


morphine when determined by the subcu
taneous route in rats (tail-pressure meth
od) ; high activities have been confirmed in 
other animals. 3 

In doses higher than that needed to pro
duce analgesia, a tranquilizing effect is ap
parent. Further increases in doses produ~e 
a state of "total analgesia" or areflexIa 
without apparent loss of consciousness. Un
like morphine, these analgesics do not lib
erate histamine even in doses many times 
higher than that required to produce anal
gesia. l o 

Compound M.99 has a pharmacologic 
profile similar to that of morphine. In lab.o
ratory animals, M.99 produces analgeSia, 
depression of respiratory and cough centers, 
and lowering of the body temperature. In 
the hoofed animals, the injection of M.99 
in immobilizing doses produces minor de
pression of respiration, cessation of ruminal 
movements a stiffness of the musculature 
of the n~ck and limbs, tachycardia · in 
some animals such as the sheep and don
key, and a rise in the blood pressure in the 
sheep. 

At low doses, the animals will remain on 
their feet but may walk with a high-step
ping or "hackney" gait, which gives way at 
high dose levels to a strn: stance with a.ll 
4 limbs straight. During thIS stage, the anI
mal may lean against a tree or log. At 
slightly higher doses, the animal will go 
down but will usually retain upright recum
bency, with the head held off the gr?und. 

One of the central effects of M.99 IS the 
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Fig . l-A cow eland, ex
emplifying how animals 
under the i nfl uence of 
M.99 tend to approach a 
motor vehicle. The pro
jecti le syringe con be seen 
under the tail. The ob
jects on the back are 
seedheads. 

alleviation of the feeling of fear, so that ani
mals are often drawn to bodies that excite 
their curiosity even if these are normally 
avoidance objects (Fig. 1). 

Dose.-For M.99, the dose rate for 
most animals is about 1 to 2 mg. total dose 
(e.g., the zebra requires about 1.5 mg.; the 
rhinoceros, 1.0 to 1.5 mg.), so that only 
small amounts need be used. For wild an
imal capture, M.99 is dissolved in water at 
a concentration of 5 rug. / rul., so that only a 
fraction of 1 rul. need be injected to effect 
capture. In practice, a tranquilizer and sco
polamine are usually added, making up the 
bulk of solution for injection to 2 ml. It is 
thus possible to standardize on 2-ml.-capac
ity syringes. The small quantity injected re
sults in expeditious absorption and over
comes one of the principal disadvantages 
of the thiambutene mixture used previous
ly. The quantity of thiambutene mixture 
needed for rhinoceros caused ballistic prob
lems associated with the need for 20-ml.
capacity projectile syringes, and there was 
slow absorption of the large bulk of injected 
solution. 

The species differences for M.99 doses 
are small, and generally animals of the 
same size need very similar amounts for 
capture. An optimum dose rate may be es
tablished for grown animals of a particular 
species, and the rate need not be computed 
per unit of body weight. Variations in the 
amount injected are used principally in re
lation to the required pattern of immobili-
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zation; for example, 1.0 mg. is sufficient to 
enable a zebra to be restrained after an in
definite time lapse. With an injection of 1.5 
mg., the zebra will become immobilized in 
approximately 8 minutes and usually will 
go down. With 2.0 mg., it will be down in 
3 to 4 minutes. 

Dose rates for a series of African ani
mals have been given elsewhere.u 

Safety.-The variation in dose is large. 
This variation is sufficiently great to obviate 
the need of weight estimation in the medium
sized ungulates and greatly facilitates as
sessing the dose for the large animals such 
as the giraffe and elephant. 

The full extent of the safety margin for 
wild animals has not been computed; nei
ther has the minimum lethal dose for do
mestic stock. A considerable variety of 
doses has been administered to domestic 
stock without fatality. Five hundred times 
the "knock-down" dose given intravenously 
permits spontaneous recovery in the goat. 
Ten times the immobilizing dose was given 
safely to steers and donkeys, although use 
of an antidote was required.7 

Mortalily.-Approximately 100 wild an
imals have been captured with M.99, the 
rhinoceros composing half of these. Actual 
mortality directly attributable to the drug 

Fig. 2-A bull elephant, under the influence af M .99, is tested for reaction before an approach 
is made from the front . With the elephant standing in this position, circulatory experiments may 
be performed. Access to eor veins is gained by use of a ladder ploced against the back. The 
object in the right ear is an aberrant syringe fired at the shoulder but intercepted by the ear. This 
shot was ineffective because the ear was completely pierced by the needle . 
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3rd. The giraffe is regarded as being in a 
group by itself. 
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Cerebrospinal Nematodiasis of Moose Infected 
with Pneumosfrongy'us fenu;s 

880 

The histopathologic lesions in the central nervous systems of 
17 moose with signs of neurologic disease were represented by 
changes in the parenchyma in the form of microcavitations, gliosis, 
and perivascular cuffing. There were verminous granulomas and 
nonsuppurative inflammation in the meninges. Ocular lesions were 
also present. 

The finding of adult nematodes, ova, and larvae in the central 
nervous system confirmed the presence of Pneumostrongylus tenuis 
in Minnesota moose. The lesions described substantiate the hypoth
esis that P_ tenuis is a pathogen of moose and causes neurologic 
disease during natural infection.-H. J. Kurtz. K. Loken, and J. C. 
Schlotthauer. Am. J. Vet. Res., 27, (March, 1966): 548. 
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