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Effect of Red ginseng extract on immune function of Isralei carp,
Cyprinus carpio.

Min-Soon Choi’, Sung-Woo Park and Kwan-Ha Park
Department of Aqualife Medicine, Kunsan National Universit, Kunsan, 573-701, Korea

Israelli carps were intraperitoneally injected with an aqueous extract of red ginseng (RG) at five different
concentrations (0, 1, 10, 25 and 50 mg/kg of body weight). The fish were sacrificed after 3 days and mea-
sured the neutrophil activity and plasma components. The activity of lysozyme, Ht, TIC and NBT reduction
were significantly enhanced in the concentrations of more than 10 mg/kg. Further attempts were made to
measure the effects of RG on leucocyte function at five different concentrations (1-100 ug/m{), in vitro. The
proliferation of lymphocytes co-incubated with phytohaemagglutin (PHA) and concanavalin A (Con A)
was significantly increased at 10 ug/m{ concentration, but suppressed at the highest concentration (100 ug/
m¢). RG alone or with lipopolysaccharide (LPS) had no effect on proliferation at any concentrations tested.
Migration and reactive oxygen intermediates (ROI) production of leucocytes were enhanced in all concen-
tration higher than 10 wg/m{. These results suggest that the RG activates the leucocyte function and may be
able to be used as a stimulant of fish innate defences.

Key words; Red ginseng, Lymphocyte proliferation, Leucocyte function

F 2ol FHe]H R ALl SloA ofF
E e E 2§ B FgAEY FEES Fo
st AHS dsiEe fFEEEe 23ed
Zhdo] ghbs] s Utk (Jung ef al., 2002;

Choi et al., 2002). | & A AIA 2] A2 gAY
A TR WAFETE oA W% At %

oA ofAl xHRFe FAEEe Hast AZ
T A R ofu g} o] 2] H]Eo]AQl WAyt
59 A3E Tkl AREAE AR
24 AR 9 A SHA 284S ST
Al 4 Qo= Ao|th (Alderman, 1988; Lunden

et al., 2000; 2002; Jang et al.,1995; Swicki et al.,
1994; Kim et al., 1998).
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ol Q7MY UH-} (Araliaceae)?] Q14
(Panax)°ll &shH, 7kl whabs G4t (1}
D, WA (D) R T (FE ADCE T
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dlol g3t g3&5 HQlt} (Kim and Lee, 1989;
Kwak et al., 2000; Junda et al., 1995; Song et al.,
1998).

a8y 914ke] aaE FE IFRE e
2 A7t ol on, ofFol tsire A

o A7} o) RolXA] e Agelrh olo] £
AYANE FAFEES ofRe] MASYAR
[e)

Ae] olg7sAS AR S1% deomA

invitro & in vivo’oll A o]zl oo WY
HhS-o v X]= Gkl sl #4 stk
HE U

0|~z Qof: 21 Yol FOoZRE AT oF
100 g H&=2] oJAIE U8kl 1=2] FRP A}
2o £A Akt ol 4%—3— 250
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3 ~EHAE K] L E ALS ?‘5}93\1:]—.

oM 7 A M[Z=: Al Zu 8- vl X] E plate
= GibcoAl, HiA] B AJeFE2 SigmaAl 18|51

H]2W A= ELISA reader (Titerstack Multiskan
MCC/340 (Finland) ¥ spectrophotometer (Shi-
matsu, Japan)E ©]-8-3}31th

EMAE AT SHEEE AT AIE R EH
T Y3t S ™, Hanks balanced salt solution
(HBSS, Ca* ¥ Mg* free)oll £3|3lo] AR5}
ok AT TAEE (0,1, 10,25 2 50 ma/ke)
of me} S7EeE o] B FAKSITH
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ME: AAE MS-222% mFHAIZ] SO 3|2
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buffer (pH 5.5)°1 0.2 mg/ml T== HE3ATh
Fetel 900 wl 2k 27 100 s EFste] 5E3F
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7o BAMS EHEHEZ T T4 MIT
o7 =A%t (Niks and Otto, 1990). =

Y LE RPMI 164090 2 x 10° cells/ml= Al F--7
3lo] phytohaemagglutin (PHA, 10 wg/m), con-
canavalin A (Con A, 10 ug/mf) R lipopolysacharide
(LPS, 50 wg/m@) o+ 2t F= Z4FAS 96 plate
o 7} welld EFo] 02 neH HEE 2R3}
25°C, 5% CO: incubator®]] 2] 72A]7F vl 513
o, Wk3FA] 6A1ZF Aol MTT (mg/ml, Sigma)
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Fo] 51027 WA F 550 moll A FFEE S
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CHAIMIZ2| Superoxide anion (0,) S4:
O: = Secombes (1990)] e F=3l3iTh =,
Aol AT (5x 10° cells/ml) 2 7} &
H SatlS 96 plate] welld 100 W2 -3
T 7} welldll PMA (10° M)E &+1-3F cytochrome
C (3 mg/ml, Sigma)Z 100 ul FH7}ske] 25ColA]
2 h HHSA17]13L 25 w0©] N-dimethylamide (1mM,
Sigma)= H7bete] whgg FAANZ F A4
(150 g, 103t 4 A& 550 nmol| Al S35
ATk ol blanki= 100 u®] Superoxide dismu-
tase (3 mg/mf, Sigma)E A7}tk A, WU
0:9] 242 NBTHLO 2 =433

B84 T19| hydrogen peroxide (H.0:) £&: H.0.+=
Phenol red reduction method2 =743t}
(Babior e al., 1973). & HxY frefo] Wy
(5% 10° cells/mf) 2 1’\“’—'1 < 96 well plate®] 7+
welld 100 ¢ 53+ &, 22t 60 ul®] phenol
red (1 mg/md, Slgma), 20 ul®] horseradish peroxi-
dase (500 wg/ml, Sigma) ¥ phorbol myristate
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acetate (PMA, 10°M) H7tsto] 25Coll A} 2 h vl
&3 25 e NaOH 3M)S AH7kste] W3S
AAANZ F 620 nmolA SAEATE BFE A4
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HETR FFS SH: Microcapillary tube 2.2
=439t (Bellina and Salerno, 1987). & 4=
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Al B g UE skl 94 (500 g, 10+)3k
th I & Mo AAWE ddste] M g
2= cultured dish (@, 40 mm)°ll F-23 o2 1%
FCS-RPMI 1640 B 7} w59 F4daS H7lel
o] 24417k Bl ¥ (25°C, 5% CO)3FATE 1 3 uj

o =N A AT T trypan blueE FA 3k
e Skt

SHSH Fed AN =79 AT Atol9]
EA8H4 §-2]42 unpaired Student's r-testZ. 7
Aeted gzl st PvalueZ YERJIOH,
p<0.05 & o] Fe]Ao] = Ao R ATk

= %94t ZF%X] , Tecell mltogen (PH E% Con
Ao SAHHA 1R 10 ug/mle] 73-5-elle 24
ol FAA e e iaizlﬂ =53] 10 el
mf®] SAEEoAl ZH2t 15250 E 7Y S
A5l = vEbEt (Fig. 1). olelst 2=
< ofFfdl AAME EHFE PRPIAIE L2
of tigk &A7F Ex%th= 4 (Grondel and
Harnsen, 1984) 2 Algtoll SlofA], 4k9] total
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Fig. 1. Effects of red ginseng extract on the proliferation of head kidney lymphocytes. The cells (2 X 10° cells/m¢) were cul-
tured in 5% FCS-RPMI medium containing at various concentrations (1-100 wg/m{) of red ginseng extract and mitogen
(Con A and PHA: 10 ug/mf, and LPS: 25 ug/m¢) for 72 h. Proliferation was measured by the colorimetric method with
MTT. Results are normalized to the values compared to control and expressed as mean & S.E of control. * : p<0.05, with
student's #-test.
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Fig. 2. Effects of red ginseng extract on respiratory burst activity. Head kidney macrophages were incubated with varying
dose of RG containing PMA for 2 h. Endogeneous and exogeneous superoxide anion production were measured by colori-
metric method with NBT and ferrycytochrome C. Results were expressed as O.D. 630 nm and nM per macrophages (5 X
10° cells), respectively and as means =+ SE., * : P<0.05, with student's 7-test.
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Fig. 3. Effect of red ginseng extract on the blood leukocyte function. The hydrogen peroxide was measured spectrophoto-
metrically at O.D 630 nm with phenol red reduction and expressed as nmol H-O: per cells (5 X 10° cells). Random migration
was tested using microcapillary method. The distance were measured 10X microscope after incubation for 24 h at 25°C.
Results were expressed as means + S.E % of control. * : P<0.05, with student's #-test.

gl = 50 wg/md FEto A

stk o]y g AAES T4 FEEO] 29
A AA 2] 'As Bl Kl eats B
s 2 cytokine 2]

BE S hAAES] R
By

2)
Aegds STHNAY= (Bae, 1977)%} &

7ol =7 et
L= O]

=1

[e)
= o
A

g Tr_-_O}Oi 1 A AHg-ol
Al #3l= superoxide (0,)2] A4k
Fujol] A&HoT 7Ho]

THER AZHAY HAAE EEHOE A
A5 i, HAAIEL] lectin-like T8
9 AFE EdA FA)7) €@ g gaME
o] & F=7t T2l ST (Stahl, 1992
Secombes, 1996). WEtA], & A oA THFZ=
E A2 Al t2]A| 3 9] superoxide (0:)<] A4S

27

A7 AYZE n|Fo] T ZTAFZE )
2] Al A Z 2] superoxide (OH)MA FEE

8 wiole] FarelAle] &Y A0 A}

FHTh
EMFES0| CIEE Tl EM0 0jxlE Y&



282 HR -}
THFEEC] g I 2Tl A
L Qg 4] st 2F WYY
hydrogen peroxide (H:0,)¢] 4% 2 55
2h S99 vl Fig 35 2tk 5 FAFEE
AEE (1 ve/ml)73-7 E‘r?‘*ﬂl g2 H.0:9
A 2 #FE Bt 8 Que MAA ¢
%o 10 we/ml o1Fe] FEAME Folde
Hom, 53] 50 ug/me| %1 oA &0l =

Al Yelstth o]8 st AAES EfFOIA 4
A Al g3 MF o] F3d B H.0,9] A4
< S7MAYE A3 Hueral. 1995)9F LA 5
ofXtt g, TS E = W’%LEE} -

Foe Bolm, ot £EAE AFohe T3
AR wEA) A5 FEL Bl W)

g 0 TS FAS BH T BHNS

3t
30+
= 26 |
20
15 |
10|
5
0
50

Concertrationug/ml}

Haematocrit(%)

15 | 4 =
a0 f
a5 |
30 |
25 |
20 |
15
10 |
o 1 0 25 50

weentration(ug/mi}

(Unit/ml}

nic

550nm)

NBT-reduction{O.D

1T} (Czop and Kay, 1991). w2}bA,
o ©5 2 Al AlA A o
a AEIzpe] ol 8
H| 5ol 2l A A=

=2| HA|LH F0A| Mo ojX|= A
FTEHE (1,10,25 ¥ 50 mg/kg) =
_7[:}\]_31,04 301 _‘?‘_ t‘sﬂoﬂ/\-V\Psq
s v 1 A= Fig. 49 ok
H)3] A2+ (10-50 ug/mg)ol A Ht
NBT reduction ¥%+ ofuz}, & 9
TIC 5= 94 A 718 234
ShF AP EaAze] 84 (e H

H:0,) ¥ A4 (albumin 2 p-globulin) 1A}

=1

1ysozyme
[e)

0.5
0.45
0.4
0.3 |
0.25

* ,
%
4
0.35
5
5 |
L B
0 — — —— —
0 1 10 25 50

0.2
0.15
0.05

Concentration{ug/ml)

Concentrati

59*9?

Lysozyme (Unit/ml)

8

onlug/m)

Fig. 4. Evaluation of clinical parameters from Israelli carp treated with red ginseng at various concentrations (1-50 ug/kg) in
vivo. Ht was tested by microcapillary method. NBT reduction, TIC and lysozyme were measured using the colorimetric
assay and expressed as O.D at 450 nm and at 550 nm, respectively. One unit was defined the decrease in absorbance of
0.001/min. Results were expressed as means + S.E % of control. * : P<0.05, with student's #-test
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