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Attempt to the Measurement of the Tension of Zonular Fibers
—Influence to the Lens Suspensory Apparatus when
the Lens was Vertically Displaced by Pushing Posteriorly—
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Abstract

A new fine pressure gauge was developed to quantitate zonular tension of the albino rabbit eye.
This apparatus consists of a plastic rod to press the crystalline lens, transducer, amplifier, and
recorder. The diameter of this plastic rod is 8mm. The cornea and the iris of enucleated eyes were
removed by excision in the limbus. Afterwords the lens were vertically pressed by the plastic rod of
the fine pressure transducer. It was necessary to disrupt a part of zonules by approximately 106g (2.
11g/mm?). This result was equivalent to 155mmHg. The morphological changes of the anterior part of
eye globe which consists of lens, zonules, and ciliary process were investigated using scanning electron
microscopy. In the control eyes, the zonular fibers mostly originated from the superior or lateral
ciliary processes and inserted straight into the equatorial region of the lens. In comparison with
control eyes, the zonular fibers which were pressed by the plastic rod were almost absent within 1/6
of a circle. This disruption occured at the region adjacent to the ciliary process, while the region of
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the insertion to the lens demonstrated a normal appearance. In the unaffected area zonules were
well-preserved morphologically, apart from splits of the bundles of zonules. The present study indicat-
ed that zonular fibers could resist a stretching press up to approximately 8 times normal intraocular
pressure. (Acta Soc Ophthalmol Jpn 95 : 1037—1043, 1991)
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Fig. 1 This is the outline of the fine pressure
gauge apparatus. This apparatus consists of a
plastic rod to press the crystalline lens which we
call “touch bar”, transducer, amplifier, and
recorder. Lens is pressed by the touch bar (8mm
in diameter). And the tension at the time of
partial zonular disruptions and vitreous loss is
recorded by the recorder.

Fig. 2 This figure shows the touch bar and trans-
ducer.
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Fig. 3 This is the way to press the lens. The
cornea and the iris are removed from enucleated
eye. Lens is vertically pressed at the center by the
touch bar.

Fig. 4 This figure shows the amplifier and
recorder. This apparatus can measure from 1g to
1,000g.
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Fig. 5 This is the wave of the recorder. The peak
point is 106g. Zonular disruptions and the vitre-
ous loss are caused at this point. This peak point
is equivalent to 155mmHg.
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Fig. 6 This photograph shows the view from the vitreous side of the eveglobe
by the stereoscopic-microscope. Lens is vertically displaced by pushing poster-
iorly. After that the globe is hemi-sectioned in the equator-parallel plane near
the ora serrata. And the excess vitreous are carefully removed. Asterisk shows
an area free from the zonules.

Fig. 7 Scanning electron micrograph shows the zonular pathway from the
ciliary body to the lens. The zonular fibers were observed to originate mainly
from the superior or lateral ciliary processes. They were arranged in straight
bundles between the ciliary body and the lens. And they inserted into the
equatorial region of the lens. The details of the insertion of the zonules were not
clear. (X70) Z: zonules, CP: ciliary process
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Fig. 8 Scanning electron micrograph of complete disruption of zonular bundles.
The complete disruption of the zonular fibers were observed continuously in the
region of 1/6 in circle. The zonular disruptions were observed to occur at the
region adjacent to the ciliary process. ( X40) Z: zonules, CB: ciliary body

Fig. 9 Scanning electron micrograph of the other side of the continuous disrup-
tion. Arrow shows the split of the zonular bundles. Several splits of the zonular
bundles were seen in some places. They were caused by the disruption of
zonular fibers and the lack of the interconnection of the zonular fibers. (X50)
Z : zonules, CB: ciliary body
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