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SUMMARY In order to test the efficacy of topically applied cyclosporin-A in preventing corneal
allograft rejection, existing rabbit models were modified to produce a new model in which the
allograft reaction could be consistently initiated solely as a result of corneal transfer without anv
additional means of sensitisation. With this model, which reflects clinical corneal grafting more
closely than many previous models, cyclosporin-A 1% drops applied to the recipient eye 5 times
daily for 4 weeks inhibited corneal graft rejection. When cyclosporin-A I% drops were applied to
corneal allografts for 13 weeks, 44% of grafts remained clear 180 days after transplantation. No side
effects were observed that could be attributed to topically applied cyclosporin-A.

Corneal grafts have been performed in animals ever
since such surgerv was first suggested in man.' Early
attempts in animals to explore the feasibility of such
operations produced a variety of results,4 and much
of the subsequent animal work was directed towards
obtaining consistently clear grafts.58 As materials
and techniques improved, many workers achieved
success rates of 75-1(X)% in animal models,'3 and
such work has laid the foundation for modern corneal
graft surgery.
The recognition of the antigenicitv of corneal

tissue'4 and graft rejection in man'" has led to the
development of new animal models in order to
further understanding of the allograft reaction in
man. Because of the difficulty in reproducing corneal
graft rejection in animals by normal methods many of
these experiments relied on additional means of sen-
sitisation of the allograft, such as delayed skin
transfer9 6 or transfer of previously sensitised
lymphocytes, 7 in order to produce a consistently high
rejection rate. Another method used to encourage
allograft rejection has been to promote vascular-
isation by the use of eccentrically placed lamellar
grafts or delaying suture removal in centrally placed
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penetrating grafts, but manv such grafts fail to
undergo rejection.'8 Xenografts have been found to
have a consistentlv high rejection rate in animals'9"20
and both allograft and xenograft models have been
used to investigate methods of suppressing the
immune response by means of drug therapy. 19 21-23

Cvclosporin-A (CvA) administered bv intra-
muscular injection has been reported to suppress the
allograft reaction in a rabbit model which relied on
additional skin transfer in order to sensitise the
animal24 though when applied topicallv to the
recipient eve in the same model it had no effect.25
CvA, however, mav have potentiallv serious side
effects when administered systemicaliv in man,26 and
these would limit its use in clinical corneal grafting. It
also appears that CvA acts early in the immune
response and to be effective should be given at the
time and place of sensitisation.2627 which is not
possible bv topical application in existing models of
the corneal allograft reaction.
We therefore set out to develop a new model of

corneal graft rejection in which the allograft reaction
is initiated solelv as a result of the transplanted
corneal tissue without anv additional means of
sensitisation. This would enable CvA to be delivered
as a topical agent to a site where it mav be effective. A
new model is described together with the results of its
use with various schedules of CvA treatment.
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Fig. I Rabbit auitograft (day! 4) sutuired with continu(aouts
1/0/( monofilament nvlon sho'wing iris detail and dilaited putpil
edge throlugh the clear graft.

Materials and methods

Outbred strains of Dutch and New Zealand white
rabbits weighing between 0(7 and 3-8 kg underwent
partial penetrating corneal grafts either as pairs for
allografts (one of each tvpe of rabbit) or singlv for
autografts. Preoperativelvy the animals were given
intravenous pentobarbitone sodium (60 mg/ml) in

doses varving between 0(8 and 2-S ml according to
their weight and response to the anaesthetic. Topical
anaesthetic drops (proparacaine HCI 0(5%) were
instilled into their right eves together with drops of
cvclopentolate 11% and phenvlephrine 10% to
achieve maximal dilatation of the pupil. I ml of
heparin (5000 units/ml) was given intravenouslv to
each animal in order to prevent clotting of the
secondarv aqueous. All operations were performed
under an operating microscope.

OPERATIVE TECHNIQUE

After fixation of the eve bv means of 4/0 silk sutures
to 2 recti muscles a 6 mm trephine was used to
perform a partial penetrating keratoplastv placed
eccentricallv in the upper temporal quadrant of the
right cornea of each animal. The graft was positioned
in such a wav that a 1-2 mm margin of host cornea was
visible at the point where the graft came nearest to the
limbus. After the anterior chamber was entered with
the trephine, the incision was completed with corneal
scissors. The corneal discs were then interchanged
and held in place initialiv with 4 interrupted 10/0
monofilament nvlon sutures which were removed at

the end of the operation. A continuous 10/0 mono-
filament nvlon suture was then used to secure the
graft with the knot placed on the side of the graft
nearest the limbus in order to encourage vascular-
isation. with no attempt being made to burv the knot
(Fig. 1). The anterior chamber was not artificiallv
reformed; thus the iris was left in contact with part of
the corneal wound to promote the formation of
svnechiae and subsequent deep corneal vascularisa-
tion. At the end of the procedure chloramphenicol
ointment was placed on the operated eve at the same
time as some animals received their first dose of CvA.
Autografts were performed in an identical manner
except that the discs were sutured back into the same
animal.

POSTOPER.\TIVE MANAGEMENT
All animals received atropine I %C drops and chlor-
amphenicol ointment dailv until the removal of the
corneal suture on the 14th dav. On the first post-
operative dav slit-lamp examination was carried out
and the following points were noted: the claritv of the
graft and host cornea, anterior chamber depth and
reaction. extent of corneal/iris adhesions, and anv
evidence of lens damage. Subsequent dailv slit-lamp
examinations were performed to assess the rate of the
clearing of the graft. the progression of vascular-
isation. and anv evidence of uveitis or allouraft
reaction.

CORNE.AI. REVASCUIARIS.\TION
In order to investigate the mechanism of ilraft
tolerance in 6 animals whose corneal (rafts had
remained clear for longer than 6 months silver nitrate
was applied to the corneal surface at the graft-host
interface. A series of small burns were produced with
a crvstal of silver nitrate leaving the central graft area
unaffected. The procedure was repeated after an
interval of 2 davs. and the animals were observed for
signs of vessel reactivation and evidence of allograft
rejection in the central graft area.

DIAGNOSIS OF THE AILOGRAFT REACTION
The appearance of one or more of the following}
clinical signs was taken to indicate the onset of the
allograft reaction28: (1) the clouding of a part or all of
the corneal stroma in a graft which had previouslv
been clear; (2) epithelial rejection line; (3) endo-
thelial rejection line.

Graft survival was then recorded in davs from the
date of surgerv until the first dav on which anv of
these signs appeared. Usualiv the progression of the
allograft reaction was observed for a few davs in order
to confirm the diagnosis before the animal was killed.
The whole eve was then removed and placed in 10)%
formal saline.

11111ot
.e

29)3

Mpl;- .7W----. .W,I



P. A. Hunter, A. Garner, K. R. Wilhelmus, N. S. C. Rice, and B. R. Jones

HISTOLOGICAL METHODS
After fixation the globes were opened either parallel
to the antero-posterior axis to provide sections of the
whole eye. or, more usually, the anterior segment
alone was processed. Sections of paraffin-embedded
material cut so as to include the limbal and central
margins of the eccentrically located graft were stained
with haematoxvlin and eosin and bv the periodic acid-
Schiff sequence. In 2 instances in which punctate
opacities were observed in the donor cornea frozen
sections were prepared for the demonstration of lipid
by means of oil red 0 and Sudan black stains.

CYCLOSPORIN-A
A number of rabbits in the studv were treated on a
coded basis with either intramuscular CvA for 2
weeks (18 rabbits) or CyA 1% in arachis oil applied
topically to the recipient eye 5 times daily for an initial
period of 4 weeks (30 rabbits). In the intramuscularlv
treated group 8 rabbits received a dosage of 25 mg/kg
for 2 weeks, as this dose had been used in previous
studies.22 23 This was later reduced to 15 mg/kg in the
remainder of the group in an attempt to minimise side
effects. In the topicallv treated group 9 rabbits
continued treatment for a total of 13 weeks, but on a
reducing dosage (twice dailv for 5 weeks then once
daily for 4 weeks). Out of the control group (33
rabbits) 14 rabbits received topical arachis oil drops 5
times dailv, thus acting as a simultaneous control
group for those animals receiving topical CvA in a
fullv coded trial.

EXCLUSION FROM RESULTS
Nineteen out of 88 rabbits were excluded from the

Table I Surgical factors leading to exclusion from results in
19 out of88 rabbits undergoing penetrating keratoplastv

No. of rabbits

Flat anterior chamber 7
Endothelial damage 3
ILens damage 3
Postoperative hvphaema 2
Anaesthetic deaths 2
Infected graft I
No iris adhesions I

Table 2 Late deaths occurring in 9 out of69 rabbits
undergoing penetrating keratoplastv according to tvpe of
graft and treatment

Group (total rabbits in grouip) No. ofdeaths % Deaths/group

Autografts (7) - t)
Allografts-controls (25) 1 4%
Allografts-topical CvA (24) 2 8-4%r
Allografts-svstemic CvA (13) 6 462-%2z

Fig. 2 Rabbit allograft (dav 14) showing a clear graft with
ingrowing vessels around sltuire line.

analysis of results because of complications in the
immediate postoperative period (Table 1) and 9
rabbits because thev failed to survive to a point where
their grafts underwent rejection (Table 2).

Results

All allografts in the control groups (including those
that had received topical arachis oil to the recipient
eve) underwent rejection. In the groups treated with
CvA the onset of rejection was delaved in 24 animals
and failed to occur in the remaining 5 after 180 davs.
The autografted group retained clear grafts for
periods longer than 6 months. These results are
described below.

CLINICAL COURSE
After transplantation all grafts cleared between the
first and seventh day except in the part which was
adjacent to the site of iris/graft adhesions. These
involved between 90( and 1800 of the circumference
of the graft lying closest to the limbus. In addition a
rim of oedema persisted along the suture line in the
donor and host cornea. This oedema was thought to
be related to retraction of Descemet's membrane or
to endothelial trauma at the time of surgerv.
Superficial vessels started to grow from the limbus
and reached the graft/host interface bv the end of the
first week, after which they progressed around and
into the graft. By the time of the removal of the suture
on the 14th postoperative dav they usualiv involved
three-quarters of the graft's circumference (Fig. 2).
Deeper vessels arising from the iris also invaded the
graft to a lesser degree.
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3a Fig. 4 Rabbit autograft (daY 44) viewed with.slit
illminatien showing superficial stromal puXnctate opacitiets

7_. (arrowed) in an otherwise clear graft.

3h
Fig. 3 Rabbit autograft (the same animal as Fig. /) showing
(a) a clear graft with vascular ing-rowth (daiv 18) aind (b) a

clear graft with scar tissle at the graft/host interface and
complete regression of vessels (daY 46).

In those animals undergoing autografts or

allografts treated with CvA. after the removal of the
suture vessels continued to grow around the
host/graft interface where some residual oedema
persisted (Fig. 3a). Then during the third and fourth
weeks the vessels gradually became less active and bv
the fifth or sixth week were visible oniv as 'ghost'
vessels (Fig. 3b). This complete regression of vessels
was not observed in the control groups, as the
rejection process supervened during this period.

A small number of rabbits developed collections of
punctate opacities close to ingrowing vessels in the
superficial stroma of an otherwise clear cornea. These
later tended to coalesce and assume a refractile
appearance. suggesting the presence of lipid. Thev
were not thought to represent anv part of the immune
reaction, because thev occurred in both host and graft
and, in 2 cases, in autografted rabbits (Fig. 4).
Histologicallv several small extracellular deposits of
lipid were demonstrable in appropriatelv processed
sections of the donor cornea immediatelv beneath the
epithelium (Fig. 5). There was no sign of leucocvtic
infiltration, and the lipid was presumed to have
originated from the adjacent intracorneal blood
vessels.
The histology of all the autografted corneas

showed healing, with negligible scar tissue formation
and no retrocorneal fibrosis. Corneo-irideal
adhesions were apparent in 5 of the animals, with
some residual vascularisation in one, but there was no
leucocvtic infiltration, and the donor epithelium.
stroma, and endothelium appeared healthy in everv
instance. There was therefore no evidence of
rejection in anv of the autografted animals.

ALLOGRAFT REACTION
All 3 clinical features bv which the allografts reaction
mav be recognised in corneal grafts28 were observed
in each group of allografts (Table 3). The process of
rejection seen in this series of allografts appeared to
correspond almost exactlv with previous descriptions
of the allograft reaction in various corneal layers.28
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Fig. 5 Rabbit autograft.
Immediately deep to the epithelium
in the grafted cornea there are small
extracellular deposits oflipid.
(Frozen section: oil red 0 and
haematoxylin, x385).
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Table 3 Types of corneal graft rejection seen in 60 rabbits
undergoing penetrating keratoplastv

Group Rejection No
rejection

Graft Endothelial Epithelial
oedema rejection rejection

Autograft - - - 7
Allograft

(Control) 13 2 9 -

Allograft
(Top.CvA) 4 6 7 5

Allograft
(Svst.CyA) 1 3 2 1

Total 18 11 18 13

Fig. 6 Rabbit allograft (day 38) treated with topical CyA
drops from day 0 to day 28 showing advancing epithelial
rejection line stained with methylene blue (arrowed).

Graft rejection always started near invading blood
vessels, usually at the site of maximal vascularisation,
and progressed into previously clear cornea. In any
one corneal layer the rejection process was usually
established in the whole graft within 7 days of its
onset, although in those animals treated with CyA the
process took up to 14 days. Epithelial rejection lines
could progress rapidly across the graft (Fig. 6) with
only minimal disturbance in the anterior stromal
layers, but this was then followed about one week
later by the appearance of stromal or endothelial
rejection (Fig. 7). Where the reaction was confined to
the epithelium and anterior stroma, no evidence of

Fig. 7 Rabbit allograft (day 81) treated with topical CyA
dropsfrom day 0 to day 91 showing endothelial rejection line
(arrowed) viewed partly by retroillumination.
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Fig. 8 Rabbit allograft (the same untreated control animal
shown in Fig. 2) showing total rejection with opacification
and complete vascularisation ofthe graft (dav 28).

uveitis was seen. Even in those cases that developed
endothelial rejection lines only a few cells were seen
in the anterior chamber. Eighteen out of 60 clear
grafts developed diffuse graft oedema (Fig. 8)

without endothelial or epithelial rejection lines, and
this appearance was subsequently confirmed as being
due to the allograft reaction on histopathological
grounds.
On histological examination stromal vascularisa-

tion was observed in most control animals (21 of 24
eyes) and was best seen on the limbal side of the graft,
where there was cornea-irideal adhesion.
Inflammatory cell infiltration, mainly in the form of
lymphocytes and plasma cells with a few neutrophil
polymorphonuclear leucocytes, was associated with
the vascular incursions and was a feature of all
specimens. Scar tissue proliferation extending from
the deep surface to create limited retrocomeal
fibrosis at the graft margins was observed in half the
specimens. Attenuation and loss of the endothelium
of variable extent with attendant stromal swelling
were present in slightly more than half the specimens
(Fig. 9). Keratic precipates consisting of mono-
nuclear cells were seen in most corneas showing
endothelial damage. Epithelial atrophy was apparent
in the grafted corneas of most animals. All grafts in
the untreated control group showed signs of immuno-
logical rejection.

All grafts in the control group underwent rejection
by the 34th day, with the first graft being rejected on
the 8th postoperative day (Figs. 10 and I l). The mean
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Fig. 9 Graft-host interface
displaying absence ofendothelium
on Descemet's membrane ofthe
donor tissue and a little leucocvtic
infiltration ofthe graft margin.
(Haematoxvlin and eosin. x 107).
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Cyclosporin A
15-25 mg/kg
14 days
N = 7

10 20 30 40 50 60 70 80 90 100 110 120 130 140 160

Days
I.M. Cy A

Fig. I10 Survival ofrabbit corneal allografts treated with intramuscular CyA for 14 daysfollowing transplantation.

survival time of grafts in this group was 20-78+SD
4-80 days. The earliest rejection occurred in a New
Zealand white rabbit, in which rapid vascularisation
of the graft was quickly followed by the appearance of
an epithelial rejection line on the eighth post-
operative day. No difference was found between
Dutch and New Zealand white rabbits concerning the
time or rate of rejection.

CYCLOSPORIN-A
The survival rates of 3 groups of corneal allografts
treated with CyA are shown in the Figs. 10 and 11.

(a) Seven rabbits treated with Intramuscular CvA
(15-25 mg/kg) for 2 weeks. Six of the 7 allografts
showed a prolonged period of survival with a mean
survival time of 98 days compared with 20-78 days for
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the control group. (p<0 001). One graft in this group
remained clear at 180 days (Fig. 10).

(b) Thirteen treated with topical CyA 1% in arachis
oil to the recipient eye S times daily for 4 weeks. The
first allograft in this group was rejected on day 31, 3
days after stopping treatment (Fig. 6), and the
remainder had all been rejected by day 77, with a
mean survival time of 47-31 ± 12-56 days. Compared
with the control group this gave a p value of <0-001
(Fig. 11).

(c) Nine rabbits treated with topical CyA 1% in
arachis oil to the recipient eye for 13 weeks with a
reducing dosage (5 times daily for 4 weeks, twice dailv
for 5 weeks, once daily for 4 weeks). Two allografts in
this group developed typical endothelial rejection
lines without evidence of rejection in the superficial
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X 5 X 2 x 1

Treatment periods ( and frequency ) with Topical Cy A

Fig. I1 Survivalofrabbit corneal allografts treated with topical CyA foreither 4 weeks or 13 weeksfollowing transplantation.
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stroma or epithelium before treatment was stopped
(Fig. 7). These developed on days 81 and 88
respectively, more than 2 weeks after the treatment
had been reduced from twice to once daily. Of the
remaining 7 rabbits 3 rejected the grafts (days 110,
117, and 147), while the others remained clear for
more than 180 days (Figs. 11 and 12).
On histological examination all animals killed after

treatment with CyA for the prescribed period showed
signs of rejection manifested by endothelial cell loss,
stromal swelling, and reduced thickness of the
epithelium. Leucocytes were conspicuous at the graft
margins in virtually every case, and in most instances
inflammatory cells with newly formed blood vessels
had spread into the donor tissues (Fig. 13). There was
no evidence of surgical failure, the graft margins
being fully healed in all specimens.

EFFECT OF CORNEAL REVASCULARISATION ON
GRAFT SURVIVAL
Six animals which had maintained clear corneal grafts
for longer than 6 months had their comeas
revascularised by means of silver nitrate. The group
consisted of I autograft, 1 allograft treated with
intramuscular CyA 15 mg/kg, and 4 allografts which
had been treated with topical CyA for 13 weeks. All
comeas initially developed mild central graft oedema
which cleared within a few days, associated with
marked vessel reactivation in the host and graft
stroma.

Fig. 12 Rabbit allograft (day 150) showing a clear graft
following treatment with topical CyA from dav 0 to dav 91.

The autograft remained clear. The allograft which
had been treated with systemic CyA developed a
typical allograft reaction on the 12th day. Three out
of the 4 allografts treated with CyA developed
allograft reactions on the 14th, 24th, and 30th days,
while the fourth developed a sustained inflammatory
response lasting 5 weeks, though it later settled
leaving a clear graft.
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Fig. 13 Graft-host interface
showing vascularisation and
leucocvtic infiltration ofthe stroma
associated with graft rejection. The
donorstroma (on the left) is swollen
and the donor endothelium is
atrophic. (Haematoxvlin and eosin,
x 107).
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SIDE EFFECTS OF CYCLOSPORIN A
(a) Intramuscular CvA 15-25 mg/kg. Nine out of II
rabbits surviving for longer than 2 weeks lost weight,
and the mean weight loss for the whole group during
the first 2 weeks was 0( 19 kg. All other groups of
animals over the same period had mean weight gains
which were as follows: autografts +0- 175 kg.
allografts (controls) +0-22 kg, allografts (treated with
topical CyA) +0 07 kg. Although this weight loss was
not statistically significant, it was a notable clinical
feature of the animals treated systemically during the
first 2-3 weeks. After stopping CyA treatment the
rabbits later regained their initial weight by about the
5th week.

In the group overall, 6 out of 13 died before their
grafts were rejected (Table 2), though one was killed
for reasons that could not be related to the drug. The
5 deaths (42-6%) occurred on days 14, 15, 27, 35, and
83 among animals receiving both high (2 rabbits) and
low (3 rabbits) dosages. The greater death rate in this
group compared with controls and topically treated
groups was significant (0-05>p>001, t test).

(b) Topical CyA 1%. Two out of 24 (8-3%) rabbits
died before their grafts underwent rejection. which
when compared with I death in the control group
(4%) was not significant (Table 2). One death in the
topically CyA-treated group was associated with a
2-day episode of diarrhoea occurring 10 days after
treatment was stopped (day 38), and the other death
occurred on day 25.

All rabbits in the groups treated with either topical
CyA in arachis oil or arachis oil alone lost varying
amounts of fur round the treated eye (Fig. 14). This
fur loss appeared after about one week and remained
while treatment was continued. However, within 4-5
days of stopping treatment the fur started to regrow in
all cases. Conjunctival changes were confined to mild
hyperaemia of the bulbar and palpebral conjunctiva
in rabbits treated with both arachis oil alone and CvA
I% in arachis oil.

Discussion

Although many possible mechanisms for the develop-
ment of the corneal allograft reaction in man have
been proposed,29 the exact routes by which rejection
may be brought about has not yet been established.
Systemic mechanisms may be important in circum-
stances where the possibility of presensitisation by
transplantation (HLA system) antigens exists, for
example, from previous corneal grafts, pregnancy, or
blood transfusions.303' The role of the blood group
antigens (ABO system), however, is less clear, and
they would certainly not appear to represent a major
factor in clinical corneal allograft rejection.3233 As a
means of studying such 'second set' allograft

I
i.
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Fig. 14 Loss offuraround eve ofNew Zealand white rabbit
treatedfor 4 weeks with arachis oil drops 5 times dailv for 4
weeks (dav 28).

reactions animal model utilising additional methods
of sensitisation have been widely practised, yielding
much valuable information. 16 17 21-25

However, clinical corneal allograft reactions
frequently occur where sensitisation would appear to
have resulted only from the transfer of corneal tissue
following a first graft, and to date no satisfactory
'single set' animal model has been reported. Animal
models involving xenografts may induce morpho-
logical changes in lymph nodes throughout the body
of a rabbit, whereas allografts in the same animal
would appear to produce local lymphoid changes
only.34 There may therefore be fundamental
differences between rejection of a xenograft and
allograft, which makes comparison of xenograft
models with clinical allografting difficult. Corneal
allograft rejection by a 'single set' mechanism has
been demonstrated in rabbits by means of lamellar
grafts, but it was found that only 48% of grafts
underwent rejection over a period of 2-6 weeks.35 In
another 'single set' model of allograft rejection
involving penetrating grafts 72% of grafts took
between 2 and 12 weeks to undergo rejection, leaving
28% unrejected at the end of this period.
The present model has several advantages over

previous models. Firstly, 100% of untreated grafts
were rejected over a period of 1-5 weeks, with a
mean survival time of 20-78+SD 4-80 days. As
ingrowing vessels normally take 5-7 days to reach the
graft, this may indicate that the model is a more
severe immunological challenge than previous
systems. Secondly, rejection appears to occur as a
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result of a 'single set' allograft reaction, making it a
closer analogue of the majority of clinical corneal
graft rejections. Thirdly, it has been suggested that
local immune mechanisms may be responsible for all
or a substantial part of corneal allograft reactions,2936
and these might be altered by the local use of
immunosuppressive agents. The effects of the topical
use of such agents might not be observed where a
model depended on additional distant sites of sen-
sitisation. Thus, when CyA was administered
topically in a 'second set' model in which it was known
to be effective systemically, it failed to prevent graft
rejection,25 yet when applied topically to the grafted
eve in our 'single set' model it was able to inhibit
rejection.
The ability of CyA to inhibit graft rejection when

applied topically to the recipient eye for 4 weeks has
already been reported, and these results have been
discussed elsewhere.36 In the present experiments
graft survival was further prolonged by continuing the
drug for a period of 13 weeks, though the fact that 2
grafts underwent rejection while still on therapy mav
suggest that the treatment frequency was reduced
prematurely. Even so, 44% of grafts remained clear
for periods of over 3 months after treatment was
stopped. It is possible that specific immunological
tolerance may be induced by CyA, as has been
suggested by work in other organ transplantation
models.37 However, in this model, when the
experiment was carried out to produce reactivation of
the corneal blood vessels, 4 out of 5 allografts rapidlv
developed typical corneal rejection in spite of
previous treatment with CyA. It would therefore
appear that the most important factor in producing
graft tolerance in this model was the regression of the
corneal vessels while CyA treatment was maintained.
during which time the relative immunological
privilege of the cornea was restored.
No side effects that could be attributed to topical

CyA were found. The previously reported25 39
transient loss of fur that occurred round the eves of
treated rabbits was found to be due to irritation bv the
arachis oil and subsequent scratching bv the rabbit.
By contrast with the rabbits treated with svstemic
CvA, which showed weight loss and a significantlv
increased death rate, the results to date indicate that
topical CyA appears to be a safe drug. though this
needs to be fully established bv further detailed
investigation.

It is hoped that the ability of topicallv applied CvA
to inhibit corneal allograft rejection in a single-set
rabbit model will enable clinical trials to begin shortlv.
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