0TS: 60-11,83%2 . JPRS: 2935
15 August 1960

THE FUNCTIONS OF THE RETICULAR FORMATION
OF THE BRAIN STEM

- USSR =~

By A, M. Ivanitskiy

DISTRIBUT!ON STATEMENT A
Approved for Public Release
Distribution Unlimited

Distributed by:

OFFICE OF TECHNICAL SERVICES
U. S. DEPARTMENT OF COMMERCE
WASHINGTON 25, D. C.

et~

AR W S S S U S G e TEN SR S SN UG GMD GuE SAN WD GEN NI Wee GO GRS A G SN Ml GU ROT GWN SR AV JEm TEN WD GRS VS U0 AP SOR SER MG GE MEV SO Sw B RN S dhe Wm0 X

U. S. JOINT PUBLICATIONS RESEARCH SERVICE
205 EAST 42nd STREET, SUITE 300
NEW YORK 17, N.'Y.

Reproduced b

NATIONAL TECHNICAL
INFORMATION SERVICE

Springfield, Va. 22151 .

¢L0 ¢ct0666!



JERS: 2935
Gs0:  3850-N

-

THE FURCTIONS OF THE RETICULAR FORMATION
OF THE BRAIN B8TEM

By A. M. Ivanitskly {(Mosaow)

[Following is the translation of an
. grilele by A. M. Ivanitskly in Psiolog.
Fiziel. i Exeper. Terapiys (Fathologlcal
. Physiology and Experimental Therapy)s
Vel. IY, No. 1, 1960, pages 76=8%.1 .

For s long time the sclence of the brein proceeded
slong the route of deseribing ths various centers sasociated
with varlous peripheral setivities in the nervous system.
The vigorous development of thie sclence, asgoclated pri-
marily with the nawe of 1. p. Pavliov, led to the ides of
cerebral setivity as & single whole. This posed resesrch
workers wilh new problems on the atudy of the interaction
of the varlous brain centers 1n lte intact, integratlve
getivity. The new problsms 1ed to new discoveries. About
10 years ago il was found that there are centers ln the
central nervous system which do not partieipate directly
tn the regulation of the somatic or vegetative functlons of
the body. Thelir role conalsts in the regulation of the
tons of the other brain centers and in maintaining it &%
the level optimum for the glven moment. Among these centers

1is the retieular formatlion (RF} of the braln stem.

. preposed the name "reticular formation”, directing

The RF consists of a system of nerve se¢lls in the
form of a tract which Dasees through the splnal cord,
wodulla, hind-brain, mid-brain and inter-brain. The study
of the development of the RF shows that it is a derivatlve
of the dlensephalon or visceral plate of the medullary
tube, from which the cells of ths vegetative nervous gystem
alsc develop (32). The RF was described as an independent
system for the first time by Lenhossek (63). Delters (48}
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lattentlion to the fact ihot the combination of the cells
1nrthe RF resembles a net. .

-1

: Many works have been devoted to the morphology of

 the RF among which we should llke to mention the invesiiga-
tious of V. M. Bekhterev (7), who described a mvmber oF
nucleil and conducting tracts which belong to the reticular
formatlon. Recently, the works of Olszewskl (76, 77) and
other suthors (3, 11, 12, 16, 17, 44, 45, 75) have been

~devoted to this problem. Ae a result of these and the -
large number of other works it hae been established that '
the BF ig not a diffuse formatlon from the morphological
point. of view but rather conegiets of a large number of
nuclel of various structures which are closely connected
with one anotier by & profuslon of fibvers 1ln a network which
go in different directions (Figure 1}. The cellular
composition of the RF 1s exceptionally varied. The majority
of cells has a short axon; however, cells with long ascend-
ing axons have also been described (45).

Figure 1. Horizontal Projection of Some
Nuclei of the RF of the Human Braln Stem.
1 =~ Rhomboid fossa; 2 == cerebellar
peduncles; 3 == corpora quadrigemina;

4 w~ epiphysis; 5 ~=- thalamus 76).

It has been established by physlologlcsal
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finpvestigations that the RF exerts a regulatory influence |
on the following nervous structures: 1) the higher cerebral
centers and particularly the cerebral cortex; 2) the centers
of the hypothalamic area and medulla, including the respli=-
ratory and vasomotor centers; 3} the spinal cord centers;
4) the afferent neurons. '

In this article the prineipal attention was glven
to the effects of RF on the more proximal centers of the
~nervous system, because this subject 1s of the greatest -
“interest and has been worked out moet completely. These
influences, and chiefly the effect on the electrical
activity of the cevebral cortex, underlay the conception
~ of the ascending activating retlcular system formulated by
Magoun and Moruzzl (66, 67, T25 T4).

In these works the sauthors gtarted with the experi-
ments of Bremer (41), establishing the fact that transection
of the brain st the jevel of the first cervical vertebra
(encephale iscle preparation) does not exert any considerable
influence on the electrical aetivity of the hlgher centers
(electroencephalogram). After the effect of a number of
external stimull changes were obgerved in the electroence-
phalogram characteristlc of o transition from sleep toO
waking. These changes were afterwards designated the
farousal reaction”. They consisted of the disappearance
of the high-voltage slow rhythms and a replacement of them
with low-amplitude fast waves and are usually accompanled
by corresponding changes in the external behavior of the
animal. :

In contrast to this transection of the brain at the
level of the posterlor collicull (cerveau 1sole preparation)
immediately leads to the animal's "falling asleep” wilth
typical changes in the electroencephalogram. The effect of
external stimuli 1is ineffective at this point.

Magoun and Moruzzl deserve the credit for establish-
ing the importance of the functions of the RF of the brain
atem Tor transitions from sleep and waking. The data which
they obtained amounted to the following.

1) Transection of the classlc conducting tracts with
preservation of the RF of the brain stem does not result
in the enimals going to sleep.

2) Isolated destruction of the RF with preservation
of the conducting pathways produces changes in the eleciro-
‘encephalogram which are characteristic of sleep. o

1
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r '3) Direct stirulation of the RF during sleep or
1ight anesthesia leads to waking.

u—-.—i

, - 4) On waklng the eleotroencephalogram reactlon is
of ¢ generalized nature and i1g pot limited to simply the
pite of projection ¢f thess stimull ln the cortex. Ths
arousel reaction is observed alego atter the extirpstion of
those areas ¢f the soritex in which the glven gtimulus 18
dlreetly projseted, o %

5) Activetion of the eleetr@@ﬁc@phsiegram may be

noted alee im the abssnce of sny affersni impulses, Loer

exazple, after attempis to 1ok into darkness.

ie susliysis of these data led to the idea of the
exiatence of spscial centers in the brain the task of which
1s the maintemanes snd regulation ef the tone of higher
nervs struetures. Thess centers, which are iocated in the
RF of the brals stem, were designated the "zacending actl-
vating retienlsr system® (Figure 2). . -

1
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Figure 2. Schematic Representation of
the Ascending Activatling System. The
systen recelves ccllaterals from the
long eonducting pathways and exeris a
diffuse influenes on the tone of the
higher centers. .

1 =~ Medulla: 2 == ponRS; 3 == COrpora quadrigemina;

‘4 == thalemus; 5 -- hypothalamle ares; 6 -~ hypophyslis; |

7 == corpus callosum (67}, s

4 v -
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r . The tone of the activating system itself depends 1
on seversl factors. The principal ones of them are the
impulses arriving at the RF cells along the collaterals
from the long afferent and eofferent conducting pathways
passing through the area of the medulla and mid-brain (70,
84), Here, the impulses from the nuclel of the trigemlnal
nerve are of speclal importance (73, 80). It should be
noted that stimulation of the sendings of this nerve, for
example, with cold or by smelling ammonla, has for s long
—-itime been used for bringing patients out of a syncopal k
atste, Aside from the exteroceptive influences intero-
ceptive stimuli, particularly impulses from the carotld
area (40), participate in regulating the tone of the reti-
cular system, Certain reticular elements apparently
possess sn suteomatlie activity also, that is, they are
capable of maintaining their exclitatlon even without an
influx of externsl stimulation, but automatic actlivity alone
1s inadequate For mainteining the waking gshate.

/

Finally, an important part in the regulatlion of the
reticular system tome is played by lnfluences from the
higher centers: the olfactory portion of the brain, cere=-
bellum and particularly of the cerebral cortex. :

The effect of the cerebral cortex on the RF funeiion
was First shown in the experiments of Bremer and Terzuolo
(43) and has been coanfirmed by other investlgators (36. 37).
These influencss may be both of a facilitative and of an
inhibitory nature. The exlstence of cortlcal influences
at the activity level of the retlcular systen makes it
possible to draw the conclusien of the existsnce of a
sortical-reticular-cortical mechanism by means of vhich the
most effective regulation of the cerebral cortlcal tone is
schieved, that is, the establishment of the optimum level
of its aectivity as applied to the problems of the glven
moment (73).

: Aside from the neural 1nfiuences the RF tone depends
also on s number of humoral factors, which will be described
in detall below. )

. An important characteristic feature of the RF 1lg the
extensive generalization of excitation within this struc-
ture. Thie is associated with the characteristics of the
histological structure and funetional propertles of the

- nerve cells of the RF. In experiments with tapplng poten=-
tigls from solitary RF neurons it has been shown that the
change 1ln the frequency of dlscharges of the same cell may

'Lpe caused by the application of different peripheral . e

e
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' L
letimuli, for example, visual, suditory, tsstilc and ol- 1
factory, as well as by stimulaticn ef ntruyv brain centers
{ecerebelium, cersbral cortsx) (34, 37, 69, Ba).

findoubtedly, such sn sxtenslvs 1prgdistion of exel-
tebion glong the reticular system sontributer to the main-
tenanes of its sctive stale even with a comparatively small
purber of stimnli. However, this sonvergence of impulses
onto & s0litery newren 1s, to a certain degree, llmlted, !

'ﬁb@eanaa each nerve cell reascts to several but not 1o all

types of stimuletion (82}, With the effect of weaker
ebigull 1% ie possible to esitsblish even & cortain spatisal
1oaslization of the stimull within the RF; however, with
stronger stimulation an extensive irradiation of the BLCL~
tatien 1is obasrved throughout the entire system.

The sscenting iufluencses froam the EF of the brain
ster spread along the go=azlled "unonspecific condusting
pathways”, slong which, in contrest to the classie speeific
conducting pathways, no specifie spformation is transmitted
soncerning the state of the extornsl or internal milieu,
but reather only a general snd generalized effect 1s exerted
orn the tene of the higher centers.

For the purposs of explalning the setivating or, as

some say, “energy” role of the RF the carebral cortex may

pe compared with the scrsen of a television tube. The
stimaietbion which comes into the cortex along specilfic
condueting pathways will contribute to the specifllc sontent
of the teievision image, but the influence gxerted by the
BF ecan be likened to the effect of a system rogulating the
prightness and contrast of the image. Here, the trane=
mission ef the biologlcally most jmportant information will
bs assenisted with an incresse in the prightness and con-
trast of the imsge. However, 1t should be kept 1n mind that
this comparison has been made pers onliy for grester elarity
ard deoes not reflect the true peture of the processas In
the bralin. '

The moprphologieal indicatlons of the presence of
nonspecific conductling pathways were first obtained by
Lorente de No (65). 4= is well known, the specific traots
go t6 the cortex from the sensory nuclel of the thalanmus
and end in the cells of the IV layer of the cortex. In
sontrast to¢ this the nonspecific tracts begin from the

" peticular nuclei of the thalamus and terminate in the eells

of 51l the layers of the cortex. Aceording to the data of
Chang (33, 47} and Bremer (42), the nonspeclfic fibers
' form rumerous synapses ir the superficial cortical layers |

6
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[¢ith the dendrites of the cortical cells. By means of 1
these synapses they can exert a facilitating or inhibltory
influence on the excitability of cortical neurons and change
their reaction to impulses passing along specific pathways.

The result of excitatlon of the reticular ceuters
1s the activation of the electroencephalogran (depression
of plow end the appearance of fast waves). Tapping the
potentiale from solitary cells made 1t possible to estab-

~11gh the fact that thip reaction is accompanied by an in- ™
crecsse ln the frequency of discharges of the cortical ,
nevrens {50) as well a8 by the development of a prolonged
eleotronegativity in the serebral cortex (35). Accordlng
to the dabta of V. 3. Ruslinov (29), the development of slow
negative potentials in the cortex is asssoclated with an
inerease in 1ts exelitabllity and 1g of great importance in
elaborating condltioned reflexes.

Along with RF of the hind~- end mid~brain, which play
an importsnt part in the maintensnce of the weking state,
a nonspecific system of the thalamus has been described, 1o
which the paraventricular nueleus, the interlaminar nucleus,
the zona retloularis and the centrum medilanum. This system
also exerts diffuse influences on the ocortlcal activity. In
the experiments of Morison and Dempsey (71) it has been
shown that stimulation of the interleminar nuclel of the
thatlemus at & rhythm of three to 15 seconds produces &
geries of negative potentlals of gradually insressing ampli-
tude in the cortex. This reaction ig design:ited & "reo-
srulting reaction” by the authors. It has been investigated
in greater detail in the experiments of Jasper and his co=-
workers (57-61) as well as in the works of . P. Narikashvill
(21, 22). The "recruiting reaction” is someviat more
iimited in s spatial respect than the apousal reaction, .
ard its diffusion and nature depend to a certaln degree on
the localizstion of the stimulus. In Jasper's opinion,
the thalamic RF is. of great importance in the distributlon
of the exeltability level between the various cortical areas.,
The thalamic retloular system also plays a definite part in
the origin of the cortical rhythm, particularly the alpha-
rhythm. Roytbak (27) believes that the nonspecific thalamle
nueclel have a substantlal influence on the elaboration of
irhibitory reactlons, whereas the RF of the mid~brain
exerts its infiuence in the elsboration of positlve re-
flexes. '

1t should be noﬁed that the idea of the diffuseness,

"nonspecificity” influences exerted by the RF are belng sub-~
Jected to critlclsm on a progressively greater scale at the!
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(present time. Olszewski wrote that the very term "RPF" willl
become unnecessary in the future by virtue of the develop-
ment of exact knowledge concerning the functions of each
of the nuclel of the retlcular formation (76). A definite
gstep in this directlion was made in the worlk of Brodeal {hdy,
where the author compares the dsta concerping the functlon
of the RF and its snatomle gtructure. - Apparently, in a
number of cases definite correlations can be establiched
between the localization of funetions and the characteris=
~tiecs of the anatomic astructure of the reticular system. =
'Similar data have been presented also by S. P. Narikashvill
(22). Moruzzi has shown that one of the most lmportsnt
functions of the reticular system, malntenance of the waking
atate of the cortex, depends chiefly on centerslocated at
the boundary of the tectum of the pons and mid=-braln {(pre=~
gented et the Colloguium on Electroencephalography of Higher
Nervous Activity, Moscow, 1958). The different localiza~
tions of the afferent systems within the RF have been
mentioned above. :

Therefore, we may draw the conelusion that the RF
reacts like a more or lese diffuse systenm only after the
effect of strong, for example, painful stimulatlon. Under
ordinary conditions it ls possible to determine & distinct
spatial localization within this system, although the degree
of functional overlapping in it is considerably greater
than in the specific system (20). .

P. ¥. Anokhin (4, 5, &) is developling an original
viewpoint of the RF function. He advanced the idea of the
dependence of the form of activation of the cortex on the
biological importance of varioue kinds of sctivity for the
- organism. Thus, activation from a biologlcally negatlve,
for example, defense, activity 1g amssoclated with execita~
tion of aifferent RF structures from those excilted from food
activity. The pharmacologlcal characterization of these
structures is also different. Thus, the injection of adre=-
nalin {see below) increzses the excitability of the struc-
tures associated with the defense actlivity, while thora-
zine, on the other hand, eliminstes the activation reaction
caused by defensive stimulation without exerting any influ-
ence on the food activity or even increasing it. Here,
typlcal changes are observed not only in the electroence-
phalogram but also in the external behavior of the animals.

From the general pathologlical and practical points of
view data concerning the intlmate relationship between the
functions of the RF and the sympathico-adrenal gystem are
interesting. It has been established through the investi- .
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dipect effect on the cells of the RF (81, 82}.

lzations of Bonvallet, Dell, Hiebel and Hugelin (38-40, 49) |
that the intravenous injecetion of very small doses {of the
order of several ¥/kilograms) of adrenalin produces & typi-
cal arousal reaction in the cerebral cortex. This reaction,
however, does not oceur if a cerebral LHransectlon hag bLeen
performed in the animals at the level of the corpora qusade-
rigemina. The typleal effeci of adrenalin ls lacklng also
after the selective lnjury of the RF, which speaks for 1ts

-

Blochemiezl examination of the brain (85) showed the
existence of areas with a high concentration of adrenalin or
noradrenalin in the braln stem. The topography of these

areas ls in good agreement with the locallzatlon of the

retlcular structures which are related to meinteining the
waking state. Apparently, the synspses, at least part of
the nerve cells included in these structures, are of an
adrenergic nature, which explains their high degree of
sensitivity to adrensalin. ‘

Data concerning the sensitivity of the reticular for-
mation to adrenalin, undoubtedly, should be utilized alsoc
in the snalysiz of the mechanism of emotional resctions
deseribed by Cannmon (46). It should be noted that the idea
of the close connection of the retlcular and gympathetlce
systems gerves to develop L. A. Orbsli's conception (24) of
%he adggtivewtrophic role of the sympathetlc nervous system
13,1 .

, In addition to the adrenal system the RF 1is associgted
also with certain other hormones. Thus, hydrocortisone
and corticosterone exert a regulstory influence on the
function of the ascending activating system (18).

Data concerning the sscendling influence of KF have
been a great contribution to sclence. It should be noted
thet the problem of the role of the subcortical structures
in the higher nervous activity was posed in the classlc
worke of I. P. Pavliov (25). The idea of the "blind strength’ .
of the subcortex and its influence of its tone on the level
of conditioned-reflex activity cannct be in better agreement
with the nature of the influences exerted on the cortex by
the activating system. In a number of works performed by
the conditioned-reflex method, 1t has been shown that the
atrength of the unconditloned stimulus, on which the tone
of the subcortex depends, directly lnfluences the strength
snd working capaclty of cortlcal cells (2, 15). Based on
this, the study of the functlons of the RF should be re-
garded as a further development and concretlzation of these

. 9 -
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lviews by I. P. Pavlov; its development ig partlicularly 1
valuable because 1t 1s assocleted with the application of
new investigational methods, such as electrophysiologlesal
methods. It iz interesting that the development of the
gseisnee of the braln, inciuding alse the functions ¢f the
RF stimulated the interest of foreign invesiigators in the
teaching of I. P. Paviov (31). This 1s associated with the
fact that only the study of conditioned reflexes makes it
possible to underatand the bioclogical meaning of cerebral
—~peactions to various externsl snfluencen, The problem of F
the rele of the reticular structures in the conditionsd-
reflex activity is one of the most - dmportant onesg in
modera neurophysiology: however, ithe great majority of in-
vestigators, ineludling those abroad, recognizes that the
corber has the leading role in carrying out the conditioned
peflex as en integral asdaptive act. :

The ides of the cersbral cortex as the highest level
of snalysis and synthesls of gtimulation iz being confirmed
algec in the data of comparative anabony (32). These data
sonstitute evidence to the effect that during the course of
phylogeny a progresslve development occure of the fore-
brain and particularly of the cerebral cortex. The RF, on
the other hand, is developed in the lower vertebrates to a
greater degree than in the higher degree.

Attempts at creating s theory relegating the maln role
in esrrying out the functlion of conscilousness 1o 2 non=-
gpecific eystem (theory of the centrencephalic system) (78)
hes not been widely recognized by the majority of research
workers.

The coumectlon of the RF with the resplralory and
vasomotor centers has been studied comparatively little,
alihough this problem is of great practlcal interest.
strictly speaklug, these centers represent parts of the RF
itself, which have become gpeclalized during the course of
phylogeny lato independent funstlonal sntities. Therefore,

s change in the tome of the RF freguently producesg corres-
pondling changes in thess centers becsause of the irradiation
of exeitation or inmhibition. As an example of such in-
flusrces mention mey be made of a hyperpnea from muscular
setivity, In this case, the tone of ihe reticular nsurons
is increased because of the influx of impulses to them slong
the eollatersls of the pyramidal tracts. Subsequent lrradia-
tion of the excitation to the resplratery center leads t¢ an
ineresse in the depth and frequency of respiration (28).
Phe dlifferences between resplration during sleep and respi~
‘yration during waking are generally known also. In its turn,

10
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Mppradlstion of excitation from the resplratory center to |
the reticular system can alter both of the tone of this
system itself and the tone of higher and lower centers.

Tha relationshipe of the RY with the vasomotor cen-
ter to a certaln degree are similar to those whlch have :
heen described through the reapiratory center. For example,
1+ has been shown that the resction of actlvatlon of the
cortex 1s usually accompanied by an incresse in the blood
‘pressure (39). This effect may be produced both by the L
4pnfiuence of external stimulatlon and by the direct stimula-
tion of the medial centers of the RF of the mid-brain. The

- pevepse relationship can also he observed. Thus, when

there is a reflex depression of the vasomotor center, which

is produced by gtimulation of the pressor receptors of the
earotid sinus, a reduction in the htone of the retlcular sys-
tom ie observed. The sensitivity of the RF to adrenalin
should algo be kept in mind in enalyzing the problem of the

. ¢gomplex interrelationship between the vasomotor and reticu-

lar centers.

There are data in existence also concerning the
inierrelablonship of the RF with the ares of the hypothala=
mus, which plays an ymportant part in combining the vegeta-
tive and humoral regulatory reactlons of the body (10, 55).

The influence of the RF on the reflex activity of the
spinal cord may be Of elther a foeilitating or an inhibitory
nsture. They spread in response to physical (68, 79) and
tonie {53%) reflexes. It is believed (64) that impulses from
the reticular system prepare the spinal motor neurons for
the reception of slower spreading impulses which go along
the pyramidal tracts. 4n influence of such a nature was
detecbed for the first time in the clasgic experiments of
I. M. Sechinov (30) on central inhibltion, although they were
not tied in at that time with stimulation of the RF. The
regulstion of the spinal tone by the cerebral cortex and
cerchellum are also apparently accomplished by neurons of the
reticular formation., At the present tlue, it may be con- -
gidered proved that the descending reticular system is
anatomically an independent structure, and is not part of the
same whole as the ascending system.

The influence of the RF on the’ excitablility of
afferent neurons hag been shown in the experiments of a

- punber of research workers. The reticular formation regu-

1ates the excitabllity of retinal elements and of muscle
spindles (52) of the nerve cells of the cochlear gangllon
{9, 62). The idea has been expressed that these lnfluences

11



lape connected with the inhibitlon of sensory neurons which |
are outside the sphere of sttention. The mechanism of this
regulation has not been adequately atudied as yet.

The study of the functions of the RF of the brain
gtem is of greatb importance not only for physiology but also
for clinical practlce, because the disturbance in the
regulatory influences of this formation with regpeot O
higher and lower centers can lead to a P thologlcal altera-
-itlon of thelr function. . =

The involvement of the ascending activatlng system
"ieads to0 the impalrment of the regular slternstion of sleep
snd waking, which has been observed both 1in experiments on
enimale and in people with pathologlcal processes in the area
of the braln stem (tumors, encephalitis, trauma) (66). A
conaiderable destructlon of this system 18 & threat to life.
French (31) described several cases of traumatic injury of
the RF. All the patients were unconscious for several
.months after the trauma and until the time of death.

The involvement of the setivating system 1s frequently
observed also in the so-called diencephalic syndrome (10).
In thess patlents, along with deep-seated disturbances of
the vegetative functlions changes in the electroencephalogran
have slso been degeribed attesting to the psthologlcal
ineresse or, on the other hand, a reduction in the tone of
the reticular system.

Undoubtedly, however, the pathology of the reticular
system is not exhausted by cases of gross organic involve=
ment of the bralin stem area. Persistent insomnia, in-
creased nervous excitability or, on the other hand, apathy
in many cases are spparently assoclated with the functlional
sbnormalities of the reticular system, whlch are the result
of its oversiraln or toxic influences in the past., From _
thie point of vlew the data of Lisghak, who ghowed the great
part of the reticular formation in the pathogeneslis of ex-
perimentsl neuroses, are interesting (reported at the Ninth
Congress of the All-Union Soclety of Physiologists, Blo-
chemista snd Phermacologists, Minek, 1959), Here, a dls=-
turbance cof the regulatory influences of the suprsrenal hor-
mones are also of deflnlite importance with respect to the
RF, which permlts us to pose the gquestion of pathogenetic
therapy of these disturbances. These data, as well as the
indication of the close connection between RF and the hypo-
thalamic area indlcate the important part of the nonspeciflc
system in the nerve mechanisms of "stress" (10).

i
'
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marther study of the effect of the reticular forme- '
tiorn on the medullary centers and, particulsarly, on the

vasocmeler center are alsc very important, apparently, frow
the viewnoint of wpal

r

5

tholesy. In any case, the effectlveness
of serbsin methods of treabtlng hypertensive states by means
of prensretions attiny on Lne peticular sres should atLradi
‘the attention of pathologlsis to this vrovlen. :

The disiurbance 1n the funciions of the AF exerts

~an influsnce alsc on the development of certaln 585510~ i~
‘yptestingl diseases {Z3). '
. Twe grest importance of disturbances in the furchions
of the reticular systen in the pathogenesls of many dissaces
should be taken into coneideration in developing methods of
tpeatmert. The perspecllves ahich cpened up in this di-
rection zre gulte favorable. Thic s asscciated with the
fset that cells of the reticular system pPORSERs & high
degree 0f susceptibility to various humoral influences,
which s epparently accounted for by the characteristice of

thelr blochemical eand synaptic organizatlon. "herefore, the
pharmacology of the retioular formation even novw includes &
nunber of effective drugs. This problen is of independent
interest. In the present ertlele we can present it only in
& conspective Torn (see the review works devoted 1o thls
problen, 5, 26, 35, 58%. ' ’

en shown that the effect of verious anesthe-
), vorbiturates {(luminal) and gnalgesics
{morphine) pompllahed L0 & considerable degree through
the retlouler 5. Cnolinergic subslances are highly
setive with respect Lo the RF, and by means of them it is
poasible to produce both sr incresse (ephedrine} and a de-
crease (alropine, gscopolamin} in the RF tons. "Mention hkas
already been made of the effect of adrenalin on the reticu=-
lar sygtem. The mechenise of actlon of amphetanine 1s also
explained, b¥ sertain suthors, by 1ts influence on the
adrenalin-zsensitlive components of the RF.

It ne
tic arente {
AN 1

1

&,

o

Finally, the effect pPprom the spplication of a large
groun of ganglion=-bloeking and neuroplepic agents is also,
to a considerable dsgree, assoclated with thelr effect on

- the RF. As 15 well known, the use of these oreparations 1s
effective in the treatment of 3 number of somatlic and mentbal
digeases a8 well as in surglcs nractice in artificisl hi-
bernation and controlled nypotension. The sffect of some
of thnese preparations, particularly thorazine, on the
reticular system has been studled in detsil (1, 18, 19, 54).
It possesses sdrenolytic propertles, and its effect is :
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assoclated with the influence‘bn the adrenerglc componentsww
of the RF. The mechanlam of action of certain other pre-
parations (reserpine) has not yet been adequately studied.

In appraising the contribution mede by the etudy of

the functions of the RF to our ideas of the operatlon Si

the brain, we must recognlze 14 sa useful from meny points of
view. In regarding the perspectives of 1is development, we
see that the majority of the problems posed by the study of
~it are still far from being conclusively solved. Thelr
further development 1ls of groat theoreticel and practical
importance. : : :

=
i
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