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THE ExCEEDINGLY Jow plane of aclivity on which the sloth livea offcra a
slimulaling challenge to naluralisls and experimental workers alike. In
sludying various functions of this animal recenlly in its native habitat (23,
1t seemed desirable to inquire into seme phases of cerebral influence on mus-
cular activity, Diferent ways of speeding up or deslathing the slath, includ-
ing excilation of the eentral nervous syster, have already been reported {5).
Such stimulation of this ancient mammal, however, does not bring it any-
where near par in a muscular seose wilth modern, active forma, i
The commoner sioths, the two-tocd Cholepus hoffmenni, and the ex-
Lremely slow Lhree-toed Bradypies griseus griseus, were studied in the present
experiments. All ohservalions refer commenly Lo both didactyl and trei-

dactyl forms, unldas otherwise noted,
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Under light pretiminnry ether sneathosia, a fow sunte eentimelors of the sealp in the
mid-region woere dellectcd, o 2-cm, trephine apening marie 0 the eraniem, and the rest of
Lhe Brny wnult then removed will fonponr forceps do expose the uppcr Irrain purfnce in ita
coveringes, Inoenrlior wirk aome sltempls were mude to loealize cortienl molar prean by
chevtricol slioalalion, slter culbing aed deavwing asirle Lhe dura mader; these elfartn were
ey |Ii'l|'ll|:-'-'ili'=' wed, |IIIWI:"-'L'r.. sl 1_;'n|:.i_|,;||| cundilumes, Mo H;:ll::-::iﬁl'. 'ir||:|_11ir}r wan Lhen
maile e the H ihle pccurrence of the prewmdailective state in botislotl forms, Corelirnd
frvmscctions were performed with & somi-Dlond dissecton, in aedes Lo redece Bleoding tan
iminiraam. Since Lee blood prosaure in Lhae F:-l:ri[:-|:|-:'r|:|| Lizinues of sdotlie b lowe {20, Tigaiure of
o lic] wesaehs wim pand necessiry, At U Cespay L permniaing Dornin Lissges weore romaved and
vxamined afler fixation in fecmalin,

IEsuLTa
The fiest secliong of Lhe coerebral cortex extonded over the frontal and
parietal regions, and were carricd to e deptl of a few millimeters only.
Shock was observed to supcervens in all cnsos, the ntonic, unresponsive con-
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dition was usually profound for about & minuies, and gradually gave way

i Lhe next 8 or 10 minules to a nearly normal responsive state. In some cases,
biowever, siock was in evidoence [or 20-30 minules,
Such partially decorticate aloths beecame sponlaneously netive within an

. i 3 ) : 1
_hour after operation, and began climbing about the cage or crawling awk-

R B j.l]lj'ﬂiu]-::-“:-l;_'lll [:-hn.-n:a af Lhese aludics were enrried oul ot Lho G-f.l!j.:uel. Moa mﬂlriﬂl
L'lli'“rllir?:'_'r'. Hupe FPanamna, enider the derma of o John Simen Cugpenheim Momorial
]'.1."|i1.l\'\-'l-l||!|l:l bairlsl Iy Lhe senior awbhor doring 1907-39, The thanks of l]:IE" aulhnm e
5~'r“|.L"|-IJ”:," exivado] Lo 132, Herbort ©, Clark of 2his '.:;'l{:-;;-r.:liur:.r, e s unfubling courlenion
Aurimg L investipgn tions,
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wardly alenp the foor. Tn general, however, voluntury movenents of the
animnl al Lhis dime wore oven stower Lhan normal Do dhe sloth, Forlher secs
Gion of the whole corlex was made vsuntly within 2 hours, to the depth of
peveral inillhmeters lower than Lhe first incision.

Pl Ct‘}l]111|.1_!|:.{:|;;'|-' decoriiente Lwa-toed animal showed ilsell Vigﬁ?ﬂu:i!}' ag-
pressive (for the sloth) on merely slight provocation: the {lexion striking
movernent of o Tore lmbs was faicly quick and powerlul, althouph ereatic;
teelh were Dared, and clawing, biding and grinding actiona ensued; anarling
T and ]155::;i|'|g were comuman faatures, and condnmed many minutes afler a sus-
pected adversacy had retreated, Salivalion occurred in a few cases. Swealing
was nob ohsorved an Lhe .I"m‘.-t_-[}:::ls o any part of the bt)d}' at any time. It
may be menlioned, hewever, that at least vestigial sweat plands are said to
be present in the sloth (2). The guasi-cmetional expressions were usually
lower in foece value than afective reactions found in normal animals, but
showoed Ir:.nger, ir:rf;j_;'i.t];u' and unliridled continuance.

In the caze of the three-toed sloth, pseudallective responses were some-
what similar bul much less vigorous, and striking movements were usually

Tubic 1. Hrecerlicale oo Peveretente Reoclions in Slathe
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absent. The expressions were really in nearer agreement with the normal
hehiavior of this most torpid of all mammalian types. The results of these
experimenls are given in summary in Table 1.

There was peesistence of pseudafTectivity in nearly all animals even ailer
several brnin sections had been corried out, and The immedinle consegquent
shock had disuppenared, The condition was appavent to some exient after
transections in the vicinily of the anterior colliculi. In the case of low-level
ar tlecorohrnte I]:'epnrr;iimm, hewever, such perimis of l;induteﬁ} ﬂ:li‘_-"ib}" A=
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peared only accasionally, and intenmitient oulbursts of rigidity were (re-
fuent.

I fow of the earlier experiments on decerebrate sloths, the rigidity
which was first observed was wholly of the flexer type. The flexion inove-
ments were usually cxireme, and the animal sometimes remained curled up
in o resislant, ball-like mass for 5 15 minules at a time. In a few instances
Lthe forelimbs only were held tightly clasped neross the chest and abdominal
area. In tridaetyl animals, the stumpy tail was usually extended or darsi-
flexad,

It was a common finding in many of these experimental animals, how-
ever, that decerebrate rigidity of the extensor Ly po also supervened tdluring a
prt of 1he post-operative period, Tn some cases, indeed, this was the domi-
nant condition. The exiensor position which was assumed was essentinlly
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Ir_'r'j!‘i-l'l’ll exlenaar Til:iiﬁi_';' in alecorebirnte alolbsr (A Twao-toed avnianal, {_-.'ﬁn.i'_q.?ru
feefTanned { THY Thece-taed, fedvpns privess geisens, Bote that feol nee eld in Uhe pusitinn
of wlight flezion, The hiod lHmbs of bolh spevies wre net sieaight oven in the "ully
vxlerded'” position,
similar in both didaciyl and tridactyl forms, although Cholepus usually gave
the belter display; both fore and hind limbs were invelved, and dorsiflexion
of the hend was seen when the animal was placed on its side and thus al-

N “ - - - - 1
lowed froor movement, Slight flexion of the feet occurred alinest invariably
in correlation with exicnzion of the limbs, In several instances extensor rigid-
ity nppesred more prominently in the latter part of the post-operative sur-
vival period, when in contrast flexion usually tended to disappear.



&3 5, W, BRITTON AND R F, KLINE

Some features of the posture in the decerelirate preparation are shown in
the adjoining iflusteationa i Fig, 1), Decerebrate sloths survived several days
in seme cases 6 or 7o aller cercleal section had been carvied out. No at-
tompl was innde Lo mainlain ﬂE.l'_‘]_‘lSi!-_i, sl :Lin[lrlrl_‘:t[,i_}' infectiong were rSQRO-
gible in a fow inslances [or encly exitus,

Rectal tomperatures wore tecorded throughout, and il will be seen from
Table 1 Lhat no marked change followed decerebration, Harlice work in this
laboratory shows that the rectal tempernture of slolhs is normally several
degrees below that of higher mammals (3, 4, 5), anid these now recorded
are in agreement. The average rendings in our experiments were:

normal Lwo-tacd sloth, 34.47; three-toed, 33.0%
decercbhrate Lwo-toed sloth, 33.0% three-toed, 33,37

Pulse and respleatory rates were not significantly dilferent from Lhose of the
normal, unoperaled sloth,

Disecussion -

The sumn total of the decorticate reactions in the sloth constituted a faicly
complete parallel to the pseudaflective or quasi-emotional stale first ob-
zerved by Weodworth and Sherrington (9], Similar in character, pssudaffec-
Livity in this ancient and primitive form was less evident in degree enly com-
pared Lo Lhal deseribed in highee mammals by Connon and Britton {6).

Decercbrate rigidity of the extensor type occurred frequently in these
{:.\cperi:nentﬁ, luk not as often as the fexaor type, which waa first described b}"
Richter and Bartermeicr (8). These earlier investipators did nol observe ex-
tensor vigidity in the sloth, possibly because of fnilure Lo study their prepara-
tions over a sufficiently long period after operalion. In four of our surviving
cases, hypertonus in exlension became a notable feature as the condition of
flexion regressed. Bazelt and Peafield (1) also found differences in the char-
acter of tonic decerebrate responses at different periods afler operation,
Furthermare, our animals were viilized in the fresh state in the tropics,
ghortly after being brought in from the jungle.

The extensor rigidity appeared to he typical or classical in character,
nob unhike that in the decorebrate cat. Diferences in the respinse of the
decerchrate sloth, i.e. flexion or extension under varying conditions, may
Im:'hz:i:s be reflernble 1o the level of Lrain section, but on this point our reaults
are not clear. :

Langworthy (7) showed that, although the flexors in sloths may repre-
sent the anti-gravity muscles, extensor responses of the limbs on stimula-
tian of the corlicnl motor arens are nevertheless predominant, That the mus-
cle mass of the commaoner tardigrades represenis only aboul 25 per cent of
the body weight, compared to 40 per cent in mest mammalas, has already
been pointed out (2}, The mertked hypertonicity which may be developed in
Lhe decerebrate sioth is Lherefore p;u‘ticularly siriking, in view of the relative
prverty of skeletnl muscle in this animal.
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. Shock which follows Lranseclion of the brain in the sloth is profound
for about & minutes, and usually disappenrs in 10 -18 minutes.

2. Counsiderable nclivity, apparently sponlaneous, s shown by slotha
which have been deprived of lirge cortical arens, including those -.-Inm}umting
maolor reactions in higher forma. '

3. A pseudalfective state, not significantly dierent from that observed .
in higher mammals, appeara following removal of the upper parts of the
tardigrade corlex. This condition may persist even aller brain seclion has
been made to low levels.

4. Decerchrale rigidily in the slolth may be cither Oexor or extensor in
type; the former is somewhal more frequent. Extensor rigidily ia usually
miore evident duving the lalter part of the post-operative survival peried, and
i3 classical in type.

5, Temperalure, pulse and respiratory rales were well mainlained in the
decerebrate sloth.
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