BACKGROUND OF THE | NVENTI ON METHOD OF STI MULATI NG GROW TH AND RESI STANCE
TO DI SEASES OF AQUATIC ORGANI SMs 5 The Invention is related with the

chem cal synthesis for Increase the growth rate m narketable fish and
crustacean. The synthesis of peptide anal ogs of Lew and Met enkephali ns 7005
was reported and showed that they stinufated growth hornone (GH) rel ease

in animals (Lowers C, Mortauy. G Reynolds C and A Hong. 1984. On the in
vitro and en vivo activity of a new synthetic hexapeptide that acts on the
Pituitary to specifically 10 release growh hornone. Endocrinol ogy. 114:
1537-45). Studies to investigate structure-activity relationships of GH

rel easi ng pcpti des (GﬂRPE)‘—CIgGHtQKMEd)%{MiE EVES tREN i denti fication of
GHRP-6 (Hi s-D Trp-Ala-Tip. -D Phe-Lys-NP37), who has been denonstrated to
be an exirengOi got ehiMandi'saf e (EISeCHet HBAghel (IGESYE TO Rt iss OF

i ncludin mBns,  however not previous report has been published using this
15 corrpogfﬁyﬁ"‘;q%‘&’é‘}oﬁ%gni sns. Ave denonstrated as a novel fact. taking
into account the lark of evidence crustaceans of the signal cascade to

sti frul at ebgrBwEothy potahial amlisie @iefuict aryhgliand mctcapgdc sogah)zc that the
peptide GHB20-56 al one is_able in.even a sintlar.biological functian.in

crust ace’gﬁré‘spdtbﬁ%ﬁ“gn%éa% §°%0 E?”eﬁ'ﬁ”@@tse;&fﬁt%gﬁ S‘%s@” Bkilhtt:di par

product i QlxchieaguagUl-bivk & wiievehiheless visiduni s bast) degade (Ghe rknereasi ng
of cults!-c of marine al gae. nol|usks and crustaceans had been

si gni fi camiyalsTievicppt oVionguknowRedgedsdf nhé. gmet | 'S pridel i tionnd
nutrition, .and th hysi ol ogy of the organisns to, ¢ l;[].i vate. is.the first
Step to Trirove (e RRbUrr eGP eaterTORet S At En T ko S TR @ | de
i njPuent gk apdHawers.IPAELA89501dene 425 tansfer in shellfish and al gae.
Init is Fuente j and Castro PO. editor:. Gene transfer in aquatic

or gani smelUdkaSE iIRVESTaKaS LRG L anhdes rCormpany s ah& eetlpamg: reSpeingaii¥er | ag:
p.107-123) .. The study of the pplecular characteristic fromthe hornpne and
Pept 1 des BT VR 1 ERe o e P e TR T Ha i Lot b1 & F1'Sn ahd
Crust aceanc $pPEGEESdErBoMeE VI IMbeCGaNd: tt @SS er3Qnd B2 WSEH i:pPLeYdAg (WHI
aquacul ture, One exanple to understand that is the use of _go_nadtroP_i n
rel ease AGFHDAE: CEARH)E BHEEEhBOYREAGON §Y 00T e Pdopami e redeptdrdsed by
Si kver st&ify fhadh wohdkc k999,48 | verstein JT)

We demonstratzd as @ novel fzct, teking imto account the Jeck eof evidence crustsceans of
the signel cascade to stimulate growth (hyvpothalarmus - pitultary gland - target crgen),
that the peptide GHRP -6 2lone 15 able 1o wxen a similar biologice) function in crustacesns

than im rmammals,

20 Fresh water fish is the principz] producion i zquaculiure, nevenheless in the last decade
ihe increasing of culiwe of marine aigee, mollusks and crusiecezns had  been
significently. The unproving knowledge of the geneuc, reprocuction, nutriien angd the
physiclogy of the organisms to culvels 8 the firs! step le woprove the aguaculiure
preguction (Gomez-Chiarny M, Smith (G, ¢e ]z Fuente 1 eand Powers DAL 1008, Gene

Z5 transfer in sheilfish and zigae. In de la Fueme ) and Cestro FO, editors. Gene vansferin
acuzic orgamsms. Ansiin, Texes: RG Lances Company and Germany: Springer Verlag:
. 107-123).

The study of the moleenlar cheracienstic from the hormene and peplides involved in the

growily mechamsm in the merkeizble fish and crustacesn species 1€ very mportant 1o use
20 i the improving ihe aquaculture.

One cxzmple to understans thel 1s the use of gonaderomyn rolease hermone {GuRi) and

the amzecmist of the dopamine recentor veed by Sihverstem et 2! 1995 (Silverstem 1T,



Bosworth B(j. and Wlters 7i:H 1999. Ear , L itiiOn of dual i nicct'oii of
LHRHa and the dopam ne receptor antagoni st pinozide in cage spawni ng of
charnel catfish Iclalnn:s punctatus, Journal of the World Aquacul ture
Sway. Vol 30; NC .2; Jute; 263 268 tai .the regulation, and inducti ari: J10f 705
reproduction in catfish (Ictlarus purelarus)_ This species 5 has high
irrportance in world aquacul nne. Hashi zui e et aI , reported in 1997

(Hashi zmm ( - J_S‘aj LM, Tadchio S n %'I; fect of new
gr owt h r%oﬁé’ ¢lPeatd Hgo He p\t i'de” (kP 102)“’0‘?‘{ ﬁ‘l‘er? i%]é e”‘d 1‘“r(*)WtLh hor none
I N goat siopARi fRde Sl ﬁ‘ﬂﬁ@mﬁnﬁ’tﬁi Trechnohogy. «; Volrm,afiﬁ,chm&mné\s/hfrrc,mu ~247- 256)
the use of a synthetic peptldes for the increase of the productivity in

ani mal farns.+100Theyeldenbhsiorated: the Sbnduct’ oAt of e growth'thorHonési n goat
by injection with a novel. gr owt h. hor._rr‘.one Jﬁlﬁﬁéﬁe synt heti.c.. pegtl de Insulin
had been™adm™ni'strat'e W fi Sh™ or4i’r - afid " o Yred ehdnges Frrsignal  of
recept or, m)drmpﬁgm%sc ihyehyed,.i.n.carp adaptation to different tenperatures
(Vera 1v11 Ro?nrro F.. Figueroa J.. An!thauer.R , Leon G, Villanueva.

and Kr auék@pa‘kmc 619193rc13®1 mlHJE)adﬁhmzsmtatlfsmdnﬂ JiTnschiSn «ha! v\Attmir ler-cL'.

rn alt zgl C pl-;ins cwni o) educes hepa.ir' rastructural
é&wﬁ @%A* INSDCE @] @éé’f ‘T»nr’ Zhdl s had

changes. " o RERTE :IT]@/‘ST rI‘C‘m"\‘?’bf ’

been tesg;egnsy@mﬁqteuq ow@amsuoéutﬂ% p@@r@mmwgmee elseh@.@se hepvide by

Patchett er ai.. in . They probed the peptide MK-0677 deS|gnated as

pot ent o}ﬁéj) heam::miatcgnﬂ@ﬁc pdrpetca—fonhodogsfwonhlmnroré.fcfnentfm crmmhlefatrm isir.e
(prole, Ievelslgtegl 20apllcfatr|on (Pat chet t. qI § gund 'RP.. Two

IR e g S B¢ Bk o BLR™ ekl e SRkl = s, |

rutter Fzvaithomdy Tg\t,\hL 2asksiid pipt ,§EI iei ,;, le., }long SS.. Chaur hg LYF.,
Chen HY., Frazier F.,. Leans ds Chi a SHE. and Smth RG 1995. Frog

Nat | . AckdyiiiSdiad WSA, dw@h'tgzte moﬁib mﬂsb a@“i |qcewr1spmq @hztnﬂgin n@fﬂamé ogr owt h
hor none rel ase A”IQHT’D been cre e the

‘T' Nes [) vlan I =3y L”"OL,
mrk produc tAKI NG |”h\t g)\cgcg C‘m ‘i‘h g [%ﬂ%g 6ﬁ Ii‘r‘nrﬁ‘luf‘k rodu tion

-pr oduce]dmlaymtmezrigla_;om,} aﬁp@MilevelL@ﬁ, . hello;mvw\aat kAP Gkl dpPoki 1Ic1wanoP$ H
.shizu.zne OM S. and Karl ernatsu S. 1997. Effects of G owt h hor mone
(GH) - r el CESHITT2Hot pbAes and ‘s candl 6o 7en S ER (Seereti ot o6 tered

adenonyRORINRIAL=RElhBed BohRt blenaDATRRH] o308 Bk, gdEiA)0! 00y Vol ta(l);

In mammeals had been tesied synthetic vananis of the growith honmone release peptide by
Paicheri et &l. in 1993, Thev probed the peptide MK-0677, designated as polent ozl
activator of the GH in doge without effect in fhe tvrosine and prolacin levels afler

20 apphcation (Patchett AA., Neargund RP. Tziw JR. Chen MH., Barckzt KJ.. Johnsten
DRR., Chene K., Chanr WWSE,, Butler B., Hickey G, Yacks T., Schieim X, Feng 8S.
Chaung LYP., Chen 1Y, Frazier &, Leung X34, Chiu SHL. end Smith RG. 1995, Froe.
Netl. Acad. Sci. USAL Vel 82, 7001-7004%)

Other application of the growth hermone releacs hormone had been developed in cztile to

)
[

merease the miik produclion, teking im0 account the stimulelion i milk produciion
produced by tne increzsed level of the cuewlaing GH (Soliman BB, Hashizume T
Orasht S, and Kanemezisve S. 1867, Effecis of Grewlh hormone (CHj-releasing honmone
end its analogs on GH secretion from cultured adenonyvpophysial cells in catrle, Domestic
emmal endeeninology, Vol.14(1), 39-46)

30 There are not previous repers of the vse of GHRP-0 1n fish or crusizeeen. The uee of
GHRP-€ i fish and crostacedn 1o stumulale growih, improve the larvae gualty, end
wcrezse the defense ageins! pathogen afenls, the dry weight, the prolein concentraiion
and the RNA o muscle of fish and erastaceans reponicd in s document comprise a

seiLton Tor mprove the productiviiy in (¢ egualic orpaisme culure,



30 There are not previous repots of the use of GHRP-6 in fish of
crustacean. The use of GLIRP-6 in fish and crustacean to stimnmulate growth,
i nprove the larvae quality, and increase the defense agai nst pathogen _
agents, the dry weight; the protein congentration and The R-. A in husil ellb
of fah and crustaceans reported in this docunent conprise a solution for
i nprove the productivity in the aquatic organisns Culture, 4 24 jUL 2UU s
There arcppr el menary. ¢ esuld s h.n the. geneti.cbreeding, X sone. $hni.np
speci es |i ke Feinueus ] aponicus and Li t openaeus but these are not enough
becauseth@mhackn@thKWOMMGdQEHaboumAUhe¢gemerMCLaﬂ@,bhm@h@nﬁ@thy of These
or gani sns 1998. Penaci d enetlcs andrblote hnol A
Agoacul ToFe T o3l i Gk ErA Bead L e i e A g e 9
Sweeney, pdhlia 4999, GenshiLnyariatdon:and. sel eet "@%é ejsmn»%e -J ﬁr body

, ei ght and diseases resistance’in the Pacific. "Witt- Shrlnp Penae:tc Onn
e, rei . WAquacultiur.eSEE3;ev10N, ABSEr actctontuyyktoldnd slacery vigpporctiantcit o appl y
t he blotechnolo nDIecuIar blology enetlc nglneenng a bi ochem stry
to the cufturé ei‘gf SHEF P ST oS dve r‘~8auctww FUBAhEr &7 EE  AM E. |

Noel . D.,.Pouli€. VW3 B 9orvan, Ay 116 g@n&w%%r BDW%@E. &QMEJQB and

research fbr ospects i'n marine noliusc and’crustacean Imrunol
Aquacul ttpkec52 bld.as\%demThusmnﬂmt Lﬂj’]b&ubﬁﬂfstw tthate tchewd sBRBtrﬁp abone is
able to stinmulate growth npr ove the | arvae, qual it ,Ubfn\? increase the

8]

def ense ‘é&é?‘ﬁsfj'fpaf%@éh 8%‘&'3‘%“ EncMdys wei gt h eiMi®!¢ehcent rat i on
andpthe RNA; ., ”P%?d'ﬂ%)%mfxlléﬁe%ﬂ@' GEYST ACEANS: in Lo FoSENGE: O IHE.{NYENTI ON,

Te essence and novelty of thi's invention support that the peptide G-R-P-6
al one i simablmloto. :agtmrﬁ}l aﬂeZ griovigh i rrpr ove the larvae qual ity, a2 -!d

i ncrease..t.he defense- nst oge ents orotein
concent r at'F OB ANG"t qllféP ll‘ f %ﬁlg Gpt Téﬁ]céﬁd‘m’él[d‘es?zf g‘ézrfémrﬁ'ﬁf he

secr et aal@.ﬂ@'éem@ﬂRP‘ﬁldalr@%sd $cabd ik 08l MUl @b & gf Q@M:h nar @k e ddy 11,20
injection or imrersion in fish and crustaceans. Brief description of the

fi gures: PrRicgup @I ThapiTa WG ninZNAC =V élss randsizecare GH level s in
juvenile tilapia injected with the G ThP-6 peptide. Each , coup
i ntr aperEsohbald YL AHectPedEWd$O0f t hree ani mal s. Li ver and serum sanpl e
were taken 15, 30. 60 and 360 m nutes post injection. A sanple serum 25 was
t aken frdomeacte animakirbef orent heictrsegtarent. hSpgnidd E€aRPIdy-1did kebent from
t he contr ol : .. ) .
sumulete growlly, nmprove the larvae quabity, and ineresse the defence against pathogen
agents, the drv weignl, the prolein concentration end the RNA in muscle of fish and
crustaczans. The seorstagogue GHRPCS alone s able to stimulate growth orally, by

20 Imjectien or Imnier<ron in fish &nd crustaceans.
prief description of the fignres:

Figure I. Tilapia IGF mENA levels and sorum GH levels injuvernle ntlapiz injected with
e GHRP-0 peplide. Bech group intrapeicnszllyv Injected was of three animels. Liver

and seruny samiple were lzken 15, 20, 60 and 360 wminutes post Imjection. A sample seram

Z5 wes taken from ezch animel before the treatment. ~Sigmificantly different from the contrel
grevp (p <0001 ANOVA, Duncan tesl). The standard error bar 1s showed.
Figura 2. Effect on body weight and growth rate of GHRP-6 inmweperiioneally mnjection in
juvenile tilepiz over & three-week period. *Significantly different from the contzol group
{p < 0.029; Student’s 1 1est) Bars mndicate stancerd emror. Triangle indiczle the mean
20 growth rate.

Fipura 3. Effee! on body waight end grewth rete of GHREP-6 non encapsulated oraily

mrubeted mouvensle uleplz over & three week perod. *Simmiicantly adfferent Tom the



group (p < 0,001 AN OVA, Duncan test). The standard error bar is shhowed.
Figura 2. Effect on body which; and growth rate of GHLRP-6 intrapentoneally
infection in juvenile tilapia over a three-week period. Signiificatidyll 700
different fromthe. control group (p <¢0.029: Student's | test) Pars

I ndicate standard error. Triangle. indicate rice mean 30 grow h rate.
Figura 3. Effect on body' w mnt and growth Tal c of GHRP-6 non encapsul at ed
My intubated inguvenie tilap.a g Ry Lhrge yweek peri od: .5 gpificantly
different fromthe’ control gr oup 0.015 't feII Bars i ndi cate standard
error. Tpicangl®e:indi cate the nean grovvth rate Figure 4. Effect in juvenile
tilapla over a three' weed period treated Orally wwth GHRP-6 encapsul at ed
on body wehghsiandegriowthnnatgiShanifheantdey dhfd ecant ofnemittherzantrol 5
group (-p= 0.05; "~Tp= 0.007; fTest) Bars indicate standard error. Triangle
mdi ca! esciiip e «iﬁ%@ﬁ lejriovit i £k ate Efivgurec 5 e owehy plrfcﬁﬁfﬁﬂ Iﬁgl aet WNW of
GJRP6|n shrL i Qpen S&Chl Iti ,.treated wt mTerS|onA
| ncr ease”ot" \fveﬁ GHE i np?n ﬁ%b‘ lanfs ot HE el q’%‘hb Tlo W—l}/% “tHe GHRP-6

and the neantyok,gnoup. B Increase of size in mlli rret ers of the three
groups treated wild the G RT-6 and the control group. C e bsolute

”eq“enci‘nc‘ﬂ tcr '(bét_'}_\;%”g%m%hx?n Qbdidiey uf‘r&HR?’a(“. %_ﬁriﬂ-kbts‘l,gx?ﬁ%zgﬁg? 9 QUPS

treated Wlt‘t the cont rol group requency
distri butrlemmdof:rﬁ i RPastwadmboia of the thr ee groups treated with the
G-RP-6 and the control croon. Goups i,"Il and Il were treated with

di fferenp. dosesc of vich:it herpaptdde.s Lﬁomﬁ&o&m@zmnotmamocwm BRAL:=. Kk
p<0 60i . Bars indicate standard devijation (DS). ANOVA MAY, by a DUNCAN cat

re appmr@r@l fropurt He Beaeical Fye iealdubstison bf ke Wp fer sfice r’«]ﬂhwérch and
S' Z€. ?kﬂ@kof%’ z?‘rc“ 70%%16?19; o i aPB'tJhS‘d ko, J.ost pal, bone. c?f”‘it‘heo Nirp g

ram ficat’ions eshrlrrp reate |

and t-1: emoﬁmlmaL cgrmap}:uee grourle szOLJ est p<Co0r-¢ Bar swldtdmr@a@ﬁm&t andard
deviation, Figur 7. Relatjon between RNA, protein and DNA of the shrinp
treated \‘?\wa%”tcrfé"c“@qRPa’G‘*@ﬁHmﬁ hé TEoEF Ol gk Ghp: e TRE S1OAPT SEFEANHI PF er ence

show thegm@ea LORNY: &nxer@o@g ay.upept Qrmmwg,tarmawﬁ% ansdhe seonty ol
group. " 14M 9<0,001 . Bars 1ndicate stanch
13 the pepids. Conuol Croup treated with BSA. »=* p<0.G0Y. Bars indicate sianderd

deviation (=DS). ANOVA follow by 2 DUNCAN test were applied for the statically
calculalion of the difference o weigh and size. Kohmogzorov-Smimirnov was applied to

rostral bone znd gl ramificanons,

Figurce 6. Dryweigh of the shnomp rezted with the GHRP-£ andhe conwol group, ™77 1

20 test p<0.U0%. Bars indicate stendard deviation.

Figurz 7. Relation between RNA, protein and DNA of the shrimp treated with the
GHRP-6 and the cenuol grovp. The statistcsl diffcrence show the hvperirophy promoied
by pepilde i companson on the contro) group. *=7 i-fesr p<(. 004, Bars indicaie standard
deviation.

25 Figure 8 Growth rate of larvee shmmip Litopeneaws schainiy in production conditions
reatcd with GHRP-6 by immersion. The contro] group received BSA, The experiment
was follow by s week, 777 1-test p<0.001, Bars indicete siandard deviznon.
DETATLED DESCRIPTION OF THE INVENTION,

Firsily, the biclogical activily fo promete the releasine of GH of the hexapeptide GHRP-C

20 (CGrewth honnone releese pepnide), with the seguence commesponding o0 His-D-Tip-Ale

p-D-Fhe-ve N Ta, Wik demonsuated Lk 17 MATuTIEiE ai R P £
Trp-D-Fhe-Lye-NF. wes demoensuzted ke i mammels and birds (Bowere C, Mo



deviation. 2° Figure S. Gowh rate of larvae shrinp LizopEneaus schmni in
production conditions treated with GE RP-6 'ev imersion. Th contrgIL rayp
recei ved BSA. The experinment was follow by six week. 14" i-test pc0.00%L.
Bars indicate standard devi ation. DETAILED DESCRI PTI ON OF THE | NVENTI ON.
Firstly, the biological activity to pronote the releasing of G-i of the
hexapeptide GHR -6 30 ((growth hornone rel ease peptide); with the sequence
correSpqndMguﬁJ@l Eh$z LDyTeR- Qudd O nk By D Pherd by v\ 8o NEf & waswdepenst rat ed
Iike |n manmmal s and bl ;d. "Woers C, .M'nan,y, G G Reync)ds C and A Ho

I 1 ' S4exQethe ils:ilc .t rouand Pmuive: racticvityhetregznew: Skl ittined1C  he)
peptide that acts ri II the Pi tmtary to specifically release growth ii O

| CaC.  ET"{6EhncFsg; | 14" “|5‘3¥[ As the teleest GH levels are very
variabl e, ahﬁngletrtd@qqé% SQE‘J%S&%”EB@%]M@Q@ &@K%nupEwm@c w3 e tyeat anent
and after that per cccli Tair The resulf shows there was an increased m
serurs Gkelhevebs:iqudtdfert hzma, «cadtlsiing Bxpesiimentwathcdd vk nenafiteeset he

i nnaper i tonea exapepUde treatment. In teleost fi rsfg as in other

vert ebr af8€% ‘the L@F‘év&l"h‘ o T T g fact” P@ﬁmc%‘f A 187 maichl! EL WEHPEE BE° Dy t he

i nducti an.,0f .k GF ., The. ! haelicOf aRERaL! Gk O A G easedosh gnidh cant |y
in response o i ntraperitoneal 1njection o{ at 30 mn 10 backing
to the nor@al isvakuey during $ivxhhaoauhshaf béﬂGTnjfm:tm@hqu Exarpldfer®NATt was
denonstrated that the Peptl de GHRF-6 al one exert a si mlrﬁéE hi ol pégl cal

funct i on %o SRUECAN' T 0 rakial“s!Cand™ BTTFIH%W%U@Q%%% A iRt OTH §

snyd | dz'y. LoV ve. n&rh%lxml]@a@incth@q@ﬁnﬁﬁ {r& &OptLoLikng body grow hin
freshvvat er juvenile tilapra was assesseJ he treatrment " with; GH CP-6

usi ng dilf fxer @atoonays =ofhzadnd npstiy &tifons alkhe sik gﬂafvrmmtunylosm ruh@tcedn growt h

in con'paIri gn wthrcontﬁrol roup as d;ﬂeT m ne thCchrease in g owh
rate af t'ét P Hérﬁ\?vb‘é‘f‘”‘“" v ehﬂi‘éh‘t hrgé drr” fetent Ways of
admi ni st ratl on; meal injecti on h) Oral and c) imrersion. (Exanple

2) In e EiMEpia* F%%Waé%@?é@ %Wg}@#leﬂséwr&fém’é‘ﬁlfléét%\r'drﬁhwww&%p@pt. de

GHRD-6 appl Led. by, himershon, Lt ek ng! easl N0l pathooen.ohgslsliance and
muscle quality. (tExample 3). The 20 result“showed that the tilapia groups

Heat ed wigthithehGiBRR«6dimcw éla@ewwbdmewnenﬂgh @ntcl proot elniccancedtinati on and
decr ease the intensity and ext§n3| on .of Pat,ho en.invasion.a e
CTERASE 101 ZXrOWUT rale efter three weeks of Treamient DV thres diffgrent WEYE of
admimsiration: 2) Inrepenienes! imectiern, by Oral and ¢) Ingnersion. (Example 2)
In g ulapia larvaze were demonstrated the effect of the hesapeptide GHRP-4 zpplicd by

{pathogen resistance and muscle quabty. (Example 3). The

HINTErsion in the Increasing o
Z0 result showed thet the nlapia groups trezted with the GHRP-6 increased the weigh end
proiein concentralion and decresse the intensity end exiension of pathogen invesion and
the water conient of the muscle, Tlns resoits suggest the pesiuve effect of the hexapepiige

1 the proteln synthesis.

CGHRP-G was assaved in shnimp Lirogenceus Schmin demonstraie that clone was able 1o

(5]
2]

mmprove the growth rale In crustaceens by different way of edmomsiretion: &)

Intraperttoneal injection. by Oral and ¢ Immersion. (Example 4)

The hexapeptide was assaved in shitmp Lirepenacus schomini demonstrate thet alene wes
able 10 impm\'c the growth rate by the appheation of é-immersion bath w different larvze
stage. The quelity of the larvae al the fingl of the larvae enlture eyele wes wnproved by
20 the peptide. The larvec showed sigmuficantly incresse in weigh. size, nwnber of gill
rarmficaiions, modificetion of rosual bone, protein concentiztion and RNA in the muscle.

frwes evident anmereased metebolic zenviny



he water eo:;''.ent of the nuscle. This resells suggest the positive effect
of the hexapepnde 1. rue protein s)-J]T 'eSi S GHRP-6 vras assayed in,
shrinmp Lr 7GERCU~ Sehnyit denonstrate that al one wa< able to 75 |rrpr ve
the gromh rate in crustal-'Tis by gift7 Brent way O ad?L" -ristrar on é[ )/UUI
Intraperltone | injection. b) Oral and 'c) Imrersion. (Exanple 4) The
hexapepti de Was assayed in shrinp LIIC- e Ce S sc/i mPi denonstrate that
al one able to rove.the growth rate by, the appl . f. 41 mrersion
bat h |\r/1\@§l| ffle”roe\r%t Al“ar‘va(e rs]f“agt “WEI'HJe qudl Ft i b 1El 8 p,1 Q?E/g?J]do 1 rhl(e final

of the hatvae :etliuercyahey waﬁnclraa:romdc hyor ﬂ@ tthe|peptikde; v Thebk ar vae
showed significantly increase in size, nunber of gill ramfications.

modi fi catironcofe LostPaiceDone ! ‘p‘ﬁeﬁé‘l higeneentrar i’@nb‘andfﬂ‘w Enehe huscl e.

a was ev,j dent . NcEC. red net a .ac |V|t“1 4 I oed quallty of
the la vt wafsarh I\?gcﬁ "B Y e B (It’g}éh(: g‘l A ‘h‘“ ré‘lggcga ‘bi onEss and
nore  unipf QF M tyri R tihesyel tsob; and: 81:28.,06: grB@p ani fmhis.; PGHRP-G was ahle to
pronote growh rate in adult shrinp iiopenaews 2Chiii; |7f, by

|11 trasaysele doLechabie o Albgr AR days, ol jLhed Bl eckbonof ithe Gl P 6

t he group of ani“mal's creat ed showed an.” 5 increase between

150% r espeet tipréCiohe drohtigroup. shicbeamplend)s Bhemsecbrc,e:teap@@emGﬂRP 6

adm nistrated oraily in the diet or encapsulated in ,rrema sclinc

i mpr oved=¥HE FewWeh SoaPel iNF ) Py Li t openaeus Schmitt, bet vecn to 40 "4
respect a control group. (Exam,hple 6) Exanples 10 Exanpl e 1. Biological
activit;ﬁdlemjnstration of the GHRP-6 in fish. Fifteen tilapias with average

ht sed faor the exper Was injected with
L(gpept ’a‘é“l“z‘f ]\Agi‘ﬂ%gjfgbvﬁ“”fhé' “IEr R"iﬂdf?ﬁpél)gdﬂ;g@gh\/\ere drawn before
the treat pent . and 15, 30, 60 r ed 360 m nni es, fter t he pep .i.njection
(three ‘aRFwaierper ' Sotgre éerum ahde Fisrer” QéﬁpP%"(}\E}l b ﬁf@gjt d and

stored Qta:wn%Q‘Qd'*&n?Hilmlécd"]%%drBQ alnRMrlﬁ@h%deQ redul\bzahe !

anal ysi s or Tor neasurenent elve‘I by ELI'SA. A serum sanple was aI so
t aken bef:érre tlichectreatamnts, Fh éé)lahldéﬁﬁ maxt\sec @lchorerpebl:of inanaby shscewas used to

nmeasure the rel atﬁlﬁ\{g)ang rrtcNA Ievel(s intilap |a i.nj ected w;h t he
pept i de. “Fot'aP-i B avF ed ’1‘"Fb°m'lW‘v&”§8dfﬁ CIei"ss'?’fé ri bed eV

i5 used fer total RNA 1solation end Northern tlot analysis or for measurement of GH Jeve!

bv ELISA. A serum sample was also taken before the treztment in all animals.

Northern biot anzlvals wes used lo measure the relative 1GF mRNA levels in ulapiz
mjected with the peptide. Total KNA wae purified from Jiver sarples es described ny

N

A - -1 [ Sy i - N . TYV s
Chomezynes and Sacchl {Chomozynski P, Sacchi W Single slep wcthod of RNA

a
=

reolation by acld granidivm thiecyenzie-phenol-chieroform extracticn. Anzl Hlochem
1SE7.162:156-29% Twenty pe of RNA were fractionated on 1% formeldehvde egarose
gels and wansferted te mylon membrenes (Hvbend N, Amershem UKD and hvbndized
with 2 Ulepiz 1GF-1T cDNA probe and subsequently rehybridized wnh & humen
ghiceraldenyde 3 phosphate dehvdrogenzse cDNA (GAFPDE, kindly given by Dr. Bryen
25 Willtams, Cleveland Foundation. OH, USA) 10 normalize the signals. Hybndizeion
7

signzls were guantiied by digital imags processing of

g

scanned gels with 2 Hewls
Packerd Scanjet Plos scenner. Imeges were processed with the Bancleadsr compuey
program. Results were expressed in RNA arbitrary units.

Serum GH levels were determined by ELISA using two moeroclonel antibocize agzinst

zC tlapie GH (Mufoz et &), in preparetion,

2¢ the teleest G fevels are very vanable elong the day serwm samples were taken belore

the ireatment and after that per each fieh. migure ) sheows there weas anncreased In serum



Chonozynski and Sacchi (Chhoiiiczynski i ; Sacchi N. Stn le step nethod of
RNA 20 isolation by and guanidiumli.iecy'anzte-phenol -chl orof orm
extraction. areal Biochern 19Et7;162:156-59). Twenty Pa of RNA were€ . jj i
fractionated on 151 fornal dehyde asarose gels and transferred to nylon
menbr anes (Hvoond N. u-nersharn, UK) and hsoridtzcd wth a tilapia |CE-I

cDNA. pr obe and subsequentl y rehybr-l di zed with a hurran gI | cer al dehyde 3

phosphat(e dro enese c DNA E ki rndlx vel ¥ ‘r 2Die
511har ns? CTéVei and ?%u%ﬂ&tibhﬂh ’“'lﬁybl' 16t “%@ Théc%I ’ﬁiél“

Hybri di zati.on, 8 gnaks:were-quantified by, di-git latmlvrmg@ p{ﬁ@c@rscsnng of
,canned gels with a Hew ett Packard Scanjet Pius scam Images wer e

pr ocessedawitthe(hecBantl eadercicanput énc iprogramiicRedalés werecexpressed in
RNA arbltraéﬁt its. Scram.GE |l evels were qﬁthgtq ﬁ E%L 2. . using two
monoc| onaf™ At Bodi 68 “Atai nET A PE P &pi A S G (M et “ariy ﬁﬁﬁpe ar'ation).
gaup 2'2&;$]ﬂiélgah;pgq}e%eg Efﬁlkcd&ythnﬂ;g wary vari abl e al ong the day

serum sanpl es were taken before the treatnent and after that per each Ash.
;cure 1 shows there inns an increased in server. GIll levels in teh
tine coursing experinent at 15 mn after the intraperitoneal hexapeptide
treatnent. In teleost fish, as in other vertebrates, the growh pronoting
action of GHis nmainly nediated by the induction of IG-. The |evel of
hepatic 1 G- nRNA i ncreased significantly in response to intraperitoneal
injection of GHRP-6 at 30 m n backing to the normal value during six hours
after injection (Figure 1) Exanple 2. G owh pronpoting activity of GHRP-6
injuvenile (O eochroms sp) tilapia GHRP-6 (BACHEM Switzerland) was
di futed £xaPBS and: Rt chr@cholicCa-(a i iweek CHIP#gin hibhreage werksciabm: Jp)t g per
grain of fISh body wei ght (gbw). The peptide was adm nistered IS to a
group of' lél’tj’ht male tilapia with average body eight of 61.41 = 14.36 g and

seven g e tlﬁ@,r; a,_”\%gh ,ﬁgﬁ{o«%ge body weight n 61.58 ~ 29.67 g were injected
with PBS as a ntr ol oup. Body weight in grans was neasured weekly, In

all the @]&_R?’ré E‘EQ‘C’%\'}ES@QE@ %) \{\@ tlhuied In PBS 2nd injected twice 2 week duning

three weeks a1 0.1 pg per gram of fish bodv weight {gbw). The peptids was adminisieied
15 to 2 greup ol elght male silapia with average body weighi of 61.41 = 14,36 ¢ and seven

male tilapia with average body weight of 61.58 = 29.67 p were injected with PES ¢ 2

conire] group.

Hoay weight in grams was meesured weeklyv, In 21l the expenments the animals were

fabeled with microchips (Stoehting Co. Wood Dele, US A (Figure 2)
20 2.2 Ore] edminisiration

Other ways of peplide eleesing were evaluaiod orally intubated peptide (Figmue 3) and
encepsulzied intubeted peptide (Figure 4), the growth rate was zlso stztisnceally
sigmificantly in both trezpments to compare with the respective conirols groups, and in the
later case there were siatistically differences in the body werght 10 the end of the

23 trezbTent. A comparison between both crally intubated wealnent showed a higher bedy

weight gain with the encapsulzted peplide treztment one.

2.2.1 Liguid pepnde solution

(9]

HRP-6 pepnde was diuled 1n phosphate buffered ezline (PBS) end admimstered
durough a plastuc wbe o the phanmgerl cavity 1o & group ol seven meale nlapia with

20 averege body weight 8466 = 12,2 g PBS wes delivered 1o the control group (n=7, all

inale vlzpne) with averzge weight 8638 2 (620 ¢ The meament was done Twice a week



| abel ed with mcrochips (Sioeltirg Co. Wod Dale, U S. A) (Figure 2) 20 2.2
Oral adm nistration Qther ways of peptide releasing were evaluated orally
i ntubal ed peptide (1'i mare 3) md encapsul ated incubated peptide (fi gure
S), the growh rate was al so statistically siginifcantly in both UL 70
treatnments to conpare with the respectiye controls coups, and in the Yate'r
case Awve were statistically' Cpl differences in the body weight to the end
oft ht 25 treat rrent A corrpari son between both orally incubat ed t r eat ment

showed a. hi gher b (Il"g gain wi th the encapsul ated g de L1 eat ment
One. 22.T"Ei'quicd” To“épfi‘d §0Ivt|6r(f0)3t 6 oeplicalt i u 116 17 te RAW

Stint fl;(PB~ (PBS) r acmrll~te,ec phosphate and through a pI astic tube
to the pharyngeal cavi ty to a group of seven male tilapia with 30 average

body weight, 84, 6 mu% & PBS was delivered 10 the control coup (n=?. all
| uck tll1api ay vvrth aver ge weight 6. S= 6_26 g. The treat ment was done

twi ce aANeeE ecu g -1l Cc weeks at O. EHg BodylI {jn rans
was neasute "v%ék[l’ya“? 19" Tﬁ"’t((l“: Hgycapsigesy. ”’I%n%a‘pé‘ i F8ORGt UY he

encapsuljafion; of rlfl%F?t e 1he.ga UJ]S%CVR‘I@@@%@J?&%%dPrﬂU R4S ¥ ]'%..Eported
by Knorr ct E1 988 ‘usi ng chitosm and ginic acird encapsul ated

pepti de. GThHE- @t@mmpﬂmrderccarﬁ?ctﬁam&t adricnp step edwteltreuqhuatplqa&trlmt]tl the to
t e pharéngeal cavity to. seven tilapia with aver a% bod%/ ht 89. 09 .
8.38 E. 'Polymer BE&dEs Wt hoite hbédt(’-gdeﬁwér% Fohdmimistiered to %‘“e\? ‘rr%tle
Li1apia wiiRued 30e.Wel gt B9, 88,7, 1324 dcas Rogant ngls groupc:he
treatnent was perf formed twi ce a W f( 1§99 7 ghw (Figure 4) Exanple
3. G owhrops o irngmeacti ,Mrpeyo@fﬁcdaﬂ%—:ﬁwwt qroMend 1 @v( OFgoed 4irom s sp)
tilapia by imersion Tilapias (Oeociu-omi aarelc) of 1.5 g of nmean weigh

were treatgdpRysi mrt,ewqrrgaomgtlcttmtm dififiegent desgs of . nHRR6,(10 jig
10 DOm and 100pg /1 . Asimlar control group was treated wrtU

physi ol d¢fire el b ot Uttrtmﬂ
Tilapras (Oreoclromis curens) of 1.5 g of mean weigh were meated by immersion with
rovo different doses of GHRP-6 (10 pg /100ml end 100pg /100m1). A similar control

group was treated with phveiolopicel selution.

15 In the expenment was measured the weigh (Teble 1), biochemical blood pearameiers
(Teble 2), number of parasite i gl (Drichodinicos (Table 2) v Helminios mongenecs

{Table 4)) and humidity and prolemn concentralien in muscle

Fifteen anymeals per croup (3x) with meen welgh of 1g were selecied for the assay. I Y
tznk of 40 liters were devicloped the experiment. One & week application was done for 43

26 days.
The groups and doses were dismibuled as {ollowed:
Group 1 10 ug/100m! (Treztmeni 1)
Greup II 100 pg /100m] (Treatmen 2)

Greuwp [T Control (Fhysiological sclution)

| 2]
)



15 in the experinent was neasured t e. wew i
nunber of parasite in ge
(Table 4)) and humidity and pr ot ean concentratjoqJI s

par anet e
Hel m nto

nmuscic Fifteen animals Per soup (_>:) wnt mei n wei gh of
t c of 40 z.} ~ 4J' Niters v;
One a week appllcatlon was s done for 45 20 A, The groups and
ri buted as followe

“yioomt -4 T eatient )° Bd

for the
experime
doses we
11 100 p
Lul'

rs (Table 2).
S nongeneos

assay. In 9

nt.

ge dlst

G oup
‘bﬁb G fc%ﬁt

1 10 2/ 100n]
F ol oF Prifsi 6

(Table 1),

bi ocheni ca

bl ood
(Tt chodinicos (Table 3) vy

s were selected

[ G

ire devel oped die

t 1) Goup
6lution) L

Jahle 1. Wan wei gh neasured in the different groups of tilapia

treated W th GHRP- 6 by Imersion (g) -

G ntpo |
11-111 1
Saline s

Remat ocr
by | nme
bet ween

A

10

DS bet ween groups |

di f ference

25 4.561.07 1-11 0.01454 HI O pg!] 00 rnL Gtpo Il 25 4.541. 38
1.07177+ 100ug /100 nL Gupdlll Fj 25 1.52 111-1 1.08632*
ol ution Signifcantly difference. MELiplefank] restss;Gpt 2.
ite valcuescrin the di fferent groups of tilapia Freated wth RP- 6
rsion - - A?can Reich! CotparlpSon| Stat st froapd y trefatrmert (e) SD F
J l Grupo 1 | ‘ J
25 4.56x1.07 1-11 0.01454
10 ug /100 mL l
Crupe 1T | ‘
' 25 4.54%1 38 11111 1.07177*
100pg /100 mL
|
Grupo I l .
P25 3471152 111 1.086327
LSa]ine solution ! ’ !

*Significantly difference. Multiple rark 1esis

Table

HTIAETS107

2. Hematoente valucs in the different groups of

tilepiz trezted with GHRP-6 by

Saline selvtion

N Mean weigh | Comparison Statstically |
| Treziment n o
] (Y2 5D | berween groups difference
[ |
(Grupo ]
15| 27.4654.53 111 (2.4)"
10 pg /300 mlL ‘ }
— i _ . |
Grupo 1] \ | 1
1S 25064525 | [1-117 (1.0)*
100pg /100 mT } | ! ;
1 —
Grupo 11 5 | ‘
RE 1 26.46=4.08 '
| |

B

\ i3 | (1.4)*

There s net sigmficanilv difference. Multiple rank resis

|



G Cpo 1 15 27.464.53 1-11 (2.4)" 10 tig /1 00 nL Crrupo 11 1 i - 15
25.06=5.25 II-11l (1.0 i0Qpg/l00Nn:-? Gupo 111 | 15 26.46,418 AN (1 .4)"
Saline solution | I F 10 "' There is not significantly difference Miltjipl/el
rank tests r. |i Table . 3 Invation intensity' (1) an extension (F) in the
tilapia treated wwth GHRP-6 by i mersion for t he protozoo Trichodine sp
Conparison Statistically Treatnent a! | ;'/ (% between rcvps differcrce
25 7.73 100, k- bh 4200, 1 90,6 age(ﬂka.Q 22,2E0.B4.Gukb-d 1| (5. 34)"
g /100 rnL Grupelll 257876 9).30 111-1 . Sal i ne solutionJ

| nvasi oniiontensi py: @lpgmoffq:ccanthmchfrf erence |VlJ|tI pl e rank rests Table 4.
invasion intensity (1) and extension (E) in the tilapia treated with GHRP-6
by inmersion for Hel mi nos nonogeneos in he sill per fish. 10 Corrpa _So7

Sla2t'.s’ [—ICS“ 1y T 3 l wt | ‘ﬁa\mpmﬁon | Statistically 7

Treatment no I [ B | _ |

l | | ’ between groups difference '
. o o z

Grupo | | I [ I |

Lozs 0773 L 100 111 (4.42) ;

16 1e /100 mi ’ ' ! }

| Grape I | | ] ? | o w—.

25 | 280 L gag 1110 O (5.82)

100 ¢ /100 mL I | 3

] Gruno ] ’ J( i

| : 25 876 92.30 | [71-] 4y

L Sezline solution ! ] ’

| o o I

a . . L
I Invasion fniensing
3 YEInviaston exiension

*Significanily difference. Multiple rank iests

Tablz 4. Invesion ntensity (1) and extienszion (E) in the tlapia weated with GHRP-6 by

ymmersion for Helmintos monogeneos in the g1ll per Neh

10
r ’ , o | Comyparison Stetisticelly |
Treament n ! r E (%) | |
] | | between proups ‘ di{ierence ;
GTUPO 1. ’ l | o -‘m*_’r :
251 030 47 1] INGE T
i 10 2g /300 mL | , ] ‘
!

— S| ;! N P S
| Grapo 11 L | | l :
| g ocee |os0 l 11 L osan |
' 10052 /100 mL j | | | J
i o R S
! Grupo 11 | | | N
I ‘ |25 1 0 46 1031 (025 |
| Salipe selution | } l l
| !

& T .
I dnvesion intensiiy
4

E:Invaesion exiension

“Significenily difference. Muliiple ranl iesis



Treatnment n between L cn ps difference i GELIF po 1LJilF (0..x04) 00
Cr~po Il 7.5 0.66 50 IT-11] C5 1001 g /100 mM 2s 1.07 46 111-1 (O. 525)'
Saline solution invcsiva rote,: cirp o r Invasion intensity Inva§| on. ..
extension Significantly difference. Milittiple rank tests IS Table é L 2006
Hum dity nean values in nuscle of the tilapia treated wwth GHRP-6 by Mean
hum dity Conparison Statisticaily i SD (% between groups difference
Gupe 1 ~~~ 24 82.963.63 I-11 (0.791] 10/100nm. Gupo 11 24 83.5=3.31 F

sol ution " Sizgni fi can¥Zy didif: eréncer Al pphe tlraklrctiesaiTa

concer.

10

[

(

2.666)" ]CUpg/]oars. Crn;po TI] 24 56. 423 23 111-1 éB 458) Sane
édBl LPr ot ei n
e on rrean vaI ues in the tilapia treated with GHRP-6 by irrersion.

v

’ | Meanhumidity | Companson j anstic ;
Treatrnent , T ‘ ]
| | 2 SD{%} | between groups ‘ difference |
e e i
Grupo 1 T | ) ) ‘ [ B i
24 12.96£5.63 | I-11 | (0.791)
10 pg /100 mL
S I S |
Grupe 1J | ‘ _
24 £3.543.31 | 11111 (2.666)? ?
100ug 100 L | | | |
!
Grupo I !
IL QL - 24 ! 86.4223.23 I 111 ' (3.458) '
saline selution |

“Sicnificantly aifference. Muliiple ranlk lesis

Teble & Proteln concentralion mean velees in the Ulapia meated with GHRP-6 by

Szline solution

immersion.
B ’ | Meanhumidity | Comparisen | Statsticelly |
Treatment n } { _ [
’ ] | 4 S (%) i berween groups | difference
[— e - P el SR | —
i Grupo I [ | |
\ ! 23 610 i 111 (1.160)*
10 pe 100mL 4 | |
| Grupo 11 | | ] ' ’
| 23 a4 BN G 38y
100ug /100 ml | . | 1 |
. ! | ‘
| Grupo 1 : ) : _ | | |
23 | 3.55 ‘ 111 ] (2.64)"
| |
| | |

*Qormcmu’g cdifference. Muliiple rank resis

Example 4. Growth promoting activity of GHRP-6 in shrimp Litopenacus
schmini treated with GERP-6 by immersion.
Three different doses of CERF-6 weye applied by imumersion 1o grouns of shrimp lanze.

The epplication wis made sech tree davs. Fow applicetions were maede for ack yroup.



Ale nhemdity 1, Conpar:son Stansr,cally Treatnent n SD Y, between croup-.
difference |- - - ---- - Guol p 23 6.10 I-1l (1.160; 10g/100n. Gluoo 11
.~ ~23 454 11-111 (1.35)" 100";100 mL F Gupe 111 23 f 3.55 111 7T (2.83W
S Sigr,ilicer"ry uil ererue. Ivfuhipie rani; res:r 10 Exanple 4. Gowh
pronoting activity of GI-IRP-6 in shrinp’ Litopenaeus schmrti treated with
GHRP-6 br imrersion. Tmcc different doses of CHRP-6 were r; plied by

i mersion to,groups or shri m_ larvae. 15 1 -he ap lect?t .on was mace each
three ca Te4A appFiccarions W re "¢ e % ’C'edch‘”@‘rﬁdp'“ Tudfng “oné“cont r ol

group receiving: boyi ne @%E&mzabpuﬁmv(% jihe.streat nent; was made per 1

hour to a co centratl on of GHRP-6 per er of seawater as follow G -cup
:: 0,001,- 9&2 .ONrag/ L Grouu3 0,1 m/L Coup 4. 1 m of SA/ L
The gr oup %i”éat éd"Wi'th-0.1 nr / 1, of GPRP-6 inprove the quality of the

shr| np | arvae shovm n% an increase nmean weigh in 125 - 155% nean size in
- 269 Atbel Cof2 011 ramifications and the number of Not rostra]. In
aII cases the difference was statistical 51 Jf Cant]\'. (Figure 5) The
enti‘re tfeatied anirndl- showed | ower water content in she nuscle and
increased the value, in the relation between j NAIDNA, }protein/D. N
suggest i agothe: actg vfdtionl.of the
The group weated with 0.1 mg / L of GERP-6 improve the guelity of the shrimp larveae
showing an ncrease mean weigh m 123 - 153%, mean size in 15 - 26%, nwmnber of gil

ramifications and the number of bone rostral. In 2]l cases the difference was siatistical

significantly. (Figure 5)

The entire treated ammal showed lower waler coniert in the muscle and increased the
value im the relanon between RNA/DNA | Proiein/DNA suggesung the acuvation of the

meizbolism in the muscle of the larvac by the GHRP-6. (Figure 6 2nd 7)

-

These results are very important 1&king (oo account the relevancy of the aualiyy of the

15 larves Tor the culture of crisleceans.

in producten condition the survival rate of the larvas was increased in 20% in the group
rrezted with the GHRP-6 1n comparison with the non-teated group. In the same assay the
welgh was mesease 1 115% znd the size 1n 37%. On the other hané the wuforrnity of the

animels wes higher 1 the group treated wih the hexapeplide and the venation coeflicient

wes lower i welgh aué wze (Figure ¥). The venation coefficient Tor the meated group
was of 24% ana 5% of the weight and gize respecuvely, 1o comparnsen to 77% and 0%

i the canwol group.

Example 5. Growth promoting acuvity of GHRP-6 in adult shrimp Lirepenceus

schmiai treated with GHRP-6 by intramuscle injection

(B
I
r-«

ciion o1 30 pl of the GHRP-6 was made between the second and thard ebdomine!
segrnent in adult srmimp. One injection each threc davs was mede with the doses of 1pg
of OHRP-6 per grams of weigh of the shrimp. One control grotp was inmjecied with BSA

Uthe same concentration. Fifieon ennmels per group wers used. The verjable measored

jat)

were weigh and size Significantly difference weze chrerved in the groups of animals

20 Dezied walh the GHEP-€ (p<0 (01 with: animorcase betwesn 1006% - 130%,



c:ctzLolis nin the nuscle of the larvae by the GHRP-6. (: i _ure 6 and 7)
These results are vc7V inportant is-tang into account the relevancy of the
quality of the |5 Inn ate !or the cu tune of crustaceans. in productlions
condition the survival rate of the larvae was increased 'n 20%in the grcup
"coed with the GHgyp-6 in conparison with rite non-neared group. In the
sane assay the weigh was trey case in 115% and the size in 37% On the
other -hand, Lhe uni forn {y:, of the -.ani uals. was.hearer in;the group Bated i
v: se hexapéptide and the Variation coefficient’  was Ilower i weigh and

si ze (F)gurerS)hc The vardi.akionceeefitd ciient Ter.the tieatad soup was of 24%
and 9% of the weight and size respectively in conparison to 70% and 30% in
the cont EZQ.L...g'ﬁp'é.pﬁrg?ﬁ@mlrgmézin929?@4'5@: RF @IRL bNG:, Aot Vi Uy, of . GHRP- 6,1 adul t
shrinp Lrropenaeus schrnirri treated with GHRP-6 by"i’ot famuscl e i njection
25 i nj ectricoredofitb@- PR Pof irtchel «@HRP:6dwas nmade between the second acid ON
abdom nal segnent in adult shrinp. One injection each tree days v, as nade
Wi th theTdosesi el Vpgiref.dMRS: Bipenrgt.ant Spol 1meicohrafy 1ihgshnisnpanne
control group was injected with ESA at the san-to concentration, Fifteen
ani mal s pet rgproupvirerecgsedic The abiablrerimedsuredr (ere’ weigh drdsi ze.
CL1. h )+, di hieie Ce.were observed in the groups of .annuyals treated
with theﬁégﬁé-%h(%gﬁ?oﬁTagﬁ??ﬂxﬁhCﬁﬁkféé%éh%ﬁiﬁEenhﬁgggglgG&SﬂH%ﬁmfﬁe

ani mal s were~ael i-ahBedrhi-arnet e 2X2XANBYENS) doftO golased ipand.h The pond
water tenpera wo was 25CC and ire photoperiod -.aiuxal. The salidty W;S
30L. Ezsde!l »@h Ytol it ogeepern v Shitidnpze peedr el wiitah UGThqeRPLE isrictiuded i n

the.diet, .5 The GEM.6 was J$ﬁludeg%atf&c?ﬁinm&ggﬁg?eédpt post larvae shrinp

. . 2DCTITICT aC aury e —npe 2 GyE,
Li I'cpsi ?éeus sclTrnirri. e pepti de’was ehcapsii at by a method reported

by Knorr T{KOGIHF-B.inand:=dVkhbad yie: (1:988) 1 1veehant.espang:dict iusirondl raehanges
observed_in moth-Jag(,-r chitosan/al ginate coace vate capsules. Process
Bi ocheni $tfy %48 5OYEC! Ghe Coift 261 Pgr GO S feediaf tht &) diet with of BSA.
The mean wei gh and size were neasured at t ht beginning and at

6.1, Artemia seling encepsulalion

The GHRP-6 was encapsilated in Arienia to feed the post larvae of shnmp Litcpenasus
15 schminnl and Litoperceus venumel. For the encapselation the peptide was added in
Arlemic seiing In 2 concentration of 10 ne/L Tor an hour and the artemiz was harvesied
and washed i saline solution. Four time & days weere feed the post larnvee of shnmp
during & month. The control group received BESA encepsulaied in ertemiz 21 the eame

=

CONCEniTalon,

20 The GHRFP-6 encapsulaled In ariemia salima 1mprove the weigh and size of the shrimp

Jarvac in 30%-40%. Respect 1o the contre] group. Signiheamly difference. (p<0.001).

Example 7. Growib prometing acrivity of GHRP-6 in larvae of salmov (Selmon

salar) treated with GHREP-6 by imimersion

25 There wook three groups of larvee of salmien (Salmor scler) end six trumersion baths were
applied 1o them, one every three daye of an hour of duration with different concentraijons
of the pepude GHRP-6 to 1we of them and a eroup wes teken &8 2 control. The used
concentrations of the peptide were: 0.0) and 0.1 mg/L, in the groups 1 and !l respectively,
10 the conirel group 1t was given the same freauzncy of immersien baths with BEA 101

30 g/l

Agrzault ebserved, that i the wroup treated werth e melor copcenration of pepnde G



10 the end of the experinent. The duration of the experinent v; as 30 days.
The GHRP-6 included in the In of the post |arvae of shrinp inproves the
growh rate in 30%- 40%respect to a control group, Signficantly,, 0 onge
difference, (p<O QAJ). 6.1. Anemia cr.'lsfna encapsul ati on The G+ RP- 6/ (waki
encapsul ated jr, Anema to feed the post |arvae of shrinp Liropenaeus 15
scl:mtri anti Li,ope,;eeus vammmei. For the encapsul ation the peptide was
added i n.;Anem. ai-Salknan i aneoneent T at i on.of ok o/ Lerfior canckakne and the
a<tem a w2L harvested and washed in saline solution. Four W a days were
feed the cpost! drdrovae™of “skicripse dur g arn foniav. v Theteerellol cgroup icecei ved
BSA encapsul ated in an em.ia at the. sane _concent gg})i on. . 20 The GHR?-6
encapsul at ed P AREN a “SahrE i Hprove e SWEir el &nd- si 7e 'of "tH& shri np
| arvae i Ron30%140%;: RespeGlud R, 1he & anks ol & 7oup. re Stigni cantly 4. _
difference. (p~0.001). Exanple 7. Gowh pronoting acriviv. of GL1IRP-6 in
| ar Vae ofrrsalmnA( Sahmpm: idsobah) «tinreated Wt G P16 syrischnersicon 25
These took three ups of larvae of , Arncn (Sal non se/cr) and six imersion
baths werd “applied to piem one every three days of an hou of duration MA
different concentrations of the pcpiide GRRF-6 to two of themand a croup
was taken as a control. The used concentrations of the pcpiide were: 0.01
and 0.1 ngpssreenitihelcgroups irardcd dnrespectigvel sieratcd Onerceontr ok groan it
was p ven t_h:e%lsa’gre fcr.gq_ggn'q¥ of. .i.mrer si on. bat hs d\/.viwth TI?;SﬂA‘tg _l} 30 rl ell.
As resin’EBsEr VEE T HAY S FREE R Groap e st el Wit h T he Haf of Edhéent r at i on
of pepti d@0iskikSic MBZ8NNE frodS8hdv-o GiekoRles of 1120141 & 1nllkad @King, 100 %
of the gaup a r erenCe control and C se: ed an increase of 15 26 70 in C17
siz withikegard to the group cooiro). On the other hand it was found that
the 2QUI is treated Wth CH Fp-b had Iri'nor contained of water in the
nmuscle, increase in the values of the ielaiionshlps R'A/'D N A,
Dl ot ei n/ DNAmgi ¥i Bgean chdeafohe phRiRatIVat 6 ONrafic SQopRtabel kamden the
nmuscl e of ?face | ae. These results performgreat inportance since or,
havi ng ad¢éler at édfcchen tonont (OnP e’ #1 airkiag- of salnons in this stage: a
hi gher survival is obtained in this phase of culnrine 10 ', hat is vital to
i ncriease Trhe (p0QUE LI s kRiz8 bSpeehes Sarlinpertantahncide uCade of fish
'n i1 & whole of € baths, with the peptide GHRP-6 10 concentrations of 0.07 me/L, 0.1 mg/l

and = group control, were put in cages of go on in a region zffected by the ectoparasite

Caligus =5, Ol every cage there were tealed Nve times 20 fishes o intervals of one week.

Hoth groups rezied in thelr larvece stages with the peplide GHRP-6 reduced elgnificanily

20 {p <0.02) the nfestalion of Chalimus and Caligus (two Important 1ypes of "sez lice")
adulls 1o relation with the group conirel, not exisung difference between the treated

gTOUDE.
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the world. Exanple 8. Effectiveness of the peptide GHRP-6 over the
ectoparasite "sea lice" Caligus cp. infection in trout (Orrcorlrynrhus

nn'kiss). | Trout Treated in their stage of larvae by means of gi ven/UL 2006
i nunersion baths every three days, in a who]le of 6 baths, Wt , the
peptide GL: RP-b to concentrah.ons of 0.01 ng!!-, 0.1 n-e/L a:nd a group

control, were put in carges of do on in a legion affected by the eerop
asire Cahga rp. O even' Cage ther | \Wer e tested five times 20 fishes to
intervals o one week. Fiot~h groups treated in their |larvae stases with
t he peptide GHRF-6 reduced signilLcznily 20 (p <0.05) the infestation of
Chal hrius and C(lIli,FUS (two inmpona t types of Thee lice") adults in
relation with the o oup control, not existing difEaten Gebel -een the
LrealcO groups. 25 3 O'.UL /OQmimsb. Cains 1. A nethod of increasing
t he productivity of fish or crustacean culture conprising feeding or
admnistering to fish or crustaceans in culture the peptide His-

DhTr p- Al aTr Er,D PgeALylsmNH%h 5( ot b g@ thd paﬂuftmyn&f ﬁi\}’i;] GEtcirly@ac'ﬁaﬂ]dschitﬂim gt e
their growmth, 5 2. A nethod,according to claim1, wherein said, P-
peptide is gPVEHSNSEHEE OF FLRN ‘H"’@rtg&%&re%%aﬁeﬁ‘?so‘ﬂQCHﬁT“@rtHﬁP%‘ttlélag_}'ﬁ%'ed in a
concent r at i ob-Tef-AG-0}-B-PROLpONIBf (CIpRPE] de per gram of wet wei ght of the
animal. 3. A nmethod accordi ng go cl ?i ml Wﬂ_grei n aid GHRP-6 peptide is
given to the fish and®RPUSYREHSHY® {hBUGHC bEF®AI™C i njections with

i nterval s5 of2.f rom A dahod dtayrding mo dainll) whoretesid GHROr @btide BFiven1Otlg of
pepti de per @Sr am.of wet weé

claiml1, whe i%ndscéﬂls AERP- gl&ﬁgg%?%dggtieg?eié’?\?’léﬁ %%%Ce?f{gg g'??lg?i&g(ﬁ:g.’rogdrgun%t ggeans
t hr ough i mregepiidnpenigtdm bt mehsofohe fimimal 1 to 7 days in fresh water or sea
water having, a congential Il aal Qe PORef Pl PERRAL, BEE. LiLEL 1o e A
met hod according to claiml1, erein said -G peptide isgiven to the
15 fish and feshust aostansans thiengdapsislatisektibor with mtough obrah 1 tolteysinzh
interval o Ofco}cl(regmagion of 0.05 — 10 pg of peptide per gram of wet weight of the animal.
1. A method according to claim 1, wherein said GHRP-6 peptide is given to the
fish and crustaceans through immersion with intervals of from 1 to 7 days in fresh
water or sea water having a concentration of 10 — 500 pg of peptide per liter.
5. A method according to claim 1, wherein said GHRP-6 peptide is given to the
15  fish and crustaceans in encapsulated form through oral route with intervals of from 1
to 7 days in a concentration of 0.05 — 10 ug of peptide per gram of wet weight of the
antmal.
6. A method according to any one of claims 1-5, wherein said GHRP-6 peptide
is given to tilapia Oreochromis sp.
20 7. A method according to any one of claims 1-5, wherein said GHRP-6 peptide
is given to Salmon sp..
8. A method according to any one of claims 1-5, wherein said GHRP-6 peptide
is given to shrimps Litopenaeus schmitti, Lilopenaeus vanamer.
9. A method according to any one of claims 1-5, wherein said GHRP-6 peptide
25  is given to shrimps Penaeus sp,
10. Use of the peptide His-D-Trp-Ala-Trp-D-Phe-Lys-NH: (GHRP-6) for
preparing a composition for treatment of fish and crustaceans to increase their

resistance to diseases.



to 7 days in a concentration of 0.05 - 10 pg of peptide per gram of wet

wei ght of the animal. 6. A nethod according to any one of claims 1-5,
wherein said GHRP-6 peptide is given to tilapia Oreochroms sp. 20, 7yl A
nmet hod according to any one of clains 1-5, wherein said GIRP-6 peptide is
given to Salnon sp.. 8. A nethod according to any one of clainms 1-5,
wherein said GHRP-6 peptide is given to shrinps Litopenaeus schmtti,

Li | openaeu,s vononei. 9. A nethod according to any one of clainms 1-5,
wherein said GHRP-6 peptide 25 is gi ve? to shrinps Penaeus sp. 10. Use of
t he peptide Hi s-D Trp-Al a- Tr p- D- Phe- Ly NH2 (GHRP-6) for preparing a
conposition for treatnent of fish and crustaceans to increase their
resistance to di séasest t24 Juitide0d8s-D1l7p-Bla-Tigse Pod-LyhsHpef§iiRiR6) for
Hs-D-Trp T, Py r ition for
preventi veA{i])Ir%p %;E{%r :Eﬁ)‘g ?J(I:M(tﬁlr edgt H{nﬁgge ?]erfa ‘i‘rucglrﬁ %gﬂ%e}é?ggl eC%nﬁg%fl sh and
cr ust aceansparigtes Usshaod orwdianepnso ¢l ai m 11, wherein said parasites conprise
Tri chodi na . or claim 11,
wherei n sai E‘Ppar agstggggézo rl%’lglélengns?ga %&%&Kﬁﬁa@??ﬁ%? ﬁg‘gﬁ‘%“o(ﬂ !élam 11,
wherei n Bai Helpiéflttasinv@s'e'w@wprl se ectoparasites.

13. Use according to claim 11, wherein said parasites comprise sea lice.

14. Use according to claim 11, wherein said parasites comprise ectoparasites,



