BACKGROUND OF THE | NVENTI ON METHOD OF STI MULATI NG GROMH AND RESI STANCE TO
DI'SEASES OF AQUATI'C"ORGANI SMS. 5 The invention is related with the =
chemi cal synthesis for increase the growth rate in narketable fish and
crustacean. The synthesis of peptide andl ogs of Leu and Met enkephalins
was reported and showed that they stinulated growth hornmone (GH) rel ease
in animals (Bowers C, Monmany, G Reynolds G and A Hong. 1984. On the in
vitro and -in vivo activity of a new synthetic hexapeptide that acts on the

Pituitary to specificall 10 rel ease qr h w Endocri nol ogy . 114:
1537-45). Studies to inv ¢5ﬁ@§¥ﬂ£?ﬁ£ﬁ5§ ' Ei\l]el ationshi ps of GH

rel easi ng peptides (GHRPs) continued and led to the identifi i of
GHRP- 6 ( VETHODDOF STIMULATING GROWEH Ampomgsw&mbigﬁégﬁﬁ to be

an extre t ent secretagogue (GHS) in animals, including

humans, EEM%@F@M@‘?QWH has been published using this 15

conpound in aquatic organisns. W denonstrated as.a _novel f ing into

accofint tTFee inertien 1%\78@!696@%@%@%\%8 sSygfresi h@r R REE %&'Ba?%g’%‘“e ]{a%k]ln

stimul at e anauiil G RANAhaTESA: TRE'shiety &l papide dndlogelofoLenmhd Mehat the
a

pepti de 2=k one 1's able to exert a simlar biol o&lgcal function in
cr ust aceagkeplidlins iwns reporridund 2bowedethlt they stimilatet) grayvth hermene(&Hhgelease

of cul tur @ Bpmal(Bre (oo e R AT JRER O e R a2 19
significapl o {a%tiﬁt%ﬂf;ﬁ Qv \IninegUheagptRle thitCacgedte thecRinultary nospetifioally

nutrition an siology of the organisns to cultivate is the first
st efl0t 0 i rebease growitk haxuereuEndacenolpgy dUlk 1 & -4Bonez- Chiarri M Snith G7, de

la F te,Jd R .S DA, 1998, .G ; | [ .
In de-la FSRE do YheRe Sy i B OH reRaBlE pridy (GRRTS) 02¢
3 STl e e e OB o DA
: - : e study o e nol ecul ar aracterj sti rom e an
Dopt | des o dms beer femamsaigd Sk AETRERF RO BieAT R A B FOST
crustaceap, ﬁﬁ%is?ﬁncixﬁiﬁ’ﬂ%ﬂn%&@@f ndtPrétiéus repart has been published using this
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We demonstrated as a novel fact, taking into account the lack of evidence crustaceans of
the signal cascade to stimulate growth (hypothalamus - pituitary gland — target organ),
that the pepﬁﬂe GHRP-6 alone is able to exert a similar biological function in crustaceans

than in mammals.

20 Fresh water fish is the principal production in aquaculture, nevertheless in the last decade
the iric':r‘easing of culture of marine algae, mollusks and crustaceans had been
significantly. The improving knowledge of the genetic, reproduction, nutrition and the
physiology of the organisms to cultivate is the first step to improve the aquaculture
production (Gémez-Chiarri M, Smith GJ, de la Fuente } and Powers DA. 1998, Gene

25 transfer in shellfish and algae. In de la Fuente J and Castro FO, editors. Gene transfer in
aquatic organisms. Austin, Texas: RG Landes Company and Germany: Springer Verlag;
p.107-125). _

The study of the molecular characteristic from the hormone and peptides involved in the
growth mechanism in the marketable fish and crustacean spe'cies is very important to use

30 in the improving the aquaculture,

One example to-understand that is the use of gonadotropin release hormone (GnRH) and

the antagonist of the dopamine receptor used by Silverstein et al., in 1999 (Silverstem JT.,



30-in the inproving the aquaculture, One exanple to understand that is the
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Bosworth BG and Wlters WR 1999. Eval #ation of dual i nj ection of LHRHa
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JR , Chen kat KJ. ohnst on I er B.,
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Vol . 92, 7001- 7005) QO her application of the wt h hor none. de ease Eorrmne
had1been afisvigishplien of, insylip & wipfer-acclimatized carg( rinus carpio) induces hepatic

ultrastructural changes. Comp. Biochem. Physiel. Vol.106A, No.4, 677-682)
In mammals had been tested synthetic variants of the growth hormone release peptide by
Patcheit et al,, in 1995. They probed the peptide MK-0677, designated 2s potent oral
activator of the GH in dogs without effect in the tyrosine and prolactin levels after
20 application (Patchett AA., Nargund RP., Tata JR., Chen MH., Barakat KJ., Johnston
DBR., Cheng K., Chan WWS., Butler B., Hickey G., Jacks T., Schleim K., Pong SS,
Chaung LYP., Chen HY ., Frazier E., Leung KH., Chiu SHL. and Smith RG. 1995. Proc.
Natl. Acad. Sci. USA. Vol.92, 7001-7005)

Other application of the growth hormone release hormone had been developed in cattle to

25 increase the milk production, taking into account the stimulation in milk production
produced by the increased level of the circulating GH (Soliman EB., Hashizume T,
Ohbashi S. and Kanematsu S. 1997. Effects of Growth hormone (GH)-releasing hormone
and its analogs on GH secretion from cultured adenohypophysial cells in catile. Domestic
animal endocrinclogy. 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 stimulate growth, improve the larvae quality, and
increase the defense against pathogen agents, the dry weight, the protein concentration
and the RNA in muscle of fish and crustaceans reported in this document comprise a

solution for improve the productivity in the aquatic organisms culture.
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Te essence and novelty of this invention support that the peptide GHRP-6 alone is able to
stimulate growth, improve the larvae quality, and increase the defense against pathogen
agents, the dry weight, the protein concentration and the RNA in muscle of fish and
crustaceans. The secretagogue GHRP-6 zlone is ablé to stimulate growth orally, by

20 injection or immersion in fish and crustaceans.
DETAILED DESCRIPTION OF THE INVENTION.

Firstly, the biological activity to promote the releasing of GH of the hexapeptide GHRP-6
(Growth hormone release peptide), with the sequence corresponding to: His-D-Trp-Ala-
Trp-D-Phe-Lys-NH,, was demonstraied like in mammals and birds (Bowers C, Momany,
25 G, Reynolds G and A. Hong. 1984. On the in vitro and in vivo activity of a new synthetic
hexapeptide that acts on the Pituitary to specifically rejease growth hormone.
Endocrinology . 114: 1537-45).
As the teleost GH levels are very variable along the day serum samples were taken before
the treatment and after that per each fish. The result shows there was an increased in
30 serum GH levels in the time coursing experiment at 15 min afier the intraperitoneal
hexapeptide treatment. In teleost fish, as in other vertebrates, the growth promoting action
of GH is mainly mediated by the induction of IGF. The level of hepatic IGF mRNA




agents, the dry’ weight, the protein concentration and the RNA in nuscle of
fish and crustaceans. The secretagogue GHRP-6 alone is able to stinulate
growmh orally, by 20 injection or immersion in fish and crustaceans.
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i nvasi on
%PgR.P-lS was assayed in shrimp Litopengeus Schmitt demonstrate that alone was able to
improve the growth rate in crustaceans by different way of administration: a) .

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

The hexapeptide was assayed in shrimp Litopenaeus schmiiti demonstrate that alone was
20 able to improve the growth rate by the application of 4-immersion bath in different larvae
stagc':-.';'l"}-ic qu_aliiy of the larvae at the final of the larvac culture cycle was improved by
the peptide. Tﬁe 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.

25 The improved Q}Jality of the larvae was maintain by the adults shrimp yield an increase
biomass and more uniformity in the weigh and size of the animals. GHRP-6 was able to
promote the growth rate in adult shrimp Litopenaeus schmitti, by intramuscle injection.
After 15 days of the injection of the GHRP-6 the group of animals treated showed an
increase between 100% to 150% respect to a control group. (Exampie 5)

30 The secretagogue GHRP-6 administrated orally in the diet or encapsulated in Artemia
salina improved the growth rate in shrimp Litopenaeus Schmin, between 30% 1o 40 %
respect a control group. (Example 6)




the water content of the muscle. This results suggest the positive effect
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Intraperitoneal injection, b) Oal and c) Imersion. (Exanple 4) The
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15 *Significantly different from the control group (p= 0.015, Multiple Range Test) Bars

indicate standard error. Triangle indicate the mean growth rate.

Figure 4. Effect in juvenile tilapia over a threc-week period treated orally with GHRP-6
encapsulated on body weight aﬁd growih rate. Group -content five tilapia was treated
twice a week 0.1 pg of peptide/gbw with a control group receiving saline vehicle.
20 *Significantly different from the control group (p= 0.007, Multiple Range Test) Bars

indicate standard error. Triangle indicates the mean growth rate.

Figure 5. Growth promoting activity of GHRP-6 in shrimp Litopenaeus schmitts
treated with GHRP-6 by immersion

A: Increase of weight in milligrams of the three groups treated with the GHRP-6 and the
25 control gronp. B: Increase of size in millimeters of the three groups treated with the
GHRP-6 and the control group. C: Absolute frequency distribution of the gill
ramifications of the three groups treated with the GHRP-6 and the control group. D:
Absolute frequency distribution of the rostral bone of the three groups treated with the
GHRP-6 and the control group. I: Group 1: 0.001 mg/ L; II: Group 2: 0.01 mg/L; IiI:
30 Group 3: 0.1 mg/L and Control: Img BSA /L. *** p<0.001. Bars indicate standard error
(+DS). ANOVA follow by a DUNCAN test were applied for the statically calculation of



10-*Significantly different fromthe control group (p < 0.029; Student's t
test) Bars indicate standard error. Triangle indicate the nean growh
rate. Figure 3. Effect on body weight and growth rate of GHRP-6 non
encapsul ated orally intubated in juvenife tilapia over a three week
period. Goup of five tilapia were treated twice a week 0.1 g of
peptide/gbw with a control group receiving saline vehicle. 15
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ram fications. Figure 6. Dry weigh of the shrinp treated with the GHRP-6
and the control group. *** t- test p<0.001. Bars indicate standard error. 5
Figure 7. Relation between RNA, protein and DNA of the shrinp treated with
t he




GHRP-6 and the control group.*** t-test p<0.001. Bars indicate standard
error. Figure S. Gowth rate of |arvae shrinp Litopeneaus schmtti in
production conditions treated with G—IRI?I-G by i mersion. The experinment was
follow by six week. *** t-test p<0.001." Bars indicate standard error 10
Exanples Exanple |I. Biological activity denonstration of the GHRP-6 in
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dehydr ogeNerkern Mt @@Aﬁmwamscu yo gieane e plativer S mRAA| levsly m @lapia) and

uaD 1| cIaSPAh ke PPRHEGo TR AOVA g THFEE Dok e, el & deBiiERRp 1T €

Packard Scr&hed Eihugn@%&}ﬁr((:hloﬁﬁﬂﬁﬁw\@t GSapd‘tﬁcIQsSmg]e/\Asteb mithoBaofd Ré&der
conputer 20 pro ram Results were. expressed in_RNA arb 1‘%{18.‘&%%&?”8 Serum
t

GH | evel sisolkation chyt evidi guemidbym rthiocyenatsiphgnelyiblarefomm| sxisrt Hai nst
o oBL e MLyt RESPRROAVRY gl ) A0Bimkh st ¢ ver
gels and transferred 1o nylon membranes (Hybond N, Amersham UK) and hybridized
15 with a tilapia IGF-I ¢cDNA probe and subsequently rehybridized with a human
gliceraldehyde 3 phosphate dehydrogenase cDNA (GAPDH, kindly given by Dr. Bryan
Williams, Cleveland Foundation, OH, USA} to normalize the signals.. Hybridization

signals were quantified by digital image processing of scanned gels with a Hewlet

Packard Scanjet Phis scanner. Images were processed with the Bandleader computer
20 program. Results were.expressed in RNA arbitrary units.
Serum GH levels were determined by ELISA using two monoclonal antibodies against

tilapia GH (Mufioz et al, in preparation).

As the teleost GH levels are véry variable along the day serum samples were taken before
the treatment and after that per each fish. Figure | shows there was an increased in serum
25 GH levels in the time coursing experiment at 15 min afier the intraperitoneal hexapeptide
treatment. In teleost ﬁsh, as in other vertebrates, the growth promoting action of GH is
mainly mediated by the induction of IGF. The leve! of hepatic IGF mRNA increased
significantly in response to intraperitoneal injection of GHRP-6 at 30 min backing to the

normal value during six hours afier injection. (Figure 1)

30



the treatnment and after that per each fish. Figure 1 shows there was an

I ngreased in serum 25 GH levels in the tine coursing experinent at 15 mn
after the intraperitoneal hexapeptide tpeatnent. In teleost fish, as in
other vertebrates, the growh pronoting®action of GHis mainly mediated by
t he induction of IGF. The | evel of hepatic |G- nRNA i ncreased

significantly in response to intraperitoneal injection of GHRP-6 at 30 mn
backing to the normal value during six hours after |nject|on (Figure 1)
30 8 Exanple 2. Growth pronoting activity_ of j

(Oreochr (Enmnldp)Z Groweth promating,pedyity pf &ﬁ%?(? éEYﬁ“glﬁ ’ﬁ‘tﬁf‘éﬁ’f’f‘ Plybri d
tilapia eochrom s aureus) supplied by the Aquadlque Aguacul ture Station
(Havana, ) were acclimated in a 500 litters tank with, re-circul ating

freshwat erj at WRspetitbdearRpeti@nt phot operiod (14 hours Ilght and 10 hours
darkness) and fed with comrercially prepared pellets (CENPALAB, Havana,

Cub f Aquedi mAqua:num d
Cui ob gyl b P ORI e e oo © o a,ﬁ; °§; 6 (BACHEM
Swi t zer | BiatiomaHadirlaytGuba) rwaBS2cehithated] e @e80Q iitkeE dae SR &T F‘r'ifj"a r ee

Kk t f fish R&rd
\ggﬁi rs1i 2t e@%ﬁwg{ege 2%@“%8?“%%&3?%@@“ ?i&mlgrgl?%ﬂ -Egg)era ea%g]él Wei ght of
61:1-- 14pg %tﬁruénﬁﬁ&erau?% aréd palpita (@ENnAam dfavabamdGu @mlyorrmms 41
29.67 g were injected w

BS as a control {0 grans
was rreasmqadlalm&m §% ohbedy weight wWersedmisered t"\‘fE‘%&ﬁg‘f@%M °rleg"b 4 with
m cr, Chlp Stoeltl ng Co. Wod Dale, U S A). The treatnment with GHRP-6 by
[ ntr1 per| ¥ ni stration si gnificantly stinmulated growth as

20 i ntr Qpé 0%25@1?#@35%'?@ ol it og o Hifed et Fech W8MITEN
admi ni str@tde Qfeks at 0.1 pg per gram of fish body weight (gbw). The peptide was administered
to a group of eight male tilapia with average body weight of 61% 14.3 g and seven male
tilapia with average body weight of 61.41= 29.67 g were injected with PBS as a control
15 group.
Body weight in grams was measured weekly. In all the experiments the animals were
Jabeled with microchips (Stoelting Co. ‘Wood Dale, U.S.A)). '

The treatment with GHRP-6 by intréieﬁtoneal administration significantly stimulated
growth as determined by the increase in growth rate after three weeks of treatment

20 intraperitoneal injections of 0.1 pg/gbw. (P<0.05) (Figure 2)
2.2 Oral administration |

Other ways of peptide releasing were evaluated orally intubated peptide (Figure 3) and
encapsulated intubated peptide (Figure 4), the growth rate was also statistically
significantly in both treatinents to compare with the respective controls groups, and in the

25 later case there were statistically differences in the body weight to the end of the
freatment. A comparison between both orally intubated treatment showed a higher body
weight gain with the encapsulated peptide treatment one.(P<0.05)

GHRP-6 peptide was diluted in phosphate buffered saline (PBS) and administered
_ through a plastic tube to the pharjngeal cavity to a group of seven male tilapia with
30 average body weight 87.22 + 14.1 g PBS was delivered to the control group {n=7, all
male tilapia) with average weight 89.22= 7.66 g. The treatment was done rwice & week




O her ways of peptide releasing were evaluated orally intubated peptide
(Figure 3) and encapsul ated intubated peptide (Figure 4), the growmh rate
was al so statistically significantly in,both treatments to conpare with
the respective controls. groups, and in cl'he 25 | ater case there were
statistically differences in the body weight to the end of the treatnent.

A conpari son between, bot h. or-gl LNt ubat ed. tr i body
wei ght ga‘ﬁﬁ“\&'t ct"FFé’k%Fltc(gE)é‘ﬁ?é’é’dhBé’b?’F‘&@%’r%%ﬁ%r@ﬁﬁ“&%&?%@%&@) RP- 6
pepti de vgs diluted in phosphate buffered saline (PBS) and adm ni stered
through a“plastic tube to the pharyngeal cavity to a group of seven nale

tilapia with, 30 averaqge hody..wej * : tedeed to
the. cont riT @F&&ﬁ%ﬁ@?na?|P°ﬁ%¥§hl?ﬁtag%Y%ﬁ ?Aﬁet#%ﬂféi?%sgg’%ﬁé’;ﬂgﬁt'é@& ng 7.66
g. The treasmepil. @Bty éMiosd amdegiicdicld agapshlaes poptids Tik Hexdpegtide gbw.
Body wei ght in grans was neasured weekl Fi gure 3) For,

i th | ati
of pépti deHPReb mmsméh@%la?W@éﬁ%ébﬁ&%ﬂﬂwg%@ﬁ@W%weﬁ?%%ﬁ‘Z#r ae![ o

al ., 1988, usi ' n . A6 C ' : t hedGide Weee

nexapept | Bebic b alehBe Blg Yeidh 3R B3k BUAS HAUEAIRER pARLe SoR

phar yngeaidriinistdryd o seencrmalvedilepiui widpoeerage veight 8886 Hddypaveiaglat c@yoby f

8.38 g. Polyner beads wi thout peptide were adm ni %&?ergéj to4 even nal e

tilapia voRp-alhsrarptmoRtivwspeomes twices woek pt d 4 e/ & BR8N up. The

treatment was perforned twice a week at 0.14 g./ gbw. (Figure 4) Exapple 3.

G owt h prBxampleg3ariowith ypromoBrRRacdivity ?l'uGEml?-é pouyse 6&7‘?“@{%‘" P

til gBI a bﬁ i r?i on Tilapias (Oreochrom s aureus) of 1.5 g of nean wei gh
tread B&%Y HREEP®Bn with two different doses of GHRP-6 (10 pg /100m

and | 009 1T{}00d JOrebehroRiid BkrefWINGS g oI AR Weigh weralraned/by imylassiinovidlyi cal
solution. In the experinent was neasured the wei gh {Tabl e 1), .biochem cal

bl ood par wredifferent1dosesTabIGHRE-6 (10rpe=f106m] pad 390pe /100y A imilak FRICHi cos
(Tabl e 3) Hel m_nt o ngeneos. (T 4)) and humidity and protein
concentraﬁ% HW%%@IMW@EWCAF@&F@' per group (3x) with mean wei gh of 1
g were selegted for the assay. I.n.9 tank '«Qf 40,11 : r d the
exper i meni“. ths, EXReTiRRk %pﬁﬂf%sa{ﬁdowv%?g‘agﬁ%"q o’ H?‘:ﬁ%%almﬁogd Pt

15 (Table 2), number of parasite in gill (Trichodinicos (Table 3) y Helmintos mongeneos

(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
days.

20 The groups and doses were distributed as followed:
Group1 10 ug/100ml (Treatment 1)
Group I 100 pg /100mi (Treatment 2)

Group 11 Control (Physiclogical solution)




days. 20 The groups and doses were distributed as fol | owed:
pg/-100nl( Treat nent 1) G oup ||

Cont r ol

di fferent groups of tilapia treated witH
wei ghConpari sonStatistically Treatnmentn(qg)

254. 561,
1009 110015#_1563

*Significg&%&*igifference. Multiple rank tests 5 Table 2. Hematocrite
val ues in the

G upo |

Mean wei ghConpari sonStatistically Treatnentn(qQ)
G upo |

Goup I 10

100 pg /100m (Treatnent 2) Goup |11

solution) i Tab%)e 1. Mean wei gh neasured in the
GW 6 by imrersion Mean

DSbet ween groupsdi fference

a1 it Ehomassaied 1334 GLIPESL g ol ea i Rbe vy 0711

(Physi ol ogi cal

| mer si on
SDbet ween groupsdi fference

orl)lfferent groups of tilapia treated with GHRP-6 by
1527.464.531-11(2.4)*

Mean weigh Comparison Statistically
Treatment n .
(g) £ DS between groups difference
Grupo 1
P 25 4.5611.07 11 0.01454
10 pg /100 mL
Grupo I
d 25 4.5411.38 n-m 1.07177*
100pg /100 mL
Grupo III
PO 25 3.4741.52 HI-1 1.08632*
Salipe solution

*Significantly difference. Multiple rank tests

Table 2. Hematocrite values in the different groups of tilapia treated with GHRP-6 by

immersion
Mean weigh Comparison Statistically
Treatment n .
(g) £SD between groups difference
Grupo [
15 27.4614.53 I-11 (2.4)*
10 pg /100 mL :
" Grupo 11
i5 25.0615.25 11-II (1.0*
100pg /100 mL
Grupo III
15 26.4614.08 1J-1 (1.4)*
Saline solution

* There is not significantly difference. Multiple rank tests



10-g /100 nL G upo 11 1525.065.2511-111(2.0)* 100g /1 00 nL G upo |11
1526.464.08111-1(1.4)* Saline solution 10 * There is not significantly
difference. Multiple rank tests Table 3., Invasion intensity (l) and
extension (E) inthe tilapia treated with GHRP- 6 by immersion for the
protozoo Trichodina sp. Treatnentnl'b Conparison Statistically E (% between

di f f G upo, | 257, 731001 - 11 (442 10g/100n <G
71 252, BodkAviT IRV BUPIROR) Y B E LA pE RP P Ssas SURSERFS Y 1. 42)

Saline sql yti - ' IhL&RSkp Y S bE: Invasion extension
*Signifi canﬂr%/iglailf?rfme% ng%.ogguﬁcti pl eﬁrank tests Tabla 4. 1nvasion intensity

(1) and extension (E) in the tilapia treated with GHRP-6 by i'mrersion for

Hel m nt os—ABhogeness—-h—the—gHH—per—Hsh—iG—Coppar i sonSt at TR Edlat
Tr eat mentjni sk (ggtg_lbeleut weern glrloupsd'i,ffe-eﬁm)b Comparison Statisittally
between groups difference
Grupo ]
po 25 7.73 100 11 (4.42)
10 pg /100 mL
Grupo 11
i 25 2.80 84.6 II-m (5.88)*
100pg /100 mL
Grupo Il 25 8.76 92.30 -1 (1.42)
Saline solution ‘

°I: Invasion intensity
5 bE: Imvasion extension

*Significantly 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 .
L . b -Compatison Statistically
Treatment n I E (%) )
between groups difference
. Grupo L. .
,P 25 | 039 34.7 51| (0.304)
10 pg /100 mL '
Grupe 11
d 25 0.66 50 I1-11 (0.521)
100pug /100 mL
Grupo Il ‘
P 25 1.07 46 1D (0.826)*
Saline solution

°I: Invasion intensity
bg: mvasion extension

*Significantly difference. Multiple rank tests




G upo |. .250.3934.71-11(0.304) 10 pg/100nmL G upo 1i250.66501i-111(0.521)
100g /100 nL Gupo 111251.0746111-1(0.826)"" Saline solution "I- |nvasion
intensity bE: Invasion extension *Significantly difference. Miultiple rank
tests 15 p Table 5. Humidity nean val ued“in nuscle of the tilapia treated
with GHRP-6 by imersion. Mean hum di tyConpari sonStatistically Treatnentn
SD (% bet ween groupsdi fference G upo |2482.963. 631-11(0.791) 10 g/ 100nL

G upo 112483.53.3111-111(2.666)" 100g /100 nL G upo

| 1'12486. 4231281l § - HuBidiBBnedR vialiRs $0 mlistienof* e gitirfia teatet ywith GHRR-A .
Multiple rank tests 5'Table 6. Protein concentration nmean values in the
tilapia treamewrsipnh GHRP-6 by inmmersion. Mean

hum di tyConpari sonStatistically Treatnentn SD (% between groypsdifference
G upo | Mean humidity |  Comparison Statistically
Treatment " + 8D (%) between groups difference
Gripo |
P 24 82.96%3.63 I-II (0.791)
10 pg /100 mL
Grupo 11
24 83.513.31 11111 (2.666)*
100pg /100 mL
Grupo I11
24 86.42+3.23 -1 (3.458)
Saline solution

*Significantly difference. Multiple rank tests

Table 6. Protein concentration mean values in the tilapia treated with GHRP-6 by

immersion.
_ Mean humidity | Comparison Statistically
Treatment n .
+ SD (%) between groups dlffer_encc
Grupo
poc. 23 6.10 - (1.160)*
10 pug /100 mL '
Grupo 11 ‘
P 23 4.54 -1 (1.38y*
100pg /100 mL
Grupo 111
pe 23 3.55 I11-1 (2.64)*
Saline solution .

* Significantly difference. Multiple rank tests

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

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

The application was made each three days, Four applications were made for each group,




236.101-11(1.160)* 10g /100 nL Gupo Il 234.9411-111(2.38)* 1 00 g /1 00
m.-Gupo 111 233.55111-1(2.64)* Saline solution *Signifcantly difference.
Multiple rank tests 10 Exanple 4. GrovvtP pronoting. activity of GHRP-6 in
shrinp Litopenaeus schmtti treated w H GRP-6 by i mrersion. Three
different doses of GHRP-6 were applied by imrersion to groups or shrinp

|

| arvae. 15 The application was. made eac r Y ' 40NS
wer e mad én?]Ba:mSéEﬁ CPERLETOpP ’?%&%?%véneo%é—&@ oaﬁlﬁ‘r!%? %rs & g'gpﬁceggﬁﬂeﬁtg&bovi ne

serum al ym $r tolEorlcLRRITOR B GRERP-6 pRdiRensisedwitatas ollow: concentrati on
of GHRP- %H%)Hec;be??ter toﬁf seawat e]r as follogv.aqGroup 1: 0.001 ng/ L Goup 2:

0.01 ny/ g : 49.1 ng/L Goup 4: 1 ng of BSA/ L The group treated
W th 0.1%%}3%'_8#1% -6 inprove the quality of the shrinp larvae show ng

an increage nea i in 153% nean size in 26% nunber of gill
ramficatémg%aﬁ@f’ﬂg&nunber of bone rostral. In all cases the difference
was statistical 10 significantly. (Figure 5 The entire treated ani nal
showdd | JWEPWaPerm@dntent in the nuscle and increased the

Group4: 1mgof 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 153%, mean size in 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 activationr 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 .
tréated 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 variation coefficient

20 was lower in weigh and size (Figure 8).

Example 5. Growth proﬁnoﬁng activity of GHRP-6 in adult shrimp Litopenaeus
schmitti treated with GHRP-6 by intramuscle injection

Injection of 50 pl of the GHRP-6 was made between the second and third abdominal
segment in adult shimp of approximately 15 g. One injection each three days was made
25 with the doses of 1pug 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 and the gronps ireated with peptide.

Significantly difference were observed in the groups of animals treated with the GHRP-6
{(p<<0.001) with an increase between 100% - 150%.




value in the rel ati on between RNA/DNA, Protein/DNA suggesting the
activation of the 1 netabolismin the nuscle of the |arvae by the GHRP-6.
(Figure 6 and 7) These results are very jynportant taking into account the
rel'evancy of the quality, of the 15 Ia”ae for the culture of crustaceans.
In production condition the survival rate of the |larvae was increased in
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non-treat sane assa was i'ncrease in 115% and

t he size h,asg?%mﬁmebnotapawd;ﬁaﬂﬂ.the uniformty of the animals was
hi gher in the group treated with the hexapeptide and the variation

coeffici eRlamgth ¥O&rbAUE prémotifg GEMRNSCHRI-6158 Uhein®) Likpanmahe sGhmifii owt h

pronoting activity of GHRP-6 I n adult shrinp Litopenaeus schmtti treated
Wi t h GHRPh@ateq vwith GHBEd iscludied én therdietnj ection of 50 }ii of the GHRP-6 was
made between the second and third abdom nal segnment in adult shrinp of
appr 6xi maThé GHRP-§. wamiackhdedet 1%1in dmohiettdfipoet ldewpe shiamp ddlapenass sefymili- t he

d f f GHRP-6 f i gh t hr i, I
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wer e Use\%wsiﬁ%éﬂ' 'glmﬁ?mm \eﬁdr%ey\%%@da Shl6- 15926 chitesag/alisimae

th peptide. I gni l'y

treated icantly difference were observed in the groups
of ani mal sodcervateorhpmleh ProvesCBIIPhEnistrp<dR-501 Procontral groupcvesafred pathiben 100%

- 150% The, aningl s. e i ntained,in.a.ne .8 i . e pond
wat er t enfisf ﬁ’i‘%‘;@’ %@5@53&% W@‘%‘n%@&b%r%gégﬂ%ﬁ%#. &E}gglp"ﬁg&g@dgovw h
pron@t i NgAGHAGE ihe XipefFriBM: Thé Burshisr siihd bipRAnfeatwss Mcdayst ti  treated with
GHRP-6 included in the diet 5 The GHRP-6 was j n¢luded at 1% in the diet of

post | ar vbe SRR intladpscindeqdictelithe past larvaepf spRppiBIBTQNSS e APLUP&LR by a
et hod rep At_%.%pycsg%gagégﬁ{]ﬁﬁ] %M&{ﬁﬁcﬁg&?%m\@cham cs and

di ffusi onal” changes”observ ayer chitosan/ al gi hat e coacervate
i ot wi T nO TR P BRI IBHBMRR gh"ahd Sl e wer e measur od at. the begi nni ng
and at 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 saling 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 a 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 control group. Significantly difference. (p<0.001).




10-the end of the experiment. The duration of the experinent was 30 days.
The G RD-6 included in the diet of the post |arvae of shrinp inproves the
growth rate in 30%- .40%respect to a cggntrol group. Significantly
difference. (p<0.001). 6.1. Artem a sauna encapsul ati on The GHRP-6 was
encapsul ated in Artema to feed the post |arvae of shrinp Litopenaeus 15
schm tti and Litopenaeus vananei. Fogy! ncapsul ati on the pepti de was
added in Artem a sauna in a concentration of 10 ng/L for an hour and the

anem a wa n : wer e
eed the NUEFHEP HEsTRELATING ORI RRRESISTANGE o PISRASESHE 17 e
BSA encapa@leATIC ORGANRIYMSAat the sane concentration. 20 The GHRP-6
encapsul ated in anem a salina inprove the weigh and size of the shrinp

| arvae in 30% 40% Respect to the control- group. Significantly difference.
(p<0.001). is CLAI M5 METHOD OF STI MULATI NG GROMH AND RESI STANCE TO

DI SEASES OF AQUAR|Methiad/Adt SieRerowtil stimunlstiom enkd fesistanke tgdipeadss of ifishiandi on

and resistance to diseases of fish,and crustacean act.enized by the
Gse of & pept| de EHBSEOLFHAACHEE By of 2 pepide GHRE YAl e 385t
H s- D Trp- Al a- Tr pi-19he -LMg_TWP&,Lﬁ_ hod as claim 1, characterized by

the use of the GHRP-6 ih fornulated “feed for the fgrowth stinul ation and
resistance to @ sdasethodhs tlairh laskrracigrized bytthe ssmel the GEREdninr fermulatedt 0. 01

- 50 NO of peptid e am of wet. I.ght f the animl . 3. t h as
claim1, charact egée%rg@etﬂg“ﬁééh mﬁ?ﬁ& gqgﬁs@?rﬁepté’r?’ﬁﬁ?%s ﬁnﬁgﬁtﬁgns f or
the 1@ owt h sti mul ghitedtanii doBsdnTaBsieEf 6.01 iSO g F peiidelped Prannéf warrvagglaceans
in concentration of 0.01 - 50 g of peptide per gram of wet weight 15 of

the animal. 4. A ®feh#geimgb claim 1, characterized by the use of the GHRP-6
by i mMTersion 3 A method as claim 1, characterized by the use of the GHRP-6 in periodic

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

15 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
fresh water and seawater at concentration between 10 — 500 pg of peptide per

" liter in inferval between 1 1o 7 days. C '

20 5. A method as claim 1, characterized by the use the GHRP-6 in feed
encapsulated for the growth stimulation and resistance to diseases of fish and
crustaceans at concentration between 0.05 — 10 pg of peptide per gram of wet
weight of animal in intervals between 1 to 7 days

6. A method as claim ! to 5 characterized by their application in tilapia

25 Oreochromis sp.

7. Amethed as claim 1 10 5 characterized by their application in Salmon sp..

8. A method as claim 1 to 5 characterize by their application in Litopenaeus
schmitti, Litopenseus vanamei.

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

30 10. A method as claim 1 10 9 characterize by the use for the preventive and

therapeutic treatment in parasites infection and other diseases.




for the growth stinulation and resistance to diseases of fish and
crustaceans in fresh water and seawater at concentration between 10 - 500
g of peptide per Iliter in interval between 1 to 7 days. 20 5. A nethod as
claim 1, characterized by, the use the P-6 in feed encapsulated for the
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15. Usage as in claim 14, characterized by its use as injection, oral or
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