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o ABSTRACT
The use of immunosuppressive medication such as azathioprine, methoterxate and mercaplo-
puring in treatment of rheumatic disease in women at childbearing age has some risks of terato-
geniesis. Cyclosporing is one of the newer medicines, which has been introduced for this disease
but little is known about its teratogenicity. This study was designed to irnvestigale the possible
teratogenicity of this drug by using cultured rat limb bud cells, which were obtained from rat
embryos 13 days after conception Cells were incubated in trypsin-EDTA sclution for 30 min at
37°C and then filtered through 30 um nylon filters. The resultant cell suspension was cultivated
in | ml Dulbecco modified Eagle medium {DMEM) containing 10% fetal bovine serum and 445
ng/L L -glutamine at 37 “C with 5% CO,. After 8 days of culture the differentiated foci extract
were measured by staining with 1% alcian blue. To assess the teratogemic effects ot cyclosporine,
it was placed in the culture well together with the cells. Results showed that the decrease in the
expression of the extracellular matrix at dose of 0.01 molar of cyclosporine is due to limb bud

cell toxicily rather than inhibition of cell differentiation
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INTRODUCTLION
Many rhewmatic diseases affect women of childbe-
armng age. and 1he medications used 1o treat these
dizeases mayv bave mlloences on conceplion. pregnan-
ov, [zial development, and lactation. Physicians who
care for these women need 1o be pware of the potential
adverse effects of these medications, and 1o know
wlhich medications can be used safely prier 1o concep-
ton or during pregnancy and lactation. Although the
combinglion of corficosteroids and inlermitient pulse
dozes of cvelosporine have considerably improved the
progoosis of lupus nephritis. there are stll some un-
resolved questions about this regimen. i particular its
use in pregrancy. Since ovclosporing appearcd 10 be
effective in experimental medels of lupus nephrilis,
some studies have been performed for its use in
paticnis suffering from this disease (1), However. there
are no reports on the pse ol this doog o patients during

pregnancy. In view of the reports about the sale use ol

cyvelesporing during pregnancy in renal transplind
recipienis it appeared of interest to emplov recently
cstablished prescroen da wives method 10 exaning
possible feralogenicity ol ovelosporine. This assa

method  has been successlully used as a reliable
method for this porpose (2,340,

The embryo, during s phase of organmoeeincsis, nay
be unigquely sensitive to oo insull from certim drgs
and cther xenebictics. The mammalian cmbrve asel!
inormally the ral embrvod can be cullured Tor liomled
periods of tme and it 15 possible to obserz the effcets
ol teratogens, The vse of 1he culture of soine scnsitive
parts of ciwbrvo like wadbrain o b bud 15 prefe-
rable. Limb bod mesenclvial cells, when are grown
in high-density cultures, can be differenuaie into a
w-ber of cell ivpes, wcluding cartlage and mwscle
i35, ol have been nsed extensively Tor in vitrs stodics
of chondrogenesis (5.0 7. ).

Chondrogenesis 15 expre-ssed morphologically by the
fornation of carlilage nodules and ochemcally by
the svnlicsis and accumulation of an extracellular
matrix product. i.¢. the cartilage proteoglvean. [n this
study by the use of alcian blue. which is a stam
specific for cartilage protcoglyvean,  different con-
centraton of eyclosporing were determingd and 0%
intubitien of differentiation was considered as an in-
dication of teratogenicity
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MATERIALS AND METHODS
Chemicals:
Cvglosporine was  obtained  Tfrom Sahami Dann
Reshvar Co, IPA Co, Lid, Dulbecco modilcd cagle
mechinm (DMEMN) and Toal call senom (FUSY were
obtained Trem Gibeo Laboratones (Giboo, UKL
Nyvlon mesh were obtained from Portex, UK and all
chemicals vsed were of the highest quality available
Clulire method:
Prepnant fomaele Wistar-Albine mts (10-12 wecks)
were oblained lrom Pastewr Institute {lran). On dayv 13
of pestation {day of discovery of copulatory plog =
Doy 1y the otert were removed and the embryos
[corresponding to 36-41 pairs of somites) were pooled
froon anmimals, The forclimb buds were  remowved
aceording 1o the method described proviously (28]
Lamb bod tissues were dissociated into individual cells
by osuccesseve washings m calcinm and magnesiun-
free balanced sall solution (CMIEFY and trvpsin (1% 1n
CMAY dogestion (13 min at 3770 and Olirated through
S0 pm nvlen mesh (Portexs Co. UK Cell suspensions
were prepared i culiure medium consisting ol DRERM
anel 0% FOS supplemented by 445 pefod Le-glo-
tmime and was adjusied (o give 2x10° LB cells/ml
(Vighaliy of LB cells =9340, Twentv-microliler
aliquaots of the cell suspensions were delrvered 1o cach
well ol 24-well tissoe culture plates  (MNunclone,
Denmark), The cells were allowed o setle and o
adhere 1o the dish for 2 hrs at 37°C. The plate was then
fleoded with 1 ml of culture medium for the in viden
tests. The adhering cells, which formed separate
micromass islands, were cultured for 8 dayvs at 377°C in
A CORM3% i In the test groups. ovelosparing in
different concentration was then added 10 cells on the
dov afler culture. The plates were incubated for = davs
aned after washing with PES replaced with fresh
medinm. Eacl dose of drog was tested. in triplicate. on
3oseparate occasions. The alcian blue stain of the
differentiated Foci was extracied by gouanidine (4 M)
and the absorptions were measured at 630 nm. The
viability of cells was measured by using lvsosomal and
Golgi body activity (neutral red assavy in which cells
were incubated in 2000 wl of neatral red for S0 minules
al 37°C. Then dve was extracted with 100wl of salvent
cabsolute cthanol: 00 M citrate buffer. pH=4.21 and
the optical activity of the solution was measured at 340
e on A standard ELTSA reader,
Pala analvsis
The results presented are the means + SEM of at least
3 sepurate experiments, The effects of the ingrease in
the concentrations of ovclosporine were assessed by
one-wiy analvsis of variance, The extent of the redu-
ction in the stainng of dilferentnied b bud Toc
were exinined nsing Student’s independent t-1est.
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RESULTS

The results presented in figure 1 indicate that in com-
parizon with contral, cvclosporine at concentrations as
low s & me/ml (000 My cansed o significam
fapproximalely  30%0  eduction in staining of
dilferentinied limb bud oot (P<001y, Higher doses
also significantly reduced differentiation, tut there was
no significant effect at the highest dose of 60 mg/ml
(0.1 My, There was also no difference in the number of
differentinted e between the control group (no freat-
ment) and the group that were given distilled water.
Addition of 30 pl of dimethyl sulfoxide (DMSO as
vehicle) 1o the culture medium of the timb bod cells
had no significant effect on viability, as it was shown
by neutral red assav, The results from figure 2 show
that addition of cyvclosporing directlv to the culture
medium significantly reduced the limb bud cell via-
bilitv. which was determined by newtral red assav
(p=0 sy with cell survival being reduced to 50% of
control al a concentration of approximately & mgiml
(0L WL The resulis presented in lgore 3 demons-
trite the ratio of the dilferentintion o the viability and
it seems that imcrensed 10 ovelosporine concentralion
dase ol decrease 1he exient of differentiation when
e vigkaliy of the limb bod cells are taken into
acconn

DISCUSSION
Lummky bud assay 15 o long established 1es1 for shulying
leratogenicily. Classification of compounds as teralo-
pen and non-teratogen based on this 1ests in most cases
is vitlid and by using this method. %3% weratogens and
849%% non-teratogens have been correctly identified (4}
LIp 1o present ne other av viies assay (o leratogens has
tested sufficient compounds in order o perout 1lus
kind of conclusion. However fuovive fesis are sill
necessary for formal conclusion. On 1he basis of relia-
bility and sensitivity, 1o this study micromass culiure
of the dav of 13 of ral cmbryvos was cmploved 1o
examing the potential toxicity and teratogencity of
cvclosporine. Reproducibility of the methed 15 nccep-
table. but il 18 sensithve o change of nutriional
malerials (coa Leghiamingd, The dita in the figure |
show that ovclesporing cavsed o significant reduction
e Leendy bl elillerentiation, The abaliy of o drge 1ooin-
bubit limb bl differentintion by more than ity per-
cenl has been showno o fig 10 The effect of oyelos-
porine on the rat cibryo limb bud differentiation using
alcian blue staining (n=Y%. three separate occasion)
significantly correlated with dn vive leratogenicity
{10y The results of the limb bud assavs show a
redhuction in limb bud  differentiation. indicating a
possible  ferafogenic  effect, These  resuolls were,
howewver, confounded by the cvioloxie action of
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Fig 1, The effect of cvclosporine on the rat embervo limb bud differentiztion using alciin blue
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Fig 2. The cviolexicity effect of cvclosparing on the rat embrya limb bud using neuteal red assay
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cvelosporine. The foetal cells appearcd o be mare
susceptible 1o the effects of the drug. and a 50%
reduction in viability ocourred al concentrations s
low as 1.2 x 107 M, However result of viability test
showed that at the same tme viability decreased duc
o cell foxicily, 11 seems that the resolts of the limb
bud assay reflect a ovtotoxic effect of cyclosporing on
foetal cells rather than an infubiion of differentiation
These findings sugeest that the ovclosporine may
lave # toxic eflect on foetal cells. but there was no
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evidence of feratogeniciy. While several reports
inchuding Gasser et al {113 resulis about the effect of
cvclosporine on isolated cleft palates in specilic
mouse strain during pregnancy support our linding,
there are some conflicting results in several clinical
trials §12-143 Although some concentrations hat
were used o this investigation, have never been
cmployed in clinical practice but it can help to find
the safety margin of cvclosporine,

{2000y, Embrvonic limb
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