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SUMMARY

Commercial macaque cages often have the following deficiencies:

1. Animals living in lower-row cages receive considerably less light than those living in upper-row cages. This
introduces a dependent variable which may bias scientific research data.

2. The vertical dimension of the cage lacks structures and hence is inaccessible to the animal(s).

3. Socially housed animals are provided no option(s) of temporary visual seclusion from cage mates. This may trigger
antagonism associated with food competition.

Simple changes in cage design are described that ameliorate these deficiencies and create a healthier, more species-
adequate micro environment for laboratory macaques.

INTRODUCTION

Cages for laboratory macaques are usually designed by technical professions little or no knowledge of, nor experience
with the animals. The products are rather sterile structures that take sanitary requirements rather than the species-typical
needs of the animal occupant into consideration. The design of the cage, however, may have an impact on the individual
animal's general well-being and hence on the validity of research data collected from it.

The present report describes simple technical improvements of three common deficiencies of commercial macaque cages.

Dark lower-row cages

Laboratory macaques are usually housed in rows of stacked cages, with animals in lower rows intrinsically receiving less
light than those living in upper rows'. From the scientific standpoint, physiological data collected from lower-row caged
subjects may not be compared without reservation with data collected from upper-row caged subjects because of the
effects light exerts on bodily functions, particularly on the neuro-endocrine system?. U.S. federal rules regarding
"specifications for the humane handling, care, treatment, and transportation of nonhuman primates" stipulate that "lighting
must be uniformly diffused throughout animal facilities and provide sufficient illumination to aid in maintaining good
housekeeping practices, adequate cleaning, adequate inspection of animals, and for the well-being of the animals®".
Lighting conditions for lower-row caged subjects frequently do not meet this criteria. A simple change in cage design

ameliorates this inadequacy.



The solid side panels of lower-row cages are replaced by mesh walls (Figure la). Mesh walls separating different animals in
adjacent cages are dense enough to make it impossible for the animals to stick their fingers through them. Unlike the solid
side panels, mesh walls are permeable to the light that is reflected from the walls of the room.

Replacing the light-impermeable panels of lower-row cages with light-permeable mesh substantially increases the intensity
of light (Figures 1a and 1b). This not only creates a healthier environment for the caged subject(s) thereby improving
scientific methodology, but it also permits better visual health checks and more efficient cleaning of (previously dark) cage

comers by animal care personnel.

-

FIGURE 1a. Lower-row cage with left side FIGURE 1b. Same cage as in Figure 1a

panel replaced by @ mesh wall; light before side panel was replaced by a
intensity in center of cage: 53 lux. mesh wall; light intensity in center of
cage: 22 lux.

Inaccessibility of vertical space

Access to the vertical space of their living area is probably essential for the well-being of captive macaques as they show a
marked preference to remain off the floor on elevated sites 2. Commercial macaque cages, however, usually provide the
animals horizontal but no accessible vertical space. Apart from clinging to the mesh ceiling during fear-inducing situations,
the animals have little opportunity to make use of the upper portion of the cage. A properly installed perch can overcome
this deficiency.

In standard cages, perches are suspended diagonally with a slope of approximately 15°. The lower end of the perch is
attached with a chain at the front frame of the cage (Figure 2), the upper end rests loosely at the junction of the back and
side wall of the cage (Figure 2). This mode of installation increases the usable cage space by opening up the vertical
dimension.



FIGURE 2. Diagonal installation of a suspended perch in a standard cage the
lower end is attached with a chain in a slot cut into the front frame of the
cage the upper end rests loosely at the opposite junction of the back and
side wall of the cage.

In restraint cages, perches are mounted in such a way that the squeeze-back can be moved freely. To achieve this, a
stainless steel sleeve is mounted over a hole cut into the squeeze-back and a socket mounted exactly in line with it inside
the front of the cage (Figure 3).
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FIGURE 3. Horizontal installation of a perch in a restraint cage.

Perches are installed high enough to permit free movement of the animal(s) under it (Figure 2).

Single caged adult rhesus macaques spent approximately 1/4 of their time sitting in an elevated position on the perch1. The
perch is especially useful to the animals when their cage is cleaned, offering a dry place to comfortably sit while the floor is
sprayed with water™°.

Lack of privacy from cage mates

Commercial cage modules for groups of macaques usually provide no visual barriers for temporary seclusion. A passage
hole in the cage-dividing panel(s) can correct this circumstance.



A rectangular opening with smooth edges is cut close to the back - not the front - of the cage to break visual contacts
between cage mates during potentially competition-inducing situations of feeding from the food boxes mounted at the
front of the cage (Figure 4). In squeeze-back compartments, the position of the passage hole is determined by the pull rods
of the restraint apparatus (Figure 4).

A privacy panel not only is beneficial for the relationship between cage companionsm, but it also offers the animals a dry
retreat while the adjacent section of the cage is cleaned with pressurized water.
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FIGURE 4. Cutting a passage hole close to the back of the cage transforms
the cage divider into a privacy panel which offers cage mates the option of
visual seclusion from each other.
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