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Biological Activities of Extracts from Crucian Carp

Chan-Hee KM, Jung-Kil SEO, Hye-Jin GO, Nam Gyu PARK, Joon-Ki CHUNG*,
Eun-Young HWANG** and Hong-Soo Ryu**'

Dept. of Biotechnology and Bioengineering, *Dept. of Aquatic Life Medicine,
**Dept. of Food and Life Science, Pukyong National University, Pusan 608-737 Korea

The pharmacological effects of hydrocooked extracts of crucian carp have been investigated. All of the hydrocooked extracts showed
the contractile effect on the isolated rat duodenum and decreased to a certain extent the normal blood pressure in anesthetized rat.
The hydrocooked extracts also exhibited a dose-dependent relaxation on the isolated rat aorta precontracted with 50 mM KCl. All
of these except for RM 60 fraction having cytotoxic effect against MCF-7 human breast cancer cell showed neither antibacterial
activity nor antitumor activity. In addition, we found that although body weight gain in the hydrocooked extracts treated group were
all reduced significantly compared to control group, there were no significant changes in the hematological parameters, except that
the levels of high-density lipoprotein was significantly increased. These results suggest that the hydrocooked extracts of crucian carp

may eontain a variety of bioactive materials.

Key words: crucian carp meat, contractile effect, blood pressure, antibacterial activity, antitumor activity,

hematological parameters.
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o]F REL 2Ry By HE 59 FAJ} Qe ReR ¢
HA A £44 xEH o8 fEUT AF F4xd
AE F9 ot 53], Bro]d 8] (Carassius carassius)
Y2 REH 5& Bite AFoz En|g o] TR HEZFH)
A% AFL2 d8A A2, v F5Yy AGd] £X3n
Ne] AFAEE Fol o] &Hol g, Bolg duAL 238 F5
7 ¥ $4¢ Ao HibHL YT, AWS 34% 2 v F
e HolA g o] BX3 Ao Hof §l7] gid 1
Yotolu} T 5 ¥EAEL v AFEAA FL Aoz
¢dA glon, S uoHdAd E4FT wy A4 HE
Y gl o]gso} gt

olgld HEX & g Ag#
x4% Lys, Glu, Arg, Ala, Leuo] 2 ), ¥
el 3Fe ZF, ¢, vladls, 24 $o2 %o 2437, ¥
Bl BET Bo] %ol A3 (2), ATPRY IFEEL
Ao A 71 Beol EAET R vt HolFd (3). EF, Ryus &

FoAE HES o Fo oFd EAFI Sl Ik A L o
st 24 B djd wREIFAT (Ryu et al, 1998). L],
Holg) &80 AA UM BY B2 947138 59 xS
et eAd i d7 € 8438 7|5 U d7e AR
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1. O{87I¢EsE =H
Fole A FAd% 24 MR FLHAT Bole W)
Az23E AAT F, 2L71545%7) (Sedong Co. Ltd) oA 5417
B 110TAA Loty AR F 52 AxFAA TF Fol9
Fgol did 10% AFse FAALA 4, 4, 5 e A
7heted U 2A%A 2AT F T2 AzIHAG

2. Rat &l0|X|Z (duodenum)9| =X ¥ JI+EH 29 &

g1 &3

A% 320g9 Spraque-DawleyAdl §4 ratd F5E& et
A7 ERE AANE F AFER (pylorus) 2HE & 10em
Zol9 AojA%E FEIAYY. HEF HoAAZE 47 15em
Yolz TS o] %o 719 2FA F AA2Z & AA
81 longitudinal muscle E&-Z A3tk o] EEE Kreb's £
(pH 740°] H7 10ml ¥gZo) FAS A, 37CAAN F 10g9
71249 (resting tension)& 3¢ ¥, 2080t A2 £4¢
Zgste] FEA AFAF Ao 90 F¢ HIZHE &4
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NAD 534 38 (isometric tension)$] W3HE Narco Physiog-
raph (MK IV)ol 929 isometric force transducer (Narco F-60)
& A1 8-8te 7123 Kreb's €9 (pH 742 NaCl 1187 mM,
KCl 47 mM, KH,PO, 12 mM, CaCl, 1.8 mM, NaHCO; 24.8
mM, MgSO, * 7TH,O 12 mM, glucose 11.7 mME FAHU2H,
95% 0,8 5% CO.d ER|7I2Z FE3| XA A ARSI
7t R FE2E0 9% 5L acetylcholine 107° Mo A €2
7 £&¥e) WP g (%)2 BANHHT

3. guzst anEd

AZF 250~300g2 &4 rat 25% 9 urethane2Z w}HA A
ey F8 Egt. AYE AR FoE HE cathe
terg 493 AT A4FL, FhAe & 5HE 4
3 catheters AU F B FuE $A3}7] A3 heparins
3-way cockell X gt Aol WEe REFYA AUE cathe
ter®} AZH transducerE strain gauge couplerst dZAIA phy-
siograph’d°ll 715 3tA o}

4. g3 ojgtan =¥

A2 250~300 g2} Sprague-Dawleyl $-4 rat®] 538 %
3t 2¥AN 2 F FA] ERE B A&A dEEITH
YA Alolg FHUYFAL HEdgc HEF dFHUEEe
kreb's §0] © £7] SolA FAEH F949 At A
23g z42YA AAF Aol Zo] 2 mm9 F¢ ring FHZ
g BRBEL T A9 LA 2 Ty doidg 2o
Kreb's #%0] 937 5nf §39 w82 (organ bath)o] FX 33
37CAA 15¢9 71EAHE Bapg &, o 2080tk 2 &
< n@ste] FAA AFAF Holl 9% T FFLHE FAA
Ak Kreb’s &9 (pH 74) NaCl 1187 mM, KCl 47 mM,
CaCl, 1.8 mM, MgSO. 1.2 mM, NaHCO; 24.8 mM, glucose 10.1
mMZ ZAE0eH, 95% 0% 5% CO EHHAE FEI
THAA LG, Hojgurs e HREE S KC 50 mME
Az 434N F KCl 50 mMol| 93t 5h&o] B =g
3ge 9 2 dAY NEE FUt FH WEE isometric
transducer2 H%3 4 physiograph’dell 71534}

5. H|gHUX] W EHMA oot =Y

A% 150 g Sprague-Dawley $4 ratg WA FFENHZ
BE BES ol ALIHT AL EE 2~UT, AUFEE
50~60%, 120X 9] Fob F71§ FAEA EF AlRe AT
32 gort AFFEL A} cageD 10HPH ol AYTET 10
ola|# si At 2o AP Eole Tt EsER UE ARE
B3 {7 A% FFeAen, dxFode (F)AFAA F9E
dutalz o] FEH A9 ANRC caseind E¥3te) 2897 35
gk agz 289 Fo W2 ¥ 4 4ELY 2E 4¥FE
2RH g9& Agdo A¥dA 087 AL AT F oA
2 3000 pme 2 YAEES ] FHLS Y EaAd &
He olg3td Fd¥, F9 A6 E, HDL, LDL, Triglyceride,
GOT, GPTS 4 4% AW AseF testE 2ASHA

6. FTEHEFY

FFBAY AHEE TFT gram-positive bacteria®E Bacillus
subtilis PM 125, Streptococcus SP NG 8206, Staphylococcus au-
reus ATCC 12598°] 3L, gram-negative bacteriaql Escherichia coli
11842 AH&-319th 20% glycerol& ¥ 33} trypticase soy broth
(TSB)E —70C2 FZ¥ TFEL trypticase soy agar plated]]
T2 3o 37C, 25ColA 4 wjkg & F, wrypticase soy
brothdl &2 ¥, OD s0mm=02 (107 cell/m)7HA W FE FHTH
4z wde FES AZE AN =e & F, 48T sam-
pleES T3 T paper diskE A ol &2l¥=h. paper
diskE WA ol 28e 2 F 18717 oS ¢ F B4 E clear
zones FEIY FTEAHY 7S FUdTh

7. 354N 2t £

MCF-7 cell 1X105 cell/md®} FE2 24-well plated) 33t
2442 ek Mg A 2F WiAE Zojuin, A WA E 10y
38 3 47 10918 22 559 4ES 100 A 47 wellol
A ste] 48417H5 < W FSTh 28 g %Ee] EolE Wl
Ag Aoz, MTTL3-(4,5-Dimethylthiozol-2-yl-2,5-diphenylate
tetrazolium bromide]& & At 4A)7 B NI F, 4
olle A XU A E fomazand DMSO%} ethanolo] 1:1 (v/v)
2 ERE 4902 =4 F 560 nmolA FREE SAH/T o
Z23d g FEHYLY HES (%) TIAAL £ & 4
o AH&-€ 2ol FlrEHEY RM 602 7HsEHEEEEH AW 2
9B AES AAF ¥ Sep-Pak C;s columnS AH83 60%
MeOHZ #58 AEE 9rg.

2 jl_l. = &

kd

1. 20| 7482829 rat A0|X|& (duodenum)oi| Lt ==
i

Ay ALEE Bol9 NERHEEL BT 10 mg FAA rat
Aol A Wt ZEe ££24S vetd sl (Fig. 1. 4

AXE A g 3ol ArRAES % 1% £5UE

fol

¢

tlo

YEE, LS A8 A 3R ArEaEEL 44 o
2038 JeiT (Table 1), )88 5L auo-

10%9 TS
pinedl ol3te] Ad FF& WA At (HFAAE FAAA &
%e).

Bzos AR F39SL acetylcholined o F271d
%2 A (muscarinic receptor) @A (agonist) ¥ AHA HElo]
TEo] B&Z (smooth muscle)oll EAs= 242ty #4499 2
FaozAM gojddtn deA ik 28y, & APdNe ¥
AFRANEES I3 £500] T2 F4A ALEAY atro-
pinedl ¢J3te] AF PEFF WA ke ROZ Bof Fol E
HE Sl F27Hd £44 £dA7 FAE AA ot 4
ZHolA, rat 4o)AZNE NK, #&A7t 4F Az Yot
= AJAZ uEo] B of (Patacchini et al, 1995) £3]8 NK, &
gAd g FPA (agonis) 2] AAA Helol=Fr7t SA4Y
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Crucian carp 10 mg/0.5 m! saline Cructan carp+ginger 10 mg/0.5 mi saline

lO.S g
2 min
U

1

Crucian carp+onion 10 mg/0 § ml saline Crucian carp+garlic 10 mg/0.5 mi saline

Fig. 1. Typical tracings illustrating the contractile response of
the rat duodenum to crucian carp extracts.

Table 1. Contractile effect of crucian carp extracts on the rat

duodenum
Sample Contraction { %)
Crucian carp (10 mg) 14
Crucian carp+ginger (10 mg) 11
Crucian carp+onion (10 mg) 10
Crucian carp+ garlic (10 mg) 9

Hsqol Ada A dd. $H, Fold FUANLE Hrld z
AT H5RES0) Bol gEL
AP $5H$L Bl AL PUAE AW obobE P4
ALEd Aol AE AFHA HEE BRolgn A AT

din

med olF FAA2ES AHE AsEdE A9 FBE £
F0% A 4HEAE JelE A0 Mol £%EFY H
R, wA % YUREY GFUGCR 1S 2T HAE

o158 A7 EHHolg ALY,

2. 30 J-5Ea 20 tHE rate] getzst 1)

o2 F79 2o HrEANEES 44 20mg FANAE |
ratd] B4E¢ ttd A&HA FhAeE v (Fig.
2). o 959 7t5EAES F3Egol 3 35 mmHgd ¥
F3ert AHAL, Folol A%, 9 BE vhso] stvd 3
$< % 11~20 mmHg HE9 o] AgHFon, A
AEE FoA7tFEAE>TA+AE> B+ %}, Fol+nte &
o]tk (Table 2). ol¢t #& ZIHe Bo 7IFEAE &o& 8
FAEE] FRHEA UFE G detA Fo & TS
LYFBAS AT H T2 medical dietZA E4E 5 o
4 Agdd.

=
]

]

3. 20 Zie2E0| St rate] Halolgt 21
5ol 99 ¢ gojol 747 3% F o FAALE HUstq ZAT
TR EEL KC1 50 mME 1l £2A171 &3 rat aortadl
3y Fx gEHoZ ojite S YelIANG (Fig. 3). o ¥
Ao F4E 37% ol¢F L& vYEigon FAALE AU 7}
FEIAZEL EF & 50%9 ¥PFo)aFLL JehhoeH

o] B&2ZT9 YA 509

(Table 3). ©159 &FH+= F271 £44 F9A 2 atropinedl
o8 9FE &A ggouy WA Es} g8 " ol ghikgo] Y
A gttt (AEEHE BAA G3).

HAREIY ojgtge FANANEN EAde F4A
APAS 2¥Y F HAMZZRE Fel¥ T 4AA (en-
dothelial derived relaxing factor, EDRF)<] NO7} guanylate cyc-
laseE E43Fo2H doddn aA AT (Furchgott and
Zawadzki, 1980; Vanhoutte et al, 1986). ©]2] & 7]& o2 HHo]
484 JYetlle £FAEME C %do] Phe-X-Gly-Leu-Met-

" =

Crucian carp 20 mg/0 5 ml saline Crucian carp+ginger 20 mg/0.5 mi saline

|50 mmHg
1 min
1 1

Crucian carp+onion 20 mg/0.5 ml saline Crucian carp+garlic 20 mg/0.5 mi saline

Fig. 2. Effects of crucian carp extracts on the arterial blood
pressure of the rat.

Table 2. The effect of crucian carp extracts on the mean
blood pressure (mmHg) in the rat

After  Vasodilation

mmHg Control

Sample (a)  injection ® (a—b)
Control (saline) 102 102 0
Crucian carp (20 mg) 100 65 35
Crucian carp+ginger (20 mg) 97 7 20
Crucian carp+onion (20 mg) 9% 83 11
Crucian carp+ garlic (20 mg) 98 86 12

Crucian carp+ginger 10 mg/0.5 m! saline

!

Crucian carp 10 mg/0.5 m! saline
4

1
50 mM KCi 50 mM KCl

Crucian carptonion 10 mg/0.5 m! saline  Crucian carp+garlic 10 mg/0.5 mi saline

}

1 :
50 mM KC 50 mM KCi 2 min

Fig. 3. Relaxation of the rat isolated aorta, contracted 50 mM
KCl in response to crucian carp extracts.



510 288 - 432 - 287 -

amide®] ¥% HHZ 7174 tachykinin HEFS|=F<Q substance P
(SP), neurokinin A (NKA), neurokinin B (NKB) % neuropeptide
y5o] ¢#A Ao} (Kagstrom et al, 1996). o]E3 ALAE njFo]
£ g 3o IFEHE ST TR EZEE NOY Fgdl
#o3te QA7 ERFHT AR E.

3l ein 2 7HFEHES ALRE 3he] 28Y
M ¥ 49589 Xﬂ-erJJr AG4E 2AFAY (Table 4).
F 9¥AQ ANRC caseind AFEZ WZTNME FT 124¢
Az AFF7HE ey Bo 7teEsES AlRR 48
TAMEe AFo] HFE 4g AL FUHEIAT 283 oE9

Table 3. Relaxative effect of the crucian carp extract on the rat
isolated aorta, precontracted KCI(50 mM)

Sample Relaxation (%)
Control (saline) 0
Crucian carp (10 mg) 37
Crucian carp+ginger (10 mg) 49
Crucian carp+onion (10 mg) 45
Crucian carp garlic (10 mg) 53

Table 4. Effects of the crucian carp extract on the hematological
parameters of rat used in PER assay

CA® CH CP CcG
g;indy weight 1243 407 348 348
PER® 250 030 1) 026
TP (gmy/dD) 58201 52101 49+01 54101
GLU(mgd) 115918 1052+171 1246278 981178
P (mg/d)) 74104 67108 4611 72108
ALB (gm/dD 4101 3740 36402 38401
Mg (mg/d) 30402 31£02 2601 32402
TBIL (mg/dD 01+0 01+0 0110 02+0
HDL(mg/d) — 45010 576145  S52t44  578%36
TGL {mg/dD) U165  We+40  W2+33 22+18
SGOT(U/L) 1330198 136168 1116+H9 1257+ 174
TCHO (mg/d)  959+28  1198+112 1164165 1232180
SGPT (ULL) 403+20  00+34  268+44 28437
ALP(UL) 3301104 28421184  271£532  222+194
URA (mg/dD) 34+07 5811 361 45108
1GTP (UL 21%05 46+ 1 42121 38+14
BUN {mg/d) 139+1 15+13 156+ 16 162+ 14
IDH(UL)  14117+1754 19612+3118 12794+2717 13295+ 2307
CRE (mg/dD 05+0 05+0 05401 05100
Ca (mg/dD) 109£03 106+ 02 99402 108+ 03

*CA,; casein 10%, CH; crucian carp extract (100C, 6 hr), CP;
cn;cxan carp (110€, 5 hr), CG; crucian carp+ginger (100C, 6
hr

*PER,; protein efficiency ratio, TP; total protein, GLU; glucose,
P; phosphate, ALB; albumin, Mg; Magnesium, TBIL; total bili-
rubin, HDL; high-density lipoprotein, TGL; triglyceride, SGOT;
aspartate aminotransferase, TCHO; total cholesterol, SGPT; ala-
nine amino transferase, ALP; alkaline phosphatase, URA; Uric
acid, yGTP; y glutamyl transpeptidase BUN; blood urea nitro-
gen, LDH; lactate dehydrogenase, CRE; creatine, Ca; calcium

gt AE] - e /7T

PERE 02622 4A AFol FAHKAL ¢4, 4d5EY &
Aol A AFAE AHEH AYe A4d ZE MR
S 243 d9FdMNE 25 HDLo 2T H3te 93
A F7HEAY HDLE AFo] 248 3§ F74HY, AFo| F
M A% #addn 2aHo 9t (Scanu et al, 1982), 18
o2 B AN HREHES FA3 BE AYZAA #2H
HDLY %9 37t AZT42 A% 2942 A58t 2 9 o
g 43 goiMe 71 9 (P)o] txFol v Zide
BPY Fo79 A$E AYdie BF AHo2 FA¢ W
7} #2HA FUth 53] stress?S 2 Ao AHS glu

cose, LDH, SGOT, SGPTY #e¢] WFe¢] Q& ALz Hol 49
of AHEE Bolg A EL FAFY 4F AAZAY *331’—‘1
NlEde ol Fd 4% X YT ALE AZEY, o3 A
ES TH8] £ 9 Ao A2 Holel sl4Es %—S—E
AYF 7l5dde HUE JFE nAA GouM dAAg vjuy

EFRE Jedde A =3

|

_4

NIO il Flﬂ’. mlo

A
g F

%2

5. 80 7k OHEOH olst gy

o A EAEEA A% FTEAHE A A 4FFY
AT ez Z:—Xéa}%lﬂr (Table 5). ¥l W& F2E2 10
mg@ 15 mge AHE-3te 3F8AE SAHFAS W gram-positive
bacteria$]l Streptococcus NG 82069+ B. substilis PM 1259 o] 3]
AT 02~04 cm9] clear zone®] A H %79 &4 & UEN
o}, &3t gram-negative bacteriaql E. coli 1184l tlaj A& 2zt 4
Ao k. 2y Fol 99 2 FNALT HAE Tt
B9 A$ ALTFE WA FTEEE VehA it (’é—l
BAHE FAFA GAR). ol NeEsfESe] dTEAE
Jeh A e o)fre 9438 AAEHA g A ¢ 9 EESo
g8 A 2002 FLaAPoda Y450

6. S0 7Rl E2 ELY 5_1—}
ZFA peptides F4 (10), 34 (
At FHA AT R 2ZNH -’;‘—
AT g d7= AFT AF ot ‘4\’4‘ 1 L3 ‘\”‘i‘_l‘ dMe oF
9 7}-1-::31154 gE4Ad 588 doldy] 938 MCF-7 hu-
man breast cancer cell line& ©] 83t Foj9 7t2aE] Al
EEY 5FE ZARYY. 3o @5 ¥ FUAMLE HUlEY

Table 5. Antimicrobial activities of crucian carp extracts. Cla-
ssical inhibition zone (cm) assay on thin agar against
bacteria

Extract sV cC

mg
Strain 10 15 10 15
Streptococcus NG 8206 04 04 - -
S. aureus 12598 - - - -
B. subtilis PM 125 02 02 - -
E. coli 1184 0.2 0.2 — —

*CVI; The extract of visceral tissue in crucian carp, CC; The ext-
ract of crucian carp. — ; Not detected.
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ZAE o9 JFERYEEL AXEHATRE YRR guA
g 282 AT Tl ogE 2 o|F9 RM 60 AEELS 10 g
/mé FEAAN tj2Fo vte Zujd MESY ARE Jegg
(Table 6). 5019 7h28EE B9 RM 605 e A
EEANEAY Hole ZAT A5 B4 7Idse A 2o £
Hol9] 7lE5EE 0] MCF-7 human breast cancer cello] o3}
o 2% EHE JeEA gE ojft A3 AAHA Fe
At 9 Gl A g gEok AL AAIFHUL AL Ho A,

Table 6. Cytotoxic effects of crucian carp extracts on viability
of MCF-7 human breast cancer cell

Conc. (mg/m) Control 0l 1 10
Crucian carp 10001 10% 1082£30% 1433+44% 1369113%
cCanIIJ)cj_an ic 1000 10% 1045£21% 1323+38% 1562+64%
Gl on 1000£10% 1101£17% 199+ 130% 1510£77%
Cruciy e 1000£10% 1040£31% 180+ 18% 1276+ 42%

{ruciag, ¢ 1000+ 10% 1014£24% 1113£130% 979+89%
Crucian cam body 1000+ 10% 1123£41% 1072£17% 816+ 66%

Zare| o

o

2 e AYSURAN AR 19989E HFFAER AT
ARALAAY A% ARA) o) FHY AFAo|
A7HE ALAFY YRS HPrARe) QAT AT B
U,
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