EFFECT OF NEMBUTAL ON ARTERIAL PRESSURE
RESPONSES EVOKED BY STIMULATION OF THE
HYPOTHALAMUS, MEDULLA, AND LATERAL
IIORNS OF THE SPINAL CORD
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Small doses of Nembutal (3-10 mg/ kz) increase the amplitude of pressor responses evoked by stimul-
ation of various siructures of the hypothalamus, medulla, and lateral horns of the gpinal cord. Meanwhile,
the degree of the cffects of Nembutal on cyclic changes in arterial pressure differed very considerably,
depending on the nature of the structure stimulated. The investigated doses of Nembutal had no effect on the
initial arterial pressure level,

& & &

In the modern view {3}, nervous structures responsible for regulation of the arterial pressure parti-
cipate both In maintenance of the initial level of the arterial pressure and In the production of eyslis
changes in vascular tone. It has now been shown that barbilurates inhibit the response of the arterial prea~
sure to stimulation of various elements of the vasomotor center G, 9, 10]. lcwever, precisely which ra-
gulatory mechanisms are influcnced by barkiturates and the localization of their action have not yet been
finally setiled,

The object of the present investigation was to study thecharacter of the activa of Nembutal on arterial
pressure responscs {o stimulation of central stractures periorndn g different functional ro!x.s in the genexal
system of arterial pressure regulation

EXPERIMENTAL METHODR

Altogether 48 experiments were cavvied out on eata. In 19 experiments the effect of Nembutal wag
studied on t‘z arterinl pressure responses to elecirleal stimulation of the hypothalamus, medulla 8.2-6 ¥,
1 msee, 100/cps) and lateral horns of the spinal cord 3-7 V, 1 maee, ¢ofeps)s Some obzcrvalions weore
made on animals alter divisionof the brain at the lovel of decﬂszaam of tho optie tracte. Ths other expg-
rimeats wers performed on cats with an intact nervous system, tmmobilized with Listhenon {1-1.5 mg/lez),
The position of the clectrodes was determized on histologleal sections by ihe methoed adopled in cur lakora-
tory {7]. Nembutal was injected intravencusly as a 1% solution In doses of 1-18 mgfkg, Stailstical analysis
was carried out by the formulas recoramended by L, 8. Kaminskii {3} and M, L. Belen'si {1}

EXPERIMENTAL RESULTS

Stirnulation of most structures of the hypothalamus and medulia causes changes Ip arteriz] pressurs,
In our exneriments malaly pressor rosponses wers vhaceved {Table 13, Depressor responses were ob~
served If the eleelrode was situxted ia the preopiic region, the dorsal portions of the posterior hypothale
amug, the moror nucleus of the yazug nerve, and in some easzes in the gizantocellular and ventrsl rellcular
nuclel, Duvisz stimulation of the lateral horas of the spinal cord, pressor changes always developed,

Aflter
Litiovent do
whose stimuls

e amplitude 67 il the evoked pressor responses diminished,
458 respensss to a differcn) degree, dependlng on the sirueiurs

‘Sc%;ﬂwz it ood ?4%«@! wﬁcwy‘ I E’ mv%w Fif”“% hMadieal Insthiule, Leningrad (Prosonicd
Member of the Acederny of dedieal Sciences of the USSR D A&, Biryukov). Transizied from Dyu
Eksporimentai'no} Biologii § Meditalny, Vol, €5, No. 8, pp. 62-03, June, 1583, Orlzinal articls mwah&w&
June, 10, 1863,
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mm Hg Inkibition of the pressor responses which daveloped

A after administration of Nembutal alse was manifested by
100 . I M Jengthening of the latent period of the response. As littlse 23
W 0.5-1.5 sce after injection of small doses of Kembutal {1-3
mg/kg), the latent period of the responses to stimulation of
? s the posterior and lateral hypothalamie regions and nuctel
: of the vestibxﬁar'comple'wias fncreased. Probably these
structures contaln more synapses along their path to ths
preganglionic sympathetic ncurons than the structures of the

8
‘;‘g w‘\wm\ﬂwﬂ« medial hypothalanius {ventromedial and medial mammiilary
?

me

nuclei}.

3 As Table 1 shows, after injection of Nembutal in a doss
B of 7-10 mg/kg, responses of the arterial pressure to stimul~
Fig. 1. Effect of Nembutal on responses of ation of suprasegmental structures were inhiblted by 80-100%.
arterial pressure to stimulation of posterior However, the Initial level of the arterial pressure in dur ex-
hypothalamic regfon {1}, motor nucleus of periments was practically unchanged afier injection of Nem=~
vagus nerve {2), and {o combined stimulation butal in a dose of 7-10 mg/kg, namely 193 (96.3-119.7) ba-

of these structures 3), A) belore injection fore and 98 (79.1-116.1) mm after injection of Nembutal,

of Nembutal; B) after Injection of Nembutal Consequentiy, thedepressing action of nembutal in small

indose of 3 mﬂ&u. From top to botlom: doses was exhibited with respect to the functional activily of
trace of arterial pressure, marker of sti- the structures parucipating in cyclie changes of arterial
mulation, time marker {5 sec), pressure to a much greater degree than with respect to

structures responsible for maintaining the initlal level of tha
arterial pressuve,

Neurotrople drugs are lmown o modify the arterial pressure response not only by acting on vasomo-
tor structures, but also by dlsturbing the intracentral communications with other structures. To clarify the
character of action of Nembulal wa carried out a series of experiments In which combined stimulation was
applied to the hypothalamic structures and bulbar and spinal structuraa.

In response to comblaed stimulation of the hypothalamus and medial bulbar structures or the lateral
horns of the spinal cord, the responses of the arterial pressure weve greater in amplitude than the respon-
ses evoked separately. Comblned stimulation of the hypothalamus and the parvocellular reticular nucleus
led to the appearance of 2 respouse which was smaller in amplitude than the changes evoked separately,
‘This was evidently because of activation of elements inhibiting the Initial level of the arterial pressure and
directed either toward the effector reticular neurons or direcetly toward the sympathetic nourens of the
spluzl cord {2], We observed that the inhibitory clements wers more resistant to the action of Hembulal
than the pressor siructures, In addition, \!cmbami in small doses can facilitate manifestation of funcilion
of inhibitory structures. As can be scen In Fig. 1, fnjection of Nembutal ina dose of3 m o/ kz distorted the
arterial pressure responsg to combincd sumumzion of the posterior hypothalamic region and motor nusiens
of the vagus nerve, Since the amplitude of the scoarately evoked resgonses remained unchanged after Ia-
jection of Nembutal, the primary activation of the {nhibltory elements can be assumed to have tzken place,
leading to distortion of tha presser response of the arteria! pressurs,

This investigation showed that quaniitative and qualitative differences exist in the action of Nembutal
on the central structures preducing cyelic changes In arterial pressura. Small doses of barbiturates can
ultimately depress the increased exeitabliity of the suprasegmental struclures without influencing the inl~
tial vasculay tens. This therapeutie effect of barbiturates in hypericnsive states Is possibly connecled with
precisely this action. This is ail the more probable because, In the opinlon of sors investizators [4, 8),
hypertensive states may arise in assoclation with functional or organic disturbances of the hypothalamie
razion.
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