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siudies Into the cryopreservation of humon and hepotocytes

T
T Lioyd, ). Wilkinson, 5. Crr®, D. Berry and A. Dennison

Depariment ol Surgary, Leicester Ganerol Hospital, Loicester, LES 4PW and *UK Human
Tissue Bank, Innovation Centre, De Montfort University, Leicester, LET 5XY, UX

Cultured human hepatocytes are widely considered the model of choice for
pharmacological investigation. Indusinial scale hepatocyte isolations have been
underiaken at the UK Human Tissue Bank, from discarded surgical liver tissue and
mulli organ donors, for the use in pharmaceutical and toxicology swudies. Many
hepatocytes are, however, wasted if an isolation has a particularly high yield or
there is low demand for cells. A protocol for the cryopreservation and storage of
these excess cells, with preserved functional ability, is thercfore desimble. The
study was approved by multicentre and lecal research ethies commintee, and afl
patients were approached 24 h before surgery and informed consent oblained.
Hepatocyte isolations were undertaken using a modified two step collagenase
protocol from discarded surgically resected liver tissie and multi organ donors,
Hepatocytes wete immediately cultured on 12 well plates 10 act as controls. Two
experiments were undertaken, the efect of cellular concentration (2.§ % 10 cells/
mL 5 x 10% cellymL, | x 107 celi/mL and 2 x 107 celw/mlL) within the freczing
wnwid the effect of pre-incubation (for bh and 16 h. following the isclation
and prior to l'ru:mg. on subsequent cell function. Paranicters mcasured in culiure
were LDH leakage, viability measured by Trypan Blue exclusion, bilinubin
conjugation, lignocaine metabolism (CYP 3A4), and attachment by total protein
present (BIORAD assay). All eryopreservation was undertaken in 1.8 mL cryovials
in a cryopreservation solution containing 10% DMSO and 20% foetal calf serum in
an isopepranol controlled rate device. A total of 16 individual liver specimens were
studied for the conceniralion experiment and 8 liver specimens for the pre-
incubation. The besult from each liver was expressed as a mean of 6 repeals,
Statistical analysis was by General linear model.
A reduction in the viable cells o 61 £ 6% of those pre-incubated for i h and
50 + 1B% after 16h, oceurred, Following cryopreservation. the mean return of
hepalocyles not pre-incubated was lower than pre-incubation for L h (45.6 + 17.4%
vs 48,1 * 26.0%) but this was not siztistically significant (P=0.98}. Incubation
made no significant impact on attachunent, LDH leakage, bilirubin conjugation or
lignocaine metabolism. Celi retum from the § x 10° (35.2 + 14.8%) was
significantly bigher than that from 2 % 107 conceniration (15.5 + 11.1%)
{?=0.01). In the functional parameters and agtachment the wide inter-individual
»artion revealed no statistical advantage in any of the concentrations.
Pre-in.ubation showed potential advantages but did not ‘reuch siatistical
sigmiicance. The optimal concentration of cryopreservation also needs further
vestigatior,
There was no statistical difference between the functions of the fresh and
cryopreserved hepatecytes despite the intervention. Although optimisation of a
cryopreservation prolocol will continue, cfforts shoutd be directed 1o increase the
cell return, as function appears adequate.
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Synthesis and anti-HIV activity of some new 1-[2-{alkylthio-1-
b.nzyl-5-imidozolyl} carbonyl]-4-[3-{isopropylamine)-2-pydridyi]
Coerazines

F Hadizadeh® and A Mehrporvar

“Phormacy Faculty, Mashhad University of Medicol Sciences, 2O.Box 91775-1345,
Mashhod, lran and National lastiute of Health, Notionol Cancer fnstitute, Bethesda,
Maryland 20892, USA. [

A few analogues of atevirdine (Romero of al 1994) or I-[(3-methaxyindol-2-yi)
carbonyl]-4-[3-(ethylamino)-2-pyridyi] piperazine — an ami-HIV belonging to
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nen-nueleoside reverse transcriptase inhibitors, were synthesized and evaluated for
anti-HIV activity. Replacement of indolyl moiety with 2-alkylthio-1-benzyl-5.
imidazalyl substiteent alforded 1-[2-4alkylthio-[-benzyl-3-imidazolyl) carbonyl]-
4-[3-(isopropylamino}-2-pydndyl] piperazines. First 2-alkylthio-1-benzyl-5-imida-
zolecarboxylie acid (Madizadeh & Tati 2002) and 3-isopropyl amino-2-
chloropyridine (New ef al 1988) were synthesized according to published
procedures through muliiple steps. Then the compounds were reacted with each
ather in the presence of 1,1 -sulfinyldiimidazole to give the utle compounds. The
punity of all the compounds was confirmed using 'H NMR and infrarcd
spectroscopy methods.

Agents were dissoived in dimeythyl sulfoxide and in vitro anti-HIV tests were
performed on them. The assay basically involved the killing of T4 lymphocytes by
HIV. Small ainounts of HIV were added to cells. Aller two cycles of virus
production, the required cell killing was obtained. Then the test agents were added
to cufiure {from 6.36 » 107 %10 2.00 x 10~ * ) acd the percent of prolection was
calculated against the control, The maximum percent of protection (14.60%0) was
observed at the concentration of 2.00 x 10% M. By inercasing the concentration
further the proteclion was reduced and so the EC50 could not be detenmined.

Hadizadeh, F., Tafli, F. 1. (2002) J. Heterocyclic Chem. 39: 841-844
New, L. 8., ef al. (1988) f. Med, Chem. 31: 618-624
Romcro, D L., et al. (1994) J. Med Chem. 37: 999-1014
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Prodrugs for the treatment of cystinesls

A. Tindall, W A. Cardwell, R, J. Anderson, J. G. Thoene® and D. Cairns

Sunderlond School of Pharmecy, Floming Building, Sunderlond, SR1 350, UX ond
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Cystinosis is a rare clinical condition in which the cell rernoval mechunism for
cystine is impaired, resulting in cystine accurnulztion within the lvsosomes of
various cells, It is symptomised by the ensct of Fanconi's syndrome before the age of
| year, failure to thrive, dehydration and acidosis. Unless dialysis or renal transplant
are performed, renal tubuiar fatlure resulis in death at about 9 or 10 years of age.
After cvaluation of a number of thiols, it was shown that cysteamine (B-
mercaploethylamine, NH-CH,CH-SH) was most effective at cystine depletion.
Cysteanine acts at the cellular tevel by widergoing thiol exchange with cystine in
the lysosome lo give cysicine and a cysteamine-cysteine dimer, both of which are
tcadily . ransported out of the cell (for a review of cystinosis, its clinical
presentations and current treatment, see Gahl er af (2002)).

Cysteamine incorporates beth a primary amine and a thiol, giving it a pungent.
offensive smell and taste, leading to problems with comphanee. Furthermore,
cysteantine is rapidly eleared and requires 3 or 4 daily duses, leading to high peak
plasma concentrations and the incidence of more serous side effects (neutropenia,
seizures, lethargy, and somnelence). Currently, cysteamine is adminsiered as the
bitartrate salt (Cystagon) or as an enteric coated formulation, which docsn’t release
cysteamine upil lower in the gastrointestinal tract, both of which lead to sowne, if
not all, of the side effects.

We have synthesized a number of amino acid derivatives of cysteamine designed to
enter the systemic eirculation, where the action of specific peptidases will release
cysteamine for absorption inte afflicted cclls. This will reduce the side eflects
suffered after oral administration of ¢ysteamine and may also reduce the problemn
due to the rapid clearance of cysleamine,

We have refined our prodrug approach to target cysteamine directly to thie cells in
which it is required to reduce the problent of rapid clearance, along with the
majority of the side ¢ffects. This prodrug form will undergo Tittle, if any, hydrolysis
in the circulation and will be taken up inte afflicied cells by a natura) internalisation
process and the cysteamine released by specifie cellular enzymes. .
We report here the synthesis of the cysteamine prodrugs and the initial in-viro
results of their bialogical screeming apainst cultured skin fibroblasts, Both
approaches yiclded cysteamine prodrugs that were non-toxic in-vitro to CHO cells
al concentralions up to | mm {Cardwell ¢ al 1997) and were successful in
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