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THE INFLUENCE OF DONOR~RECIPIE\TT SENSITIZATION
ON CORNEAL GRAFTS’”

A, Epwarp Mavuensr, M.D.
- San Ff'cmcuco, Calzfomm

The cloudmg of mechamcally successful
_corneal grafts three to five weeks post-

operatively has nct been explained ade:

quately in eyes which would be expected
to support a clear transplant. Many sugges-
tions have been offered to dccount for this
abnormality - of the graft, buf none have

been substantiated sufficiently by animal ex-

© perimentation or clinical observation,

It is the purpose of this report to present
- experimental evidence which will support the
theory that one cause of late “clouding of-
corneal grafts is the sensitization of the
recipient to material from the deénor, and
that this type of reaction is dependent on
the biologic specificity of individual ani-
mals of the same species, A posmble method
of preventing this type of clouding is also
mentioned,

- No attempt will be made to refer to all .

of the suggestions which have been put
forward as a cause of the late clouding of
corneal grafts, Oﬂly a few of the more
recent reviews will be cited,

In a symposium on corneal transplants

~ *From the Dl\nslon of Ophthalmology, Depart—
‘ment of Surgery, Stanford Umvers1ty School of
Medicine. This investigation was supported hy a
reséarch grant from the National Institutes of
Health, Public Health Service.

in 1947, Castrome]o1 statecl that the la
cloudmg of keratoplasties was due 0’
uveitis in the recipient eye and that remo
of a focus of infection somelimes woirld fe-
suit in a clearing of the graft. At the same
sympositm,® a second suggestion was thit
this type of opacification was due ‘to an
allergic reaction which ' resulted * from’ 4
sensitization -of the recipient by the hom

transplanted material. No ekpenmental data

were offered to substantiate this view.-

. In 1948, Paufique, Sourdille, and Offrel3-
divided the cases with technically perfect

corneal grafts which became cloudy
three groups according to the time of on et
of the opacification. The. suggested - catise

- for each of these types of cloudmg was
based on chmcal observation.

The first group included those eyes I

‘which the disturbance began by, the '10th
postoperative day. The etiologic factor in-

these ‘instances ‘was the sensitization of the
recipient by foreign protein in the transplant

A second group included those cases.in.
- which the opacification oceurred during the
third postoperative week, The clouding of -
these grafts was caused .by a disturbance’

in the metabolism of the transplant.

The third group included those cases m

which the graft becamie cloudy after the
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SENSITIVITY IN CORNEAL GRAFTS
skin of the leg and developed an exfoliative
after receiving multiple skin.
éls from the e grafts. e also noted that the sensitization '
- produced by the grafts was specific for an
individual donor. The skin taken from 3

second donor remained in - exceilent condi-
frer a second set

. Ophth., 9:118 (Fe ird - postoperative weel,” This type of
o paciﬁcation was due to an invasion of * dermatitis
problasts and blood vess
sipient-cornea. - - ' N S

~Klima,* in 1949, stated that the clouding
of corneal transplants was due to an allergic
action caused by the immunobiologic dif-  tion for four to five days a
ference between the host and the donor. of grafts from the original donor hiad ¢om- -
He based his opinion on & series of experi- pletely disintegrated. This occurred . even
meats in which he produced a leratitis in~ though the second set of grafts from the
“yabbits by two injections, given 14 days original donor had been applied several days. Lo
‘apart, of 0.05 cc. of homogeneous corneal  after those from the second donor:: e

xtract. Corneal ‘nflammation occurred fre- Medawar® in a series of axperiments. o0 -
quently if the mateérial for the two injections. rabbits has added further evidence to the =
game from the same donor, but occurred theory that homografts, are destroyed be-
nly rarely if a separate donor was used for cause of donor-recipient “gensitization., He:
Ceach injection. He thought this demonstrated  has shown that multiple skin grafts are de-
“ihat a sensitization of the recipient to the stroved ‘more . rapidly than a single pinch

* graft, and that a second. set oOf transplanis’

< donor could be produced by material in a ) |
sorneal transplant. L from .the same donor disintegrates’ more

The only reference to lale douding of Tapidly than " the -original .material; . eveir.
grafts in the International Symposium o1 though they are inserted at .a point distant’
orneal Surgery in 1949 was that of from the original operative site.. L
Barraques® who stated that this type of . Skin taken from a second donor and in-
_p:iciﬁcation was due to @ “hypotrophic”- serted in the original gperative site survives |
hange because the graft “may not veceive  for as long as the frst set of graits. The

" cufficient quantity of the elements neces- allergic reaction appears to be dependent
v L on a vascular invasion of the donor material. .

cgary for its metabolism. . . .
Grafts to the anterior chamber survive

‘QTATUS OF DONOR-RECIPIENT SENSIT'IZA?ION for a much longer time i they remain free
[ TISSUES OTHER THAN CORNER . in the aqueous oOr attached to the avascular
posterior surface of the cornea than if they '
Jdhere to the anterior surface of the iris
and become vaseularized. L o

New York, Macmill

jounds, Adv. Enzymil

of sulfanilamide.
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1f gkin is transplanted from one indi-
Vidual to another, it will “take,” survive,
and show signs of proliferation in the form o
of migration and mitosis of the epithelial Donor-recipient sensitization 1§ not orgat
cells. Almost invariably, however, the grafts  specific, however, for the accelerated de-
become necrotic and slough two 0 six weeks  struction of homografted skin- can be pro-
after operation, This. destruction of the duced by previous injections of Jeulocytes. ©
transplanted material “is the result of a  The sensitized state cannot be demonstrated

sensitization of the recipient by_somekproc‘luct by tests for agglutinins in the blood, nor can -
‘of the donor graft. S i be elicited by the use of tissue cultures and *
Underwood,? in 1914, on. the ‘hasis of serum from the sensitized animal. L

cfimical observation on a patient who had These observations and many others have
1in homotransplants for extensive butns, adequately. demonstrated  that almost. any-
t the destruction of the domor: tissue transplant -

suggested tha
tnaterial was similar to an anaphylacti¢ re-
“action. Flolman® made a similar observation
" ¢n a child who had had an avulsion of the - donor material.
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~There are-instances, however, in which
tissue can’ be transplanted from one indi-’

vidual to another and appear to survive.

These are grafts from one. identical twin'
to another and cartilage grafts. Grafts be--

tween identical twins survive because of the
biologic similarity of the donor and ‘the
- recipient. Cartilage transplants are probably

_not destroyed because thére are not enough

cells in the material to elicit an allergic re-

action’ and ‘the cells are protected by the

cartilaginous matrix from the blood vessels
" of the recipient.

There are other conditions in whick grafts

are not destroyéd for several weeks or

‘months after transplantation. These are

- grafts to the anterior chamber of the eye,

the uterus (pregnancy), and the brain.

Transplants to the anterior chamber ‘of
the eye are not destroyed so rapidly as else-
where in the body because the blood vessels:
of the recipient do not invade the donor ma-
terial for several days to a week, thereby
allowing the grafted material to become ac-

climated to the host, :

In pregnancy, the embryo_ survives in the

- uterts because of the lack of vascular in-
vasion from the host and because of the weak
antigenic properties of the embryo, - -

It is not known why grafts to the brain
survive, but it has been suggested that the
qbscnce of Iymphatics in the brain prevents
tissue transplanted in this area from causing

. a donor-recipient sensitization,

The status of corneal grafts in relat1on
to donm.rec1p1ent sensitization has never
been clearly defined. Tn recent ' studies® 10
which were made fo determine the fate of
the donor material in corneal grafts to rab-
bits, it was concluded that the epithelium
and endothelium of the transplants were
replated. The corneal nerves degenerated.
The stromal fibers and glassy. membranes
were not replaced. The stromal cells did
not indergo a massive dlssohztlen at any titne,
~ but it could not be determined whether or
not the keratocytes were gradually replaced.

On the basis of these histologic observa-

tions, it can be suggested that clear graft
do not show a donor-recipient reaction s

lar to that found in the skin for there is. b
massive destruction of stromal cells ¥ n

properties of corneal transplants may be 3¢
counted for by the relatively small nuniba
of cells in a corneal transplanit, dnd )
avascular bed into which it i inserted: T
these respects, corneal grafts may be con
pared to cartilage grafts, :
The following studies were des1gned i
show whéther or ot sensitization of - th

recipient to the donor material would affect

the clarity of a corneal graft

E);PERI\IENTAL STUDIES

Young albino rabbits weighing appro
mately two to four Kg. were obtained from
single dealer. No attempt was made to det
mine whether the animals used in singl
experiment were from the same htter 0
were genctically related, S

Keratoplashes were - performed ~with
mechanical trephine. Three to four graf_ts

4.5 mm. in size, were obtained from one eye:

of the donor and a single transplant was in'
serted into an eye of the recipient. Trans
plants were held in place by criss- Cross. sti-
tures inserted in the rec1p1€nt corneéa;”

The eyes were cleansed every day for the

first ‘week after operation and every othe
day during the sccond week. The “sutus
were removed on the seventh postdperatiy
day. The reactions of the eye and the tran
plant were recorded twice a week,

Grafts which are cleir or only hg’htly

edematous two weeks after operation pass.

through the following sequence of events,

The regipient cornea and transpiant are’

edematous during the first seven to 10 davs

- The iris is hyperemic and thickened.

Blood vessels invade the cornes to a varV

- ing degree depending on the extent of the.

postoperative reaction. They usually advance
to the margin of the donor material, and
occasionally will invade the' edge of the
transplant for approximately 0.5 mm,
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These two scts of aniinals indicated'that:
the donor-recipient gensitization s0 produced
had 2 dele_teriou'scﬁect_' on the grafts, Tow-.
ever, there are SO many uncontroliable varia-

ecks after oper- _
bles which might prodce an opacification of.

three
e corneal graftin rabbits during the first two
ximately 50 post'opérati\}e weeks  that it was - thought
desirable fo perform an experiment in which-

lants to normal
Id be obtained.

more exact controls cott

ced contrast 10

operation oniy t0.

in rabbit cormeas,
tible to' donor-
and that the .
d do not sup-
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in theserrabbits by Fig. 1 (Maumenee). Clinical: reaction in rabbit

plece of skin from. eye 10 days after corneal graft. a

ket flap under the . ' SRR T

o recipient abdorm- ‘Tg this end, the corneal operation ‘was '
that skin grafts  perf ormed first and only those apimals which
duce a sensitiza- had 2 clear or only slightly cloudy graftina

relatively uninflamed eye tWO vweeks. after

the operation were used. RO
 Skin from the same donor which sapplied )
the corneal material was then inserted into
the abdéméﬁ;ﬁ wall of the recipient, two 1o
four weeks  after the ocular operation.
Twenty-eight graits i 30 animals so treated
became’ doudy two o four weeks after the
snsertion of the skin transplants. This cloud-

ing of the grafts s in striking confrast to
the late clouding ©

the corneal trans-
done to allow
the skin to have
orneal
magner: re-
in every. instance: In.

ial became very
' § only one graft out of 60
animals in which a boester, skin - graft was
Cnot given. : TR
Further control experinents were done to
determine whether the deleterious effect of
the corneal. grafts was..
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F ig. . 2 (Maumenee) Clear corneal graft two
weeks after operation, showing slight edema of the

stroma, “nornial stromal cells, eplthehum and en--

dothehum ( X 1{]0 3

'posedly ge:ne'tically"nnrélated donors was in-
serted two to four weeks after the ‘ocular

“operation. Twelve grafts remained clear. In:
eight of these animafs, one-eye was’ grafted’
and two weeks later skin from the donor of .
the first eye was inserted under the abdomen.
At the sarne time a corneal transplant was in-
serted into the unoperated eye from an un-

related donor.
‘In six instances the unreiated cornea re-

mairied clear and- the related cornea became N
cloudy. Thus, it seems that the clouding of the__

corneal'transplants produced in these animals

by the insertion of skin from thé same doror

is due to an individual hypersensitivity,

It is not possible to state with any degree .

of certainty why the two grafts in the sensi-

tized animals did not become opaque. Possiz:

‘hle explanations are: {1) That sensitization

cannot be established in every animal by this .

technique, or that not ail grafts will be in
fluenced by this sensitization, (2) the dotig

~and recipient animals may have been litte

mates, {3) or the graft survived because of
the lack of functlonmg blood vessels in th
recipient cornea. -

‘It is interesting that when the corneas’ of
these two animals were exaniined with th
aid of a strong light and a loupe which mag
nified approximately.1.7 times; blood vessel
could not be seen in-the Tegipient come
for more than’ a millimeter. or twe..

* The- clinical appearatice ‘of ‘the ocular -
action in these eyes was extremely consistent
On the day before ot on the same. day th

graft became cloudy; the corneal and circt

corneal vessels became congested, and “the

-ifi8 hyperemic and thickened. The-stroma i

Fig.- 3 (Manmenee}. Comeal graff which: was: .

clear for" five weeks. before opacification ‘due to

sensitization. Note edema of stiromia, scarcity of.;

stromal cells, and. detachment:of endothelitim.
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SENSITIVITY TN CORNEAL GRAFTS!

the. graft adjacent to the largest’ group of
essels became edematous and coudy.-.
During the next day or two the clouding

“spread throughout the entire graft and not
“infrequently the adjacent recipient cornea
hecame slightly edematous. The blood vessels

snvaded the graft and, in the most severe re-

actions, the keratoplasty became opague and

vascularized, . _ -
In several instances in which the teaction

-
R
S
)”_«
-

% o
O L
A M*c

3. Corneal graft which was
clear for. five weeks before ‘opacification “due f0
sensitization, Note edema of stroma, absence of
stromal cells and endothelim, and fnvasion of biood
vessels in superficial stroma. : S

" was not so severe, the edema in the kerate-

plasty subsided leaving either & nebulous

~ opacity in the superficial portion of the trans-
plant or a thin white: sheet of tissue ot the
- posterior surface of the graft, ~ .~ : '

These latter reactions seemed . to oot

8 more frequently when the skin was inserted

three to four weeks affer the corneal graft
rather than two weeks after the operative

~ procedure. The course of -events in' these
trangplants was extremely ‘similar to  that

Fig: .5 (Maﬁhﬁene&).’ Same eye as “shown . in -

‘Figure 4. Recipient cornea -adjacent! to: corneal

graft. Note _normai appearance of- ¢cornes as com-
pared to graft. : S .

seen in the late clouding of buman kerato-
plasties. I C
A histologic examination has been done on
ouly eight eyes in which corneal grafts were
clear and then became opague due to an in-
duced allergic reaction. Material for this part
of the study is, therefore, not sufficient to
give a detailed chronologic description of the
sequence of pathologic changes which oceur.
~ Histologic sections of clear grafts two to.
three weeks postoperatively usually show the
transplant to be the same as 2 normal cornea
except for 2 slight edema of the stroma (fig.
2), There are few, if any, polymorphont-
clear cells in the material and the stromal
cells are normal in appearance and nimber.
Corneal irausplants which remain clear
for four to six weeks after operation before
they become cloudy ‘due to.a sensitization;
show many changes which are not found-in
clear grafts. In eyes removed tWo to six days
after the onset of the clouding; the stroma

“of the graft is edematous, :and ﬁ.ﬂlé._endqthé;a :
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Fig. 6 (Maumenee) CorneaI grait which was

clear for six weeks before opacification due to.

- sensitization, Note infiltration with Ieukocytes atid
. mcreased number of stromal cells.

. hum is detached fre om Descemet 5 membrand

(fig. -3)..

In some instances there is an a%most com- -

o plete loss of stromal cells in the transplant
(fig. 4). In other grafts there is a marked
infiltration by polymorphonuclear and Iym-

phocytic cells (fig. '6). The blood vessels
adjacent to and in the transplant are con-.

gested and dilated,

In eyes which have been removed a Week
or so -after opaczﬁcahon, the tissue is still

infiltrated with polymorphonuclear and lym-:

phocytic cells which are- migrating  to- the
graft. . The endothelial ‘and stromal cells in

the recipient cornea remain normal (fig. 5).

It may be concluded from these experi-

ments that sensitization of the recipient to a

specific donor will produce an opacification

of the graft if the reaction occurs before the
fifth to seventh postoperative week. The his--

~cells of the- rec1p1ent or donor . to identify
them. s subject to error, for it is possible”
that the marked cells may be. destroyed and_

tologic response of the donor- matezlal.
essentially the same as that seen'in homdg 1
eous-skin grafts. -

The severity of the réaction in the eye ang
t_he permanency ‘of the opacity is in part d
pendent on the time of onset of the segsitii
tion after the insertion of the comeal ‘grafi;
The clinical appearatnice of” the opacificatioy

' ‘when it pceurs three to seven weeks afi

the ocular operation in rabbits {s very similar

' to the late cloudmg of corneal grafts  mdn;

EVIDhl\ CE IOR S{JRVIVAL 01" DONOR CELL

GRAI‘TS

’\Iany attempts have been made 6 déte

-._mine whether or not the doner stromal' ell

‘ih homogeneous grafts survive or if

_ transplant ‘merely acts as'a framework for

‘the: recipient cells. ThlS question _ca_m_zo_t_- be
-definitely  answered - by - routine histologi
studies; for it is impossible to determine by

this rethod if there has been a gradual 1e

placement of the stromal cells. L1kew1se

troduction of some forexgn substance into the

their identlfymg substance phag@cytlzed by

‘the surviving cells of the host or the donor

- The use of the biologic individuality of the
animal would seem to offer a solution to the
problems ‘of identifjfing the donor material
Sufficient studies have not been dorie as yet

- to state with certainty whether the individual

sen51t1v1ty is due to the stromal cells of

fibers, However, work on other tissues sug-

gests that it is the cells-and not the framework
which causes. the sensitization,
If this is correct it appéars tht the donor

cells éither survive or maintain their 1dent1€y. :
for a month or six weeks after grafting and
then die or assume the nature. of the host..

Thiss, 28 grafts in 30 ifistances became

cloudy if sensitization was produced béfore

the sixth to seventh postoperative week.
On the ‘other hand, when skin from. the

same donor as the. corneal transplant was
inserfed into seven animals from six weeks o
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SENSITIVITY TN CORNEAL GRAFTS e

four months after the oculat operation, inno

- ;nstance did opacification of the cornea occus:

- it is possible that atrophy and obliteration

- of the bload vessels in the cornea prevented

sufficient antibodies from reaching the graft

“to cause an allergic reaction in these cases.

To test this-one eye was kept in an irritated

state and the blood vessels of the conjunctiva -

¢ngorged, for two months after skin graft-
ing, by injecting hypertonic sodium chioride
gnder the comjunctiva twice a week. The
corneal transplant in this. animal did not

“hecome opadue.

"PREVENTION OF OPACIFICATION OF CORNEAL

. .GRAFTS CAUSED BY DONOR-RECTPIENT SENSI-

i TIZATION _ ; .

" The discovery of the vesponse of allergic
‘teactions to cortisone-and ACTH* suggested
that these compounds might be seful in pre-.

\jenﬁng"{he clouding of corneal grafts which

Coccurs as a result of donor-recipient sensiti--
“zation. It seemed that these substances might
“be of value even though they prevented the
“aflergic reaction only during their adminis-

tration and for a short time thereafter, for it
has been shown, in this study, that sensitiza-

“tion after the seventh postoperative week had
“no influence on the clarity of the' corneal
_ grafts. ' o o

Tn six rabbits a keratoplasty was per-

Y formed and skin from the same donor was

inserted at least two weeks later, These ani-

mals were treated with intramiscular injec-
“tions of 15 mg. cortisone per Kg. of body

weight each day. This is approximately 15
times the dose used in man. - :

. In three animals the drug was begun after
the graft became cloudy as a result of sensi- .
{ization, : S

" Tn the first rabbit, skin was inserted three

" weeks .after the corneal operation and the
- transplant became clotdy and the €ye hyper-
“emic 22 days after the skin graft: ‘Cortisone
" was started on the second day of clouding
“of the graft and was continued for six days.
“The hyperemia subsided in two days and the
“graft cleared to translucency in 11 days.

Thiee weeks after the cortisone was discon-
tinued, and eight weeks after the ¢kin opera-
tion, the transplant W.as:_clear.- Unfortunately,
at this tinie the rabbit died. . o

“In a:second ‘animal, skin was inserted 28
days after the ocular surgery aand clouding
of the graft occuired in 15 days. Cortisone.”
was started and continued for six days. Both
the hyperemia of .the eye and the graft
cleared in four days. The eye has remained

‘unchanged for 8.3 weeks since the tortisone

Was_éisconﬁnued'l_aﬂd 11.5 weeks since the '
skin graft. e e T e

- In the third animal, i was grafted 32

days’ after the -corncal transplant and the:
keratoplasty became cloudy. 11 ‘days later.
Cortisone was started on the second day of'
the opacification and was contintied for nine -
days. The hyperemia of the eve responded

in four days and the graft cleared in nine .

days. The transplart is sl clear and-it has. -
been five weeks since cortisone was last used
and. eight weeks since the skin operation.:
14 three other -animals; a homograit was..
inserted in one eye and, two weeks' later,
ckin from the same donor was placed under- .
the panniculus carnosus of the abdominal
wall and a corneal heterograft f rom-a cat was

inserted in the opposite eye. Cortisone, 15

mg. per-day, was begum on the eighth day- -
after the last operation and was continued’
for 14 days. . R
One rabbit died two days after the corti-
sane was discontinved. This was 17 _'_d'ay's,
after the skin graft.. I
A second rabbit died two weeks after the -
cortisone and five weeks after the skin grait,
Again, the grafts in both -eyes remained
clear throughout the poétoperati{fe"c_oﬁrse._
Tn the third animal, the heterograft -was
an operative failure. The homograft, how-
ever, remained clear for three weeks after the
cortisone was discontinued and six weeks i
after the skin operation. (fig. 7). Duting the'. -
seventh week after skin graft, nine weeks- B
Jfter the keratoplasty, the transplant became.
slightly hazy and vascularized. E

" Tt ie realized that cortisone hids not been
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' Fig. 7 {Maumenee). Cleat corrieal transplant six
weeks after skm graft. Animal treated. w1th cort1-
“gone. : ;

" uscd in enough ammals i1 ﬂus expemment to

" allow definite conclusions to be draw; but it

"-does seem that this drug has had some bene-
ficial effect on the clouding of corneal grafts

‘which results:from a denor—reaplent sensxti— :

. zation.

SUMMARY

1. Corneal transplants perfermed in the_
_manner described in this paper have re-

mained ¢lear in approxxmately 50 percent of
- the grafts.
" 2. Only. one graft in 60 instances be—
came cloudy at a later date if the graft. was
clear or only slightly cloudy two weeks after
“the corneal operation. .
3. When skin from the same donor was
used as an antigenic supplement, two weelks-

after the corneal operation, the corneal frans- -

- plant became cloudy in 28 out of 30 eyes

within two to three weeks after the insertion .

of . the skin.

4. The clinical’ appearance of the ocular
‘reaction in’ these eyes was similar to that
. ahserved ‘in the late cloudmg of corneal
‘grafts in man.

5. Histologic: sections of ‘the’ grafts Winch _
. became ' cloudy as a result of sensitization

“planted- to an avascular area: However,:

in rabbm show. an mﬂammatory reactiay

similar tothat which occurs in homoge '
skin grafts, . :
6. "The biologic md]\'xduahty of a corn

fransplant appears to last for only six to eigh

weeks after corneal grafting..

.7, The epaaﬁcaﬁon of corneal gra,ft
which ‘resulted from a.sensitization to ]
donor material may. be 1nﬂuenced by the pr
phyiactlc tise of cortisone,

DISCUSSION

It is readzly adﬂ’lltted that the metho [uge
to produce a donor-r ecipient _sensztm-ty.an

. a clouding of the graft in these experimier
differs from"a keratoplasty in man in:tha
. skin and corhea are never transplanted: £rdm

the same donor in man. Thére are two point
of similarity; however, in the clouding of
grafts which strongly suggests that it may.
of the satne origin in both species. First;:th
clinical appearance of the grafts and the re
action’ in the . eyes are remarkably alike
Second, -the time of onset is approximate]
two to seven weeks after the ins_ertioh:of
dorior material in both cases,

It has been previcusly stated that on
the reasons why corneal homografts dornb
always elicit an allergic reaction is- that

. relatively small number of éells are irans

seems reasonable that, if almost every ofhe
tissue: in the body produces a. sensitizatio
when transplanted from’ one individual

. another,'? corneal tfa‘néplants would. at least
dccasionally. cause a similar reésponse.

Furthermore, the reactions would be more:

likely to occur if the recipient cormea was:

heavily vascularized. 1t has been shown tha

homografts of skin to thé anterior chamber

of the eye survive dnly when they are not in

scontact with the blood vessels of the iris?.
- Clinical studies 6f corneal transplants are
- compatible: with- this suggestion for’ it has

been . shown that a -higher percentage of
grafts will remain clear in patlents with.

keratoconus. or central cornéal scars: where

blood ve:
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0 blood vessels, or'Oﬂly-occluded'vessels,

- gre present than if the cornea is heavily

ascularized, - . _
it may be asked why a sponfaneous setisi-,
ation to corneal grafts does not occur in
cabbits, if one is expected o helieve that this -
“van happen in man: This cannot e answered
with certainty at this time, but there are
several possible explanations. e
First, only normal avascular rabbit corneas
were used for recipient eyes. Next, the size
of the specimen. transferred was small as
ompared to the rabbit cornea. The grafts
gere 4.5 mm. in diameter and the cornea 14
o 15 mm. in diameter. In mian the _g_r_aft_s'
re usually 5.5 to 7.0 mm. i’ diameter as
- compared with the corneal diameters which
ve 11 to 12 mm. E S
Finally, it is possiblé “that rabbits’ require
a larger dose of antigen to produce sensitiza--
fion than is réquired in man. This is -sup-"
ported by the findings that nerve grafts. sur-
“yive in rabbits and other lower animals but
they are invariably replaced by fibrous tissue:
o man® s S N '
" This presentation. is not intended to-con-
vey the idea that the onty cause of clouding
of cornecal grafts is the sensitization of the .
‘ecipient to the donor material. There are
ther obvious causes for clouding of the

rafts during the first two postoperative .

eeles. These are defects in the donor mate- -

rial, poor. apposition of ‘the ‘donor-recipient’
“tissues, - and pyogenic postoperative infec-
- Hons. AT :
There are also other factors which can
cause an opacification of the graft after the
second. postoperative week. . Some of these
‘are well established and athers have only 2’
“theoretical basis. Thus, it ha’s'been_'obs_erved
many times clinically that grafts will become
paque due to an extension of a disease proc-
“ess. This is true in cyes which have an endo-.
‘thelial dystrophy, a lipoidal dystrophy of the
“stroma, Or an active corneal inflarnmation.
" There are also tiwo othier possible causes
that might account for the late opacification

of grafts in some cases. These are foci of
lymphocytes’ in oid corneal scars and the
Jestruction of some hypothetical enzymatic’
system in the cornea or at the limbus which:.
produces a chemical essential Tor the clarity:
of the cornea. _ DR
Tt does seem, however, that there dare many .
stances, of opacification. of grafts wherte
sione of the factors just mentioned apply. Tn.
this group of cases, it is felt that a donor-
recipient sensitization is the genesis of the: -

. couding of graits.

“On the hasis of experimental work pre-
sented at this time, it seerms seasonable that
cortisone or ACTH. should be used in a
clinical study to determine if they will pre=
vent late clouding of corneal grafts after the
second postoperative week. Tn this study it: .
has been shown that cortisone is capable of
preventing the allergic response which otcurs '

froin the transplantation of tisstie froms one | -

individual to another if a dose of 15 mig. 'pes - -
Kg. is used for 10 days. Ll
Further, it seems that if cotneal tisste can. -
be protected from a doner-recipient.sensiti«'
zation for approximately. six weeks, the
graft will assume the * individuality 'of the
recipient.” Thus, the: opacification. of grafts -
which would result from this type of allergic
réaction might be averted even though the
offect of cortisone lasts only while the drug =
is being administered.. : 2 g

" Finally, these experiments are still further -

- evidence that the mechanism of destruction:

of tissue when transplanted from one indi-
idual to apother is the result of a sensitiza-
tion phenomenon. They also demonstrate.
¢hat this type of reaction is not one of tissue
specificity, but individual ‘specificity, becad 5¢-
gkin transplanted from the same donor.
caused an allergic reaction in corneal tissue.
5 CoNCLUSIONS

© 1. Tt has been shown that an opaciﬁéa,tion o
of corneal grafts can be prbéuée& in rabbits:
by a donor-recipient sensitizatiotw ERE

"2, The clinical appearance of the r'ejat':'trio'r;" N
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©. in these eyes is very similaf to the clouding. -

- 0f ‘mechanically: successful' corneal trans-
- plants. in man, where the graft - becomes
opaque two to six weeks after operation.’
'3, The! donor’ ceils in a corneal graft

appear to. survive for about six.to seven -

weelks- after transplantation’ when the  bio-
-~ logic individuality of an animal is used as a
means of identifying the tissués, . . .

4. The clouding of. corneal grafts which

results from 2’ donor-recipient sénsitizaticn .
. <an be influenced by the use of cortisone.
. 5. The clouding of corneat. grafts. pro-

duced in these experiments 'by {hQQSu'pp
mental ' transplantation of skin is “fy
proof that the destruction’ of Jhomotr
planted material is the result of a dorip;.
cipient sensitization. It also demonstra
that an allergy so produced will affect o
than one type of tissue from the same driim

Stanford University Hospitals (15)
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