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poles. The optic nerve damage to CPRC monkey
950 with naturally occurring POAG was most
severe in the superior nasal quadrant with a 50%
or larger reduction in the fibres smaller than 0-8
pm and only slight reduction in the larger
diameter fibres. The superior central regions of
the nerve were similarly affected. The inferior
peripheral and central areas were less affected
than the superior regions, although the largest
fibres in the inferior peripheral area were
markedly reduced in number.

There are also reports of complex patho-
physiology other than optic nerve fibre loss when
IOP is elevated in (otherwise) normal eyes.*
Although in the past local ischaemia seemed to
be related to early IAG,* a reliable relationship
between vascular phenomena and low tension
human glaucoma has not been clear®* until
recently.”# As more tissue from monkeys with
naturally occurring POAG becomes available, it
will be interesting to see if the other monkeys
also demonstrate widespread loss of small
diameter fibres as compared to larger axons. This
naturally occurring disease, with its insidious
elevations of IOP, may not be identical with the
laser induced primate glaucoma model.

In view of the frequency of LTG,” an incre-
ment in the relative priority of LTG may be
justified. A computer search of the world litera-
ture from 1985-90 yielded 3855 entries on the
topic ‘glaucoma’; of these 95 (2:5%) included
‘low tension’, ‘lower pressure’, or ‘normoten-
sive’ in the abstract or as a key word. The errors
involved in this literature search technique not-
withstanding, an underemphasis on LTG is
suggested.

The finding of open angle glaucomas (both
high tension and low tension) and numbers of
ocular hypertensive individuals in the Cayo
Santiago macaque is very encouraging for the
development. of new diagnostic techniques,
treatments, and the genetic study of these
important human eye diseases. The relatively
rapid aging of the macaque makes the study of
decades of glaucoma progress a practical com-
ponent of laboratory research not previously
available.

This research was supported by NEI Grant 5 R01 EY04460 to
W W Dawson, NTH Grant P40 RR3640 to the Caribbean Primate

Research Center, and an unrestricted grant from Research to
Prevent Blindness to the Department of Ophthalmology,

University of Florida. We thank Ms K Foli and Dr R Ofri for their -

efforts in electrophysiological evaluation, and Ms J Clarke for her
efforts which produced the manuscript.

1 Rawlins RG, Kessler MJ. The Cayo Santiago macaques.
Albany, NY: State University of New York Press, 1986.

2 Dawson W, Ulshafer R, Engel H, Hope G, Kessler M.
Macular disease in related rhesus monkeys Doc Ophthalmol
1989; 71: 253-64.

3 Dawson W, Engel H, Hope G, Kessler M, Ulshafer R. Age-
onset5 macular degeneration. Puerto Rican Hlth Sci ¥ 1989; 8:
111-5.

4 Engel H, Dawson W, Ulshafer R, Hines M, Kessler M. .

Degenerative changes in a community of rhesus monkeys.
Ophthalmologica 1988; 196: 143-50.

5 Ulshafer R, Engel H, Dawson W, Allen C, Kessler M.
Macular degeneration in a community of rhesus monkeys.
Retina 1989; 7: 198-203.

6 Hope G, Dawson W, Engel H, Ulshafer R, Kessler M,
Sherwood M. A primate model for age-related macular
drusen. Br ¥ Ophthalmol 1992; 76: 11-6.

7 Samuelson D, Dawson W, Brooks D, Dawson J, Hope G,
Engel H, &z al Monkey optic nerve changes in spontaneous
ocular hypertensxon Invest Ophthalmol Vis Sci 1991; 32
(suppl): 717.

8 Radius R, Anderson D. Reversibility of optic nerve damage in
primate eyes subjected to intraocular pressure above systolic
blood pressure. Br ¥ Ophthalmol 1981; 65: 661-72.

9 Lee P-Y, Podos S, Howard-Williams ], Severin C, Rose A,

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

Dawson, Brooks, Hope, Samuelson, Sherwood, E ngel, Kessler

Siegel ]J. Pharmacological testing in the laser-induced
glaucoma model. Curr Eye Res 1985; 4: 775-80.

10 Johnson M, Drum B, Quigley H, Sanchez R, Dunkelberger G.
Pattern-evoked potentials and optic nerve fiber loss in
monocular laser-induced glaucoma. Invest Ophthalmol Vis
Sci 1989; 30: 897-907.

11 Dawson W, Stratton R, Hope G, Parmer R, Engel H, Kessler
M. Tissue responses of the monkey retina: tuning and
dependence on inner layer integrity. Invest Ophthalmol Vis
Sci 1986; 27: 734-45.

12 Trick G. Pattern reversal retinal potentials in ocular hyper-
tensives at high and low risk of developing glaucoma. Doc
Ophthalmol 1987; 65: 79-85.

13 Weinstein G, Arden G, Hitchings R, Ryan S, Calthorpe C,
Odom V. The pattern electroretinogram (PERG) in ocular
g%'gpf;tension and glaucoma. Arch Ophthalmol 1988; 106:

14 Wickham M, Warthen D, Downing D. A randomized tech-
nique of constant-pressure infusion. Invest Ophthalmol Vis
Sc11976; 15: 1010-3.

15 Quigley H, Hohman R. Laser energy levels for trabecular
meshwork damage in the primate eye. Invest Ophthalmol Vis
Sci 1986; 104 (suppl): 1648.

16 Sanchez R, Dunkelberger G, Quigley H. The number and
diameter of axons in the monkey optic nerve. Invest
Ophthalmol Vis Sci 1986; 27: 1342-50.

17 Quigley H, Sanchez R, Dunkelberger G, L’Hernault N,
Baginski T. Chronic glaucoma selectively damages large
optic nerve fibers. Invest Ophthalmol Vis Sci 1987; 28: 913~

20.

18 Leydhecker W, Akiyama K, Neumann H. Der intraoculare
druck gesunder mensclicher augen. Klin Monatsbl
Augenheilkd 1958; 133: 662-70.

19 Shiose Y, Kawase Y. A new approach to stratified normal
intraocular pressure in a general population. Am ¥
Ophthalmol 1986; 101: 714-22.

20 Bito L, Merritt S, De Rousseau C. Intraocular pressure of
rhesus monkeys (Macaca mulatta). Invest Ophthalmol Vis Sci
1979; 18: 785-93.

21 Ordy ], Brizzee K, Hansche J. Visual acuity and foveal cone
density in the retina of the aged rhesus monkey. Neurobiol
Aging 1980; 1: 113-40.

22 Hoskins H, Hethermgton J, Shaffer R, Welling A. Develop-
mental glaucomas diagnosis and classification. Proc New
Orleans Acad Ophthalmol Glaucoma Symposium. St Louis:
Mosby, 1980.

23 Schuman J, Chang W, Wang W, DeKater A, Allingham R,
Lin C. Excimer laser effects on outflow facility and outflow
pathology morphology. Invest Ophthalmol Vis Sci 1992; 33:
1017.

24 Potts A, Hodges D, Shelman C, Fritz K, Levy N, Mangall Y.
Morphology of the primate optic nerve. I. Method and total
fiber count. Invest Ophthalmol Vis Sci 1972; 11: 980-8.

25 Newell F. Ophthalmology: principles and concepts. St Louis:
Mosby, 1982: 33943,

26 Chandler P, Grant W. Glaucoma. Philadelphia: Lea &
Febiger, 1979: 3.

27 Werner E. Low-tension glaucoma. In: Shields M, Krupin T,
eds. The glaucomas. Vol 2. St Louis: Mosby, 1989: 797-812.

28 Schwartz B. Primary open-angle glaucoma. In: Duane T,
Jaeger E, eds. Clinical ophtfalnwlogy Vol 3. New York:
Lippincott, 1988: 1-45.

29 Davies T. Topographic survey of close relatives of patients
with chronic simple glaucoma. Br ¥ Ophthalmol 1968; 52:

32.

30 Hovd.mg G, Aasved H. Prognostic factors in the development
of mamfest open-angle glaucoma. A long-term follow up
study of hypertensive and normotensive eyes. Acta
Ophthalmol 1986; 64: 601-8.

31 Gelatt K. Familial glaucoma in the beagle dog. ¥ Am Anim
Hosp Assoc 1972; 8: 23-8.

32 Gelatt K. Veterinary ophthalmology. Philadelphia: Lea &
Febiger, 1991: 66.

33 Kalvin N, Hamasaki D, Gass J. Experimental glaucoma in
monkeys. I. Relationship between intraocular pressure and
cupping of the optic disc and cavernous atrophy of the optic
nerve. Arch Ophthalmol 1966; 76: 82-93.

34 Quigley HA, Dunkelberger GR, Green WR. Chronic human
glaucoma causing selectively greater loss of large optic nerve
fibers. Ophthalmology 1988; 95: 357-63.

35 Fischer R, Rong-Fang W, Podos S, Brodie S. Duration of
ocular hypertension in experimentally induced glaucoma.
Invest Ophthalmol Vis Sci 1992; 33 (suppl): 1161.

36 Feghali JG, Jin JC, Odom JV. Effect of short-term intraocular
pressure elevation on the rabbit electroretinogram. Invest
Ophthalmol Vis Sci 1991; 32: 2184-9.

37 Songhomitra P, Jonas J, Naumann G. Human photoreceptor
count in glaucomatous eyes. Invest Ophthalmol Vis Sci 1991;
32 (suppl): 717.

38 Shou TD, Zhou YF. Y cells in the cat retina are more tolerant
than X cells to brief elevation of IOP. I'nvest Ophthalmol Vis
Sci 1989; 30: 2093-8.

39 Drance S, Sweeney V Morgan R, Feldman F. Studies of
factors involved in the production of low-tension glaucoma.
Arch Ophthalmol 1973; 89: 457-65.

40 Leske M. The epidemology of open-angle glaucoma: a review.
Am ¥ Epidemiol 1983; 118: 166-91.

41 Levene R. Low-tension glaucoma: a critical review and new
material. Suro Ophthalmol 1980; 24: 621-64.

42 Quaranta L, Manni G, Ripandell G, Bucci M, Langham M.
Blood flow in patients with normal tension glaucoma. Invest
Ophthalmol Vis Sci 1992; 33 (suppl): 1277.

43 Nasemann J, Carl T, Pamer S. Delayed carotid-retina-
circulation time in low-tension glaucoma. I'nvest Ophthalmol
Vis Sci 1992; 33 (suppl): 1277.


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

Primary open angle glaucomas in the
rhesus monkey.

W W Dawson, D E Brooks, G M Hope, et al.

Br J Ophthalmol 1993 77: 302-310
doi: 10.1136/bjo.77.5.302

Updated information and services can be found at:
http://bjo.bmj.com/content/77/5/302

These include:

References  Article cited in:
http://bjo.bmj.com/content/77/5/302#related-urls

Email alerting Receive free email alerts when new articles cite this article. Sign up in
service the box at the top right corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/77/5/302
http://bjo.bmj.com/content/77/5/302#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

