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Pinealitis accompanying equine recurrent uveitis

Abstract
There is no direct verification of pineal gland
involvement in human uveitis. Specimens of
pineal tissue are not available during active
uveitis in human patients. Naturally occurring
uveitis in horses gives us an opportunity to
examine tissues during active ocular inflammation. We examined the pineal gland of a horse
that was killed because it had become blind
during an episode of uveitis. The clinical
history and histopathology of the eyes were
consistent with post-leptospiral equine recurrent uveitis. The pineal gland of this horse had
significant inflammatory infiltration consisting
mainly of lymphocytes with some eosinophils.
This observation of pinealitis accompanying
equine uveitis supports the animal models of
experimental autoimmune uveoretinitis with
associated pinealitis and suggests that the
pineal gland may be involved in some human
uveitides.
(Br3' Ophthalmol 1993; 77: 46-48)

Although laboratory studies predict pineal gland
pathology accompanying
immunological
uveitis,' there is yet no direct evidence of pineal
gland pathology coincident with naturally occurring uveitis. Specimens of human pineal gland
are generally not available during an active
uveitis. Equine recurrent uveitis2 (ERU) is a
naturally occurring uveitis in which tissues can
be obtained from horses killed for humane
reasons. We report the ocular and pineal gland
histopathology of a mare killed during an episode
of uveitis.
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Case report
In 1986 a 2-year-old, half thoroughbred mare was
brought to a stable that housed seven horses, two
of which were blind as a result of recurrent
uveitis. Three years later in June 1989 this mare
had a 3 day episode of anorexia and lethargy. A
complete blood count revealed mild anaemia
(haematocrit 28-2%, normal range 32 0-53 0%).
Serum chemistry was unremarkable. The signs
resolved within 1 week and the haematocrit
returned to 37-8%.
In October 1989, this horse was examined for
acute, bilateral ocular pain. Direct ophthalmoscopic examination revealed inflammatory
signs in the anterior chamber, iris, and vitreous
of both eyes. There was no history of ocular
trauma. A diagnosis of ERU was made and the
horse was treated with topical 0-1% dexamethasone and 1% atropine sulphate eye ointment
(initially six times a day, tapering schedule for 6
weeks) and systemic phenylbutazone (2 g twice
daily for 1 week).
In November 1989, sera of five of the horses at
the stable were tested for microscopic agglutina-

tion reactivity to Leptospira interrogans serovars
(Diagnostic Laboratory, New York State College
of Veterinary Medicine, Ithaca, NY). This mare
had a titre of 1:3200 to L interrogans serovar
pomona. Titres of 1:1600 or above suggest
previous infection and generally remain elevated
following infection.3 One of the blind horses was
available for testing and had a titre of 1:6400 to
L interrogans serovar pomona. Three of the
unaffected horses had no leptospiral titre, and
normal ophthalmoscopic examinations.
In April 1990, there was a bilateral recurrence
of uveitis which was most severe in the left eye.
Treatment was similar to the above with the
addition of oral prednisone every other day (500
mg initial dose tapered to 100 mg over 6 weeks).
Subsequent episodes of uveitis occurred in June
1990 (right eye more severe), August 1990 (right
eye more severe), February 1991 (left eye more
severe), and June 1991 (left eye more severe).
Each episode was treated with the same medication as the initial one. Signs of pain resolved in 2
to 4 weeks, but each episode resulted in inflammatory sequelae (vitritis, focal cataract, posterior
synechiae, and detached retina) and gradual loss
of visual acuity. During the June 1991 episode,
the lenses of both eyes developed dense cataracts
and vision was lost. Medication was stopped and
5 days later the horse was killed with a lethal
injection of succinylcholine and sodium pentobartitone. The eyes, pineal gland, and a portion
of the brain stem were removed, fixed in cold
95% ethanol and embedded in paraffin.

Histopathology
Light microscopy of haematoxylin and eosin
stained sections of the eyes revealed pathology
consistent with the description for ERU.2 Both
eyes were similar, with slightly more involvement of the left eye, which showed greater
inflammation in the last episode of uveitis. In the
ciliary body there were prominent nodules of
lymphocytes (Fig 1). These focal lymphoid collections were well circumscribed and were
observed throughout the ciliary body. The infiltrate of the ciliary processes and that in the
adjacent aqueous contained monocytic cells in
addition to lymphocytes. There was also lymphocytic infiltration of the rest of the uvea. In the
choroid and iris there were clusters of lymphocytes, though less numerous and less well defined
than in the ciliary body.
Various stages of retinal pathology were
observed including detachment, degeneration,
and infiltration. In the right eye there was loss of
outer segments and some loss and disorganisation of the rest ofthe photoreceptor cells (Fig 2a).
There was prominent mononuclear infiltrate in
the inner retina. In the left eye there was
extensive subretinal exudate containing lymphocytes, mononuclear cells, and epithelioid cells
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% Discussion
We have demonstrated significant lymphocytic
w infiltration of the pineal gland of a horse that had
A clinical signs and histopathology consistent with
Figure I Lymphocytic nodule in the ciliary body of a horse with equine recurrent uveitis
a diagnosis of ERU as a sequela of leptospirosis.3
(haematoxylin and eosin, magnification, x 6).
Laboratory animals sensitised with photoreceptor cell specific autoantigens develop not
only experimental autoimmune uveoretinitis but
also lymphocytic infiltration of the pineal gland.'
This has been reported in guinea pigs, rats,
' rabbits, and non-human primates.7 An autoimmune response in both eye and pineal gland is
not unexpected since both retinal photoreceptor
* cells and pinealocytes contain the photoreceptor
cell specific proteins, used for sensitisation - that
is, S-antigen,8 interphotoreceptor cell retinoid
binding protein (IRBP),9 or rhodopsin."
Although these models were developed to
§ explore the immunological aspects of various
human uveitides, histopathological confirmation
of pineal gland pathology during active uveitis or
as a sequela of uveitis has yet to be reported.
There is physiological evidence of pineal gland
involvement in human uveitis, such as a decrease
in nocturnal peaks of the pineal neurohormone
melatonin in patients with uveitis." There is also
preliminary radiological evidence of pineal gland
Figure 2 Detached degenerating retina of a horse with equine recurrent uveitis. (a) In the
pathology accompanying uveitis (Mitchel E
right eye there is loss of outer segments,disorganisations ofthe photoreceptor cell layer, and
mononuclear infiltrate in the inner retina. (b) In the left eye there is subretinal exudate
Opremcak, personal communication, Cleveland

containing lymphocytes, mononuclear cells, and epithelioid cells. The outer segments of the
photoreceptor cells are absent (haematoxylin and eosin, magnification, x 178).
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Figure 3 (a) Pineal gland of a normal horse. (b) Infiltration of the pineal gland of a horse
with equine recurrent uveitis. The infiltrate (arrows, b) is primarily in the connective tissue
area of the normal horse pineal gland (arrows, a) (haematoxylin and eosin, magnification x 6).

Clinic).
Since it is difficult to obtain appropriate
human specimens for study - that is, pineal gland
tissue during active uveitis, we studied a naturally occurring uveitis in horses.2' ERU affects
horses worldwide. It is mainly an iridocyclitis
with some later involvement of the posterior
portions of the eye. ERU is probably an immunemediated sequela to trauma or systemic infection.'213 Systemic infection with L interrogans
serovar pomona has been implicated as an initiating event in both naturally occurring'4 and in
experimentally induced ERU. " Horses that
become blind may be killed and thus provide a
source of tissue for study.
Lymphocytic infiltration of the pineal gland is
probably not normal but is related to the uveitis.
Reports of lymphocytes in mammalian pineal
glands are limited to select murine strains'" and
lymphocytic infiltration of some tumours of
human pineal gland.'" 19 Small groups of
lymphocytes have been observed adjacent to the
pineal gland of rats2' and in some hunman pineal
glands.!! Lymphocytes have not been described
in the pineal gland of normal horse. We have not
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(Fig 2b). The outer segments of the photorecepG tor cells were absent, but the organisation of the
G remaining retina was more preserved than that of
the right eye.
h
The pineal gland of a normal horse is parenchymal with prominent connective tissue areas
> (Fig 3a). In the pineal gland of this horse there
was significant infiltration of these connective
tissue areas (Fig 3b). The infiltration was predominantly lymphocytic with some eosinophils
(Fig 4). The morphology of the pinealocytes was
not overtly affected. There was no such infiltration observed in a portion of brain stem of this
i horse.
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Figure 4 Higher
magnification of infiltration
of the pineal gland of a horse
with equine recurrent
uveitis. The infiltrate is
predominantly lymphocytes
with some eosinophils
(arrows) (haematoxylin and
eosin, magnification x 194).

observed infiltration of the pineal glands of
several normal horses (unpublished observation).
The immune-mediated nature of ERU is supported by immunohistochemical studies of this
horse in which we have demonstrated immunoglobulin and MHC Class II antigen on infiltrating
and resident cells of both eye and pineal gland.24
In conclusion, our observation of pinealitis in
naturally occurring uveitis suggests that the
pineal gland may participate in some human
uveitides. This finding also gives relevance to the
observation of pinealitis in experimental models.
Further studies of ERU will allow us to obtain
more specimens during active uveitis and to
follow more closely the pedigrees and environmental and infectious parameters of a given
uveitis.
This work

was presented in part at the 2nd International SympoRecent Developments in the Immunopathology of
Intraocular Inflammation, 22-25 October 1991, Aberdeen, Scotland.
The authors gratefully acknowledge the expert technical assistance of Loel Turpin. This research was funded by US Public
Health NIH grant EY06866 (CMK), and an unrestricted grant
from Research to Prevent Blindness Inc, to the University of
Rochester Department of Ophthalmology.

sium on

1

Kalsow CM, Wacker WB. Pineal gland involvement in retinainduced experimental allergic uveitis. Invest Ophthalmol Vis
Sci 1978; 17: 774-83.

horse. Vet Clinics NA: Large Animal Pract 1984; 6: 501-12.

14 Roberts SJ. Sequelae of leptospirosis in horses on a small farm.
J Am VetMed Assoc 1958; 133: 189-95.
15 Williams RD, Morter RL, Freeman MJ, Lavignette AM.
Experimental chronic uveitis: ophthalmic signs following
equine leptospirosis. Invest Ophthalmol 1971; 10: 948-54.
16 Abe K, Matsushima S, Kachi T, Ito T. Lymphoid tissue in the
pineal region of the mouse: a histological and histometrical
study. Arch HistolJ3pn 1971; 33: 263-71.
17 Uede T, Ishii Y, Matsuura A, Shimogawara I, Kikuchi K.
Immunohistochemical study of lymphocytes in rat pineal
gland: selective accumulation of T lymphocytes. Anat Rec
1981; 199:239-47.
18 Cravioto H, Dart D. The ultrastructure of 'pirnealoma'
(seminoma-like tumor of the pineal region). J Neuropathol
Exp Neurol 1973; 32: 552-65.
19 Neuwelt EA, Smith RG. Presence of lymphocyte membrane
surface markers on small cells in a pineal germinoma.
Ann Neurol 1979; 6: 133-6.
20 Sawamura Y, Hamou M-F, Kuppner MC, de Tribolet N.
Immunohistochemical and in vitro functional analysis of
pineal-germinoma infiltrating lymphocytes: report of a case.
Neurosurgery 1989; 25: 454-8.
21 Vigh B, Vigh-Teichmann I. The pinealocyte forming receptor
and effector endings: immunoelectron microscopy and
calcium histochemistry. Arch Histol Cytol 1989; 52 (Suppl):
433-40.
22 Tapp E, Huxley M. The histological appearance of the human
pineal gland from puberty to old age. J Pathol 1972; 108:
137-44.
23 Cozzi B, Ferrandi B. The pineal gland of the horse. Morphological and histochemical results. (With notes on the
donkey and mule pineal.) Bas Appl Histochem 1984; 28:
81-90.
24 Kalsow CM, Dwyer AE, Smith AW, Nifong TP. Pinealitis
coincident with recurrent uveitis: immunohistochemical
studies. Curr Eye Res 1992; 11: 147-5 1.

Br J Ophthalmol: first published as 10.1136/bjo.77.1.46 on 1 January 1993. Downloaded from http://bjo.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

*9~~~A

2 Jones TC. Equine periodic ophthalmia. Am] Vet Res 1942; 3:
45-71.
3 Roberts SR. Fundus lesions in equine periodic ophthalmia.
J Am Vet Med Assoc 1962; 141: 229-39.
4 Mochizuki M, Charley J, Kuwabara T, Nussenblatt RB, Gery
I. Involvement of the pineal gland in rats with experimental
autoimmune uveitis. Invest Ophthalmol Vis Sci 1983; 24:
1333-8.
5 Gery I, Wiggert B, Redmond TM, Kuwabara T, Crawford
MA, Vistica BP, et al. Uveoretinitis and pinealitis induced
by immunization with interphotoreceptor retinoid-binding
protein. Invest Ophthalmol Vis Sci 1986; 27: 1296-1300.
6 Kalsow CM, Wacker WB. Rabbit ocular and pineal autoimmune response to retina antigens. Curr Eye Res 1986; 5:
579-86.
7 Kalsow CM, Wacker WB. Pineal gland in S antigen induced
experimental autoimmune uveitis. In: O'Brien PJ, Klein
DC, eds. Pineal and retinal relationships. Orlando, FL:
Academic, 1986: 315-29.
8 Kalsow CM, Wacker WB. Pineal reactivity of anti-retina sera.
Invest Ophthalmol VisSci 1977; 16: 181-4.
9 Rodrigues MM, Hackett J, Gaskins R, Wiggert B, Lee L,
Redmond M, et al. Interphotoreceptor retinoid-binding
protein in retinal rod cells and pineal gland. Invest Ophthalmol Vis Sci 1986; 27: 844-50.
10 Palczewski K, Carruth ME, Adamus G, McDowell JH,
Hargrave PA. Molecular, enzymatic and functional properties of rhodopsin kinase from rat pineal gland. Vision Res
1990;30: 1129-37.
11 Touitou Y, Le Hoang P, Claustrat B, et al. Decreased
nocturnal plasma melatonin peak in patients with a functional alteration of the retina in relation with uveitis.
Neurosci Lett 1986; 70: 170-4.
12 Matthews AG, Handscombe MC. Uveitis in the horse: a review
of the aetiological and immunopathological aspects of the
disease. Equine OphthalmolJ7 Suppl 1983; 2: 61-4.
13 Hines MT. Immunologically mediated ocular disease in the

