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[0258] 

Example 69-1 Calculation of receptor binding affinity 

 Competitive binding assay was performed with the 

method below to calculate receptor binding affinity. 

 Reagents employed in the competitive binding assay 

and their proper chemical names are as follows: HEPES (4-

(2-hydroxyethyl)-1-piperazineethanesulfonic acid) and BSA 

(bovine serum albumin). 

 Competitive binding assay was consigned to Ricerca 

Biosciences, and experiment and data analysis was performed.  
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The receptor subtypes and receptor membrane samples 

employed are shown in Table 2.  Common in each binding 

assay, [125I] Tyr11-Somatostatin 14 (Tyr11-SRIF14) was used 

as the labeled ligand, Somatostatin-14 (SRIF14) was used as 

the unlabeled ligand, and 25 mM HEPES containing 5 mM MgCl2, 

1 mM CaCl2, and 0.1% BSA, pH 7.4 was used as the buffer.  

The test substance was used at a concentration of 0.01 nM, 

0.1 nM, 1 nM, 10 nM, 100 nM, or 1000 nM, and mixed with the 

membrane sample into a reaction solution.  Moreover, the 

concentrations of the labeled and unlabeled ligands added 

to the reaction solution are shown in Table 2.  The 

incubation condition of the reaction solution was at 25°C 

for 4 hours for SSTR2 and at 25°C for 2 hours for SSTR1, 

SSTR3, SSTR4, and SSTR5.  For each experiment run, SRIF14 

was used as the positive control.  For data analysis, 50% 

inhibitory concentration (IC50 value) was determined using 

MathIQTM (ID Business Solutions, UK) in a nonlinear least 

squares method based on the numerical data of the binding 

inhibition rate.  The binding inhibition constant (Ki 

value) was calculated by the method of Cheng, Y et al. 

(Biochem Pharmacol, 22, 3099-3108, 1973). 

[Table 8] 

 
[0259] 

 Compounds subjected to binding assay and the results 

of the binding experiment are shown in Table 3A.  Moreover, 

octreotide, SRIF14 and SRIF28 were similarly evaluated as 

control compounds.  Note that for octreotide, IC50 values 

could not be calculated for SSTR1 and SSTR4 since the 

maximum concentration was 100 nM, and is thus shown as >100 

nM. 

 Figures 1A and 1B show examples of the structures of 

glycosylated peptides (glycosylated forms) corresponding to 

the compound names in Table 3A. 

[0260] 

[Table 9] 
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[0261] 

 The control octreotide bound to each of receptors 

SSTR2, SSTR3, and SSTR5, and SRIF14 and SRIF28 bound to all 

SSTRs.  As shown in Table 3A, the compounds according to 
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 As shown in Table 3B, the controls SRIF14 and SRIF28 

bound to all receptors SSTR1 - SSTR5.  Since the number of 
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forskolin, and allowed to react at room temperature for 30 

minutes.  After the reaction, the cells were dissolved with 

0.2 N HCl, and the amount of cAMP accumulated in the cell 

was measured with Cayman cyclic AMP EIA kit (Cayman, 

582002). 

 Evaluation of SSTR1 was consigned to Cerep, and the 

experiment was performed.  HBSS containing 20 mM HEPES (pH 

7.4) and 500 µM IBMX was used as the buffer, and SSTR1 

receptor expression cells were seeded at 104 cells/well.  

The test substance was treated by mixing at a concentration 

of 0.001 nM, 0.01 nM, 0.1 nM, 1 nM, 10 nM, or 100 nM with 1 

µM NKH477, and allowed to react at 37°C for 20 minutes.  

After the reaction, the amount of cAMP accumulated in the 

cell was measured with Cisbio cAMP dynamic2 kit (Cisbio, 

62AM4PE). 

[Table 11] 

 
[0264] 

 The experimental results (IC50 (nM)) of the agonist 

activity evaluation test when employing the compounds of 

Examples 1, 18, 27, 28, 59, and 60 as the glycosylated form 

are shown in Table 3D and Figure 1E.  IC50 of the control 

compounds SRIF14 and SRIF28 was 0.83 - 0.89 nM against 

SSTR1, and 0.0076 - 0.073 nM, 0.029 - 0.21 nM, 0.015 - 

0.074 nM, and 0.066 - 0.12 nM against SSTR2, SSTR3, SSTR4, 

and SSTR5, respectively.  IC50 of the agonist activity of 

the glycosylated compounds against SSTR1, SSTR2, SSTR3, 

SSTR4, and SSTR5 were 1.0 - 2.4 nM, 0.041 - 0.10 nM, 0.12 - 

0.30 nM, 0.039 - 0.085 nM, and 0.043 - 0.081 nM, 

respectively, and potent agonist activity was shown against 

all receptors SSTR1 - SSTR5.  From the results shown in 

Examples 69-1 and 69-2, it is apparent that these compounds 

have receptor binding affinity, and it became clear that 

these compounds exert proper agonistic action by binding to 

a receptor. 

[Table 12] 



153 

 

 



154 

 

[0265] 

Example 69-4 Agonist activity evaluation employing 

receptor expression cells - 2 

 Agonist activity evaluation test was carried out 

similarly to Example 69-3 employing each of the compounds 

described in Table 3E as the glycosylated form.  The 

experimental results are shown in Table 3E.  In Table 3E, 

fields with "- (hyphen)" shown indicates that the test was 

not performed. 

[Table 13] 

 
[0266] 

 In Table 3E, IC50 of the agonist activity of the 

glycosylated compounds against SSTR1, SSTR2, SSTR3, SSTR4, 

and SSTR5 were 1.2 - 22 nM, 0.019 - 1.4 nM, 0.039 - 3.8 nM, 

0.033 - 1.6 nM, and 0.031 - 1.1 nM, respectively, and 

agonist activity was shown against receptors SSTR1 - SSTR5.  

From the results shown in Examples 69-1 and 69-2, it became 

clear that these compounds have receptor binding affinity, 
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[Table 14] 

 
 As is clear from the results shown in Figure 2 and 

Table 4, S1C(disialo)-SRIF28 has significantly extended t1/2 

and MRT compared to the non-glycosylated SRIF28, and an 

increase in AUC and Cmax was recognized.  These are thought 

to be due to the increase in resistance to degradation 

activity in blood by glycosylation.  It is clear that the 

glycosylated form has improved stability in vivo compared 

to the non-glycosylated form.  Moreover, as factors for the 

increase in AUC and Cmax, the improvement of bioavailability 

according to the present invention, as well as improvement 

of stability thereof in vivo are thought to be factors. 

 

[0272] 

Example 71 Pharmacokinetics test with rats 2 

 A pharmacokinetics test was carried out similarly to 

Example 70, except that S1C(disialo)-SRIF28, N5C(disialo)-

SRIF28, and S1C(disialo)·N5C(disialo)-SRIF28 were employed 

as the glycosylated forms.  As a control, non-glycosylated 

SRIF28 was employed instead of the glycosylated form.  The 

compound plasma concentration transition obtained is shown 

in Figure 3. 

 

[0273] 

Example 72 Pharmacokinetics test with rats 3 

 A pharmacokinetics test was carried out similarly to 

Example 70, except that S1C(disialo)-SRIF28, 

S1C(disialo)·R13C(disialo)-SRIF28, and 

S1C(disialo)·N5C(disialo)·A9C(disialo)-SRIF28 were employed 

as the glycosylated forms.  As a control, non-glycosylated 

SRIF28 was employed instead of the glycosylated form.  The 

compound plasma concentration transition obtained is shown 

in Figure 4. 

 

[0274] 

Example 73 Pharmacokinetics test with rats 4 

 A pharmacokinetics test was carried out similarly to 

Example 70, except that S1C(disialo)-SRIF28, 

S1C(disialo)·N5C(disialo)·A9C(disialo)-SRIF28, S1-

3C(disialo)-SRIF28, S1-5C(disialo)-SRIF28, and S1-

10C(disialo)-SRIF28 were employed as the glycosylated forms.  
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[0278] 

 As is clear from the results shown in Table 5A, the 

bioavailability of the glycosylated form of the present 
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[0293] 

 As is clear from the results shown in Table 5C, when 

the size of the modifying sugar chain is altered to GlcNAc 

(monosaccharide), diMan (5 sugars), diGlcNAc (7 sugars), 

asialo (9 sugars), monosialo (10 sugars), disialo (11 

sugars), trisialo (14 sugars), and tetrasialo (17 sugars), 

the t1/2, AUC, and bioavailability when administered 

subcutaneously increased to 2 - 17-folds, 3 - 120-folds, 

and 2 - 11-folds, respectively, according to the size of 

the modifying sugar chain.  From this, it became clear that 

altering the size of the modifying sugar chain not only 

improved the stability in blood, but allowed change in its 

increase rate.  Moreover, since it is known that dimannose 

or asialo sugar chains etc. among these sugar chains 

interact with particular proteins, they are thought to be 

utilizable for targeting a particular protein or organs and 

cells having the particular protein.  Moreover, as 

modification of the sialic acid at the non-reducing 

terminal, S1C(disialo(aminoethylamide))-SRIF28, 

S1C(disialo(amide))-SRIF28, and S1C(disialo(Bn))-SRIF28 

having added a sugar chain with altered charge by e.g. the 

introduction of an aminoethylamide, amide, and Bn to the 

carboxy group extended t1/2 by 11 - 14-folds and increased 

AUC by 7 - 12-folds, and improved stability in blood 

compared to the non-glycosylated form when administered 

intravenously.  This shows that the carboxy group of the 

sialic acid has a large influence on retentivity in blood, 

and shows the possibility for (usage in) blood clearance or 

body distribution control by abstraction of the negative 

charge of the carboxy group (disialo(Bn) and 

disialo(amide)) or conversion into a positive charge 

(disialo(aminoethylamide)). 

[Table 18] 

 
[0294] 

 As is clear from the results shown in Table 5D, 

C(disialo)-R-K-SRIF14 modified with one disialosugar chain, 

2C(disialo)-R-K-SRIF14 modified with two disialosugar 
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chains, and 3C(disialo)-R-K-SRIF14 modified with three 

disialosugar chains on SRIF14 each extended t1/2 by 38, 63, 

and 71-folds and increased AUC by 55, 42, and 36-folds 

compared to the non-glycosylated form when administered 

intravenously.  Similarly, S1C(disialo)-SRIF28 modified 

with one disialosugar chain, S1-2C(disialo)-SRIF28 modified 

with two disialosugar chains, S1-3C(disialo)-SRIF28 

modified with three disialosugar chains, and S1-

4C(disialo)-SRIF28 modified with four disialosugar chains 

on SRIF28 each extended t1/2 by 13, 21, 30, and 48-folds and 

increased AUC by 11, 12, 12, and 15-folds compared to the 

non-glycosylated form when administered intravenously.  In 

either of SRIF14 and SRIF28, it became clear that stability 

in blood is improved according to the number of modifying 

disialosugar chain. 

[Table 19] 

 
[0295] 

 As is clear from the results shown in Table 5E, 

S1C(asialo)-SRIF28 modified with one asialosugar chain, S1-

2C(asialo)-SRIF28 modified with two asialosugar chains, and 

S1-3C(asialo)-SRIF28 modified with three asialosugar chains 

on SRIF28 each extended t1/2 by 10, 6, and 5-folds and 

increased AUC by 10, 6, and 6-folds compared to the non-

glycosylated form when administered intravenously.  It 

became clear that stability in blood is also improved when 

the modifying sugar chain is an asialosugar chain. 

[Table 20] 
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[0300] 

 As is clear from the results shown in Figure 20, the 

glycosylated polypeptide of the present invention was 

increased in plasma stability compared to SRIF28.  In other 

words, this was 4.5 - 6.7-folds in those having one sugar 

chain added at positions 1, 5, 9, and 12 (the compounds of 

Examples 1, 2, 3, and 4), 15.9-folds for those having a 

sugar chain added at position 13 (the compound of Example 

5), 19.1-folds for those having a sugar chain added at 

position 14 (the compound of Example 6), and 16.8-folds for 

those having a sugar chain added at position 30 (the 

compound of Example 14), compared to that of SRIF28.  

Moreover, this was 20-folds or more for those having one 

glycosylated amino acid further added at position 19 which 

is the C-terminal side (the compounds of Examples 10 and 

13).  It was shown that in regards to the position for 

glycosylation, plasma stability increases from position 1 

towards the C-terminal. 
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[0305] 

 As is clear from the results shown in Table 7, the 

glycosylated form of the present invention suppressed GH 

production in rats.  The ratio between the Ki value of 

glycosylated forms of Examples 21 and 25 against each 

receptor and the Ki value of unglycosylated SRIF14 is shown 

to be in the range of 15.7:1 - 1.2:1 (the compound of 

Example 21) and 158:1 - 7.1:1 (the compound of Example 25), 

respectively, as measured in the method of Example 69-1.  

Moreover, the glycosylated forms of Examples 21 and 25 are 

shown to have 25-folds or more (the compound of Example 21) 

or 30-folds or more (the compound of Example 25) increase 

in half-life in blood, respectively, as measured in the 

method of Example 70.  On the other hand, from the present 

Example having two sugar chains, it was shown that the 

glycosylated form effectively exerts pharmacological action 

even in vivo. 

 Moreover, the glycosylated form of the present 

invention had GH production suppressing action even when 

administered 1 hour before GRF administration. 

 It was shown that the effective administration dose 

for rat GH production ability between the glycosylated 

forms of Examples 1 and 21 and Example 25 was different by 

approximately 10-folds.  This is similar to the receptor 

affinities thereof having a difference of approximately 10-

folds in terms of Ki value, as measured in the method of 

Example 69-1.  It was shown that they have pharmacological 

activity even when the affinity of the glycosylated form 

was somewhat attenuated. 

 

[0306] 
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[0307] 

 As is clear from the results shown in Table 8, the 

glycosylated polypeptide of the present invention 

suppressed GH production in rats.  In the present test line, 

S1C(disialo)-SRIF28 suppressed GH production from 1 nmol/kg, 

and showed 82 - 99% of the GH production suppression effect 

at 3 - 10 nmol/kg.  This is thought to be due to the gain 

in affinity towards SSTR1 - SSTR5 and improvement in the 
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 Employing S1C(disialo)-SRIF28, C(disialo)-R-K-SRIF14, 

and S1-2C(asialo)-SRIF28 as the glycosylated forms, these 

were dissolved in Japanese Pharmacopeia saline (from Otsuka 

Pharmaceutical factory, Inc.) to prepare a 40 µM solution 

as the administration solution.  Eighteen hours after the 

gastrointestinal obstruction surgery, this was 

subcutaneously administered into the dorsal cervix at a 

dosage of 1 mL/kg with a glass syringe and a 25 G injection 

needle (all from Terumo Corporation).  As the vehicle group, 

saline without glycosylated polypeptide was similarly 

administered.  Moreover, octreotide was administered as the 

control group. 

 

[0313] 

Example 91-3 Measurement of intestinal fluid weight 

 One hour after compound administration, a median 

incision was made in the abdomen under inhalation 

anesthesia, and 1.5 mL of blood was collected from the 

abdominal vena cava.  Then, the ligated jejunum on the 

musculus suspensorius duodeni side was resected.  The fluid 

and blood on the jejunum surface were removed with a paper 

towel, nerves, blood vessels, and fat attached to the 

jejunum was removed, this was cut into 6 cm lengths, and 

wet weight was measured.  This was then dried at 36 degrees 

for 24 hours, and dry weight was measured.  The intestinal 

fluid weight (mg) was calculated by wet weight - dry weight.  

The intestinal fluid weight of the jejunum obtained is 

shown in Table 9. 

[Table 24] 

 
[0314] 

 As apparent from Table 9, the vehicle had 

significantly increased intestinal fluid weight compared to 
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[0316] 

 As apparent from Table 10, the vehicle had increased 

amylase activity and LDH activity compared to the sham 

treatment, and it was speculated that tissue disorder of 

the gastrointestinal system had developed accompanying 

gastrointestinal obstruction.  In S1C(disialo)-SRIF28 and 

C(disialo)-R-K-SRIF14, the amylase activity had a low value 

compared to the vehicle.  On the other hand, the amylase 

activity of octreotide was equivalent to the vehicle.  As 

apparent from Examples 69-1 and 69-2, S1C(disialo)-SRIF28, 

C(disialo)-R-K-SRIF14, and S1-2C(asialo)-SRIF28 had binding 

affinity toward all the receptors from SSTR1 - SSTR5, 

whereas octreotide is a compound having specific affinity 

towards SSTR2, SSTR3, and SSTR5.  In rat pancreas, since 

there is a report that all the receptors SSTR1 - SSTR5 are 

expressed (J. Histochem. Cytochem. 2004 Mar; 52 (3): 391-

400), the possibility that the glycosylated form alleviated 

the tissue disorder by acting on a receptor different from 

that of octreotide was conceived.  Moreover, in octreotide 

and C(disialo)-R-K-SRIF14, the LDH activity had a low value 

compared to the vehicle.  There were no others that reduced 

each parameter by administration of the glycosylated form. 

 

Sequence Listing 

OCKP1103F sequence listing.txt 
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Claims 

 

1. A polypeptide selected from the group consisting of: 

 (A) SRIF14 consisting of the amino acid sequence 

represented by SEQ ID NO. 1; 

 (B) a polypeptide having one or two amino acids  

deleted, substituted, or added from/to SRIF14 consisting of 

the amino acid sequence represented by SEQ ID NO. 1; 

 and 

 (D) a polypeptide having 80% or more homology with 

SRIF14 consisting of the amino acid sequence represented by 

SEQ ID NO. 1; 

 wherein said polypeptide further comprises (i) N amino 

acids (wherein N is an integer from 1 or more to 20 or less) 

at the N-terminal side; and/or 

  (ii) M amino acids (wherein M is an integer from 1 or 

more to 6 or less) at the C-terminal side; 

characterized in that at least two amino acids are 

substituted with glycosylated amino acids, and at least one 

of the amino acids substituted with said glycosylated amino 

acid is present in any of said N amino acids or in any of 

said M amino acids; and 

the polypeptide has affinity towards somatostatin receptors. 

 

2. A glycosylated polypeptide according to claim 1, 

characterized in that at least one of the amino acids 

substituted with said glycosylated amino acid is the amino 

acid corresponding to position 19 of SRIF14. 

 

3. A glycosylated polypeptide according to claim 1, 

characterized in that the sequence of said N amino acids 

added onto the N-terminal is represented by X-Y-, 

 wherein X means a sequence of any L amino acids 

(wherein L is an integer from 1 or more to 6 or less), and 

Y is a sequence selected from the group consisting of: 

 (1) Lys, 

bhang
Typewritten Text
MCSLLP



185 
 

 (2) Arg-Lys, 

 (3) Glu-Arg-Lys, 

 (4) Arg-Glu-Arg-Lys, 

 (5) Pro-Arg-Glu-Arg-Lys, 

 (6) Ala-Pro-Arg-Glu-Arg-Lys, 

 (7) Met-Ala-Pro-Arg-Glu-Arg-Lys, 

 (8) Ala-Met-Ala-Pro-Arg-Glu-Arg-Lys, 

 (9) Pro-Ala-Met-Ala-Pro-Arg-Glu-Arg-Lys, 

 (10) Asn-Pro-Ala-Met-Ala-Pro-Arg-Glu-Arg-Lys, 

 (11) Ser-Asn-Pro-Ala-Met-Ala-Pro-Arg-Glu-Arg-Lys, 

 (12) Asn-Ser-Asn-Pro-Ala-Met-Ala-Pro-Arg-Glu-Arg-Lys, 

 (13) Ala-Asn-Ser-Asn-Pro-Ala-Met-Ala-Pro-Arg-Glu-Arg-

Lys, 

 (14) Ser-Ala-Asn-Ser-Asn-Pro-Ala-Met-Ala-Pro-Arg-Glu-

Arg-Lys, and 

 (15) a sequence having one or two amino acids deleted, 

substituted, or added from/to the above sequences (2) - (14). 

 

4. A glycosylated polypeptide according to claim 3, 

characterized in that at least one of the amino acids 

substituted with said glycosylated amino acid is present in 

any of said L amino acids. 

 

5. A polypeptide selected from the group consisting of: 

 (A) SRIF28 consisting of the amino acid sequence 

represented by SEQ ID NO. 2; 

 (B) a polypeptide having one to three amino acids 

deleted, substituted, or added from/to SRIF28 consisting of 

the amino acid sequence represented by SEQ ID NO. 2; 

 (D) a polypeptide having 80% or more homology with 

SRIF28 consisting of the amino acid sequence represented by 

SEQ ID NO. 2; 

 (E) a polypeptide further comprising J amino acids 

(wherein J is an integer from 1 or more to 15 or less) at 

the N-terminal side of (A) - (D); and 

bhang
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 (F) a polypeptide further comprising K amino acids 

(wherein K is an integer from 1 or more to 6 or less) at the 

C-terminal side of (A) - (D); 

characterized in that at least two amino acids are 

substituted with glycosylated amino acids, and 

the polypeptide has affinity towards somatostatin receptors. 

 

6. A glycosylated polypeptide according to claim 5, 

characterized in that at least one of the amino acids 

substituted with said glycosylated amino acid is an amino 

acid selected from the group consisting of the amino acid 

corresponding to position 1, the amino acid corresponding to 

position 5, the amino acid corresponding to position 9, the 

amino acid corresponding to position 12, the amino acid 

corresponding to position 13, the amino acid corresponding 

to position 14, and the amino acid corresponding to position 

19 of SRIF28. 

 

7. A glycosylated polypeptide according to claim 5, 

characterized in that at least two amino acids are 

substituted with glycosylated amino acids in said 

polypeptide (E), 

 wherein at least one of the amino acids substituted 

with said glycosylated amino acid is present in said J amino 

acids at the N-terminal side of said polypeptide (E); or at 

least one of the amino acids substituted with said 

glycosylated amino acid is present in said K amino acids of 

the C-terminal side of said polypeptide (F). 

 

8. A glycosylated polypeptide according to any one of 

claims 1 to 7, characterized in that it has one or more of 

the following properties: 

- said glycosylated polypeptide has increased stability in 

blood compared to SRIF28; 

- said glycosylated polypeptide has increased half-life in 

blood by 10-fold or more compared to SRIF28; 

bhang
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- said affinity towards somatostatin receptors has affinity 

towards at least two or more receptors selected from the 

group consisting of SSTR1, SSTR2, SSTR3, SSTR4, and SSTR5; 

- said glycosylated polypeptide has affinity towards any one 

of at least SSTR1 and SSTR4; 

- said glycosylated polypeptide has affinity towards both 

SSTR1 and SSTR4; and 

- said glycosylated polypeptide has affinity towards all of 

SSTR1, SSTR2, SSTR3, SSTR4, and SSTR5. 

 

9. A glycosylated polypeptide according to any one of 

claims 1 to 8, characterized in that each of said 

glycosylated amino acids is glycosylated Asn or glycosylated 

Cys. 

 

10. A glycosylated polypeptide according to any one of 

claims 1 to 9, characterized in that in each of said 

glycosylated amino acids, the sugar chain consists of 4 or 

more sugars. 

 

11. A glycosylated polypeptide according to any one of 

claims 1 to 9, characterized in that in each of said 

glycosylated amino acids, the sugar chain is a sugar chain 

represented by the following formula: 

 

[Chemical Formula 1] 

 
[wherein R1 and R2 are identical or different and are: 
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[Chemical Formula 2] 

 

, and Ac is an acetyl group]. 

 

12. A glycosylated polypeptide according to any one of 

claims 1 to 10, characterized in that said sugar chain has 

at least one sialic acid at the non-reducing terminal, and 

the carboxy group of said sialic acid is modified by an 

alkylamino group, a benzyl group, an amino group, or an 

aminoethylamino group, having 1 - 30 carbons. 

 

13. A pharmaceutical composition characterized in that it 

comprises: 

 (I) a glycosylated polypeptide according to any one of 

claims 1 to 12 and/or a pharmaceutically acceptable salt 

thereof, and 

 (II) a pharmaceutically acceptable carrier. 

 

14. A pharmaceutical composition according to claim 13, 

characterized in that it is for use in the treatment or 

prevention of a somatostatin-related disease. 

 

15. A pharmaceutical composition according to claim 14, 

characterized in that said somatostatin-related disease is 

at least one disease selected from the group consisting of 

acromegaly, gigantism, Alzheimer's disease and other forms 

of dementia, cancer, hormone-producing tumor, endocrine 

bhang
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tumor, carcinoid, VIPoma, insulinoma, glucagonoma, Cushing's 

disease, hormone secretion defect, diabetes and 

complications thereof, pains, arthritis, diarrhea, gastric 

ulcer, inflammatory bowel disease, irritable bowel syndrome, 

gastrointestinal obstruction, ileus, postoperative 

restenosis, radiation damage, eye disease, dry eye, glaucoma, 

interstitial keratitis, iritis, cataract, and conjunctivitis. 

 

16. A glycosylated polypeptide selected from the group 

consisting of: 

 (A) a SRIF14 consisting of the amino acid sequence of 

SEQ ID NO:1; 

 (B) a polypeptide having one or two amino acids deleted 

from, substituted with, or added to SRIF14, SRIF14 consisting 

of the amino acid sequence of SEQ ID NO:1; 

 (D) a polypeptide having 80% or more homology with 

SRIF14 consisting of the amino acid sequence of SEQ ID NO:1; 

 (E) a polypeptide further comprising N amino acids at 

the N-terminal side of (A) - (D), wherein N is an integer 

from 1 or more to 20 or less) at the N-terminal side of (A) 

- (D); and 

 (F) a polypeptide further comprising M amino acids at 

the C-terminal side of (A) - (D), wherein M is an integer 

from 1 or more to 6 or less; 

wherein at least two amino acids are substituted with 

glycosylated amino acids, and the polypeptide has affinity 

towards somatostatin receptors, and 

 wherein each of said glycosylated amino acids 

comprises a sugar chain represented by the following formula: 

[Chemical Formula 1] 
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wherein R1 and R2 are identical or different and are: 

[Chemical Formula 2] 

, and  

Ac is an acetyl group. 

 

17. A glycosylated polypeptide selected from the group 

consisting of: 

 (A) a SRIF14 consisting of the amino acid sequence of 

SEQ ID NO:1; 

 (B) a polypeptide having one or two amino acids deleted 

from, substituted with, or added to SRIF14, SRIF14 consisting 

of the amino acid sequence of SEQ ID NO:1; 

 (D) a polypeptide having 80% or more homology with 

SRIF14 consisting of the amino acid sequence of SEQ ID NO:1; 

 (E) a polypeptide further comprising N amino acids at 

the N-terminal side of (A) - (D), wherein N is an integer 
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from 1 or more to 20 or less) at the N-terminal side of (A) 

- (D); and 

 (F) a polypeptide further comprising M amino acids at 

the C-terminal side of (A) - (D), wherein M is an integer 

from 1 or more to 6 or less; 

wherein at least two amino acids are substituted with a 

glycosylated amino acid, and the polypeptide has affinity 

towards somatostatin receptors, and 

 wherein said glycosylated polypeptide comprises a 

sugar chain comprising at least one sialic acid at the non-

reducing terminus, and said sialic acid comprises a carboxy 

group that is modified by an alkylamino group, a benzyl group, 

an amino group, or an aminoethylamino group, said alkylamino 

group, benzyl group, amino group, and aminoethylamino group 

having 1 - 30 carbons. 

 

18. A polypeptide selected from the group consisting of: 

 (A) a SRIF28 consisting of the amino acid sequence of 

SEQ ID NO:2; 

 (B) a polypeptide having one to three amino acids 

deleted from, substituted with, or added to SRIF28, SRIF28 

consisting of the amino acid sequence of SEQ ID NO:2;  

 (D) a polypeptide having 80% or more homology with 

SRIF28 consisting of the amino acid sequence of SEQ ID NO:2; 

  (E) a polypeptide further comprising J amino acids  

at the N-terminal side of (A) - (D), wherein J is an integer 

from 1 or more to 6 or less; and 

 (F) a polypeptide further comprising K amino acids at 

the C-terminal side of (A) - (D), wherein K is an integer 

from 1 or more to 6 or less; 

wherein at least two amino acids are substituted with 

glycosylated amino acids, and the polypeptide has affinity 

towards somatostatin receptors, 

 wherein each of said glycosylated amino acids 

comprises a sugar chain represented by the following formula: 

[Chemical Formula 1] 
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wherein R1 and R2 are identical or different and are: 

[Chemical Formula 2] 

, and  

Ac is an acetyl group. 

 

19. A polypeptide selected from the group consisting of: 

 (A) a SRIF28 consisting of the amino acid sequence of 

SEQ ID NO:2; 

 (B) a polypeptide having one to three amino acids 

deleted from, substituted with, or added to SRIF28, SRIF28 

consisting of the amino acid sequence of SEQ ID NO:2;  

 (D) a polypeptide having 80% or more homology with 

SRIF28 consisting of the amino acid sequence of SEQ ID NO:2; 

  (E) a polypeptide further comprising J amino acids  

at the N-terminal side of (A) - (D), wherein J is an integer 

from 1 or more to 6 or less; and 
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 (F) a polypeptide further comprising K amino acids at 

the C-terminal side of (A) - (D), wherein K is an integer 

from 1 or more to 6 or less; 

wherein at least two amino acids are substituted with 

glycosylated amino acids, and the polypeptide has affinity 

towards somatostatin receptors, 

 wherein said glycosylated polypeptide comprises a 

sugar chain comprising at least one sialic acid at the non-

reducing terminus, and said sialic acid comprises a carboxy 

group that is modified by an alkylamino group, a benzyl group, 

an amino group, or an aminoethylamino group, said alkylamino 

group, benzyl group, amino group, and aminoethylamino group 

having 1 - 30 carbons. 

 

20. A glycosylated polypeptide, selected from the group 

consisting of SEQ ID NOs: 21-26, 29, 30, 33, 34, 88, 89, 125, 

127, 129, 148, 149, 157, 164 and 169. 
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