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Screening and purification of bioactive

peptide from catifsh, Silurus osotus

Ho Sung Moon

Department of Biotechnology and Bioengineering
Graduate School
Pukyong National University

Abstract

A search for contractile activity in the intestine of catfish, Silurus osotus
was conducted. The acetic acid extracts of the catfish intestine was forced
through Sep-Pak CI18 cartridge. The retained materials were eluted with
distilled water (DW), 10% methanol (RMI10), 60% methanol (RM60) and
100% methanol (RM100). To measure the contractile activity of the extracts,
the duodenum of rat and the intestine of fishes were used. In all species
tested, RM60 and DW had stronger contractile activities than RMI10 and
RM100. Comparing the result of the contractile activity of RM60 on smooth
muscle of all species used, the rank order of effectiveness was goldfish >
carp > tilapia > rat.

Therefore, these results suggest that catfish extracts react more strongly in

goldfish intestine than other intestines and are potential source for the
discovery of novel neuropeptides. Because RM60 have shown relatively

potent contractile activity in all species tested, further work on purification
of the contractile peptide from RM60 is now in progress using Cl8 and

ion—exchange high performance liquid chromatography.

Key words : contractile activity, HPLC
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(Physalaemus fuscomaculacus) 9] ¥ 52 2E A€
Physalaemin®#t #FAFgH A2 F5 A4y (6), Scyliorhinin I13=
rhacophorid frog (Hylambates macularus)®] Y- =282E A A€

[GluZ, Probl-kassinind® FAFe Az x5 7HEG (6). ol F



cod & troutd] brainl. =8 H E§FF=2HE Fadl9 Substance P
¢} Neurokinin A%} 5ol ¥ 444 slelolzt FAH A
v} (9,15). re]il FMRFamide, FLRLamide, GDPFLRFamide}
SDPFLRFamideZ 33 RFamided %9 #rio)r-So] o)tz
AR dug2RE B AR (10-12) o] PYEre)=
=0 AAAEe FA44S ATy Hug o] Aut drh(13,14).
g AITAFY dE Fol9 brainlEZRE @
RFamideE 7}A+= C-RFamide® g sgow o] o F, H
ote], WFd, rat®] W <Ko d& AT F42 g n B
15 QA (16).

weka 2B ool Ms dote
HAEAH ROFAEO o ok A A}
olel 74x PAzol WP BH FY¥E =

A} 2§ neuropeptideZ A A st A &)

B
Y
o
2



Table 1. The classification of neruopeptides

Hypothalamic releasing peptide_s
Thyrotropin releasing hormone
(zonadotropin releasing hormone
Somatostatin

Corticotrpin releasing hormone
Growth hormone

Neurohypophyseal peptides
Vasopresin
Oxytocin

Adenohypophyseal peptides
Adrenocorticotropic hormone
a-Melanocyte stimulating hormone
Prolactine

Luteinizing hormone

Growth hormone

Thyrotropin

Opioid peptides
f-Endotropin
Enkephalin
Dynorphin
Neo—-endropin

Gastrointestinal peptides
Vasoactive intestinal peptides
Cholecytokinin

(Gastrin

Substance P

Neurckinin A
Neuropeptides K

Insulin

Glucagon

Secretin

Motilin

Pancreatic polypeptides
Galanin

Growth factors

Nerve growth factor
Epidermal growth factor
Fibroblast growth factor
Endothelial growth factor

Others

Angiotensin
Bombesin

Bredykinin

Calcitonin

Camosine

Delta sleep—inducing peptide
Neutopeptide Y
Neurotensin

Thymosin

Atrial natriuretic factor




Table 2. Categories of bioactive peptide derived from fish

Sequence
Somatostatia S
(zoldfish SVESSNHLPARERKAGCKNFYWKGFTSC
Catfish DNTVTSKPLNCMIVYFWKSRTAC
Vasoactive intestinal peptide
Goldfish HSDAVEFTDNYSRIRKOMAVKKYINSLLA-NH-
Dogfish HSDAVFTDNYSRYRKQMAAKKYLNSNLA-NH;
REF-amide
Crucian carp SPEIDPFWTVGRCTVRPIGRF-NH,
Neuropeptide Y
Tuna PPKPENPGEDAPPEELAKYYTALRHYINLITRQRY-NH:
Substance P
Cod KPRPQQFFGLM
Trout KPRPHQFFGLM
Neurokinin A
Cod HKINSFVGLM

Trout HKINSFVGLM
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1. Preparation
1. W7] intestineZ %] crude sample ¢ #%
60ntel 2] W] intestineg AAAAZ Hrlsy A Hes

B 123 Hrlsle oF 80CH R A 1087 2o} W7 g

0% acetic acid solution ©] Y X%& acetic acidZ #H718ld =3

S s & AN EY (8000 x g, 4T, 60min)= e g},
dAEE & AFEHAL FolA rotary evaporators o] £3to]
590 (AW 2AFE2E) pellet2 w2 Yol 5% acetic

acid solution& T©A] H7lEe]  homogenizer (Polytron
kinematicia. AG)E homogenization g % A&l (8000 x g,
4C, 60min)E BT F YIS Ay woly =gt (FHA 2

A FEE). A pelletS 2E& wWhion A WA 23R

= YU

=5

5 {5 dAEE 8000 = g, 4T, 60min)
g5 100m 7 A T3] sample | ethanol = 1 @ 3¢ 8§
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% ethanol& #H7tele] s 20T W5 are]l B
B e sampled UA] 48212000 x g, 20C, 45min)E &}
i 25mi7tA] 5% 3 ethanol (125mé), NaCl (250mg)-S A7} g
$ -20C A overnight Al Z v}

Bad sampled UHA] A5 E (18000 x g, 4T, 60min)E 3§
st 15mb7hAl FE% & sample © DW(01%TFA) - 1 @ 19
Hl & Hr7bslar iAo r B4& §Estr] 98 Seppak
Cl8 cartndgeel FdtAtt 4 Sep-pak CI8 cartridgeE
100% methanol® 43} Al7l & H 0= F¥3] AAgg. =
23 HPs d o AB8E F989 0% methanol (DW),
10% methanol (RM10), 60% methanol (RM60) 2 100%
methanol (RM1I0)E HAE8 &£&A1A F41% 3}

i
o

12 5 MA 244553

M 24 F2E 800mS YAEY (8000 x g, 4T, 60min)
ASHE 100me7+A] F=AlA sample © ethanol = 1 @ 29 H) &
ethanolS #7718 F Al YA EE (20000 x g, 4T, 60min)
stal 0m7 A FESIGY. 5% sample®  sample
DW(O.1%TFA) - 1 : 19 W]&& DW.2 A7sz 3 ns =
E& 2 @] Sep-pak CI8 cartridgee] T3t}

w ko Hn

1.3 A ®iA =24 #5285

Al i 23 FE2E 800mS PAHE Y (8000 x g, 4T, 60min)
= skE 100me7bA B <A1 7 sample : ethanol = 1 @ 29] H]&
2 ethanol& A7Fe H hAl AR (12,000 x g, 4T, 60min)



5 3t vm7tA =5 %9 sampled ethanol 175mé,
NaCl 750mgs #7lgk 3 -20Col A overnight Z1t}. overnight
Al sampled thA] AEE (20,000 x g, 4T, 60min)E 3t
AENE B 7tA] FE=AZ S sample | DW.(0.1%TFA) — 1 :
19 v]&2 DW.E #H7le A dAA F2E7 o] Seppak
C18 cartridgeol F%]3l3dch.

2. g Ed AA

Sep-pak Cl18 cartridge elution THAI|A] 2o]A ©7] intestine
FEE2 94 HPLCE AAE 9. ¥/ intestine® RM 60
2 pBondapak C18 column (3.9x300mm, Waters)& o] £3to] A
AL SA. olgAomi= ASvl: 01%TFAS X3sh=
HxO(pH 22)5 BEvW2+= 0.1%TFAS 238t CH:CN(pH2.2)
& ol&sgdom 0-60%BEW)7tA 4 Imd/mine FAOE
F3% 220nmell A 12083 2 & Ao

A% HPLCEAS YeEld £33  cation-exchange HPLC
(TSKgel SP-5PW, Tosho)} columnell &3] Relstg). AS
vi=+= 10mM phosphate €#Zd(pH 72)3} B&WE 10mM
phosphate £FZ M (pH7.2)& 23 1.0M NaCl 2982 ApRg3}
of 0 — 1.0M2 B&v] liner gradient® ZolAd #£& 05m
/min, S35 220nmoll A 10087+ ¥ 3o}



3. Bioassay
3.1 Rat (Sprague-Dawley) duodenume®] 3 =84

230 - 250 g 9 rat (male, Sprague-Dawley)S decapitation3F
S BRE AUEt YR oldy  fRREERE odAds
duodenum-s °F 5 cm Holz At A& 4lolxAe] AA
4% A7% F WAZ 5 - [0 mmA LY dojw FBL B
X2 O}ﬂi% 2o 37CE 4ASA FAAIZ organ bath?] A A
ol ZHANHT GE FF & isomeric transducere] 23}
Art. A" Fdol 2 g9 tensiond F H, 158 HoE:
buffers ZolFWA Ha A A baselinex g H &FAx ¢
22 5x10 °M2| cabachol& 01%?'5}01 A4 &A 71 3 buffer®
ds] MHste] FE3 GAsME F FHEE F2IAPS A
stttk Agdel ALS3 Bufferd =4S v&d 2o (mM),
NaCl 1187, KCl 47, CaCl: 18, KH:POs 12, MgSOs 12
NaHCOs 24.8, glucose 10.1. Buffers= 95%<} 0.9} 5%2 CO,=
304 LA 7§ A EH o) AREE o)

3.2 & (Cyprinus carpio)? intestinecll qd F==g4

il

400 - 800 g oo FFAAE Huee HEZ A3 § 2
ZolXd 1 ecmEold H90] intestined 4-5 em A9 =72
AEAL 238 FHe 24" A 2 adipose tissues S A A S
I HAR ek 15 em A2 FES NS F organ batho] 1A
AFT AHEE Buffer®] 42 &4 2o (mM) NaCl 10038,
KCl 25, CaCl 25, KH.POs4 1.1, MgSOs 1.2, NaHCO; 25,
glucose 11.1. o] Bufferi= 95%2] 029} 5% CO.x 3087 %



SAIZL g A3l ARR-E g

3.3 ety o} (Sarotherodon niloticus)?) intestineo] that s=3kA

400 - 800 g EetHote] FFAA S Ayl

F AEM 1 cmEo7 H49 intestineE 4 - 5 cm A%
Az712 AE3tdoh. 48 32 2483 ¢ adipose tissue® &
AAstD WA °F 15 ecm A7 8 FES E& T organ bath
of aAHAAHT ALEg Buffere] AL vg3 2 (mM)
NaCl 1008, KC! 25 CaCl 25 KH:POs 1.1, MgSOs 1.2,
NaHCO; 25, glucose 11.1. ©] Buffer: 95%2] ¢} 5%2 CO
2 308 AT AP AR

34. F%° (Carassius auratus)® intestine®] 3k =84

A 15 - 20 cm A7) FHole] FEAAL Ahsle BHEE=
ANE 5 Aol 1 Cm‘;l_i‘ﬂ A F-9)9l intestine® 4 - 5 cm A

Zo Az AEsidt A3 A2 A8T 2 adipose tissue
T AASt WHE 9 15 cm AVR FES 5L F organ
bathel ILAZAIRTE AH8¢ Buffere] =42 939 2o (mM)
NaCl 1008, KCI 25, CaCl: 25, KH:PO; 1.1, MgSOs4 1.2,
NaHCO; 25, glucose 11.1. 0] Buffer+ 96%9] 0.9} 5%9] CO.2
30F-2F ¥ 3 AIZ1S A Fel A}-gslc)
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1. 97| inlestine &5 9 Az A

gt w7l 60l 9] intestines 5% FANE Ao T HH3}a
ethanol®} NaCls<& #Hrlsto] doly Auze 7o Rase

A A8tk Sep-pak Cl8 cartridge=%¥ DW, RMI10, RM60,
RMI100 fractiong QT ojF o]f3sle] HB FZIAAS =
s Bkt zrzke]l FHE9 HEE 5L Yopr )
A&l rat (Sprague-Dawley)®] duodenum, 39 (Cyprinus
carpio)®] intestine, @3 ol  (Sarotherodon niloticus)®)
intestine, 5% 9 (Carassius auratus)® intestineS A}&3}4},
(Fig.1-4)

ARtz o s RM 109 A4 A2Ed, 718 Z(cathecol) 8 & 712
=4, dipeptide, tripeptide®} 22 E32A3 indole ring F&
imidazole ringg& X g5l B¢ 5o o, RM 60
Aetel=d Bdol 3iH U3, RM 1002 AZ7F &
polvpeptide®t AA Elojr- d /“E!]YJO] A 2ol &85

ol glthar dwbR oz A g

1.1 Rat (Sprague-Dawley)® duodenume] 3t = A

o

Rate| duodenum‘?ﬂ e JEd SRS 249 4948
Table 3 o YeERAT 4d At RMe0elA = A WA, F &
A

g =

}4’

A, Al AR 24 % SE Kol ZAde] yEbuith DWl A =
A ek 5 WA FaEdA "4l vebon], RMI10¢IA

iy

4



1.2 &9 (Cyprinus carpio)®] intestineol sl $= 54

Foj9] intestined]l ¥ HBE FEIAHSE A ARe
Table 4o epdIRlch. Fojo}  intestineo] daiAE mE
fraction°l A ¥H$& B c} RMG()O}]H = HbSe] A7) FolbA
Ak A WA FE2EA RF BAE Yehldrh DWel A=
A WAL F R FEEr }7\] 4 e vedien, RM10&
A WA FEEAAN Aol vedth 18 m RM100 3 W

FEZAW B4 JeElA T GE fractionol Hlﬁﬂ o
HHE-& Bk (Fig. 2)

1.3 €atHo} (Sarotherodon niloticus)®] intestined] w3F 2=
g4

2oty ole] intestineol e FIAZE FHAHS ZHG AFAE
Table 5 o YeblArE Deksole] intestineo] WalA DWE
A 2tgk Y| fraction"ﬂ/‘i‘; 7ol WhgE& ERA 2ok
DWel A wa FZEolMut 7+g F42 Jeh)gds Uiz
HES-S el Al ekl RMG02] 31 WA
o] gk

RM10, RM100¢] 4] = w8
FTEEAAE ofe Fg YElSY (Fig. 3)

_16_



14 =89 (Carassius auratus)®] intestineo] tjs = 34

w5219 intestineo] thalAi= RMI0S A9 d RE RRESA
g &S Yetd Aot (Fig. 4)

o

o
70

W18l intestine FEEE Algdto] o9 £Heo HIFIo s
= g0l Hold =ME 8ol o) "aluol>Rat
Toldth HWE AFolH I vy R %3l ojFo)n FFojgt
R A ‘”015“1] &£ aea delis HITHFE Fol
ol &3h= offtolrh Wi 7 Fol 5 detyol Bl YolE
A FHole 3130101] st e o g wEel Agst A
detyolol MRt 8ol dojold o & FAe] YL A 7
th wela o] F9 7‘321]1—}2301] & assay systeme 714 @A
o] Holvk F8°19 intestine & AM&-31 v},
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Table 3. The contractile activity of rat duodenum

Rat —7 DW | RM10 | RM60 | RM100
s 4|4+ | -

2nd | —I— — : + — |
wa - | — 44| -
+ret strong activity, + weak activity, — no activity

Table 4. The contractile activity of carp intlestine.

aol | DW ;;10 RM60  RM100
Ist | +++ 44+ +++ 4
2nd | ++ — ++ —
3rd — - + —
444+ strong activity, + weak activily, — no activity

_18_




Table 5. The contractile activity of Sarotherodon niloticus

_Eé_a}fl] ol DW RMlOI RM60 W RM100 7
Ist |+++4+, — + —
md | - | — | — | _
3rd B — _ —
+;+1vstr0r71; aétivi_ty, :imuweakactivity, j no ac;i;ity

Table 6. The contractile activity of Gold fish intestine

e DW RM10 | RM60 | RM100

Ist | +++| — |+++ +++

Z2nd N.D. N.D. N.D. N.D.

3rd N.D. N.D. N.D. N.D.

+++1 strong activity, + weak activily, —: no activity
N.D.: not determined

_19._



2. 97| intestine® 2 %€ neuropeptide?] A

W 7] intestineC. 2 HE F&E B dg +HHAS A
A3t 7hd &adol Hoju, peplided & o]l Hokslviy oy
2 RM60S ol &3t HARANE F3edrh reverse-phase
HPLC(uBondapak CI18 '39 X?O()mm)column—% o4t H

A 3TH fractionol A F5dHES gl o, 42 Yeh
= SHFESE ol Jﬂi?} column®! SP-5PW(75 x75mm)Z
AbEshe FEldk A 149 fractionol A FEFAH L By o
H e shbe] EAE A8 dA AARAT )
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ot dl7] (Silurus osotus)?] intestine©. 2R E] 2L Ay
HAEdE AAstaA 5'}‘11‘4 60vte] 2 /] intestine-S 5% At
o 2,"——%6}933 o] +£E-2 Sep-pak Cl18 cartridgeZ o] &3}
o REHoxn Hagl DW, RM10, RM60, RM100& <19t} o
A& 0]%0}0-1 rat (Sprague-Dawley)? duodenum, 3o
(Cyprinus  carpio)?]  intestine, Be}9o}  (Sarotherodon
niloticus)®] intestine, &% (Carassius auratus)®] intestine<
dor HAT T3S AR 25 AHFE o)
RM60%t DWW "bgo] =27 vgtow RM103} RMI1002 °F3
HheS Utk Ad s BT E 3809 wbgo] s =
| Uttt 3809 2& Yol Zof £3hi= FojoAr TR
-r"r*}i’l -2 Bdck "datgelo i aubx 2 wbg-S 0111
St Ratol disixe= 1 @Ae] Ar)e AR HAE W
s verddh W deelne} dFojy FR-old 71!]E
Hoxz o 7hgr] wge] Agrt W deyolol = 2 &4 o
B =2 Zoh s st SAS A s 7 whgo)
F2 RM60S ol &3 AAAAHS SIdstdon. A4 g4
HPLC, ion-exchange HPLC% S o| &3lo] A4t it}

_22...



rRol AHAAA FEAA A= Bk ofy e
AFAoE we =P e T vt Araiya
Adow FA=HUY. adn 34 A4S AL
AARFN AL B, $87 wibd, TAF w5,
NPT WEY, S WY, AT HFUA A
v gg Agu.

n

SN uFE BF2 AR Ho|F4 713 MujdA
Ao s A=, s AAs) AFds= v 52
BoyFAl nioje WA AlojeiA AFAHe 7H2H
Aulid, a3 Aed, A8 HAuidA 4L gAES
=¥y,

EHEIA LA Fald g hdE Fuld AL w
A AFUd.

A glow AAY =E
=gv Q33 Agd £$°ﬂ7ﬂ A=y, 44
Akt Al AAE FH3a A= AL AudAx
A= HY g,
=3 AA o g2 ol HolF 4% Fdd
5 %“‘J As BolFA L AntA FF4
o] %<& =9y

filo

=

o
K=
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