; e3ewt L6" TvLX2 BACKGROUND OF THE | NVENTI ON  METHOD OF STI MULATI NG GRONMH
AND RESI STANCE TO DI SEASES OF AQUATI C ORGANI SM5 5 The i nvengi i ted
with the chem cal synthesis for increase the growh rate i B’WWWHWB@@HE]‘I sh
and crustacean. The synthesis of peptide anal ogs of Leu an lins

was reported and showed that they stinulated growh hornone (GH?#%Il ease in
animals (Bowers C, Momany, G Reynolds G and A Hong. 1984. the in vztro

On
and in vivo activity of a new synthetic hexapeptide that ac"m“mmwmmmum"
Pituitary to specifically 10 rel ease growth hornone. Endocr Ll
1537-45). Studies to i nyeeKEROTNT D¥CHHESNAGENYION I el ati onshi gt CH

rel easi ng peptides (GHRPs) continued and led to the identification of

GHRP- 6 | 'y P2 to be
an ext rﬂgnﬂtﬂggo{)grﬁ%%\g i,gfa e%@ﬁ%%& mqﬁlﬁ&i@%&ﬁ?wudi ng
humans, A QUWENRT ORGANISMSus report has been published using this 15
conpound in aquatic organisns. W denonstrated as a novel fact, taking into
acxountTHehRweaGén of r&vledenizl (k¢ Uhdrmeganmisist fop iﬁ«trgﬁalthsa%@xaﬂ;erah@ iptinul ate
growt h (hypothal anus - pituitary gland - target organ), that the peptide
GHRP- 6 rafrspiables figh| andt erustessan. rﬁ@i syinthepis bofo perjideatnalagacefi bau iandc Mgkt aceans
than i J i : rd NGl r { i

aquacul TRPRERg wef Bl B8 kit hed (il cbilficbls BEVRTIoRGRENSHY el o
mar i ne ialagaesls BoWESKS, Moshany, G tRaaskds Chac AeHong 1984.f On sl dnyiurrd laed

i nprovi ng _know edge_  of the g;neti c, rggroducti on, nutrition and tl?e

physi ol’Bg¥oociily o yany sathedc Aeapertidedhatsactsen the Bifnierep srscititpdvve t he
agyacul el = Chiar{1a. spith GJ, de |a Fuente J and
Pg(vwers r%)%{éﬁlggwgne 55&?@%2&2?% {rlméh%e?lﬁg%)éh and algae. In de la Fuente J
and CasStndief@ iredstgats str@dmre-act ansfedationshipgufGHcretaagagipspides AGHRRs) Texas:

the. moIGBLPERY SRoeadt i eerienptot BRE: Fond T Al B aNDed | n the

gr owt h WRCAAH SN ddtndRBalB ik 6t ahleendhalh pand: sdSia CrptecPRR8S (GESYer Y
inmportant to use 30 in the inproving thé aquaculture. One exanple to

under stiapginfat inplydingdiirass.JIOWEY R PFOMYUS TeRITEhasdb e PRbECE GriRglfhiaind t he

ant agoni : i eceptor used by Silverstein et al., in 1999

( |Ive;ys°f&epi°ﬁ£3%$?q&8g% a@\%gisfh BG and Wlters WR 1999. Eval uation of dual

i nj ectin .Qf t papine_recent n nj [ [ I p cage
paani 1 eSPMSRaReieD 86 4rpY e A ol FEERET neTebOSER) Bre P sFRGRE ol
Aquaculthtiegnbeisehde toVaimuldR, grhath2(hypothelam63 pitudef) glbsed -ttheer egab)at i on and
i nduction of reproduction in catfish él ctal arus punctatus). This species 5
has hi ghetithpBeRtitec@HRE-helene isagirde srem A similg dilogipa fatctign 1n cpugigefaped i n
1997 ('ﬁéﬂinzri—l%m-ﬁ-ls. Sasaki M, Tauchi S. and Masuda H 1997. The effect of
new growt h Hor none-rel easi ng peptide (KP 102) on the rel ease of growth

hey nones, | i : I T . ch, 247-
28 1 Rt 283k Fioh 0w B R B G 0R ) SRRRLR ey MBlecsZlh sl 0cHBE T £

i n ani nht maraasingl@f Thature eofo msdrinat elgat,hendlludisc tand ncwftagranst hedhdrearone i n
goat by.iniection.with a.noyvel growth_ hornmone rel ease synthetic peptide
Pnoul | HACHERN TR ST REe YRURT 81 HPRYS ARoroarERe APEtEY THATE changes
in si 9%‘ysi@fogr(veﬁﬂﬂiébrgiﬂﬁnﬁotro”aﬂ@@mé R RleV Akt istepCRY MRewd iRt banctiardi f ferent
tenperatures (Vera M., Ronero F Fi queroa J., Anthauer R, Leon G,

Vi | | anpseductiandGdmearskioipri M. 19081 Glake 15 Faentt di adr Bawesn D% 1988ulGene i n

change PEEs R haBRaTR ey B LOURERRY /Y CAOETEE 5PR LEtEM Haa been
t est ed yumid6idaaiswal AaBihs Tekad: IRG Wahdds TThepApRed Rirease fepgedeeig; Pat chett

et al., in 1995. They probed the peptide MK-0677, designated as potent oral
acti vatret0ot2%he GH in dogs without effect in the tyrosine and prolactin

| evel s gf.t j I ; caao b . en MH. ,
Bar akatﬂﬁJﬁd%gﬁﬁ}s@%gﬁ%&é%&agé %ﬁgﬁﬁ%@éﬁ‘ W%Q%Eﬁ Eﬁeséa%(ﬂﬁ@e@% ,

Jacks TerowSchicehanisn jin Pongar8able Gishand)civyRceanGhetiesHy veryRmgwirtent B.use Leung
K.géb, Chiy SHL. and Snith I?G 1995. Proc. Natl. Acad. Sci. USA. Vol. 92,

7001- 7(56&36 'BIRTEYIRE BT P BT 0f the growth hornone rel ease hornone had been

developed in cattle to 25 [ncrease the m |k productjon, taking into account
Che. st | ORA SEREE i W%&wﬁrfhﬂu@ c&ﬁﬁﬁ%@@é@@%@fﬁd%ﬁhwﬁﬁﬁﬁé@ﬁ of the

ci rcul at, : R i T L S. 1997.
Ef f ect ?B%?& e ovﬁtﬁﬁ%%r@%%k?pﬁ%:%gasrlg%gllﬁ%rrg@n%?\égwéﬁa]??g(égna g%g?gh GH
secretion from cul tured adenohypophysial cells in cattle. Donestic ani nal
endocrinol ogy. Vol.14(1), 39-46) 30 There are not previous reports of the
use of GHRP-6 in fish or crustacean. The use of GHRP-6 in fish and
crustacean to stinulate growh, inprove the |arvae quality, and increase

' o o o o o v .




Te essence and novelty of this invention support that the peptide GHRP-6
alone is able to stinulate gromh, inprove the |larvae quality, and increase
t he def ense agai nst pat hogen agents, the dry weight, the protein
concentration and the RNA in nuscle of3 fish and crustaceans. The
secr et agogue GHRP-6 alone is able to stinulate growh orally, by 20
injection or imrersion in fish and crustaceans. Brief description of the
figur esBodgvoglbrhGlanmoamé\VRG@%ﬂSWWﬂmeM deaidhjsaionmf CHREvsldgthen j uvenil e

tilapia injected with the GIRP-6 peptide. Each.group int eritoneally

| nj et AP CTRPAagaTisRP o2\ e W s sheeERe Al SuRpd e2tish elapen 15, 30, 60
and 36(})%%@%&8@&%\%%% mﬁlﬁ?é@ﬁc%tf@&@@?@o@?uﬁ@b@ fZEQ)f‘ﬂoﬁaCh

ani mal "before the treatnent. * ficant different fromthe ‘control

gr oup (tbz@qgfrlm:oﬂmﬁﬁ/mmmlrmeﬁwpredmguonhm eatﬁs}aﬁdaradusamngmnbéﬂhlsswhmw\ed

ura Ef fect on bod ht and growth rate of GHRP-6 intraperitoneally
i n?ect |}8‘ﬁh|’lﬂl IRAEAN DY qrgﬁqqg ®a three-week period. *Significantly

di f f er egsniApde dihe, 1‘&95&%&5 1@9¢§@asmﬁm9 ﬁ@mﬁwd?mmﬁstmﬁ%&d@w s_indicate
standard error, Triangle indicate the nmean 30 growth rate. Figura 3. Effect
on bodyl %&i Ghe cffred ognmrgromhﬁ-bmbnﬂdmsrﬁg mqmdeéKEdrﬁé)Jdnatfedeloasaldf y

i nct ubat ed i uvenile tila over hr e p. *Sl iticantly

G 11 or O BAAE  Sert. QiR S-SR P 5S0HE Vo RLAB AP car e

st andargbeg iHeOise of ikt peptissFberh hré@a s GE pyddictialyen aElr@aJrfﬁnfk Effect in
juvenile tilapia over a three-week period treated orally with GIRP-6

eh@apsuftayelrmsnsteed ﬂwen@rwoeﬁagr@wmcrmoa@ & £o3f BhiniecHanith apavebr ent from
the co £ 0.007, t Test) Bars indicate standard
error. nél(?%hng rg{‘*?’% ?lc?elastgesgqpﬁﬁ %%e growh rate. Figure 5. G owmh pronoting
acti vi tinsudfn (EhRR}eGnr a"dnsmstratp tbl ﬂﬂperralgumdsdmnsuhteﬁrcémng@ i sign@HRP- 6 by

i nrer sion A crease of in I, ra if f the three ggouaatreated
Wt ¢ eSS RPN PP FRoh B SiRenb EOweBRIEs I

m |11 meg&hero0f, fl?@e%g']eﬂrﬂﬁﬁiépﬁ tLe%ﬁ”(ﬁde\IaMEvh%d(ﬁﬁEﬂ&pﬁNﬁ 159 @ant r ol
group. C Absol ufe frequency distribution of the gill ramfications of the
t hf ee pdmipstretiernefdsulin in vheeRPmBt zaddcarh ECxmimus @rrzrmcr)omsucqzs) hepirol ut e

frequen S ti oSt 0 oups treated with
t he Gﬁﬁgxésqruﬁh“%]hg’a%%ﬁt?owp Chem g}g ]8 Q’?l P%A gﬁd‘s ?%89 e treated with

di f f er entmgasak fd bken trdaedps@m]btdevmﬁmtdmhe gr&wﬁﬂborh‘foﬁafrﬁdaswlpbﬁncﬁ% Trxx
p<0. 001. Bars indicate standard deviation ({.D 62; | I ow by g ICAN
test weraschepst &d ipok99Phéhet a{qbé‘élﬂllfyp%’ldé%tq A» 6?51$‘ﬁé¢dd‘? PAFENYR! in vvel gh

and si zgyKal r&r%r@nﬁ crae%mﬁ% c?i@?tlf ﬁr&s%téﬁl mﬁnare lg'ahl:r

ram fications. gure wei gh of thes trete with the GHRP-6
ag@ t heappbpaticml (R;artmp AAY tNargmndt Bé?t fazcy) IBQlCheBa}kar Bdragst KJs tJaheiiard

devi at i Fi 7 Rel‘i)'mﬁ pro shrinp
treat ed19 gﬁt’ él?‘ﬂ‘g 't ﬁ&ﬁ%{vﬁr ?%5‘6&% rgactk‘?he’ g‘?jg?lf% g%nggse%’f erence
show t rl@hdmyxgelmr pahyn Brryonltrtaadr by Lpepi KHE Ciiu SHilpand Seith®Gt 1995chrtr ol
group. ***t - Bars indicate standard deviation. 25 Figure 8.

G owt h V&t e“*‘"é“F1 $%%rU§é ¥Hr?2rﬂ i ?%%neaus schm tti in production conditions
t reat edotef B, mﬁéﬁo‘f’? 5 B%b e‘?@ﬁa.s%%hﬁ&‘re HIQUAEy BEERIPEE T Bfe 1oThe

experi nment SI X wee test p<0.001. Bars i ndi cate
sfandaridcrtess tHtei otk ﬁiEIr&dtioEDt@E@Cﬁl@‘Eb@ﬂnCﬁxeTHﬁnuWn @NIk Bradection t he

bi ol ogi cal, acti vi.t e reI of eptide

GHRP- 6 }§Bd“( ok ﬁh% R%Pfgr‘gaéﬂ’ 8Pt %@rn@% {SHPH %%qaaﬁﬁlégg’gffr espondi ng
to; H sQRishi B: M@K adémathr E’hwgbyEff&Haofm@lqmﬁsﬁé %I@ﬂréléalsﬁx iHormede Rl s and
birds (Bowers C, Mmany nolds G and A . 198 On the in
vitro eand itsrenglags oac,CiHmr@tmffrcan ﬁe%ﬂ-@@/ﬁdﬁmébmph%ﬁé]ﬁliDcFéﬂi%EPn“&éttcs on the
Pituit seagrowt h hornone. Endocrinology . 114: 1
S37- 45@9&?@88&4&%&\)%&@&%#@are very variable along the day serum
sabpl esThee erd akeprebiehorepolis fichd neadfMB®HRPah A er clubtateapeTheashof i sh. The

resul t there was an increased_ in serumGH levels in the, time coursing
exper i néﬁﬁﬁé Aefigh PR FISRCEREO] FPUE e Wihe AFPIRYS 4P Vefo QBRI Mt . |

t el eost S of d-I
R e e b T %‘h PRRih RenaERE R e

i ncreasad thieANAI manwwc oh ﬁrsbspd)mwtatcoans nepaperint thiseddeumepiecdrmpmsecd  GHRP- 6

at 30 min 10 backin o th armal . val ue duri.ng six hours after injection.
(Exarrplsé)?‘in t%f{m%ﬁg h‘@ ?fg’tcﬁ‘éf Bl ‘?%%&“%8%@;3@!5 WERP- 6 al one exert a
simlar biological function in fish than in mamuals and birds suggesting
that this nechanisns is simlar. In vivo, the role of the GHRP-6 in
controlling body growth in freshwater juvenile tilapia was assessed. The
treatrrent vvrth GHRP—6 usi ng drfferent ways of adm ni stratron 15

—_— . N 1 o o



2a result showed that the tilapia groups treated with the GHRP-6 i ncreased
the wei gh and protein concentration and decrease the intensity and

ext ensi on of pathogen invasion and the water content of the nuscle. This
results suggest the positive effect of4 the hexapeptide in the protein
synthesis. GHRP-6 Was assayed in shrinp Litopenaeus Schnitt denonstrate
that alone was able to 25 inprove the growh rate in crustaceans by

di f f er €ifterenary poflirankaryniesitltsat itlorgenatic bratdiagef dontenehaimp speaet lilanPerdapusOr al  and
c) | mrersiagn. (Exml e 4) The hexapepti de was assaé.eg in shri HB Li f openaeus
schni t YFPHBGHENSRY APOPRIALHS AHBRENGREL Abse 476 NokFPBVER PREANST dikt Hekatle by t he
appl i cat; o oS4 iy d it f e, . lity of
B e S S R S
pept i dePendhé deactaeandvotechmeiogyi Aiquamithne 16dc 2 2aearidFjwestgll, KsT.z€prhunber of
gill ram.ticatiqns,_ rnodifjgati f rostral bone,. protein conceniration

Ot A L8t lser ey, 155 1098 (GeneioR e thop g el Hopes 2o b ty. 7
The | mpyQyRd geaditda¥eOtet Mbick ALV AR WRSHEBYR]A Shr@x}{p UG aaduORLei Mo yiel d
an increase biomass and nore uniformty in the wei'gh and size of the

ani mal SAqQUEEIRRIE s 18blAdstract pmiyjoitelst veey gmpevtdnt tatapplyntha dudtechalalagp

Li t openagus lsc m']tti, bé.i nt ranuscl e i‘glj cti.on. After 1%5 \?ng%g.of t he

i nj ect iTNCEH A RIOleETHESNEIG AREIREHRE B DRFRENETY 10 e P EREE FIEMPSIO ner ease
bet weenmpeBio fi2 %@g%ﬁv‘?@p@&héxé{ B., O2HeOIE. ONB&P D ( B¥@aPNe, Rorvdie A.,

secr et agogue GH admnistrated orally in the diet or encapsul ated in
AR} eni Rodaigues i (A9S) BaoVIeEEe pusiePrardt REOSNECIS ik MEPNE MOHBETRE FEISEERH t t |

bet ween, 30% 4 SHE Rty ol group. (Exanple 6) Exanples 10 Exanple
1. Bi olqogl cé’fl&%’égﬁ{ﬁty %Iélrr%hg?r@éi'i on of the GHRP-6 in fish. Fifteen

ti | api dhiniiventoe segerivkegii: GHRP-@8one wweitde us etilnflate grbwttexpproveel . The
GHRP-6 was injected wth hexapeptide at O. | gbw, The |iver. and bl ood
sanpl eS3W&F @“&ﬁmﬂ_e‘f‘ﬁrteéset the qeeﬁ]'é’é? r?ﬁﬁPStaP?(lih‘%%? a:se?t%g*eaém E gyt tes

af ter thereRPRirdceRriidheal HRRWANH eRisBRbFBLS aRfingi@e, - The serum and i ver
sanpl e were collected and stared at -70C unti| 15 used for total RNA

i ol ati | ysis or for neasurenent of GH | evel by
el sa IRSBNEE OF DAETN IR

SA. e was also taken before the treatnment in all animals,

i1 apt A B e 2Rt RSB FR R R B Cert L Bt g i T L1 = 1
;{irrp: esti?mlﬁeg{owge&?b%vmmnzo ) ls}n?l_i@ndr;)csimna!afje ﬂ)@iﬂa!ﬁ&ax_zqagdihst BathBaachi N.
ingle ste od 0 isolation, aci ni.di_um
Chi ooy ARETS. Difeial MR rat SHoHF B ATEUERIN A B Bh sl 266 5. 50)
Twent y Ry@ahnfNhdBESethiqtt | QAR aRRe 1Yo A0 PRl:AR0KEe A8an asengelys and
transferred to nylon nenbranes (Hybond N, Amersham UK) "and hybridized with
a2Q i | aphigctigror inypaioprio Beh anticrytibrseefuent | y rehybridized with a human
gliceral dehyde 3 phosphate dehydrogenase cDNA (GAPDH, kindly given by Dr.
Bryan Xritfiddsception @f thedigards:Foundati on, OH, USA) to nornalize the signals.

Hybri di zation signals were quantified by digital inmage processing of
scannedFigetesl\Tildpial HemRNA [Rabklkad derSra@HdeveR ingueandnmdapia inpmtpdsvitker e

processged w he Bangdl eader ¢ ut.er ogr a Resul ts were expressed in
. ar Bt I e chpnee ravpraonell BB whct! 5 EhE o
nonocl qiadlseamh is%afieaseramwss, $0) 6biah@PE@ nfdhtéMuROmitionl A shifiplerseRar at i on) .
As the tel eost | evel s are very variabl e al ong the day serum sanples were

taken bEsdrken flamiaaehenewt befpie the trestmentat Sigaificentbrdiffeient frapdha entrckhows
there M3t k@?cﬁ%@@éwn %EMestg.%%ahﬁXrﬁ'eng} ﬁartié‘?nowa'aﬁ coursing

experi mn aftér ‘the intraperitone exapeptide treatnent. In

tel eostyfis i,n_ot vertebrates,  t h, pronoting. act.ion of GHis
i iy T Aot ety hatilt ErEH e AR R P e P o e e

i ncr eagaderslegiliapia oavet b Yhredrwieels pafsie * Signifithiippaiffer o Gam (hejcestrélagodf GHRP- 6
at 30 min _backing to the 5 normal_ value during sjix hours after injection.
(Fi gur dP15 G@ehcatnpemd s 2. tegh) Jarh e SiRRgrd crohi fangre digsis tenmptiyeni | e
(§y eochh o) tilapia 2.1 Intraperitoneal injection GHRP-6 (BACHEM

Sw t zerT an was diluted in PBS and injected twice a week during three

weeks at. p. r_qram.of fish bod i ._The pt i,de S .
et o dghes) 31§q{ﬁ§F8“%P M e |@mﬁt${]§5§°§b§?’?ﬂ %f’e‘i%giat?db"dﬁk‘pyla wei ght
of 61. 4Anrbated. 3Gugerdladilssy eRer@higed Weabbariod. i aYRda0¢ doPdynWedghte of 61. 58
~ 29.67 g were injected wwth PBS as a control group. Body weight in grans
vas neasured weekly, In all the experinents the animals were | abeled with
m crochips (Stoelting Co. Wod Dale, U S A). (Figure 2) 20 2.2 O al

adm ni stration O her ways of peptide releasing were evaluated orally

i ntubated peptide (Figure 3) and encapsul ated i ncubated peptide (Figure 4),

o, o L 4 g _  a o o N T v



GHRP- 6 peptide was diluted in phosphate buffered saline (PBS) and -

adm ni stered through a plastic tube to the pharyngeal cavity to a group of
seven male tilapia with 30 average body 'weight 84.66 -~ 12.2 g. PBS was
delivered to the control group (n=7, &ll nale tilapia) with average wei ght
86.38 t 6.2b g. The treatnent was done tw ce a week 9 during three weeks
at U1 pg / gbw )Body weight in grans was neasured weekly, (Figure 3)
2.2.2. &mwepgroupt(pd 0BT t TestFBrstihdic e sapdad atrbo MTriahglpepditde tHehmemapsul es
wer e obtained as previously reported by S Tnorr et al., 1988; using

chi tosaﬁﬂﬁﬂﬂraéﬁ-gi nic acid encapsul ated peptide. The hexapeptide GHPIt-6 was
adm ni stered through a plastic tube to the pharyngeal cavity to seven nale
til api aFighrh4 abiecidge \Wwetye (kepishaves s Hoee-week pgiay. rRpidyorelly wehdSHRP Hhout

pepti de re,adm nistered .t.o _seven.nal e &.il.api i verage weight B9.86 t
3 sa” ST bP 5Bhy g R e B PR el BB Ry el B " e 2t 0. 1
Pgs/ gbiouf Breun 54y *pEoaanR ’sS Bafd @Wche REAERI dibhr aPhdnsld MdRbteGRRP- 6 1 n
juvenile (Oreochromis sp) tilapia by inmrersion Tilapias (Oreochroms

aur eus)mgdn owthyragf. mean wei gh were created by imersion with two different
doses of GHRP-6 (10 u.g /100nl and 100ug /100nl). A simlar control group
was tr eBiigute Wi Gropth sprohodingaictityutfi GEIRES ibnstiwap ebirqperaemsnichweasd measur ed
t he wei gh %JabheGﬁﬁ?gi ochem cal bl ood paraneters (Table 2), nunber of

par asi t €344 g PO PSJPHPESOY( Tabl e 3) y Hel mi nt os nongeneos (Table 4))
and humdjty and_protein concentration in nmuscle Fifteen_anipals per group
(3x) Wi ht“ﬁééﬁe afe%lrs}*bm r&lﬁbgr@o@ﬁ@f §@|%@Fgﬁp%fre%tﬁéwa@§5§/ﬁﬁlﬁ¥-ga aflime of 40

| hpers | @ ide€ ' i i ' - done for
0 e o et B e e T 10
ug/ 100nizHRPr & atnderibe lcontrGr quipupl. | C108bsatytd Ofequetichr eladtnipution2)pf Gheupgilll | |

Cont r ol _( Physi ol ogi | ut i .10 Tal . i gh d i
Che. o rPEvatiogt 80,588 bred eftupt e vt b CHA&eisnd 50 Pt ePBn Hean
wei ghCoapsdhite GreghaddysdistfBhtiohT s£RL FBiMaD bene bf HolBivaes@naRadifl gleenceG upo
| 254, 56t 1. 071 -1]10.0145410 ug /100 nLCrupo |1254.54t1.3811-TIl11. 07177*100g
/100 mleREpdand themanugiigrowp| (Groyps lp¥ead dBavare seaed withghiferspiginses fant | y
Py ! ) g A

hé erqne%eyphé.!@Lﬁ:&a%ﬁﬁkﬁe@g@%@m@méﬁ %gg Uidickl ddR.di f ferent

groups of ‘tilapia treated "'wit rsion

wei ghCoteyiatios drBISat ANQ €Al folldweat reEPUNCAN tesSBizet wp@iedgioo ups dizfitalyenceG upo
| 1527. 46 c4 al%l -1 %2. 4%*10 gﬁ {100 rr&A:Gr ug@ 1I | 1525. 0625, 25| | - | | Ils 1.0)"'"100ug
1 100 mGUREOP 9E 185 §1IGH G| WEBR 109 28R o HQERIOVIRT BN Wes PRRVES s not

si gni f ireandl lbyneadd gnenamicalibms i pl e rank tests 11 Table 3. Invasion
intensity (1) and extension (E) in the tilapia treated with GHRP-6 by

| mer si @Ol HRRvAEIPLOEL Shrih) ¢eSdl Wah B GHRPLS indihPcdhirol group. *#* 1.

% onparisonStatisticallyrea nenn) (between groupsdifferenceG upo

T287. 73300r0100f 4Bars jrdicatrystandded ddviztiopo |1 252. 8084. 611-111(5.84)*100 ug /100
mL.G upo 111258.7692.30111-1(1.42)Saline solution I: Invasion intensity 5 E
| nvasi diigera @nRedation Shagwpdre RNA, yprofeirf endideA dfuthei shkienpr amikted egtistliabl e 4.

| 1! QR S8 Y bt £ e Bl b B S O

by peptide in comparison on the contro] group. *** t-rest p<(0.00], Bars indicate standard

deviation.

25 Figure 8. Growth rate of larvae shrimp Litopeneaus schmitti in production conditions
treated with GHRP-6 by immersion. The control group received BSA. The experiment

was follow by six week. *** t-test p<0.001. Bars indicate standard deviation.
DETAILED DESCRIPTION OF THE INVENTION.

Firstly, the biological activity to promote the releasing of GH of the hexapeptide GHRP-6
30 (Growth hormone release peptide), with the sequence corresponding to: His-D-Trp-Ala-
Trp-D-Phe-Lys-NH,, was demonstrated like in mammals and birds (Bowers C, Momany,



i mrersi on for Hel m ntos nonogeneos in the gill per fish. 10 Treatnment n IJ
E. (99 bConpari sonStati sticall ybetween groupsdifferenceG upo

| .250.3934. 71-11(0.304)10 ug /100 m.G upo I1250.665011-111(0.521 )100 ug
/100 nmLG upo 111251.0746111-1(0.826)*Saline solution | Invasion intensity
bE: Invasion extension *Significantly difference. Multiple rank tests 15
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GHRP- 6 GyReymwixtsst and AVERmghLI4d Onythiompidsrb and &t avd sdtivitgldf v heeadymbetint  SD
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cont rO'méFcQééE §1Qxﬁﬁbéﬂtﬁglrp9ééb&%esl%r M%F%rﬁ&maﬂ u(JEc%h of BRIRF-6 8 MNkiyvas nade
per 1 hour to a. concentration of er 'iter of seawater as follow
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BA | L1 T8 (U RHB-ALERLEH Meblo DRt bk 0o SRR B bIBLAUE oyl 1Y of

the shrinp lrarv ncrease nmean wei g mean site
in 15 -fiskh¥en mmhematsfangluulds sagpebtinpathatahis nedeHartifres Buirh@gar, of bone rostral .
In all cases the difference was statistical 10 significantly. (Figure 5)
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the actWePaPsascaf e TAEIEBb WilMGHRE-Reusing «liffernt peys | ofr Péingratiste GHRP- 6.
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bet weenht hetes esmesth Mbe hitkeld 'Hbdfﬁﬁtl&aﬁuggest the positive effect of the hexapeptide

in the protein synthesis.

GHRP-6 was assayed in shrimp Liropenaeus Schmin demonstrate that alone was able to -
25 improve the growth rate in crustaceans by different way of administration: a)

Intraperitoneal injection, b) Oral and c) Immersion. (Example 4)

The hexapeptide was assayed in shrimp Liropenaeus schmitti demonstrate that alone was
able 1o improve the growth rate by the application of 4-immersion bath in different larvae
stage. The quality of the larvae at the final of the larvae culture cycle was improved by
30 the peptide. The larvae showed significantly increase in weigh, size, number of gill
ramifications, modification of rostral bone, protein concentration and RNA in the muscle.

It was evident an increased metabolic activity.



segnent in adult shrinp. One injection each three days was made with the
doses of 1 pg of GHQ -6 per gans of weigh of the shrinp. One control group
was injected with HSA at the sane concentration. Fifteen animls per group
were used. The variabl e neasured were Mei gh and size. Significantly

di fference we=e observed in the goups of animals 30 treated with the GHRP-6
(p<0.003) with an increase between 100% - 150% 14 The ani mal s -were
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crustaceans characterized by the use of a peptide GHRP-6 with. the
sequence: Hi s-D Trp-Al a-Trp-D Phe-Lys-NH2. 10 2. A nethod as claim1,
characterized by the use of the GHRP-6 in fornulated feed for the growth
stinulation and resistance to di seasesgof fish and crustaceans in
concentration of 0.01-50 ug of peptide per gram of wet weight of the
animal. 3. A nethod as claim1l, characterized by the use of the GHRP-6 in

peri odi GHllevél® Pk kidtScuing HPeAmeMt N 15 mhifuhat thothid; Péhtbﬁéaﬂ ﬁ&:@ﬁg@aldeo

di seases of fish and crustaceans in concentration o ug of

pept i detre?émegtr &mielsosiieh, mngﬁluerdtmhxeteamhmwmpmmom St G 2 m 1,

h t f.th t h
Ut TR BeRa s medtyep GCEAThe e PR RGP R AREEE" 0 1 esh
wat er aﬂgmﬁeamtarre@bn%q%preﬁ{dn@ﬂ ulsaeétyzﬁezﬂc;u@m 62990 Rén BhciPePloi tHe per

liter ininterval bétween 1 to 7 days . A method as claim 1

char acteyrmaéyalhy duheg usémtulﬁ@ﬁ@mjeﬁtl@l 6F1gnrer1éed encapsul ated for the growh
stinmulation and resistance to di seases of fish and crustaceans at
concentration between 0.D5 - 10 ug of peptide per gramof wet 25 weight of
animal in intervals between 1 to 7 days 6. A nethod as claiml1l to 5
characterized by their application in tilapia Oreochroms sp. 7. A nethod
as claiml1l to 5 characterized by their application in Salnon sp.. 8. A
method as claiml1l to 5 characterize by their application in Litopenaeus 30
schmtti, Litopenaeus vananei. 9. A nethod as claim8 characterize by their
use in shrinp Penaeus sp. 17 10. A rret hod as claim1l to 9 characterize by

2t or rsRpleos B el ArSLOC, EHiRb SR bt TR A RErl e or "

the prenlapid ve and therapeutic treat rrent in parasites infection produced by
TIricho ilnaefﬁ‘%@ g,S Iﬁl m nt os nonogeneos. 12. A nethod as claim 10
char act peritRReal ¥ t he preventive and therapeutic treatment in
parasites_infection produced b% sea lice, 13. A nethod as claim 10
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(Table 4)) and humidity and protein concentration in muscle

Fifteen animals per group (3x) with mean weigh of 1g were selected for the assay. In 9
tank of 40 liters were developed the experiment. One a week application was done for 45
20 days.

The groups and doses were distributed as followed:
Groupl 10 pg/100ml (Treatment 1)
Group IT 100 pg /100ml (Treatment 2)

Group III Control (Physiclogical solution)
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Treatment

Mean weigh
() £SD

Comparison

between groups

Statistically

difference

Grupo |
10 pg /100 mL

15

27.4614.53

I-1I

(2.4)*

Grupo II
100pg /100 mL

15

25.0615.25

-1

( 1.0)*

10

Grupo I1I

Saline solution

15

26.46+4.08

M-I

* There is not significantly difference. Multiple rank tests

(1.4)%
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V'}IT10%& ()- v"}!11098& ()- v"}!109%& ()- )?0{!v"}!1098& ()-

FMVWNM'M_M MaMoM aE) v*} ! 1098& ()- v"'}!10%& ()- v'}!11098& ()- v"}!109%& ()-

v'}11098& ()- ()?20{!v"}!109& ()- bMcNIMWMVMMNSRIV" - 1098& () -

Y10%8$&' ()-10$10$10$ F1t 109%$& ()- v"}!109%& () -

) 20{! N, N- N/ NLINSNANSNc G+1" 1098&' ()-c $"1098& ()-c "10%& ()-c "1098& ()-c

" 10965& Tible3! hOUB& {ntersity (1) WbdextnsSM/(B3 i iNe Nt Ne€Gtd I RVEHRP-8898& () - ¢

"1098$& ()-c ."10%1%'( -C "%‘V&S&'()-c "1098& ()-c "1098& ()-c

| I\I\ANXI\I\&%RBRR?st@? ¢ PIJOAWBEE/OFE SP109BE ()-C "1098& ()-C "1098& ()-cC

| K& ""109$& ()-c cNeNgNhNi Nj NKNW +1" 10" 109%$& ()-c /K& ""10%& ()-c

"1098& ()-c "10%8& ()-c "1098& ()-c kN NrNnN} NNNI <+1" 10/ K& ""10%$& ()-c¢

"109$& [()-c "109%& ()- c/% 10%&' % C/a "1098& |() - Comparison Statistically
t C " 00 !

NNNNNNNE X+1 " Hreatkeent * 109%4&n( ) RE(YR ' 10988 () -c " 109B& f()-c
"1098& |()-c "109B& () - c| NNNNNNNE T4+1" " 10968 ( peteveen gopRs ()|- cAHHEpmeR: () - c
" 10%8& (7T Grupo 1
25 7.73 100 I-11 (4.42)
10 pg /100 mL
Grupo II
25 2.80 84.6 -111 (5.84)
100pg /100 mL
Grupo I1I
25 8.76 92.30 1111 (1.42)
Saline solution

“I: Invasion intensity
5 E: Invasion extension

*Significanily difference. Multiple rank tests

Tabla 4. Invasion intensity (I) and extension (E) in the tilapia treated with GHRP-6 by

immersion for Helmintos monogeneos in the gill per fish.

10
) b Comparison Statistically
Treatment n r E (%) .
between groups difference
Grupo L
25 0.39 347 -1 (0.304)
10 pg /100 mL
Grupo 11
25 0.66 50 11-1I1 (0.521)
100pg /100 mL _
Grupo III
_ 25 1.07 46 111 (0.826)*
Saline solution

°I: Invasion intensity

PE: Invasion extension

*Significantly difference. Multiple rank tests
15



"109$& ()-c /K& "NNNNNNNW ?2+1" " 1098& ()-c "109%& ()-c "10%& ()-c
C"10%& ()-c /K& ""10%B& ()-c NNNNNNNX\ @1""109%8$& ()-c "109%8& ()-c
"10%& ()-c /K& ""10%& ()-c "1098& ()-c NNNNNNN| " @1"" 109%& ()-c
"109%8$& ()-c /K& ""10%B& ()-c "10%& ()rx "10%B& ()-c NNNNNNOO3+1"109%8$& ()-c
/K& ""1098& ()-c "109%8& ()-c "109%& ()-c "109%& ()-c
0000000 D+1" 109/ K& " " 10%&' ()-Cc % 10%%& ()-c "109%& ()-c "10%& ()-c
"10%8$& ()-c OO000000S+1" 109/ K& " 1098&' ()-¢ "10%& ()-c g"/éo%&' ()-c

"1098& ()-c ("109%8& ()-c ("10%& ()-c 0000 OO O T4+1"109%$& () -cC
'(-10(?/5;%&( § 2I§ab-lé(§m/j£§(d)dgtig mqegmo/&@ue@) in((;r)n'ug_qbo/@g'ﬂqg tifgpia treated with GHQP by

/K& ", CBOACDOEQECGON 2+1" 10%6& () -c "10%%& ()-c "109& ()-c c"1098& ()-c
/ K& " 109 'F%—c GOHO QIOKQz OO\ ; +1 y10%J&& ()- yl, 1098& ()- T"10%8& ()-c
I K& " " 10%B&{ e +0%& () -e—CPIP<P= , SE
BuALONIE () Y SUIQWIEE! () - %6, v A TISRARTRLY y* 1 {eomanagisen - (| Statistically
y! 10%&K () -H OPVPaPgGHT' y$U#109418454§) - % SUAARNIRADE) [ Wifference
Su#100aR& () - % y$u#10%8& |) - %
Grupo 1
24 82.963.63 LI (0.791)
10 pg /100 mL
Grupo 11
24 83.543.31 11111 (2.666)*
100pg /100 mL
Grupo T :
24 86.42:3.23 11 (3.438)
Saline solution

*Significantly difference. Multiple rank tests

b
Table 6. Protein concentration mean values in the tilapia treated with GHRP-6 by
immersion.
Mean humidity | Comparison Statistically
Treatment n i
% SD (%) between groups difference
Grupo I
23 6.10 I-11 (1.160)*
10 pg /100 mL :
Grupo I .
23 4.94 II-111 (1.38)"
100pg /100 mL
Grupo III
_ _ 23 3.55 n-1 (2.64)*
Saline solution
*Significantly difference. Multiple rank tests
10

Example 4. Growth promoting activity of GHRP-6 in shrimp Litopenacus
schmitti treated with GHRP-6 by immersion.

Three different doses of GHRP-6 were applied by immersion to groups or shrimp larvae.

15 The application was made each three days. Four applications were made for each group,
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| Aa5s#s Sl 290681 Mg/ o
5 Group 3: 0.1 mg/L
Group 4: 1 mgof BSA/L

The group treated with 0.1 mg / L of GHRP-6 improve the quality of the shrimp larvae
showing an increase mean weigh in 125 - 153%, mean size in 15 - 26%, number of gill
ramifications and the number of bone rostral. In all cases the difference was statistical

10 significantly. (Figure 5)

The entire treated animal showed lower water content in the muscle and increased the
value in the relation between RNA/DNA, Protein/DNA suggesting the activation of the
metabolism in the muscle of the larvae by the GHRP-6. (Figure 6 and 7)

These results are very important taking into account the relevancy of the quality of the

15 larvae for the culture of crustaceans.

In production condition the survival rate of the larvae was increased in 20% in the group
treated with the GHRP-6 in comparison with the non-treated group. In the same assay the
weigh was increase in 115% and the size in 37%. On the other hand the uniformity of the
animals was higher in the group treated with the hexapeptide and the vaniation coefficient
20 was lower in weigh and size (Figure 8). The variation coefficient for the treated group
was of 24% and 9% of the weight and size respectively, in comparisen to  77% and 30%

1n the control group.

Example 5. Growth promoting activity of GHRP-6 in adult shrimp Litopenaeus

schmini treated with GHRP-6 by intramuscle injection

25 Injection of 50 pl of the GHRP-6 was made between the second and third abdominal
segment In adult shrimp. One injection each three days was made with the doses of 1pg
of GHRP-6 per grams of weigh of the shrimp. One control group was injected with BSA
at the same concentration. Fifteen animals per group were used. The variable measured
were weigh and size.  Significantly difference were observed in the groups of animals

30 treated with the GHRP-6 (p<0.001) with an increase between 100% - 150%.
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The peptide was encapsulate by a method reported by Knorr (Xnorr D. and M.Daly.

(1988). Mechanics and diffusional changes observed in multi-layer chitosan/alginate

coacervate capsules. Process Biochemistry; 48-50). One control group was feed with the

diet with 1% of BSA. The mean weigh and size were measured at the beginning and at
10 the end of the experiment. The duration of the experiment was 30 days.

The GHRP-6 included in the diet of the post larvae of shrimp improves the growth rate in

30% - 40% respect to a control group. Significantly difference. (p<0.001).

6.1. Artemia salina encapsulation

The GHRP-6 was encapsulated in Artemia to feed the post larvae of shrimp Litopenaeus
15 schmitti and Litopenaeus vanamei. For the encapsulation the peptide was added in
Artemia salina in a concentration of 10 mg/L for an hour and the artemia was harvested
and washed in saline solution. Four time a days were feed the post larvae of shrimp
during 2 month. The control group received BSA encapsulated in artemia at the same

concentration.

20 The GHRP-6 encapsulated in artemia salina improve the weigh and size of the shrimp .
larvae in 30%-40%. Respect to the contro] group. Significant]y difference. (p<0.001).

Example 7. Growth promoting activity of GHRP-6 in larvae of salmon (Salmon
salar) treated with GHRP-6 by immersion

25 There took three groups of larvae of salmon (Sa/mon salar) and 'six immersion baths were
applied to them, one every three days of an hour of duration with different concentrations
of the peptide GHRP-6 to two of them and a group was taken as a control. The used
concentrations of the peptide were: 0.01 and 0.1 mg/L, in the groups I and !l respectively,
to the contrel group it was given the same frequency of immersion baths with BSA 1o 1

30 mg/L.

As result observed, that in the group treated with the major concentration of peptide 0.1
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larvae,

These results perform great importance since on having accelerated the growth of the
larvae of salmons in this stage; a higher survival is obtained in this phase of culturing
10 what is vital to increase the productivity of this species so important in the trade of fishin

the world.

Example 8. Effectiveness of the peptide GHRP-6 over the ectoparasite "sea lice"

Caligus sp. infection in trout (Oncorhynchus mykiss).

15 Trout treated in their stage of larvae by means of given immersion baths every three days,
in a whole of 6 baths, with the peptide GHRP-6 10 concentrations of 0.01 mg/L, 0.1 mg/L
and a group control, were put in cages of go on in a region affected by the ectoparasite
Caligus sp. Of every cage there were tested five times 20 fishes to intervals of one week.
Both groups treated in their larvae stages with the peptide GHRP-6 reduced significantly

20 (p <0.05) the infestation of Chalimus and Caligus (two important types of "sea lice")

adults in relation with the group control, not existing difference between the treated

groups.

25
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1. A Method for the growth stimulation and resistance to diseases of fish and
crustaceans characterized by the use of a peptide GHRP-6 with the sequence:
His-D-Trp-Ala-Trp-D-Phe-Lys-NH;.

10 2. A method as claim 1, characterized by the use of the GHRP-6 in formulated
feed for the growth stimulation and resistance to diseases of fish and
crustaceans in concentration of 0.01 — 50 pg of peptide per gram of wet weight
of the animal.

A method as claim 1, characterized by the use of the GHRP-6 in periodic

wy

15 injections for the growth stimulation and resistance to diseases of fish and
crustaceans in concentration of 0.01 — 50 pg of peptide per gram of wet weight
of the animal.

4. A method as claim 1, characterized by the use of the GHRP-6 by immersion
for the growth stimulation and resistance to diseases of fish and crustaceans in

20 fresh water and seawater at concentration between 10 — 500 pg of peptide per
liter in interval between 1 1o 7 days.

S. A method as claim 1, characterized by the use thc_ GHRP-6 in feed
encapsulated for the growth stinulation and resistance to diseases of fish and
crustaceant at concentration between 0.05 — 10 pg of peptide per gram of wet

25 weight of animal in intervals between 110 7 days

6. A method as claim 1 to 5 characterized by their application in tilapia
Oreochromis sp.

7. A method as claim 1 to 5 characterized by their application in Salmon sp..

8. A methed as claim 1 to 5 characterize by their application in Litopenaeus

30 schmitti, Litopenseus vanamei.

9. A method as claim 8 characterize by their use in shrimp Penaeus sp.
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