
BACKGROUND OF` THE INVENTION METHOD OF STIMULATING GROW'TH AND RESISTANCE
TO DISEASES OF  AQUATIC ORGANISMS 5 The Invention is related with the
chemical synthesis for Increase the growth rate m  marketable fish and
crustacean. The synthesis of peptide analogs of Lew and Met  enkephalins
was reported and showed that they stimulated growth hormone (GH) release
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 growth hormone. Endocrinology. 114:
1537-45). Studies to investigate structure-activity relationships of GH
releasing pcptides (GHRPs)  continued and led to the identification of
GHRP-6 (His-D-Trp-Ala-Tip. -D-Phe-Lys-NP37),  who has been demonstrated to
be an extremely potent and safe GH secretaeogue (GES)  in animals:
including humans, however not previous report has been published using this
15 compound in aquatic organisms. Ave demonstrated as a novel fact. taking
into account the lark of evidence crustaceans of  the signal cascade to
stimulate growth (hypothalamus - pituitary gland - target organ).  that the
peptide GHB2o-6 alone is able in even a similar biological function in
crustaceans  than in mammals 20 Fresh Water fish IS Use principal
production in aquaculture; nevertheless in this last decade the increasing
of cults!-c 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 Use aquaculture production (Gdrnez-Ch,iarri M, Smith GI, de
in Puente 1 and Powers DA, 1995. Gene  25 transfer in shellfish and algae.
In it is Fuente j and Castro P0. editor:. Gene transfer in  aquatic
organisms. Austin. Texas: RG Landes Company and Germany: Springer Verlag:
p.107-123). The study of the molecular characteristic from the hormone and
peptides involved in the  Erowth mechanism in the marketable fish and
crustacean species is very im :cant to use  30 in use improving nine
aquaculture. One example to understand that is the use of gonadtropin
release hormone (GnRH) and the antagonist of the dopamine receptor used by
Silverstein et al. in 1999 (Silverstein JT) 



Bosworth B(j. and Wolters 7i:H. 1999. Ear , L itiiOn of dual i nicct'oii of
LHRHa and the  dopamine receptor antagonist pimozide in cage spawning of
charnel catfish Iclalnn:s  punctatus, Journal of the World Aquaculture
Sway. Vol 30; NC'.2; Jute; 263 268 tai  the regulation, and induction: of
reproduction in catfish (Ictlarus pure!arus)_ This species  5 has high
importance in world aquaculnne. Hashizuie et al., reported in 1997
(Hashizmne :., Sasa<i M.. Tauchi S. and Masnda H.  1997. The effect of new
growth Hormone clearing peptide (KP 102) on the release of  growth hormone
in goats. Animal Science and Technology. Vol. 68, No.3.. March, 247- 256)
the use of a synthetic peptides for the increase of the productivity in
animal farns. 10 They demonstrated the induction of growth hormone in goat
by injection with a novel  growth hormone release synthetic peptide Insulin
had been administrate wo fish orally and deronsrated changes in signal of
receptor and hormones involved in carp adaptation to different temperatures
(Vera 1v11,  Ro?nrro F.. Figueroa J.. An!thauer.R., Leon G., Villanueva.
and KrauskopfM. 1993. Oral 15 administration. of insulin in W:n'.er-cL'._
rn alt zcu carp (C pl-;ins cwpio) educes hepa.ir'.  lL.;  ultrastructural
changes. Comp. Biochem P'hysiol. Vol.106A;No.4. 677-682) In mammals had
been tested synthetic vanants of the pacnih hormone release peptide by
Patchett er ai.. in 1995. They probed the peptide MK-0677, designated as
potent ore]  activator of the GH in dogs without effect in the tvi isir.e
and prolactin levels a ter 20 application (Patchett .qk.. Na gund 'RP.. Two
JR.. Chen MN., Basle t K]., Johnston  DLR.. Clicrig K.: Chat: w VS.,
.:utter >~.,Hicl:ey G., ?asks r.; Srliei ,;, Ie., }long SS..  Chaurhg LYF.,
Chen HY., Frazier F.,. Leans IC;., Chia SHE. and Smith RG. 1995. Frog.
Natl. Acad. Sci. USA. Vol.92. 7001-7005) Oilier application of the growth
hormone release hormone had been developed in cattle to  25 increase the
mirk production, taking into account the stimulation in milk production
-produced by the 7P_ n, aSoo level of the ciwlatinp G.H (SoliInan PB., H
.shizu.zne  OWN S. and Karlernatsu S. 1997. Effects of Growth hormone
(GH)-relcasin~ hormone  and is analogs on GR secretion from cult-red
adenohypophysia] cells in cattle. Domestic  animal endocrinology. Volta(]);
39-46) 



30 There are not previous repots of the use of GHRP-6 in fish of
crustacean. The use of  G1IRP-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 R~.A in muscle
of fah and crustaceans reported in this document comprise a  solution for
improve the productivity in the aquatic organisms Culture, 4 24 jUL 2UU[s
There arc preliminary results in the genetic breeding Of some Shrimp
species like Feinueus japonicus and Litopenaeus but these are not enough
because the lack of  knowledge about the genetic and biochemistry of These
organisms (^ nz.e, J.A.h.; 1998. Penacid genetics and biotechnology.
Aquaculture 164, 23-+7 and Fjalestadl, K.T. .Car,  5 W.?3., Lou. J.L.,
Sweeney, 1N., 1999, Genetic variation and selection response in body
`,eight and diseases resistance in the Pacific. 'Whitt- Shrimp Penae:tc Onn
e,rei .  Aquaculture 173, 10. Abstract only). 11 is very important to apply
the biotechnology,  molecular biology, genetic engineenng and biochemistry
to the culture of shrimp to  improve the productivity (Bachere, E., AM E.,
Noel. D.. Poule, V.; 1\9orvan, A.. 10 Rodriguez, J. (1995) Knowledge and
research prospects in marine mollusc and crustacean  immunology.
Aquaculture.152, 17-32). This invention support that the GI-3RP-6 alone is
able to stimulate growth, improve the  larvae quality, and increase the
defense against pathogen agents, Inc dry weight, the  protein concentration
and the RNA in muscle of fish and crustaceans. 15 ESSENCE OF THE INVENTION,
Te essence and novelty of this invention support that the peptide GFR-P-6
alone is able. to  stimulate growth improve the larvae quality, a2 -!d
increase the defense- against pathogen agents; be dry weight, the protein
concentration and the 2\1N in muscle of fish and  crustaceans. The
secretaagogue GHRP-6 alone is able to stimulate growth orally, by  20
injection or immersion in fish and crustaceans. Brief description of the
figures: Figure 1. Thapia 1GF rniZNA levels and sic me GH levels in
juvenile tilapia injected with  the G] ThP-6 peptide. Each ,coup
intraperitoneally infected was of three animals. Liver  and serum sample
were taken 15, 30. 60 and 360 minutes post injection. A sample serum 25 was
taken from each animal before the treatment. Significantly different from.
the control  



group (p < 0,001 AN'OVA, Duncan test). The standard error bar is shhowed.
Figura 2. Effect on body which; and growth rate of GH1RP-6 intrapentoneally
infection in  juvenile tilapia over a three-week period. Signiificatily
different from the. control group  (p < 0.029: Student's I test) Pars
lndicate standard error. Triangle. indicate rice mean  30 grow h rate.
Figura 3. Effect on body' w mint and growth Talc of GHRP-6 non encapsulated
My  intubated in juvenile tilapia over a three week period. Significantly
different from the   control group (D- 0.015 t fell Bars indicate standard
error. Triangle indicate the mean growth rate Figure 4. Effect in juvenile
tilapla over a three' weed period treated Orally with GHRP-6  encapsulated
on body weigh and growth rate. Significantly different from the control  5
group (-p= 0.05; `Tp= 0.007; 1 Test) Bars indicate standard error. Triangle
mdica!es rite  mean growth rate. figure 5. Growth promoting activity of
GURP-6 in shrimp Liiopenaeus schinilti  treated with GHRP-6 by immersion A:
Increase of weight in milligrams of the duce groups treated with the GHRP-6
and the  control group. B: Increase of size in millimeters of the three
groups treated wild the  GIRT-6 and the control group. C: e bsolute
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. rostra] bone of the three groups treated with the
GFRP-6 and the control croon. Groups i,'II and III were treated with
different doses of i5 the peptide. Control: Croup treated with BSA. =.k
p<0.60i. Bars indicate standard  deviation (DS). ANOVA MAY, by a DUNCAN cat
were applied for the statically  calculation of the diference r] welch and
size. Iiolmoriorov-Sm ?111T1ov was applied to  rostra] Done and gill
ramifications. Figure 6. Dry weigh ci the shrimp treate i with the GIi^P -6
and t-1:e control group. `.:. t  20 lest p<O.00i. Bars indicate standard
deviation. Figur 7. Relation between RNA, protein and DNA of the shrimp
treated with the  GHRP-6 and the control group. The statistical difference
show the hypertrophy promoted  by peptide in comparison on the control
group. " 14M,9<0,001 . Bars indicate stanch t  



deviation. 2` Figure S. Growth rate of larvae shrimp LizopEneaus schmini in
production conditions  treated with GE RP-6 'ev immersion. Th control group
received BSA. The experiment  was follow by six week. 14" i-test pc0.001.
Bars indicate standard deviation. DETAILED DESCRIPTION OF THE INVENTION.
Firstly, the biological activity to promote the releasing of GI-i of the
hexapeptide GHR'-6  30 ((growth hormone release peptide); with the sequence
corresponding to Pbs-ID-Trp-Q.ii- I rp-D-Phe-L. \'s-NE:e was demonstrated
like in. mammals and bl;d. Wooers C, .Mo'nan,y, G  G, Reync)ds C and A Ho
!_ 1 'S4. On the is 1 itro and in vivc activity ct a new Sli1111ied1C  he)
peptide that acts rill the Pituitary to specifically release growth ii Oi
!CaC.  ET.docnnclog; 14: i531-', ). As the teleest GH levels are very
variable along tt]e day serum samples ~ere taken bE ore  3 the treatanent
and after that per cccli lair The result shows there was an increased m
serurs GE levels in the time coursing experiment at 15 min after the
innaperitoneal  hexapepUde 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 rnRN.A  increased significantly
in response to intraperitoneal injection of GH I -6 at 30 min  10 backing
to the normal value during six hours after injection. (Examplle 1). It was
demonstrated that the peptide GHRF-6 alone exert a similar biological
function it  fish t an in mammals and birds suggesting that This is
sn-rldz'. In vivo. the role of the GF;RP-6 in controlling body grow h in
freshwater juvenile tilapia  was assessed. The treatment with; GHiCP-6
using different ways of administration  15 significantly stimulated growth
in comparison with control group as determined by the increase in g owth
rate after three weel;s of treatment by three different ways of
administration: a) Iaper meal injection. h) Oral and c) immersion. (Example
2) In e tilapia larvae were, demonstrated the effect of the. hexapeptide
GHRP-6 applied by  immersion In the increasing of pathogen. resistance and
muscle quality. (tExample 3). The 20 result showed that the tilapia groups
Heated with the Gi3RP-6 increased the weigh and  protein concentration and
decrease the intensity and extension of pathogen invasion a e  



he water eo:;''.ent of the muscle. This resells suggest the positive effect
of the hexapepnde  1. rue protein s)-J]T''eSiS GHRP-6 vras assayed in,
shrimp Lr7GpERCU~ Sehmyit demonstrate that alone wa< able to  75 improve,
the growth rate in crustal-'Tis by gift Brent way OI ad?L"`-ristrar on: a.)
lntraperltone l injection. b) Oral and c) Immersion. (Exanple 4) The
hexapeptide was assayed in shrimp LIlC~ e Oe S sc/i m,Pi demonstrate that
alone was able to improve the growth rate by the application of 4-immersion
bath in different larvae;  stage. The quality of the larval, at the final
of the larvae cultu e cycle was improved by  70 the peptide. The larvae
showed significantly increase in size, number of gill ramifications.
modification of rostrai Done, protein Concentration and RNA in the muscle.
a was evident an incrC red metabolic activity. 74  7 he Improved quality of
the la vat was m Main b'~ the adults shrimp yield an ncreise  biomass and
more uniformity in the welt'': and size of the animals. GHRP-6 was ah!e to
promote growth rate in adult shrimp iiopenaews 2Chiii; l7f, by
iiitrasnuscfe I:Itechcri. .After 15 days of the injection of the G 1 P-6
the group of animals 'created showed an.  5 increase between I OU`Yo to
150% respect to a core rol group. (Example 5) The secretapogoc GHRP-6
administrated oraily in the diet or encapsulated in ,rremia  sclinc
improved the growth rate in s}rimy Litopenaeus Schmitt, bet vecn to 40 `4
respect a control group. (Exam ,ple 6) Examples  10 Example 1. Biological
activity demonstration of the GHRP-6 in fish. Fifteen tilapias with average
weight 71 t 2S where used for the experiment. The GHRP-6  Was injected with
hexapeptide at 0.1 pglgbw. The liver _id blood samples were drawn  before
the treatment and 15, 30, 60 rued 360 minnies after the peptide injection
(three  animals per a oup). The serum and liver sample were collected and
stored at - 70C until 15 used for total RNA isolation and Northern '-do;
analysis or for measurement OH level  by ELISA. A serum sample was also
taken before the treatment in all animals. o horn blot analysis was used to
measure the relative IGF rrtcNA levels in tilapia  injected with the
peptide. Total RNA was purified from liver samples as described cv  



Chomozynski and Sacchi (Chhoiiiczynski i ; Sacchi N. Stn le step method of
RNA 20 isolation by and guanidium li.iecy'anzte-phenol-chloroform
extraction. areal Biochern  19Et7;162:156-59). Twenty Pa of RNA were
fractionated on 151 formaldehyde asarose  gels and transferred to nylon
membranes (Hvoond N. u-nersharn, UK) and hsoridtzcd  with a tilapia ICE-I
cDNA. probe and subsequently rehybr-idized with a human  gliceraldehyde 3
phosphate dehydrogenese cDNA (GAT)DE,, kindly given by Dr. Bran 25
511harns. Cleveland Foundation- OH, USA) to normalize the signals.
Hybridization  signals were quantified by digital image processing of
,canned gels with a Hewlett  Packard Scanjet Pius scam: Images were
processed with (he Bandleader computer  program. Resales were expressed in
RNA arbitrary units. Scram GE levels were determined by ELIS?. using two
monoclonal antibodies against  tilapia GH (Mufioz et al, in preparation).
gaup 2'211071)_ As the teleost 6:1 levels are wary variable along the day
serum samples were taken before  the treatment and after that per each Ash.
';cure 1 shows there inns an increased in server.    Gill levels in teh
time coursing experiment at 15 min after 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 increased significantly in response to intraperitoneal
injection of GHRP-6 at 30 min backing to the normal value during six hours
after injection (Figure 1)  Example 2. Growth promoting activity of GHRP-6
in juvenile (Oreochromis sp) tilapia GHRP-6 (BACHEM, Switzerland) was
diluted in PBS and injected Twice a week during  three weeks at 0.] tg per
grain of fish body weight (gbw). The peptide was administered  IS to a
group of eight male tilapia with average body eight of 61.41 = 14.36 g and
seven male tilania with average body weight n 61.58 ~ 29.67 g were injected
with PBS as a  control group. Body weight in grams was measured weekly, In
all the experiments the animals Were  



labeled with microchips (Sioeltirg Co. Wood Dale, U.S.A.) (Figure 2) 20 2.2
Oral administration Other ways of peptide releasing were evaluated orally
intubaled peptide (1'i mare 3) mid  encapsulated incubated peptide (figure
S), the growth rate was also statistically  siginifcantly in both
treatments to compare with the respective controls coups, and in the  later
case Awe were statistically' Cpl differences in the body weight to the end
oft ht 25 treatment. A comparison between both orally incubated treatment
showed a higher body  weight gain with the encapsulated peptide treatment
One. 22.1. Liquid peptide solution A;-T-6 oepdca-c diluted in io t;,te RAW
Stint fl (PB~ (PBS) r acmirll~te,ec  phosphate and through a plastic tube
to the pharyngeal cavity to a group of seven male tilapia with 30 average
body weight 84.66 = 12.2 c. PBS was delivered 10 the control coup (n=?. all
luck tllapia) with average weight 6. S= 6_26 g. The treatment was done
twice a week   e curing, !-III Cc weeks at 0.1 11g rOV:. Body 1.! in rams
was measured weekly. (Fln'u,(I  3) 2.2.2. Encapsulated peptide For the
encapsulation of peptide the capsules were obtained as previously reported
by  Knorr ct al., 1988; using chitosm and alginic acid encapsulated
peptide. The hcxapeptide  GIP?-6 was administered though a plastic tithe to
t e pharyngeal cavity to seven We  tilapia with average body weight 89.09 .
8.38 E. Polymer beads without peptide were  administered to seven male
tilapia with average weight B9.86 = 13.54 g as a control  group. The
treatment was performed twice a Wcek at 0.1 jig / ghw. (Figure 4) Example
3. Growth promoting activity of GHRP-6 in juvenile (Oreoclrromis sp)
tilapia by immersion Tilapias (Oreociu-om i aareIc) of 1.5 g of mean weigh
were treated by inure-csion vvitlh  two different doses of CrHRP-6 (10 jig
10 DOmi and 100pg /100m]). A similar control  group was treated with
physiological solution. 



15 in the experiment was measured t e. wewji (Table 1), biochemical blood
parameters  (Table 2). number of parasite in gel: (T!chodinicos (Table 3) y
Helmintos mongeneos  (Table 4)) and humidity and protean concentration in
muscic Fifteen animals Per soup (_>:) wit mein weigh of Is were selected
for the assay. In 9  t c of 40 z.} ~ 4J liters v; ire developed die
experiment. One a week application was s done for 45 20 A, The groups and
doses were distributed as followed:  Group 1 10 2/100m] (Treatment 1) Group
11 100 pg /100ml ('Treatment)  Group III Control (Physiologica] solution) L
Lu['_  i0 Table 1. Wan weigh measured in the different groups of tilapia
treated with GHRP-6 by Immersion (g) - DS between groups I difference
G.ntpo I 25 4.561.07 1-lI 0.01454  H l 0 pg !] 00 rnL Grtpo Il 25 4.541.38
11-III I 1.07177+  100ug /100 mL GrupdIII F j 25 1.52 III-l 1.08632*
Saline solution SignifcantIy difference. Multiple rank rests  c Alt 2.
Rematocrite values in the different groups of tilapia treated with GHRP-6
by  Immersion - - A?can Reich Comparison Statistically  treatment (e)  SD F
between groups difference  



GrCpo 1 15 27.464.53 1-11 (2.4)`  10 tig /l 00 mL Crrupo 11 I li - 15
25.06=5.25 Il-Ill (1.0  i0Opg/l00n:-? Grupo 111 I 15 26.46,418 AN (1 .4)"
Saline solution I I F  10 ' There is not significantly difference Multiple
rank tests r.  li Table . 3 Invation intensity' (1) an extension (F) in the
tilapia treated with GHRP-6 by  immersion for the protozoo Trichodine sp
Comparison Statistically  Treatment a ! I ;'/ (%} between rcvps differcrce
25 7.73 100 I-II (4.421  / 1 0 0 Grape IT 1 00 25 2.E0 84.6 II-III (5.34)'
g /100 rnL Grupe III 25 8.76 9).30 111-1 (1.42)  Saline solution J
Invasion intensity Significantly difference. Multiple rank rests Table 4.
invasion intensity (I) and extension (E) in the tilapia treated with GHRP-6
by  immersion for Helmimos monogeneos in he sill per fish. 10 Compa,_So7
Sl2t'.s'.1CS.11)'  



Treatment n between L cn ps difference  i GrE1IF po 1LJiIF (0..x04) 00
Crr~po II 7.5 0.66 50 IT-11] C_5  1001_g /100 ml 2s 1.07 46 111-I (0.525)'
Saline solution invcsiva rote,: cirp  o r Invasion intensity Invasion
extension Significantly difference. Multiple rank tests  IS Table 5.
Humidity mean values in muscle of the tilapia treated with GHRP-6 by  Mean
humidity Comparison Statisticaily   i SD (%1 between groups difference
Grupe 1 ~~~ 24 82.963.63 I-I1 (0.791]  10/100mL Grupo 11 24 83.5=3.31 F
II-III (2.666)'  ]CUpg/]oars. Crn;po TI] 24 56.423.23 III-I (3.458)  Sane
solution "Significan77y difference. Amu1riple i a1Jr tesa Table 6. Protein
concer. e on mean values in the tilapia treated with GHRP-6 by  irrersion. 



A!e nhemidity 1, Compar:son Stansr,cally  Treatment n SD Y, between croup-.
difference  I- - - ---- - GruoI p 23 6.10 I-Il (1.l60j  10g/100mL Grluoo 11
.~ ~23 4S4 11-III (1.35)"  1O0";100 m L F  Grupe 1I1 23 f 3.55 III-T (2.6-W
S Sigr,ilicer"ry ui1 ererue. Ivfuhipie rani; res:r 10 Example 4. Growth
promoting activity of GT-IRP-6 in shrimp Litopenaeus  schmirti treated with
GHRP-6 br immersion. Tm cc different doses of CHRP-6 were r; plied by
immersion to groups or shrimp larvae.  15 1 -he application was mace each
three ca .Tea applications w re l; de for each group. including one control
group receiving bovine serum albumin (BSA) The treatment was made per 1
hour to a concentration of GHRP-6 per liter of seawater as follow: G -cup
:: 0,001 - -I Croup 2: ON rag/ L  Grouu 3: 0,1 ma/L Croup 4: 1 m, of SA / L
The group treated with 0.1 mr / 1, of GPRP-6 improve the quality of the
shrimp larvae  showing an increase mean weigh in 125 - 155%, mean size in
15 - 26%4 number of 011  ramifications and the number of Not rostra]. In
all cases the difference was statistical  51 Jf Cant]\'. (Figure 5) The
entire treated animal showed lower water content in she muscle and
increased the  value, in the relation between j NAIDNA, }protein/D.N
suggesting the activation of the  



::ctzLolis n in the muscle of the larvae by the GHRP-6. (: i_ure 6 and 7)
These results are vc7V important is-tang into account the relevancy of the
quality of the  l5 Inn ate !or the cu tune of crustaceans.  in production
condition the survival rate of the larvae was increased 'n 20% in the grcup
"coed with the GH-gyp-6 in comparison with rite non-neared group. In the
same assay the  weigh was trey case in 115% and the size in 37%. On the
other hand the uniformity' of the  animals was hearer in the group Bated ,i
v: se hexapeptide and the variation coefficient  was lower in weigh and
size (F)gure S). The varialion coefficient for the treated soup  was of 24%
and 9% of the weight and size respectively in comparison to 70% and 30%  in
the control group. Example 5. Growth promoting activity of GHRP-6 in adult
shrimp Lrropenaeus  schrnirri treated with GHRP-6 by iotramuscle injection
25 injection of 50 pl of the GHRP-6 was made between the second acid ON
abdominal  segment in adult shrimp. One injection each tree days v,as made
with the doses of lpg of MRS-6 per grants of weigh of the shrimp. One
control group was injected with ESA at the san-to concentration, Fifteen
animals per group were used. The variable measured  were weigh and size.
C'L 1i he Gt1)' di hieie Ce were observed in the groups of annuals treated
with the GHRP-6 (p<0.001) with an increase between 100%-150.   14 The
animals were maintained in a net (2x2x1meters) into a lased pond. The pond
water  tempera wo was 25CC and ire photoperiod -.aiuxal. The salidty W ;S
30L. Ezs 6. G, ytt =!c ose=per in shrimp  treated with GT-IRP-6 included in
the diet 5 The GEM-6 was included at 1 % in the c_et of post larvae shrimp
Lilcpsi?eeus sclrrnirri.  The peptide was encapsulate by a method reported
by Knorr (Knorr D. and M.Da!y  (1988). Mechanics and difiusional changes
observed in moth-Jag(,-r chitosan/alginate  coace vate capsules. Process
Biochemistry 48-50). One control group was feed with the  diet with of BSA.
The mean weigh and size were measured at t ht beginning and at  



10 the end of the experiment. The duration of the experiment v; as 30 days.
The GHRP-6 included in the In of the post larvae of shrimp improves the
growth rate in  30% - 40% respect to a control group, Signficantly
difference, (p<O.QOJ). 6.1. Anemia cr.'Irna encapsulation The GH-RP-6 was
encapsulated jr, Anemia to feed the post larvae of shrimp Liropenaeus  15
scl:mitri anti Li,ope,;eeus vammmei. For the encapsulation the peptide was
added in  Anemia Salina in a concentration of 10 ma/L for an Lain- and the
a<temia w2L harvested  and washed in saline solution. Four We a days were
feed the post larvae of skimp  during a monin. The cone-ol group received
BSA encapsulated in an em iia at the sane  concentration. 20 The GHR?-6
encapsulated in anemia sahna improve the wcieh and size of the shrimp
larvae in. 30%-40%. Respect to the c-onrrol t7oup. Significantly
difference. (p~0.001).  Example 7. Growth promoting acriviv. of G11RP-6 in
larvae of salmon (Salmon  solar) treated with GIM-P-6 by irnmersion 25
These took three ups of larvae of , Arncn (Salmon se/cr) and six immersion
baths were  applied to piem, one every three days of an hou of duration MA
different concentrations  of the pcpiide GRRF-6 to two of them and a croup
was taken as a control. The used  concentrations of the pcpiide were: 0.01
and 0.1 mgp_: in the groups 1 and f1 respectively  to One control groan it
was p vcn the same frequency of immersion baths with BSA to I  30 rl ell.
As resin: observed. that in the group treated with the major concentration
of peptide 0.1 1S  wa>s n rr .seta - C eiohl of 120 1 C, % i taking 100 %
of the gaup a r erenCe control and C se: ed an increase of I5 26 70 in C17
siz with regard to the group cooiro).  On the other hand it was found that
the 2QUI is treated With CH Fp-b had Iri'nor  contained of water in the
muscle, increase in the values of the ielaiionshlps R\'A/'DIN'A,
Dlotein/DNA, giving an idea of the activation of So metabolism in the
muscle of ?face l ae. These results perform great importance since or,
having accelerated the uomi -i of the  larvae of salmons in this stage: a
higher survival is obtained in this phase of culmrine 10 ', hat is vital to
increase the proouctivity 0" this species so imporlant in the Cade of fish
in  



the world. Example 8. Effectiveness of the peptide GHRP-6 over the
ectoparasite "sea lice"  Caligus cp. infection in trout (Orrcorlrymrhus
nn'kiss). I Trout Treated in their stage of larvae by means of given
inunersion baths every three days,  in a who]e of 6 baths, Wit , the
peptide G1:RP-b to concentrah.ons of 0.01 mg!!-, 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. Of even' Cage there were tested five times 20 fishes to
intervals o one week.  Fiot~h groups treated in their larvae stases with
the peptide GHRF-6 reduced signiLcznily 20 (p <0.05) the infestation of
Chalhrius and C(lli,FUS (two impona` t types of Thee lice")  adults in
relation with the o oup control, not existing difEaten Gebel -een the
Lrealc0  groups. 25  3 O '.UL /OOb  ib. Claims  1. A method of increasing
the productivity of fish or crustacean culture  comprising feeding or
administering to fish or crustaceans in culture the peptide His-
D-Trp-AlaTrp-D-Phe-Lys-NH2 (GHRP-6) in an amount effective to stimulate
their growth, 5 2. A method according to claim 1, wherein said GHRP-6
peptide is given to the  fish and crustaceans through formulated feed in a
concentration of 0.01 - 50 pg of  peptide per gram of wet weight of the
animal. 3. A method according to claim 1, wherein said GHRP-6 peptide is
given to the  fish and crustaceans through periodic injections with
intervals of from 1 to 7 days in a  10 concentration of 0.05 - 10 g of
peptide per gram of wet weight of the animal. 4. 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 g of peptide per liter. 5. A
method according to claim 1, wherein said GHRP-G 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 pg of peptide per gram of wet
weight of the  animal. 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,
Lilopenaeu,s vonomei. 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-NH2 (GHRP-6) for  preparing a
composition for treatment of fish and crustaceans to increase their
resistance to diseases. 24 JUL 2006  17 11. Use of the peptide
His-D-Trp-Ala-Trp-D-Phe-Lys- ATH2 (GHRP-6) for  preparing a composition for
preventive or therapeutic treatment of infection by  parasites in fish and
crustaceans. 12. Use according to claim 11, wherein said parasites comprise
Trichodina sp. or  5 Helmintos monogeneos. 13. Use according to claim 11,
wherein said parasites comprise sea lice. 14. Use according to claim 11,
wherein said parasites comprise ectoparasites. 


