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Rabbit digastric muscle sarcomere lengths (ym)
Control Experimental Exp./Cont,
(mean 4 SD) (mean + SD) (%)
Immediate post-shortening 2.75% (4) + 0.06 3.06 (49 4+ 0.09 111
2-3 weeks post-shortening 2.67» (12) 4-0.13 2,52 (12) + 0.17 94
12 months post-shortening 2,62 (7) 4 0.13 2.55 (7) +0.12 97

2p < 0.01. bp < 0.02. Number of muscles measured in parentheses.

animals fixed by arterial perfusion of 109, formalin. The
jaws of the rabbit were held in the closed position during
fixation. Sarcomere lengths were measured directly from
the slides with a micrometer eyepiece and an oil immersion
objective. Sarcomeres were measured in rows of 10. At
least 10 different fibres in each specimen were measured.

Results. The changes in muscle and tendon length fol-
lowing tendon shortening may conveniently be considered
asshort-term and long-term. These changes were determin-
ed by measuring the distance between the implanted
metal markers in serial radiographs. Tendon shortening
produced a significant short term increase in the length
of the muscle belly (Figure). Within a day, the distance
between the tendon markers began to increase, suggesting
that the tendon was being pulled out. The tendon contin-
ued to lengthen until it had reached a length much greater
than just prior to tendon shortening. The lengthening of
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the tendon is reflected in the shortening of the muscle
belly in the Figure. Thus, the short term stretch placed
on the muscle belly by tendon shortening is soon converted
into a marked shortening of the muscle belly. Subse-
quently, the muscle belly tended to return toward its
length prior to tendon shortening. Measurement of
muscle sarcomere lengths revealed that tendon shortening
produced a significant short term increase in muscle
sarcomere length when compared to sarcomere lengths in
the unshortened control muscle of the pair (Table). As
the muscle shortened, the measured sarcomere lengths
also reflected this change (Table). In the long-term, how-
ever, muscle sarcomere lengths were not significantly
different irom the controls, even though the muscle
itself had not re-established its original length. This
discrepancy between muscle length and muscle sarcomere
length suggests that a mechanism exists to restore muscle
sarcomere length to a normal or ideal functional length.
Such a mechanism would have to add or remove serial
sarcomeres as required to adjust total sarcomere number
to total muscle length.

Summary. Tendon shortening in the digastric muscle
of the rabbit resulted in a short term increase in gross
muscle length and sarcomere length. Subsequently,
muscle and sarcomere lengths decreased to less than
control values. Long-term measurements suggested that a
return to control sarcomere length may have been achieved
by a reduction in sarcomere number.
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Facilitation by Imidazole of the Aqueous Flare Response to ¢-Melanocyte Stimulating Hormone

The eye responds monotonously to both chemical and
mechanical local traumata with a break-down of the
blood aqueous barrier. The rabbit eye is especially liable
to show impressive permeability disturbances. Even small
traumata disturb temporarily the blood aqueous barrier
and the increased protein content in the aqueous gives a
flare which can be measured photoelectrically without
touching the eye?. :

Local application of arachidonic acid (AA)3and prosta-
glandin (PG)* gives a similar trauma reaction. Aspirin-
like drugs and indomethacin, which inhibit the conversion
of AA to PG?35 are capable of blocking the effect of local
traumatic agents®. PG is therefore suspected of being the

common mediator of the inflammatory reaction to differ-
ent traumata?.

Apart from locally applied agents, it has also been
shown that the melanocyte stimulating hormone («-MSH)
given in microgram doses subcutanously is capable of
producing effects which are indistinguishable from those
of a local trauma, even histologically$ %, In an unselected
material of pigmented rabbits, the percentage of positive
aqueous flare responses (AFR) to «-MSH is about 409, 19,
The ultimate reason for this variability in reaction is
unknown but is to some extent dependent on the age of the
animals.

The effect of a-MSH on the eye appears to be in accor-
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dance with the theory that its activity might fundamen-
tally consist of an activation of membrane-bound phos-
pholipase. This releases unsaturated free fatty acids
which are rapidly transformed into PG1!. Another sug-
gested effect of «-MSH. is its inhibition of cAMP phospho-
diesterase!2. As cAMP has been suggested as the ultimate
effector of the permeability disturbance®, x-MSH might
in this way influence the blood aqueous barrier.

‘Whichever the important mechanism may be, it should
be of interest to investigate the influence of substances
which block the PG effect or that of its precursor,
arachidonic acid, on the MSH action.

Recent experiments have shown that the «-MSH
effect is not blocked by pretreatment with indomethacin,
like the trauma reaction to other agents; in fact there
was a slight increase of the «-MSH response in the indo-
methacin-treated eyes4.

The present report deals with the ability of imidazole to
affect the aqueous flare response (AFR) to «-MSH in
rabbits. Imidazole increases the phosphodiesterase activ-
ity in vitro® and is supposed to antagonize the effect of
AA1% and PG to the eye by its lowering effect on the
intraocular concentration of cAMP. The course of the
AFR was followed by quantitative measurements of the
aqueous flare in the intact eye by means of a photo-
electrical instrument4. The AF was measured in arbi-
trary units and the results are given as

maximum flare density after treatment

Qmax -

flare density before treatment

Pigmented rabbits, 3-4.5 kg, were given 20 pg/kg
o-MSH s.c. on the Ist day of the experiment, after which
the AF was measured every half-hour until the flare maxi-
mum was covered. There was a significant elevation (Qmaz
> 1.5) of the aqueous flare in at least 1 eye in about 409,
of the rabbits. In those cases where a flare response was
elicited (8 rabbits), the Qnmas~values varied between 1.5-
5.0 (arithmetic mean 2.8, standard error of the mean 0.23).
On the 2nd day 1 eye was treated topically with 2 drops
(50 pl) of imidazole (250 mg ml-! saline) and 2 h later 20
ug/kg «-MSH was injected s.c. In the eyes pretreated with
imidazole (9 eyes), there was a modest to dense flare in
1009, and the Qmas-values varied between 4-32 (mean
12.8, SE 2.7). In the contralateral eye, there was a
positive AFR in 7 out of 9 eyes and the Qpuqz-values varied
between 1.0-30.0 (mean 6.0, SE 3.0). On the 3rd day,
20 ug/kg «-MSH was given s.c. without any pretreatment
with imidazole. A positive AFR was produced in both
eyes in 1009, (9 rabbits). The Qmar-values of the eyes that
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were given imidazole the day before varied between 3.5-
26.7 (mean 14.6, SE 2.5), and in the contralateral eyes
the Qmas-values varied between 4.0-32.0 (mean 14.8,
SE 2.8). 10 weeks after these experiments, the AFR to
o«-MSH was again tested without repeating the application
of imidazole in the meanwhile. The Qmnas-values of the
eyes (4 rabbits) that had got imidazole 10 weeks earlier
varied between 8.7-61.5 (mean 33.7, SE 10.9) and in the
contralateral eyes the Qpqs-values varied between 7.0—
50.0 (mean 31.2, SE 8.9). In all experiments, the flare
maximum occurred in both eyes 2-3 h after stimulation
with «-MSH and the aqueous flare returned to physiolog-
ical values in 5-6 h. (A typical series of experiments is
shown in the Figure).

In a control series (6 rabbits), only imidazole was given
as in the series mentioned. There was no significant
elevation of the AF in either eye, though there was a
moderate external irritation with vasodilation and che-
mosis of the conjunctiva in the eyes treated with imida~
zole.

It is remarkable that strong AFR to «-MSH was
elicited in all cases pretreated with imidazole, even in
those rabbits which did not give a significant response to
o-MSH only. The effect of imidazole seems to be long-
lasting and general, though the mode of administration
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Typical time course of the aqueous flare response (AFR) to «-MSH (20 yg/kg) in 1 rabbit. On day 1 only MSH was given. On day 2 one
eye (@...... ®) was pretreated with 2 drops of imidazole (250 mg ml-! saline). On day 3, and after 10 weeks, only MSH was given.

Ordinate: AF in arbitrary units. Abscissa: time in hours.
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was local. The fact that imidazole does not inhibit but
facilitates and potentiates the AFR to «-MSH further
supports the suggestion that the effect of «-MSH is not
directly mediated by prostaglandins, as seems to be the
case with other traumatic agents to the eye®1% The
action of «-MSH on the disruption of the blood-aqueous
barrier might join the chain of reactions after prosta-
glandin synthesis. It should be noticed, however, that
the effects of imidazole on water permeability 6, calcium
binding %17, pH, and osmolarity!? might also contribute
to its action on the «-MSH effect.

Pilocarpine (29,), which has some chemical structures
in common with imidazole, was tested in a preliminary

18 The synthetic «a-MSH was kindly put at our disposal by Ciba Ltd.,
Basel, Switzerland.

The Effect of Indomethacin on Tooth Extraction

Inflammation is an essential feature in wound healing.
Many studies indicate that anti-inflammatory agents
affect the wound healing. According to some studies
indomethacin retards the healing of experimental skin
wounds in the rat® 2, However, STRucCK and HERNANDEZ-
RicHTER?® observed qualitative and quantitative im-
provement in the healing of wounds after local subcu-
taneous application of indomethacin. PENNERs % stated in
his clinical report that indomethacin has a favourable
effect on the healing of surgical wounds.

As there are both positive and negative views on the
effect of indomethacin on wound healing, we wanted to
investigate how indomethacin affects the healing of
tooth extraction wounds. In this kind of investigation it
is possible to determine what kind of effect indomethacin
has on healing in epithelial tissue, subepithelial connective
tissue and bone.

Materials and methods. A total number of 51 male Sprague-
Dawley rats was studied. The age of the animals at the
beginning of the study was 50 days and their average
weight was 160 g. The tooth extractions were carried out
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study (5 rabbits) for its possible effect on the AFR to
a-MSH. A facilitation and potentiation of the AFR to
«-MSH, similar to that of imidazole, was found 8.

Summary. MSH, like traumata to the eye, cause a
permeability disturbance in rabbits, with protein leakage
into the aqueous. The MSH effect was enormously in-
creased by instillation of imidazole or pilocarpine. The
MSH effect seems to engage a different mechanism than
the prostaglandin-dependent action of other agents.

EvrisaBeTH BEncTssoN and C. E. T. Krakavu

Department of Experimental Ophthalmology,
University Eye Clinic, S—221 85 Lund (Sweden),
4 Mavch 1975.

Wound Healing in Rats

under slight ether anaesthesia. The gingival tissue was
first loosened very carefully from all molars on the left
side with a sharp instrument. The teeth were then care-
fully rotated with modified forceps and then extracted
with a strong vertical pull. Root fractures were uncom-
mon and, if any were observed, the rat was excluded from
the trial. The total extraction time was never more than
1 min per rat. Immediately after extractions the rats
were conscious and in good condition. After extractions
they were kept without food for 4 h, but they received
water ad libitum.

Then 26 rats (test animals) were given indomethacin
2 mg/kg p.o. twice daily by gastric catheter in a carboxy-
methyl-cellulose suspension. The remaining 25 rats
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Fig. 1. 14-day-old extraction
wound of the control rat. The
wound is fully covered by the
epithelium. New bone (NB) can
be seen in the bottom half of the
socket. The zone of bone forming
cells (arrows) is clearly visible
between new bone and connective
tissue (CT). H. E., X28.



