aokl Uddlulole] RaF 4
MEe) 71%5& FHAA B AAE Ho| A4
& 5 AL FojFgy Yz e v &
7 Ak AgAe] Fo7) o= A% FIYE 6-8
F ol #AFA e, ov] AY A 8F
o) Fofl AekAe] Faprt AEE B Blo]aaH

H’T‘Q‘:_J'

Hold

MM Ee] YL 85 o|Folx A&EH e F
ZErt. ol9} e WY FA EF g d7e
Mulero er al(1998)°] levamisole gilthead seabream
(Sparus aurata L.)°| T £ 52 24 xe
g4 e AAFe] Sl E9E & Aol o
o} wWEbA & Aol AMSS ZE ARl 84
A S FIMITIE olRe WY SR
Ale] o] FE38] ZithEch AR & AME
= @Y, 92 23, B §o B3] Moyt
Hpole] 29} 7he ZHg WAL k8l AlZE ¥4
st Al 715 g Ze tiEe] ohiuiE M X
olChIwama and Nakanishi, 1996). webr A X
A HYg gdshe WY 7T FolM M &8
g 71%g Sk AzbEn, ol2idk F-3f AAM e
gHE FNIE Re offe HY 7sg 4
Al7lEd WS- $a3 Q49 Aow MziFne
Aoklle HY 715E ST AR AUHE
29} ©]87}12]71 7] €T,

£ AFoA ZHE HoRE Fofsie] H[Bo|F
HY 7)o E4-¢ A A, A9 U 34
37t ZAERAL oleid | 7l $70] oF
HAG Mol g AFHEE FRITIeR A
371 sl vldatmote] WA AlH E. rarda
2 34 dygsigch. &8 2 d9 RE
Aok ol rt 2T By &g $o1 &
8], #7172 3% Fojgre] A AEEC] 85% E
71 FUdth Al F7HEEE Fog A8 FolA
g2det FEHEE Wold Rodtd ] 7159
A3 Y Al tist Ageo] Stk A
7} SAth(Nakagawa et al, 1982, 1983; Nematipour
et al., 1987, 1988).

£ dolM gy AR HsE 2AKE F3
AokAl 7t AlEE H v Eelmols tRxT
o} v]528k FEEE Hol3 ojde] A9 FALE}
o A2l 7lF e FA ok Azt
M %(1986)2] BoNA Tilapia nilotica®l &
T 83 WEEL 231+ 1.3%, hemoglobin® 6.6
+13dl, FHWE 2101030 g/dl, glucose &
¥E 239+103.7 mg/dl, GOT, GPT+ ZHz} 89.3
+51.3 karmen, 38.2+17.3 karmen® FAF HUTH
RE A AR AFx= A F1986)2] A+t
FAREEL, glucose F=o oA ¥E 30-70 mg/dlZ
28] Wdrk Glucose= o2l AEg 2 X Hol
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HE O ¥57F $EFE $8 Ao AziEn.
AN e AxY Y FRE she 9Es
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o] FRE Ue BAATH THAE] &4o] o
H g o §EEo] Frkske gdolt) B A
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AE Tl 7F 7159 E4oh Fd e
Agl 71wl At gle Aes AEd

upeh B Aol AR 2K Aofale HiER]
ot} glucan®t ZE& zZ}F AW IVEH ol
ojf9] A WY wolyg FAIIE AR
H7HERA FEI 7IRIE U Aoz g7
M AAHe2r gAY Ao et 1 F
NME &3] 2714 3%E 2ol HYPole AF F
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*MB*—Q— FNE 5 4E WY 7%
¢ 583k 98 gy AztEch

Al W
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Effect of Dietary Herb Medical Stuff on the Non-specific
Immune Response of Nile Tilapia, Oreochromis niloticus

Mi-Hye Hwang, Soo-Il Park’ and Yi-Cheoung Kim*

Department of Aquatic Life Medicine, College of Fisheries Sciences, Pukyong National University
*Pathology Division, National Fisheries Research & Development Agency

In order to investigate the immune response induced by supplementation of herb medical stff in diet
on the nile tilapia, Oreochromis niloticus, experiments were performed with feeding of four different
experimental diets supplemented with 2% ginseng, Panax ginseng, 3% Kugija. Lycium chinense, 3%
Hasuo, Polygonum multiflorum, 2% Omija, Schizandra chinensis, respectively. for 84 days. The non-spe-
cific immune responses changed during the feeding period were investigated at 2, 4, 6, 8, 10, 12 weeks
in each group. Average body weight of the nile tilapia with supplemented diets was heavier than control
group. The fish fed on diet supplemented with 3% Kugija showed the better growth than the other tested
groups. Complement activity such as complete hemolytic activity (CHs,) and bactericidal activity against
Escherichia coli tended to be increased by the supplementation of herb medical stuff. The lysozyme
activity of serum and adherent phagocyte activity showed higher in the fish fec on diet supplemented
with 3% kugija than the other tested groups. In respect to the RPS against experimental Edwardsiella
tarda infection, all of the group fed on the herb medical stuff in diet appeared higher response compared
with control group. From these results, herb medical stuff (Panax ginseng, Lvcium chinense, Polygonum
multiflorum, Schizandra chinensis) might be used a additives of diet for the increasing of non-specific
immune response or resistance against bacterial fish diseases.

Key words: Non-specific immune response, Nile-tilapia, Complement, Lysozyme, Phagocyte, Herbal
medical stuff
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