
XA0101195
Labeling Lanreotide with 1251 and 188Re

Principal Investigator: Dr. Bai Hongsheng, China

DESCRIPTION OF RESEARCH CARRIED OUT

Lanreotide (D-P-Nal-Cys-Try-D-Trp-Lys-Val-Cys-Thr-NH2) is a new somatostatin
analogue. It can bind to human somatostatin receptor (hSSTR) subtype 2 through 5 with high
affinity and to hSSTR subtype 1 with low affinity. We investigate labeling condition, quality
control and stability in vitro of 125I-Lanreotide and 188Re-lanreotide respectively.

(A) Lanreotide is labeled with 125I using Chloramine T. The effect of reaction condition
(such as reaction time, pH value, Lanreotide amount, quantity of Chloramine T and
reaction volume) on labeling yield is investigated in detail.

(B) The labeling yield and radiochemical purity (RP) is measured with paper
chromatography (PC) and Sep-Pak Cis Cartridge. For PC method, 1251-Lanreotide is
spotted on the Whatman No.l paper and developed in the mixture of
CH3CH2CH2CH2OH and CH3CH2OH and NH4OH (v/v/v=5:2:l), the Rf value of every
component in the mobile phase is given in the table 1. For Sep-Pak Cis Cartridge
methods. Each cartridge is washed with 10ml of ethanol followed by 10ml of iso-
CH3CH2CH2OH solution. Aliquots of 0.1ml sample is loaded onto the cartridge,
unbound peptide (sodium iodine-125) is eluted with 5mlof 0.5mol/L sodium acetate
solution, 1251 -Lanreotide is eluted with 5ml of 95% aqueous ethanol solution.

Table 1. The Rf value of every component in the developing agent
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Rf value

Nalz:T
0.5-0.6

I-Lanreotide
0.9-1.0

(C) The stability of 125I-Lanreotide in vitro is investigated by labeling compound incubating
for 48 hours at 37°C in the 0.9% sodium chloride solution and RP is tested by PC at
specific time intervals.
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(D) Lanreotide is labeled directly with Re via the mixture of citrate and tartate using
stannous chloride as reduced agent. The influence of reaction conditions such as pH,
temperature,amount of stannous chloride, amount of Lanreotide and reaction time on
labeling yield is investigated in detail. At the time, the stability in vitro quality control
and animal test are evaluated. The labeling routine is followed as:

Quality Control of 188Re-Lanreotide

Thin layer chromatography (TLC) is used to monitor the quality of labeling yield and
radiochemical purity. In the TLC studies, TLC-SG (Gelman Sciences Inc. Ann Arbor, Mich)
chromatography paper is cut into 1.5xl5cm strip and activated by heating for 30min at 1100C
according to manufacture's instructions. After heating, the strips are stored dry at room
temperature until use. 0.005mL portion of sample is spotted at 2cm from lower end of the
TLC paper, dries in air. The strips are developed in the 85% acidic ethanol solution (pH3.5)
and 0.9% sodium chloride solution respectively until the solvent reaches up to 12cm of strip.
After drying, the strip is cut into lcm piece and radioactivity is measured in a Nal(Tl) well
detector. The Rf value of three components in different developing agent is seen in the
Table2.

31



Table 2. Rf value of Three Components in Different Developing Agent
Component

Mobile phase
85% acidic ethanol (pH3.5)
0.9%sodium chloride

188ReO4-

0.8-1.0
0.8-1.0

188Re

o2
0.0-0.1
0.0-0.1

188Re-
Lanreotide
0.8-1.0
0.0-0.1

For Sep-Pak C\% Cartridge method, Sep-Pak Qs Cartridge is used for labeling yield and
purification of 188Re-Lanreotide. Each cartridge is washed with 10ml of ethanol followed by
10ml of O.OOlmol/L HC1 solution. Aliquots of 0.1ml sample is loaded onto the cartridge,
unbound peptide (188ReO4- or 188Re-ct/tt) is eluted with O.OOlmol/L HC1 solution, 188Re-
Lanreotide is eluted with 80% aqueous ethanol solution, but radio-colloid is kept on the
cartridge.

Stability Study

Though labeling yield is 88%-94%, Re-Lanreotide must be purified before stability
study in order to get correct evaluation about stability in vitro. O.lmL of purified 188Re-
Lanreotide is added respectively to one vial contained lmL of normal saline solution and
other vial contained lmL mixed solution of normal saline and lmg ascorbic acid. Then two
vials are incubated for 24 hours at 370C and radiochemical purity (RP) is tested with TLC at
specific time intervals.

Animal Test

Bio-distribution of 188Re-Lanreotide is performed in male Kunming white mice (weight:
20±2g). 20(iCi of purified 188Re-Lanreotide in 0.1ml volume is injected though tail vein and
these mice are sacrificed at specific time intervals. The tissues and organs are excised,
weighed and counted in a Nal(Tl) well detector. The uptake of activity in different organs is
calculated as percent injected dose per gram organ.

Results

The optimal labeling condition of 125I-Lanreotide is reaction volume 100pL, reaction
time lmin, quantity of peptide 2jlg, Ch-T quantity 1.6(ig and 37MBq of sodium iodine-125.
The labeling yield is more than 90%. The stability studies shows that 125I-Lanreotide in vitro
is stable.

1 ft ft

The optimal labeling condition of Re-Lanreotide that 10 .̂g of Lanreotide reacts with
0.4 |iL of 188Re-CT/TT solution (3.2mCi) for 40min at pH 2-3 and 600C, the labeling yield is
at range of 88%-94%. The radiochemical purity of purified 188Re-Lanerotide on Sep-Pak Cis
cartridge is more than 95%. The results of stability study demonstrate that the RP of 188Re-
Lanreotide is more that 95% within 2.5 hours without ascorbic acid, but RP keeps no change
for 6 hours with ascorbic acid. This shows that Re-Lanreotide is unstable in vitro and
ascorbic acid promotes stability of 188Re-Lanreotide. The biological behavior of 188Re-
Lanreotide is given in the Table3. Biodistribution studies with 188Re-Lanreotide shows about
2%I.D/g in the blood at 3hr post-injection, 188Re-Lanreotide is eliminated rapidly from the
blood and concentrates in the lung and intestine. The uptake of thyroid increases with time of
post-injection increasing, this indicates that dissociation of 188Re-Lanreotide occurs. Uptake
of adrenal gland is 3.05% ID/g at 3hr post-injection and uptake of muscle is very low.
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Table 1. Bio-distribution in vivo of 188Re-Lanreotide in rat n=3, %H)/g

1 issue
Blood
Liver
Spleen
Lung
Kidney
Heart
Muscle
Intestine
Thyroid

Adrenal gland

Time/h
0.5

3.52%
10.12%
3.18%
2.18%
1.54%
1.45%
0.64%
2.42%
0.87%
0.68%

1
2.11%
6.76%
4.50%
3.58%
2.52 %
1.09%
0.76%
4.58%
1.52%
2.87%

3
1.65%
3.48%
2.15%
1.91%
1.19%
0.86%
0.38%
5.69%
4.95%
3.02%

6
0.86%
1.58%
1.25%
1.03%
0.86%
0.53%
0.15%
2.89%
2.45%
2.53%

24
0.28%
0.98%
0.56%
0.37%
0.46%
0.13% :
0.07%
1.32%
0.65%
1.87%

Future Work Scheme

For Rhenium and Iodine labeling, we are planning to continue our investigation on the
HPLC analysis, animal test and animal imaging. Much attention are drawn recently to
Radiolabeling peptides for diagnosis and therapy of tumours in China. We will plan to do
some investigations about Labeling DOTA-Lanreotide with 90Y, 153Sm and m In . We request
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the following aid from the Agency: W/ Re generator, Sr/ Y generator.
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