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bgf:nﬂ t.s'cellenw.eis(? im Schnitt zapfenartig aussehende
au ftrei 0nen, dl.e sich radidr weiter teilen und auch dort
Bereiclfn' wo die Retina flach aufliegt (Figur 3, 4). Im
Spalt der retmalep Falten kann man fingerformige Auf-
mit c{lngen der Gebilde sehen. Die Zapfen lassen sich nur
er Heidenhain-Férbung darstellen (HEGNERS).
aqua utra Lin.naeus (Carnivora, Fissipeda, Mustelidae).
Starl uge des Fischotters fallt unter anderem durch die
um ausgeprigte Irismuskulatur und das Tapetum luci-
man cellulare .a:uf. Mit gewohnlichen Farbungen.kann
innerm del"_ Retma_ 2 Zellarten in der &usseren, 3 in der
unt en Komerschlcht und 3 im Stratum ganglionate
“eIscheiden. Die Ganglienzellschicht ist zellreicher als
€l den vorher beschriebenen Arten. Die Retinalfalten
in 1Cg1ur 5)' sind stark ausgeprigt, ubiquitdr vorhanden und
Wwie eg‘ .hlnteren Bulbushilfte hther ausgebildet. Es sind
elm Flusspferd und Weisswal alle Schichten der
Feltlhau.t mit Ausnahme des Pigmentepithels an der
altenbildung beteiligt. Im Gegensatz zu den vorher

Fi o
!8. 5. Retinafalten beim Fischotter, Lutra lutra (Firbung: HE).

Enhanceq Healing of Skin Wounds in Dogs with
Ystemically and Locally Administered Drugs?

Many drugs are marketed for the purpose of accelerat-
g healing of skin wounds? However, efficacy has not
ofeeg adequately documented® This comparative study
,JTugs causing a vatiety of physiological changes in
Wl;_]’l Wwas designed to reveal the more effective agents,
in Ich in turn might suggest a rational basis for future
Vestigations of other drugs.
ethods. Dogs fed a commercial dry dog food* were
°used individually and given several days to adapt to
€I new surroundings. The 23 mongrels weighed 11-29
\‘vg’ Surgery and measurement of wound tensile strength
aere Performed aseptically under sodium pentobarbital
Desthesia,
o 1 a study of systematically administered drugs, each
ahcgl had 1 dorsal mid-line incision at the base of the neck
P another over the lumbo-sacral junction. 18 dogs were
m;"lded into 3 treatment groups of 6 each, with equal
givmbers of each sex. 5 mg of methandrostenolone® were
$ 1 orally 30 min prior to surgery and once a day for
€ next 3 days. Another treatment group received 500

inj
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beschriebenen Arten sind selten Gefdsse am Scheitel der
Falte zu sehen.

Wir kénnen zusammenfassend sagen, dass die Retina-
falten bei allen 3 untersuchten Arten dhnlich ausgebildet
sind. Sie sind bei Lufra am stirksten ausgeprigt. Unter-
schiede finden sich vor allem im Auftreten der Scheitel-
gefisse, die bei Lutra praktisch fehlen. Die Falten kom-
men bei Vertretern von drei Siugerordnungen (Cetacea,
Ungulata und Carnivora) vor und wurden bei den Land-
sdnugetieren bisher nicht beobachtet. Wir interpretieren
sie als eine konvergente Erscheinung, als Ausdruck der
morphologischen Anpassung mancher Sduger an die
aquatische Lebensweise. Die genauen physiologischen
Bedingungen fiir diese Vorrichtung kennen wir nicht.
Vielleicht spielen der Wasserdruck beim Tauchen und
nachiolgende Schwankungen des Augenvolumens eine
Rolle. Es bleibt noch zu bemerken, dass der kanadische
Biber (Castor canadensis Kuhl, Rodentia, Castoridae),
eine dem Wasser vorziiglich angepasste Nagerart, die
beschriebenen Falten der Retina nicht’ aufweist (Prr-
LERI’).

Summary. The folds found in the retina of 3 orders of
mammals, the white whale, the hippopotamus and the
otter, are described. All the layers of the retina take
part in the folds, with the exception of the pigmented
epithelium. The folds are a morphological adaptation to
aquatic life.
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Ufkg of heparin s.c. at surgery and once each day for the
next 3 days. A similar procedure was used with animals
in a physiological saline control group.

In a study of locally administered drugs, 6 dorsal mid-
line incision sites were chosen in the lower thoracic-lum-
bar region. Incision sites were separated by Z cm and the
sequence of therapy in the 5 males was controlled by
Latin square design. At the time of wound tensile strength
measurement, a new incision was made and a new treat-
ment begun. The treatment regimen was as follows: 2 ml
of physiological saline, copper sulfate (19%), or phenyl-
ephrine® (19,) were applied to the incision before tying

1 Supported by N.I.H. General Research Support Grant. Published
as departmental paper No. 553.

2 H. B. HALEY, in The Healing of Wounds (E4. M. B, WILLIAMSON;
McGraw-Hill Book Co., 1957), p. 181.

3 B, D. Howss, in La Cicatrisation (Centre National de la Recherche
Scientifique, Paris 1965), p. 209.

* Wayne Tail Wagger, Allied Mills Inc., Chicago, IIl.

5 Dianabol, CIBA Pharmaceutical Co., Summit, N.J.

8 Neo-Synephrine, Winthrop Laboratories, 90 Park Ave., New
York, N.Y,
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the sutures. Drugs were injected subcutaneously on the
next day in the same amount; to minimize trauma, the
injection was made through intact skin 2 cm lateral and
ventral to the incision, with the needle tip resting under
the incision. On the 2nd and 3rd days after surgery, 2 mi
were applied on the skin’s surface. The vitamin C prepara-
tion? was given similarly, except that 2 ml (200 mg cal-
cium ascorbate) were given initially, followed by 1 ml in-
jection on the next day and 1 ml applied topically on the
2nd and 3rd days. Fibrinogen powder® (5 g) was applied
to the incision only at the time of surgery. Ethyl alcohol,
70%,, was applied in the incision initially {1 ml}, followed
by a 1 ml s.c. injection on the next day and 1 ml applied
to the surface on the next 2 days.

In all tests, the incisions were 3 cm long and were
closed with 6 dermal sutures? (0.3 mm diameter). The
incision edges were approximated loosely. The wound
was bandaged with gauze and tape which completely en-
circled the body. Immediately after surgery, 300,000 U
of long-acting penicillin!® were injected i.m.

Wound tensile strengths were measured on the 4th day
after surgery, with the dogs under general anesthesia and
in sternal recumbency. A safety pin (4 cm long) was in-
serted s.c. parallel to and 2 cm lateral to each side of the
incision, via a 20-gauge, sharp hypodermic needle. The
pins were connected via 30-gauge wire (50 cm long)
(parallel to the floor) to an anchor point on one side of the
dog and to a pully and weight pan on the other side.
Interposed between the pins and connecting wire were
metal rings which permitted a uniform pull on the safety
pins. After sutures were cut and gently removed, the
weights were gradually added to the pan until the incision
ruptured. -Although differing in some details, a similar
procedure for survival tests has been advocated by pre-
vious workers!l, Following measurement, the incision
was trimmed and re-sutured for the dog’s comfort and
health.

Results. The data indicate enhanced wound healing by
systemically administered drugs, statistically signifi-

Fig. 1. Histogram illusirating neck and lumbar wound tensile

strengths, which were determined for saline-injected controls (C) and

dogs injected with heparin (H) or treated orally with methandro-
stenolone (M).

Exprrientia 23/1

cant with methandrostenolone, at both locations (Figure
1). Analysis of variance revealed a treatment significance
due to methandrostenolone (F = 10.3, P < 0.01), Treat-
ment vs. sex significance was due mainly to methandro-
stenolone’s action on males (F == 3.84, P < 0.05). Re-
gion vs. sex significance (F = 5.52, P < 0.05) was dué
primarily to the high-neck low-lumbar values in males
and the low-neck high-lumbar values in females.

3 of the topically administered drugs improved healing
considerably (Figure 2). Analysis of variance indicated 2
high degree of significance (F = 7.04, P < 0.005) and
Hartley’s test1? revealed that alcohol, fibrinogen, and
vitamin C data were significant at the 5%, level or better.

Discussion. The results add to the list of other sub-
stances which have been reported to enhance the healing
of skin wounds, such as testosteronel®l4, estradioll’,
antibiotics3, certain organic sulphur compounds?é, and
bovine tracheal cartilage!’. The reported data on the
value of histamine releasers are conflicting 8.

The improved wound healing by the androgen, meth-
androstenolone, confirms that reported in rats and mice
with testosterone 1314, The marked sex differences suggest
that sex hormones are quite important in wound healing
and should be studied further. Pre-existing differences in
endogenous androgen levels may account for some of the
region and sex differences that were noted.
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Fig, 2. Wound tensile strength data for incisions in the lumbar area

which were treated topically with saline, phenylephrine, copper sul-

fate, vitamin C, fibrinogen, or alcohol. Deviations shown are the
standard errors.
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The i . . . .
Specia lli’gprovement of wound healing by vitamin C is of

won § terest because collagen formation in woundg ip
Sionlss I_FPOrted to begin only 5 or 6 days after the inci-
dogs o hus collagen formation either starts earlier in
VOIvedr.wtamm C also acts on other cell functions in-
anima] I wound healing. The vitamin C was useful in
Much S that presumably had normal tissue levels, inas-
all as dogs fed an adequate diet normally synthesize
cales SIr needed vitamin C#°, Possible influence of the
“IUm in the preparation used cannot be excluded.
'briln Tinogen’s effectiveness may have been due to the
hol’ dmatn?{ expediting fibroplastic proliferation. Aleo-
incig; Tamatic improvement suggests that.lts use in an
als 0n would not only improve antisepsis, but would
0 Improve the healing rate.

Wizf{‘s“mmenfassung. Eine neue Methode wurde ent-
ICkelt, um die Wundheilung (Zugfestigkeit) nach Ver-

abreich“ng von Medikamenten objektiv beurteilen zu

Effects of Etonitazene upon Respiratory Neurons

ezgnil_nistration _of etonitazene™? — a benzimidazole
'niira ive, 1-(B-diethyl-aminoethyl)-2-(p-ethoxy benzyl-
ar Gbenglrpxdazole) ~ in suitable doses produces muscu-
sis Ii’aralYSls in 3 wide variety of species, where the paraly-
nervs of central origin since the stimulation of a motor
Pmlig Produces contraction of the innervated muscle(s). In
'atxféglary experiments (unpublished), it was determined
Stonit, € administration of successively higher doses of
Para azene to the squirrel monkey produced respiratory
alysis before the locomotor musculature was visibly
pe:ftgd' In contrast, in the dog, locomotor collapse ap-
su ©d before respiratory paralysis. These observations
. ggested that the structures involved in the central con-
cent of the respiratory musculature, i.e. the respiratory
Z“1eTs, are highly sensitive to the effects of etonitazene
of th? monkey, and more resistant in the dog. The purpose
moy 'S study was to verify these preliminary findings with
of 4 £ Systematic research and to determine the sensitivity
nSPn'a.‘cory and expiratory neurons of the 2 species to

et‘mltazene_
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koénnen. Als Kriterium wird die Kraft bestimmt, die not-
wendig ist, um eine Wunde nach Entfernung der Nihte
wieder aufzureissen.
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Methods. Adult animals of either sex were used in these
experiments. Squirrel monkeys (36) weighing 550-950 g
were anesthetized with sodium pentobarbital {30 mg/kg),
urethane (1.5 g/kg), or urethane-chloralose (800 and 35
mg/kg, respectively) administered i.p. Dogs (10} weighing
9.2-15 kg were anesthetized with sodium pentobarbital
{25-30 mg/kg) i.v. A tracheotomy was performed and a
jugular vein was cannulated. The animal was then placed
in a stereotaxic instrument and the brain stem respiratory
centers were approached, perpendicularly in the squirrel
monkeys and obliquely backward at an angle of 55° with
the horizontal in dogs, with a microelectrode through a
small hole drilled in the top of the skull. The microelec-
trodes. consisted of tungsten rods (1.1 mm in diameter),
tapered in a reducing bath to measure less than 5 g at the
tip and subsequently coated with insulating material. The
respiratory movements were recorded as either rate of

! A. HunGER, J. KEpRLE, A. Rossi, and K. Horrman, Experientia
13, 400 (1957).
2 P, JANSEN, Anaesthesist 77, 1 (1962).
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_SQuirre] monkey. Continuous uninterrupted recording of respiration as temperature changes in the trachea (top tracing of
ir), with upward direction indicating inspiration, and the activity of an inspiratory unit (bottom). The oscillation in the top

tracing indicates the time of i.v. injection of 3 ug/kg of etonitazene.



