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Figure 6. Dry weigh of the shrinp treated with the GHRP-6 and the control
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14 The animals were maintained in a net (2x2x1 neters) into a | and pond.
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the treated groups. 25 30 16 METHOD OF STI MJULATI NG GROMH AND RESI STANCE
TO DI SEMFHANEDOQESCRIFRGNICGRTHEINVENTION.. A Method for the growth
stimulation and resi stance to diseases of fish and crustaceans
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1, characterized by the use of the GHRP-6 in periodic 15 injections for the
grow h stinulation and resistance to diseases of fish and crustaceans in
concentration of 0.01 - 50 wg of peptide per gram of wet weight of the
animal. 4. A nmethod as claim 1, characterized by the use of the GH RP-6 by
imersion for the growh stinulation and resistance to diseases of fish and
crustaceans in 20 fresh water and seawater at concentrati on between 10 -
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17 10. A method as claim1 to 9 characterize by the use for the preventive
and therapeutic treatnent in parasites nfection and other diseases. 11. A
nmet hod as claim 10 characterized by the use for the preventive and
therapeutic treatnment in parasites infection produced by Trichodina sp. y 5
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10 Example 1. Biological activity demonstration of the GHRP-6 in fish.

Fifteen tilapias with average weight 71 + 28 g were used for the experiment. The GHRP-6
was injected with hexapeptide at 0.1 pg/gbw. The liver and blood samples were drawn
before the treatment and 15, 30, 60 and 360 minutes after the peptide injection (three
animals per group). The serum and liver sample were collected and stored at —70°C until
15 used for total RNA isolation and Northern blot analysis or for measurement of GH level

by ELISA. A serum sample was also taken before the treatment in all animals.

Northern blot analysis was used to measure the relative IGF mRNA levels in tilapia
injected with the peptide. Total RNA was purified from liver samples as described by
Chomczynski and Sacchi (Chomezynski P, Sacchi N. Single step method of RNA
20 isolation by acid guanidium thiocyanate-phenol-chloroform extraction. Anal Biochem
1987,162:156-59). Twenty pg of RNA were fractionated on 1% formaldehyde agarose
gels and transferred to nylon membranes (Hybond N, Amersham UK) and hybridized
with a tilapia IGF-I cDNA probe and subsequently rehybridized with a human
gliceraldehyde 3 phosphate dehydrogenase cDNA (GAPDH, kindly given by Dr. Bryan
25 Williams, Cleveland Foundation, OH, USA) to normalize the signals. Hybridization
signals were quantified by digital image processing of scanned gels with a Hewlett
Packard Scanjet Plus scanner. Images were processed with the Bandleader computer
program. Results were expressed in RNA arbitrary units.
Serum GH levels were determined by ELISA using two monoclonal antibodies against

30 tilapia GH (Muiloz et al, in preparation).

As the teleost GH levels are very variable along the day serum samples were taken before

the treatment and after that per each fish. Figure 1 shows there was an increased in serum
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' be man‘{ly 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

5 normal value during six hours after injection. (Figure 1)

10 Example 2. Growth promoting activity of GHRP-6 in juvenile (Oreochromis sp)
tilapia
2.1  Intraperitoneal injection
GHRP-6 (BACHEM, Switzerland) was diluted in PBS and injected twice a week during
three weeks at 0.1 pg per gram of fish body weight (gbw). The peptide was administered
15 to a group of eight male tilapia with average body weight of 61.41 = 14.36 g and seven
male tilapia with average body weight of 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 (Stoelting Co. Wood Dale, U.S.A.). (Figure 2)
20 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 treatments to compare with the respective controls groups, and in the
later case there were statistically differences in the body weight to the end of the

25 treatment. A comparison between both orally intubated treatment showed a higher body

weight gain with the encapsulated peptide treatment one.
2.2.1. Liquid peptide solution

GHRP-6 peptide was diluted in phosphate buffered saline (PBS) and administered
through a plastic tube to the pharyngeal cavity to a group of seven male tilapia with
30 average body weight 84.66 + 12.2 g. PBS was delivered to the control group (n=7, all

male tilapia) with average weight 86.38 + 6.26 g. The treatment was done twice a week
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For the encapsulation of peptide the capsules were obtained as previously reported by
5 Knorr et al., 1988; using chitosan and alginic acid encapsulated peptide. The hexapeptide
GHPR-6 was administered through a plastic tube to the pharyngeal cavity to seven male
tilapia with average body weight 89.09 + 8.38 g. Polymer beads without peptide were
administered to seven male tilapia with average weight 89.86 + 13.54 g as a control

group. The treatment was performed twice a week at 0.1 pg/ gbw. (Figure 4)

10 Example 3. Growth promoting activity of GHRP-6 in juvenile (Oreochromis sp)
tilapia by immersion
Tilapias (Oreochromis aureus) of 1.5 g of mean weigh were treated by immersion with

two different doses of GHRP-6 (10 pg /100ml and 100pg /100ml). A similar control

group was treated with physiological solution.

15 In the experiment was measured the weigh (Table 1), biochemical blood parameters
(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
20 days.

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

Group III Control (Physiological solution)

25
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25 4.56%+1.07 I-II 0.01454
10 pg /100 mL
Grupo IT
25 4.54+1.38 II-11T 1.07177*
100pug /100 mL
Grupo III
25 3.47£1.52 II1-1 1.08632*

Saline solution

*Significantly difference. Multiple rank tests

5
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 I
15 | 27.4614.53 I-IT (2.4)*
10 pg /100 mL
Grupo 11
15 25.06£5.25 II-1I1 (1.0)*
100pg /100 mL
Grupo III
) ) 15 26.4614.08 II-1 (1.4)*
Saline solution

10 * There is not significantly difference. Multiple rank tests
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b Comparison Statistically
Treatment n I’ E (%)
between groups difference
Grupo 1
25 7.73 100 I-I (4.42)
10 pg /100 mL
Grupo II
25 2.80 84.6 II-111 (5.84)*
100pg /100 mL
Grupo III
) 25 8.76 92.30 I1I-1 (1.42)
Saline solution

°I: Invasion intensity
5 E: Invasion 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
b Comparison Statistically
Treatment n I E (%) )
between groups difference
Grupo L.
25 0.39 34.7 I-1I (0.304)
10 pg /100 mL
Grupo II
25 0.66 50 II-111 (0.521)
100pg /100 mL
Grupo III
) ) 25 1.07 46 -1 (0.826)*
Saline solution

°I: Invasion intensity
bE: Invasion extension

*Significantly difference. Multiple rank tests
15
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Mean humidity Comparison Statistically
Treatment n
= SD (%) between groups difference
Grupo I
24 82.9613.63 I-1I (0.791)
10 pg /100 mL
Grupo II
24 83.5+3.31 II-111 (2.666)*
100ug /100 mL
Grupo III
. ) 24 86.42+3.23 III-1 (3.458)
Saline solution

*Significantly difference. Multiple rank tests

5
Table 6. Protein concentration mean values in the tilapia treated with GHRP-6 by
immersion.
Mean humidity | Comparison Statistically
Treatment )
+ SD (%) between groups difference
Grupo I
23 6.10 I-1I (1.160)*
10 pg /100 mL
Grupo II
23 4.94 II-11 (1.38)*
100pg /100 mL
Grupo III
_ ) 23 3.55 II1-1 (2.64)*
Saline solution
*Significantly difference. Multiple rank tests
10
Example 4. Growth promoting activity of GHRP-6 in shrimp Lifopenaeus
schmitti treated with GHRP-6 by immersion.
Three different doses of GHRP-6 were applied by immersion to groups or shrimp larvae.
15 The application was made each three days. Four applications were made for each group,
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The group treated with 0.1 mg / L of GHRP-6 improve the quality of the shrimp larvae
showing an increase mean weigh in 125 - 153%, mean size in 15 - 26%, number of gill
ramifications and the number of bone rostral. In all cases the difference was statistical

10 significantly. (Figure 5)

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

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

15 larvae for the culture of crustaceans.

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

in the control group.

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

25 Injection of 50 ul of the GHRP-6 was made between the second and third abdominal
segment in adult shrimp. One injection each three days was made with the doses of 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. Significantly difference were observed in the groups of animals

30 treated with the GHRP-6 (p<0.001) with an increase between 100% - 150%.



| KE} #N##10%8&' () -Z QQQQQ Q&Q \ <) J#L109N##109RE () -Z N##10%&& () - Z
N##10V8&' () -Z | KF} #N##109R& ()-Z N##109R& ()-Z &Q Q BQQ QIQS7)
JHL0YNHH10988' () -Z NHH1098&' ()-Z | KF} #NE#1098& () -Z N##10%8& () - Z
NHH109RE () - Z JQKQLQVINQOQPQ E) J#1090NH#109NHH#109RE () - Z / KF} #N#H#109RE () - Z

oviear ()11 BaA B ATblaticd YE R OE 2 § Meler) Aot YO M dond HBF 0 )it

10% #10%atpdratufe waslIFQ&nd )thd photdR8& nadurdl. THLOURRY Was BOgAL09RE () -{ (
F10%&&' () - BRORCRERFRGR-R-DFVUA J#10 10% #109&&' ()-{ #109%&& ()-{

#10%&& (Rxafnplé 50 Gadwih ﬂmnﬁmg_mtmty{ of ) CHRIRS 7 RERERS RaBponaeid sdfihri
#109R& ()-{ #10%&& #109&& #109R& ()-{ #10%&& ()-{ )?
#nRo RWRURakedyvith Xv 3@ l@ludqﬂllomd(e; { #109%8& ()-{ #10%&& ()-{
#109&R& ()-{ #109%&RS& ()-

5 The GHRP-6 was included at 1% in the diet of post larvae shrimp Litopenaeus schmitti.

The peptide was encapsulate by a method reported by Knorr (Knorr D. and M.Daly.

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

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

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

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

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

6.1. Artemia salina encapsulation

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

Example 7. Growth promoting activity of GHRP-6 in larvae of salmon (Salmon

salar) treated with GHRP-6 by immersion

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

30 mg/L.

As result observed, that in the group treated with the major concentration of peptide 0.1
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On the other hand it was found that the animals treated with GHRP-6 had minor

contained of water in the muscle, increase in the values of the relationships RNA/DNA,
5 protein/DNA, giving an idea of the activation of the metabolism in the muscle of these

larvae.

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

the world.

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

Caligus sp. infection in trout (Oncorhynchus mykiss).

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

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

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

groups.

25

30
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1. A Method for the growth stimulation and resistance to diseases of fish and
crustaceans characterized by the use of a peptide GHRP-6 with the sequence:
His-D-Trp-Ala-Trp-D-Phe-Lys-NH;,

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

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

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

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

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

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

25 weight of animal in intervals between 1 to 7 days

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

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

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

30 schmitti, Litopenaeus vanamei.

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