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bilden stellenweise im Schnitt  zapfenartig aussehende 
Forraationen, die sich radi/ir welter teilen und auch dort 
auftreten, wo die Retina Each aufliegt (Figur 3, 4). Im  
Bereieh der retinaleu Falten kann man fingerf/~rmige Auf- 
spaltungen der Gebilde sehen. Die Zapfen lassen sich nur  
raft der Heidenhain-F/irbung darstellen (HgGNE~ 6). 

Lutra lutra Linnaeus (Carnivora, Fissipeda, Mustelidae). 
]3as Auge des Fischotters f~llt unter  anderem durch die 
~tark ausgepr~gte Ir ismuskulatur  und das Tapetum luci- 

urn cellulare .auf. Mit gew6hnlichen F~rbungen kann  
n~an in der Retina 2 Zellarten in der /iusseren, 3 in der 
inneren K6rnerschicht und 3 im Stratum ganglionare 
Unterscheiden. Die Ganglienzellschicht ist zellreicher als 
hei den vorher beschriebenen Arten. Die Retinalfalten 
!l~igur 5) sind stark ausgepr~gt, ubiquit~r vorhanden und 
in der hinteren Bulbush/ilfte h6her ausgebildet. Es sind 
Wie beim Flusspferd und Weisswal alle Schichteu der 
Netzhaut mi t  Ausnahme des Pigmentepithets an der 
Faltenbildung beteiligt. Im Gegensatz zu den vorher 

beschriebenen Arten sind selten Gefi~sse am Scheitel der 
Falte zu sehen. 

Wir  k6nnen zusammenfassend sagen, dass die Retina- 
falten bei allen 3 untersuchten Arten iihnlich ausgebildet 
sind. Sie sind bei Lutra am stiirksten ausgepri~gt. Uuter- 
schiede l inden sich vor allem im Auftreten der Scheitel- 
gef/isse, die bei Lutra praktisch fehlen. Die Fal ten kom- 
men bei Vertretern yon drei Siiugerordnungen (Cetacea, 
Ungulata nnd  Carnivora) vor und wurden bei den Land- 
sAugetieren bisher nicht beobachtet. Wir interpretieren 
sic als eine konvergente Erseheinung, als Ausdruck der 
morphologischen Anpassung mancher S/iuger an die 
aquatische Lebensweise. Die genauen physiologischen 
Bedingungen f/Jr diese Vorrichtung kennen wir nicht. 
Vielleicht spielen der Wasserdruck beim Tauchen und 
nachfolgende Schwankungen des Augenvolumens eine 
Rolle. Es bleibt noch zu bemerken, dass der kanadische 
Biber (Castor canadensis Kuhl, Rodentia, Castoridae), 
eine dem Wasser vorzfiglich angepasste Nagerart, die 
beschriebenen Fal ten der Retina nicht '  aufweist (PIL- 
LERIT). 

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 morphologic~J adaptat ion to 
aquatic life. 
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l~nhanced Healing of Skin Wounds in Do~s with 
Systemically and Locally Administered Drugs 1 

M a n y  drugs are marketed for the purpose of accelerat- 
g healing of skin wounds 2. However, efficacy has not 

een adequately documented 3. This comparative study 
Or. drugs causing a variety of physiological changes in  
~ l n  was designed to reveal the more effective agents, 
Which in turn might suggest a rational basis  for future 
investigations of other drugs. 
hoMethods. Dogs fed a commercial dry dog food 4 were 

Used individually and given several days to adapt to 
their new surroundings. The 23 mongrels weighed 11-29 
kg. Surgery and measurement of wound tensile strength 
Were performed aseptically under sodium pentobarbital  
anesthesia. 

In a study of systematically administered drugs, each 
dog had i dorsal mid-line incision at the base of the neck 
and another over the lumbo-sacral junction. 18 dogs were 
divided into 3 t reatment  groups of 6 each, with equal 
numbers of each sex. 5 mg of methandrostenolone 5 were 
given orally 30 rain prior to surgery and once a day for 
the next 3 days. Another t reatment  group received 500 

U/kg 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 s tudy of locally administered drugs, 6 dorsal mid- 
line incision sites were chosen in the lower thoracic-lum- 
bar region. Incision sites were separated by 2 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 t reatment  regimen was as follows: 2 ml 
of physiological saline, copper sulfate (1%), or phenyl- 
ephrine 6 (1%) were applied to the incision before tying 

1 Supported by N.I.H. General Research Support Grant. Published 
as departmental paper No. 553. 
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McGraw-Hill Book Co., 1957), p. 181. 
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Scientifique, Paris 1965), p. 209. 
Wayne Tail Wagger, Allied Mills Inc., Chicago, Ii1. 

5 Dianabol, CIBA Pharmaceutical Co., Summit, N.J. 
a Neo-Synephrine, Winthrop Laboratories, 90 Park Ave., New 

Yorl~, N.Y. 
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t he  sutures. Drugs  were in jec ted  subcu taneous ly  on the  
n e x t  day  in the  same a m o u n t ;  to minimize  t r auma ,  the  
in jec t ion  was made  t h rough  in tac t  skin  2 cm la te ra l  and  
ven t ra l  to  the  incision, w i th  t h e  needle  t ip  res t ing  under  
the  incision. On the  2nd and 3rd days af ter  surgery,  2 ml  
were applied on the  skin 's  surface. The  v i t a m i n  C prepara-  
t ion ~ was given similar ly,  excep t  t h a t  2 ml  (200 mg  cal- 
c ium ascorbate)  were g iven  ini t ial ly,  fol lowed b y  1 ml  in- 
jec t ion  on the  nex t  d a y  and  1 ml  appl ied topica l ly  on the  
2nd and 3rd days. F ib r inogen  powder  s (5 g) was appl ied  
to the  incision on ly  a t  t he  t ime  of surgery.  E t h y l  alcohol,  
70%, was appl ied in t h e  incision in i t ia l ly  (1 ml), fol lowed 
b y  a 1 ml  s.c. in jec t ion  on the  n e x t  d a y  and 1 ml  appl ied 
to  the  surface on the  n e x t  2 days.  

In  all  tests,  the  incisions were 3 cm long and were  
closed w i t h  6 dermal  su tures  ~ (0.3 m m  diameter) .  The  
incision edges were a p p r o x i m a t e d  loosely. The  w o u n d  
was bandaged  wi th  gauze and tape  which  comple te ly  en- 
circled the  body.  I m m e d i a t e l y  a f te r  surgery,  300,000 U 
of long-act ing penici l l in  x° were in jec ted  i.m. 

W o u n d  tensi le  s t rengths  were  measured  on the  4th d a y  
af ter  surgery,  w i th  the  dogs under  general  anes thes ia  and 
in s ternal  recumbency.  A safe ty  p in  (4 cm long) was in- 
ser ted s.c. para l le l  to  and 2 cm la tera l  to each side of the  
incision, v ia  a 20-gauge, sharp  hypode rmic  needle. The  
pins were connec ted  v ia  30-gauge wire  (50 cm long) 
(parallel to  the  floor) to an anchor  po in t  on one side of t he  
dog and  to  a pul ly  and weigh t  pan  on the  o the r  side. 
In t e rposed  be tween  the  pins and connec t ing  wire were 
me ta l  r ings which  p e r m i t t e d  a un i io rm pull  on t h e  safe ty  
pins, Af te r  sutures  were cu t  and gen t ly  removed,  t he  
weights  were  gradua l ly  added  to t he  pan  unt i l  the  incision 
r u p t u r e d . - A l t h o u g h  differ ing in some details,  a s imilar  
p rocedure  for su rv iva l  tests  has  been advoca ted  b y  pre- 
v ious  workers  n.  Fol lowing measurement ,  the  incision 
was t r i m m e d  and re -su tured  for t he  dog 's  comfor t  and 
heal th .  

Results. T h e  d a t a  indicate  enhanced  wound  heal ing  by  
sys temica l ly  adminis te red  drugs, s ta t i s t ica l ly  signifi- 
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Fig. 1. Histogram iUustrating 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). 

can t  wi th  methandros tenolone ,  a t  bo th  locat ions (Figure 
1). Analysis  of var iance  revealed  a t r e a t m e n t  significance 
due to  me thandros teno lone  (F -- 10.3, P < 0.01). Treat-  
m e n t  vs. sex  significance was due  m a i n l y  to methandro"  
s tenolone 's  ac t ion  on males  (F = 3.84, P < 0.05). l~e- 
gion vs. sex significance (F = 5.52, P < 0.05) was due 
p r imar i ly  to the  h igh-neck low- lumbar  va lues  in males 
and the  low.-neck h igh- lumbar  values  in females.  

3 of the  top ica l ly  adminis te red  drugs improved  healing 
cons iderably  (Figure 2). Analysis  of va r iance  indicated a 
h igh  degree o1 significance (F = 7.04, P < 0.005) and 
H a r t l e y ' s  tes t  ~2 revealed  t h a t  alcohol,  f ibrinogen,  and 
v i t a m i n  C d a t a  were s ignif icant  a t  the  5% level  or  bet ter .  

Discussion. The results add to the  list  of o the r  sub" 
s tances  which  have  been repor ted  to enhance  the  healing 
of skin  wounds,  such as tes tos te rone  xS,x*, es t radiol  ~, 
an t ib io t ics  s, ce r ta in  organic  su lphur  compounds  xe, and 
bovine  t racheal  cart i lage~L The  repor ted  da t a  on the 
va lue  of h i s tamine  releasers are confl ic t ing xs. 

The  improved  wound  heal ing  by  the  androgen,  meth-  
andros tenolone,  conf i rms t h a t  repor ted  in ra ts  and mice 
wi th  tes tos terone  x*,~*. The  marked  sex differences suggest 
t h a t  sex hormones  are qui te  i m p o r t a n t  in wound heal ing 
and should be s tudied  fur ther .  Pre-exis t ing  differences in 
endogenous  androgen  levels  m a y  account  for some of the  
region and sex differences t h a t  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 improvement of wound healing by vi tamin C is of 
Special interest because collagen formation in wounds in 
man is reported to begin only 5 or 6 days after the inci- 
sionx* Thus collagen formation either starts earlier in 
dogs or vi tamin C also acts o n  other cell functions in- 
volved in wound healing. The vi tamin C was useful in 
animals tha t  presumably had normal tissue levels, inas- 
much as dogs fed an adequate diet normally synthesize 
all their needed vi tamin C ~. Possible influence of the 
Calcium in the preparation used cannot be excluded. 

l~ibrinogen's effectiveness may have been due to the 
fibrin matrix expediting fibroplastic proliferation. Alc6- 
hops dramatic improvement suggests tha t  its use in an 
incision would not  only improve antisepsis, but  would 
also improve the healing rate. 

,Z.usammenfassunz. Eine neue Methode wurde ent- 
WlCke • lt, um die Wundheilung (Zugfestigkeit) nach Ver- 
abreichung yon Medikamenten objektiv beurteilen zu 

k6nnen. Als Kri terium wird die Kraft  bestimmt, die not- 
wendig ist, um eine Wunde nach Entfernung der N~hte 
wieder aufzureissen. 
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Effects of E t o n i t a z e n e  u p o n  R e s p i r a t o r y  N e u r o n s  

d Administration of etonitazene 1,~ - a benzimidazole 
erlvative, 1-(fl-diethyl'aminoethyl)-2-(p-ethoxy benzyl- 

5"aitrobenzimidazole) _ in suitable doses produces muscu- 
~ :  paralysis in a wide variety of  species, where the paraly- 
is Is of central origin since the st imulation of a motor 

nerve produces contraction of the innervated muscle (S). In  
tP~e~minary experiments (unpublished), it  was determined 

the administrat ion o f  successively higher doses of 
etonitazene to the squirrel monkey produced respiratory 
aP~alysis before: the locomotor musculature was visibly 
~ected. In  contrast in the dog, locomotor collapse ap- 

Peared before respiratory paralysis. These observations ~ Uggested that  the structures involved in the central con- 
rol of the respiratory musculature, i.e. the respiratory 

centers, are highly sensitive to the effects of etonitazene 
th.e monkey, and more resistant in the dog. The purpose 

-m!s study was to verify these preliminary findings with 
o~°.re systematic research and to determine the sensitivity 

respiratory and expiratory neurons of the 2 species to 
etoaitazene. 

2/Iethods. 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-chtoralose (800 and 35 
mg/kg, respectively) administered i.p. Dogs (10) weighing 
9.2-15 kg were anesthetized with sodium pentobarbitat  
(25-30 mg/kg) i.v. A tracheotomy was performed and a 
jugular vein was cannulated. The animal was then placed 
in a stereotaxic ins t rument  and the brain stem respiratory 
centers were approached, perpendicularly in the squirrel 
monkeys and obliquely backward a t  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:i m m  in diameter), 
tapered in a reducing bath to measure less than 5 p a t  the 
tip and subsequently coated with insulating material. The 
respiratory movements were recorded as either rate of 

1 A. HUNGER, J, KEDRLE, A. RossI, and K. HOFFMA~, Experientia 
73, 400 (1957). 

2 p. JANSEN, Anaesthesist 11, i (1962). 
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t~ig. 1. Squirrel monkey. Continuous uninterrupted recording of respiration as temperature changes iu the trachea (top tracing of 
each pair), 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/zg/kg of etonitazene. 


