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Abstract. Motivational behavior is explained in the light of reflex theory by 
reference to: (i) Pavlov's concept of nerve center as a n  assembly of structures 
m e s s i n g  the same function, (ii) Sherrington's and Magnus' ideas about the 
hierarchical structure of the nervous system, (iii) author's notion about the multi- 
stage arc of the unconditioned reflex, i.e., an  arc with many branches i n  its 
central path, each passing through the main integrative levels of the central 
nervous system, (iv) experimental facts of this laboratory and particularly concern- 
ing bidirectional conditioned connections. I t  is assumed that motivational behavior 
elicited by endogenous and exogenous factors through hereditary mechanisms may 
be regarded as a manifestation of complex inborn ~eflexes,  i n  which the main 
branch is located in  the limbic system. The cortical branch makes it possible to 
elaborate particular conditioned reflexes. Physiological mechanisms of so-called 
purposive movements in motivational behavior is regarded as the activity of back- 
ward conditioned connections, leading f ~ o m  the unconditioned reflex centers to 
the centens controlling motor effedors. 

Advances of modern neurophysiology and experimental psychology, 
particularly the fruitful results of experiments concerned with the func- 
tional study of various brain centers, using both traditional and modern 
methods and procedures, have led to contradictory views concerning the 
Pavlovian doctrine of higher nervous activity. On the one hand, a large 
body of well founded and reliable data obtained in these studies has lent 
strong support to the neurophysiological bases of Pavlov's doctrine with 
respect to its three main components: conditioned reflex activity of the 
cerebral cortex, complex unconditioned reflex activity of the subcortex, 
and the diverse interactions between them. On the other hand, these data 
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have provided a basis for enhancing various trends and tendencies op- 
posed to this doctrine as a whole, or to some of its theses. This concerns, 
in particular, the Pavlovian understanding of the physiological mecha- 
nisms of complex innate forms of neural activity, known as instincts, 
drives, etc. The rich and varied body of pertinent experimental evidence 
provided by the studies of behavioral responses of animals under natural 
or nearly natural conditions, or in chronic experiments using micro- 
electrophysiological procedures, has been employed by ecologists, experi- 
mental psychologists and neurophysiologists for the development of 
a multitude of theories and hypotheses, under the general name of moti- 
vational theories. It would not be an exaggeration to say that in the 
system of brain sciences, motivation is today one of the most pressing 
problems, holding a central place in contemporary studies by experimental 
psychologists and neurophysiologists. This is confirmed by many con- 
ferences and symposia, numerous monographs and collections of papers 
devoted to this subject, not to speak of a host of publications in special 
and general periodicals. 

While it is not my intention to give a critical survey (even in a brief 
form) of the current status of studies on this problem, it is necessary to 
note certain points of particular pertinence to the subject under discus- 
sion. In particular, many authors hold the view that the key principle of 
purposive actions and of motivational behavior of animals consist in di- 
verse kinds of drives which are supposedly not determined by external 
factors and which express certain essential requirements of the organism 
and species. These drives are determined by changes in the functional 
state and activity of the limbic structures of the brain, primarily by the 
hypothalamic region, under the influence of a variety of endogenous, 
neurohumoral factors. It is believed that the so-salled purposive move- 
ments elicited by thmese drives are not reflexes and that the environmental 
factors play only an  ancillary role. 

There are also trends, however, developed in the last few years, which 
assign to environmental factors and learning processes a much more im- 
portant role in motivational responses, whereas the endogenous neuro- 
humoral factors are supposed to create only a special readiness of the 
organism ("central motivational state", according to Morgan, 31) to res- 
pond to the action of adequate environmental stimuli. This point is based 
on the results of experiments of several investigators (13, 28, 32, 33, 38, 
47) who suggest that endogenous factors or artificial stimulation of the 
hypothalamus or other neural structures elicit adequate motivational be- 
havior in the form of variable integrative actions of an adaptive charac- 
ter. These are manifested only in the presence of an adequate object or 
subject in the environment (food, water, enemy, etc.). Noteworthy in this 



CONDITIONAL REFLEX THEORY 1 7  

respect are the results of recent experiments by Valenstein (47) and his 
colleagues which have demonstrated that electrical stimulation of the 
same hypothalamic structures in rats may elicit alternatively either drink- 
ing, or eating, or wood gnawing, depending on the presence of an adequate 
external object. Such shifting from sexual to alimentary behavior and 
vice versa has been observed by Caggiula (11) and Gallistel (19). These 
views are supported by results of two kinds of experiments. Several 
studies have shown that in the case of motivational, behavioral responses 
elicited by artificial stimulation of certain limbic structures, the animals 
usually make use of previously conditioned or  learned forms of move- 
ment, adequate to the particular situation. It  has also been found that 
a state of drive and motivational behavior may be generated in a condi- 
tioned reflex manner, under the effect of factors of the experimental 
situation or of certain external stimuli (7-9, 12, 14, 18, 21-23, 29, 30, 46). 
Hence the terms "secondary" or "acquired drives", "conditioned incentive 
motivation" etc. have been proposed. 

Both with regard to the experimental and, particularly, theoretical 
considerations, there are still many uncertainties and contradictions in 
this problem of considerable interest for the biology, psychology and 
neurophysiology of today. Views and opinions of various students disagree 
over a wide range, not only with regard to the more or less fundamental 
factors of motivational behavior, but also with regard to the definitions 
of the concepts of motivation and drive themselves and their relation to 
the concepts of instinct and emotion. Many neurophysiologists are used 
to indulge in speculations or mere psychological descriptions of their 
views on a given subject, which are often presented as a physiological 
interpretation. Although, in recent years, there has been a noticeable in- 
crease of research in which mu& attention is given to the neurophysio- 
logical mechanisms of motivational behavior and the great importance of 
its organization is attached to learning and environmental factors, it is note- 
worthy that some adherents to this research trend (e.g., 49) lay stress on 
the formation of so-called operant behavior, which is traditionally re- 
garded by them as non-reflex in nature. Beritov (6) ascribes the leading 
role in behavioral acts to so-called image-guided behavior, which he con- 
sidered as non-conditioned reflex in nature. Anokhin (1) interprets moti- 
vational behavior in the light of hypotheses about a functional system in 
which one can hardly find even a place for the conditioned reflex. Ko- 
norski (25) divides reflexes into two separate and independent groups - 
drive and consurnatory - with corresponding, unique neural substrates. 
However, there is every reason to believe that it is the present-day 
dynamic and monistic reflex theory with its distinct and strict scientific 
principles that is capable of elucidating this very important and fairly 
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complicated problem of modern neurophysiology and experimental psy- 
chology, and of opening up most favorable perspectives for its further 
development. In this context Pavlov's (35) concept about neural centers 
is noteworthy. He considered a neural center to be a system or assembly 
of central structures in different parts of the central nervous system, 
closely interconnected both anatomically and functionally, constituting 
a single set and providing for the performance and regulation of certain 
functions of the organism. 

When many years ago (2, 3), on the basis of experimental facts obtai- 
ned in this laboratory, I proposed a new notion of the structure of the 
unconditioned reflex (Fig. I), I was guided by the above concept of Pavlov 

Fig. 1. Scheme illustrating the uncoditio- 
nal reflex arc I-V, branches of the central 
part of the reflex arc a t  different levels 

A of central nervous system; A, afferent 
neurons ; E, efferent neurons. 

and by analogous ideas of Sherrington (41) and Magnus (27) concerning 
the characteristics of the different levels of integrative activity of the 
central nervous system. Without going into details I shall limit this text 
to a few remarks. According to these ideas, the central part of the uncon- 
ditioned reflex passes not through a single level of the central nervous 
system, but through many branches, each passing through its main parts: 
spinal cord, medulla, hypothalamus, thalamus, cortex (Fig. 11-V). Judging 
by the available data, each of these branches has specific functional pro- 
perties; by its participation in the accomplishment of an unconditioned 
reflex it imparts a definite functional character and a definite level of 
perfection to this reflex. It must be assumed that the special significance 
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of each of these branches is different for all sorts of unconditioned re- 
flexes, varying according to their kind, type, complexity, and other cha- 
racteristics. Every reflex - alimentary, defensive, orienting, sexual, cir- 
culatory, respiratory, etc. - has its specific representation at various 
levels of the central nervous system, but the main branch for each of 
them may be located in a particular part of this system. For instance, 
the main branches of the circulatory and respiratory reflex arcs are 
located in the bulbar level (11) while the main branches of the alimen- 
tary, defensive, sexual and other reflex arcs are located at the hypothala- 
mic level (111). The cortical branches make it possible to elaborate particu- 
lar conditioned reflexes on the basis of corresponding unconditioned re- 
flexes. There must be great variability in the degree of activity of each 
individual branch of the arc and its specific par'ticipation in the accom- 
plishment of the reflex, depending on current local and non-local changes 
in the functional state of the central nervous system under the influence 
of different endogenous and exogenous factors. From the above point of 
view, innate motivation could be considered as a manifestation of vitally 
important complex inborn reflexes, in which the main branch od the arc 
is located in the hypothalamic region. 

Thus, in the light of the reflex theory and in particular of the above 
mentioned ideas of Pavlov, Sherrington, Magnus and others, concerning 
the complex functional architecture of inborn reflexes and different levels 
of integrative activity of the central nervous system, it is possible to in- 
terpret satisfactorily the main facts of motivational behavior, without re- 
course to illusory forms of neural activity of non-reflexive nature. 

To an even higher degree this concerns conditioned reflex theory. 
Being a major achievement of natural sciences in this century, this theory 
continues to develop along the main course delineated by its founder, 
despite various opponents who continue in explicit and implicit attacks. 
The joint efforts of many of Pavlov's pupils, who have remained loyal 
to this basic idea, have considerably improved the conditioned reflex 
theory in a number of respects, its basic propositions having been sub- 
stantiated and others modified or even discarded. 

In this context and with the intention of elucidating some aspects of 
motivational behavior in the light of the conditioned reflex theory, I would 
like to discuss here the possibility of altering somewhat the concept 
of the functional architecture of conditioned connections. It is known, 
that the views of Pavlov himself on this point underwent considerable 
changes as the conditioned reflex theory developed. Subsequently, some 
of his pupils and followers (1, 4, 25, 26, 34, 45, 48, 49, 51) and others 
have also advanced some new ideas. It is not my intention to review 
these ideas and underlying facts, but I shall instead discuss only the 
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question of the bidirectionality of conditioned connections and its role; 
considering mainly evidence from our laboratory. 

A most characteristic feature of contl?mpo~ary conditioned reflex 
theory is the concept of a bidirectional conditioned connection with 
reciprocal conductivity. Although the idea of the bidirectionality of asso- 
ciative connections is rather old in psychology, its strict experimental 
verification has been accomplished only in this century. Beritov (5) was 
the first to introduce it into the physiology of conditioned reflexes on 
the basis of facts obtained mainly in the Pavlovian laboratories. After 
that, Pavlov himself also assumed the existence of bidirectional condi- 
tioned connections, by which he explained the formation of motor ali- 
mentary conditioned reflexes. It should, however, be noted that there is 
a fundamental difference in the initial interpretation of this problem be- 
tween Beritov (5) and Pavlov (35). According to Beritov, connections run- 
ning from the center of a conditional stimulus to the center of the uncon- 
ditional stimulus are involved in the performance of a conditioned reflex, 
while backward connections produce a diametrically opposite result, na- 
mely extinction, differentiation and delay of conditioned reflexes, which 
were regarded by Pavlov as manifestations of internal inhibition. On the 
one hand, according to Pavlov's view, the direct and backward condi- 
tioned connections carry out similar functions in principle. For instance, 
with regard to the above mentioned motor conditioned reflexes, he main- 
tained that a movement of the paw via activation of a direct conditioned 
connection elicited an alimentary reflex, while the alimentary reflex via 
activation of the backward conditioned connection brought about the 
movement of the paw. Furthermore, he held that such bidirectional con- 
ditioned connections were established between kinesthetic cortical cells 
and those of the cortical terminations of all other analysers to become 
the physiological basis of voluntary movements. 

More recent experimental and theoretical studies on the physiology 
of bidirectional conditioned connections carried out, on the one hand, by 
Beritov (5) in collaboration with Bregadze (lo), Dzkavrishvili (16) and 
others and, on the other hand, by Kupalov (26), Federov (17), Skipin (45), 
Voronin (49), Wyrwicka (50), Dostalek (15) and many others, are suf- 
ficiently well known that they need not be recapitulated. It seems ap- 
propriate however, to mention certain points emerging from these studies 
which are of special interest to the subject under discussion. First, the 
basic facts on the bidirectional conditioned connection obtained mainly 
in our laboratory by use of the mechanographic recording of reflexes 
during their occurrence, have been confirmed by a number of experi- 
menters who used modern electrophysiological methods, including micro- 
electrophysiological ones. For instance Rabinovich (37), Shulgovsky and 
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Kotlyar (43), Shulgina (42) and others, have carried out experiments in 
which changes in neuronal activity of the cortical points of the signal 
and reinforcing stimuli were recorded. After the elaboration of an appro- 
priate conditioned reflex the presentation of each of these stimuli evoked 
a change in neuronal activity not only in the corresponding cortical point, 
but also in that of the paired stimulus. Albhough the majority of these 
authors do not say explicitly how these facts are related to the question 
of bidirectional conditioned connections, such a relationship appears to 
be quite obvious. In this relation our co-worker Borukaev (unpublished 
data) has obtained the following interesting results. Rhythmic clicks were 
presented to dogs throughout the test period at two different frequencies 
in each half of the test. In that part of the test in which clicks followed 
one another at one second intervals, the dogs were not subjected to any 
other stimulation. In the other half of the test, however, in which the 
interclick intervals were half a second, the dogs were trained in defensive 
motor conditioned reflexes to a bell and to light by periodic combinations 
of the latter signals with electrical stimulation of the right forepaw. The 
EEG of the auditory cortical area, as well as the mechanogram and EMG 
were recorded (Fig. 2). When, for one reason or another, a motor de- 

Fig. 2. Appearance of additional potentials similar to evoked potentials to clicks 
(marked by lines on line I), in "spontaneouls" manifestation of the defensive reflex 
in an appropriate situation. 1, electrocorticogram of the auditory cortical area with 
evoked potentials to clicks; 2, electmrdtiogram; 3, electromyogram of e x t e m ~ s  
of the right ("conditioned") forepaw; 4, mechanogram of the right forepaw; 5, me- 
chanogram of the left farepaw; 6, mark of ele&rocuheous stimulation; 7, c l ick 

d l  Hz). 
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fensive reflex was present (line 3), then between the potentials evoked 
by clicks in the auditory cortex additional potentials (line I ) ,  appeared 
similar to those evoked in the sensorimotor area. It seemed to us that 
the only structural basis for such a phenomenon could be a backward 
conditioned connection between the sensorimotor and auditory cortical 
areas. The experiments by our co-workers Merzhanova and Samoilova 
(unpublished data), in which a food-procuring reflex of the paw was 
elaborated in response to electric stimulation of the medial thalamic 
nuclei, have produced the following result: thalamic stimulation elicited 
in the cortical representation of the paw potentials characteristic for the 
conditioned reflex, while tests with food presentation without pre-sti- 
mulation of the thalamus also altered the electrical activity of the cortical 
point of the paw in the form of appearance of high-amplitude and high- 
frequency discharges in the EEG followed by an occurrence of the food- 
procuring reflex (Fig. 3). Analogous or similar results were obtained 
earlier by Jasper and Shagass (24), Dostalek (15) and others. 

F , I100j" 
1 Sec 

Fig. 3. Electmphysiologhcal manifestation of bidirectional conditioned connectiolu. 
A, pattern of recruiting potentials in a stabilized CR in the sensory point of the 
cortical representation of the forepaw. B, appearance of high-amplitude and high- 
frequency EEG activity in cortical points 2 and 7 of the same paw. Upper, trace, 
EEG from the motor point; lower trace, EM3 from the sensory point. Arrow above, 

food delivery; armw below, forepaw movement. Calibration: 100 pv, 1 sec. 

Secondly, the evidence obtained in our laboratory and also that re- 
ported by others warrants the conclusion that activation of a backward 
conditioned connection may result not only in a conditioned reflex re- 
production of the reflex to the preceding stimulus, but may also be limit- 
ed to an increase of excitability of the central structures corresponding 
to this latter stimulus. There are some reasons to postulate that a direct 
conditioned connection also has both properties, namely reproduction of 
the response to a reinforcing stimulus and to the conditional stimulus, 
as well as the increase of excitability of central representation of the lat- 
ter stimulus. 
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Fig. 4. Specificity of the backward connections in fmd and water CRs. Flexion of 
right forepaw in food motivation (A) and flexion of the left paw in water m t i -  
vation (B). 1, mecharmgram of the left limb; 2, that of the right limb; 3, swallowing 
movements during drinking (in B); 4, salivation; 5,  food (in A) or water presentation 

(in B); 6, time in seconds. 

Thirdly, as evidenced by results obtained by Pankratov (34) and his 
colleagues and by fads  of our laboratory, well-formed backward condi- 
tioned connections exhibit considerable specificity. Thus, for example, if 
flexion of one forepaw provided the dog with food and flexion of the other 
provided it with water, then, after the respective instrumental conditioned 

Fig. 5. Specificity of backward connections in two different alimentary CRs A, eating 
from left food-bowl causes flexion of left forepaw; B, eating from right food-bowl 
causes flexion of right paw. 1, time in see; 2, head position in horizontal plane re- 
lative to middle position between the feeders; 3, mechanogram of movements of 
right forepaw; 4, of left forepaw; 5,  EMG wrist extensor of the right forepaw: 
6, of left forepaw; 7, masticatory movements; 8 ,  salivation and food presentation 

(single dot for left feeder and two for right). 
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reflexes having been elaborated, each kind of motivational excitation en- 
tailed flexion of the adequate paw (Popva, this Symposium, 36) (Fig. 4). 
If flexion of a paw provided the dog with food from the left fwd-bowl, 
while flexion of the other paw also provided it with food from the right 
food-bowl, then after the elaboration of appropriate instrumental reflexes, 
food presented from each of the food-bowls entailed flexion of the ade- 
quate paw (Kolotygina, unpublished data) (Fig. 5). A similar specificity 
of backward conditioned connections has been shown by Struchkov and 

Fig. 6. Spedficity of baokward connections in selection experiments. I: A, during 
eating from the right feeder a tone of 1000 Hz is presented; B, running to the right 
feeder during the tone of 1000 Hz. I I :  A, dming eating from the left feeder a tane 
of 300 Hz is presented. B, tone of 300 Hz elicits running of the dog to the left 
feeder. 1, presence of the dog at right feeder; at left feeder; 3, at starting platform; 

4, tone; 5, food-presentation; 6, time in see. 

Davydova (unpublished data) in experiments in which dogs were allowed 
to move freely in the room during the tests. During food intake from the 
right food-box, a tone of 1,000 Hz was presented, while during eating 
from the left food-box, situated 5 m from the right one, a tone of 300 Hz 
was presented. After repeated combinations each of these acoustic stimuli, 
when presented separately, made the dog run to the appropriate food- 
box (Fig. 6 and 7). 
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Finally, although bidirectional conditioned connections are formed in 
all sorts of CRs, they are particularly well manifested in instrumental 
conditioned reflexes. It is noteworthy that Pavlov advanced his idea on 

Fig. 7. Similar experiments on another dog. A, tone 300 Hz elicits running to right 
food-box. B, a tone of 1000 Hz eli'cits running to left food-bx. Denotation as ijn 

Fig. 7. 

bidirectional conditioned connections on the basis of analysis of experi- 
mental evidence relating precisely to  that variety of CRs. Carefull and 
comprehensive analysis of the primary and secondary, alimentary and 
defensive instrumental CRs in dogs, performed with colleagues co-workers 
in this Laboratory has led to the conclusion that the cortical point of the 
secondary signal is connected with each reflex in a dual manner - 
directly to each of them and indirectly, i.e. via each to the other. More- 
over, the pathway from the representation of the CS via that of the bio- 
logically important UR to that d the instrumental movement is formed 
earlier, is more stable, and plays a more important role than the direct 
pathway from the representation of the CS to that of the instrumental 
movement. On the basis of such evidence, schemes have been presented 
for these two kinds of reflexes. Since these schemes will be used here to 
validate some theoretical propositions, they are reproduced in Fig. 8, in 

C a-----;----Oo \ \ - - - - - - - - -  

\ \ 
\ \ b 
\\\? a I//' 
f \ \  

\ \ ,I// b 

Fig. 8. Schematic representation of the 
arc of instrumental CR. DS, distant 
signal; AC, alimentary center; MC, mo- 
tor center; G, salivary gland; broken 
lines from a to f, direct and backward 

conditioned connections. 



2 6 E. A. ASRATYAN 

a somewhat generalized form. In the case of increased excitability of the 
alimentary center (AC) a selected local movement of a given leg (L) may 
be evoked in several ways - by activation of primary direct connection 
(a) between alimentary and motor cortical points, by activation of the 
indirect pathway (a + c) from distant or secondary conditional stimuli 
(DS) to the motor cortical point (MC), by activation of direct connection 
between the same points ( e ) .  

It appears that the above concept on bidirectional conditioned connec- 
tions, which I regard as a further development and substantiation of 
Pavlov's ideas, represents one of the most characteristic features of the 
current stage of development of his theory. Although it is not yet possible 
to say exactly how and to what an extent this concept may expand that 
theory, it seems obvious that it will play a dominant role in the study 
of motivational behavior. In order to illustrate this point I shall discuss 
one of the complex and still unresolved problems concerning motivation. 

The problem is as follows. It  is generally considered that selection 
and performance of an adequate response called purposive action, in the 
form of a definite set of specialized motor acts, is one of the most import- 
ant characteristics of motivational behavior. But what is the mechanism 
of these purposive movements, how do the motivational agents select 
and elicit appropriate movements? This question has not yet been ans- 
wered in any meaningful way. 

In my opinion the most satisfactory and well substantiated answer to 
this question can be given on the basis of the bidirectional conditioned 
connections. The instrumental CR is regarded by many, and not without 
reason, as a model of motivational behavior. However, because these 
authors do not yet have a distinct notion of the physiological mechanisms 
of the instrumental movement itself, this model cannot elucidate the 
physiological mechanisms of complex purposive movements in motiva- 
tional behavior. Since, according to the Pavlovian idea which underlies 
our studies, an instrumental response is regarded as the result of activa- 
tion of the backward conditioned connection from the cortical point of 
an US to the cortical representation of the respective motor organ, there 
is a real possibility for a more complete and effective utilization of this 
model in attempting to answer the question of selection and performance 
of acquired or purposive movements in motivational behavior. 

If, following Sechenov's and Pavlov's concepts, one will regard com- 
plex behavioral motor responses as integrated sequences of simpler motor 
acts, then it would be reasonable to assume that the set of purposive 
movements in motivational behavior is determined mainly by the activa- 
tion of the system of backward connections from the cortical representa- 
tion of the complex UR (in other words drive or motivational center) to 
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the cortical representation of the motor organs taking part in an integra- 
ted chain of CRs of the second, third, and higher orders. Extraneous 
stimuli of different modalities coinciding with the above movements and 
becoming conditioned signals may orient the animal to the probable loca- 
tion of the object looked for, via the direct conditioned connections to 
the cortical points of these movements. Such an explanation is equally 
applicable to those cases where a central motivational state is created by 
neurohumoral factors, as well as to those where this state arises, or is 
enhanced under the action of environmental factors, including conditional 
stimuli. If, in the presence of increased excitability of the neural sub- 
strate of some complex UR (Fig. 9AC), a definite sequence of movements 

Fig. 9. Schematic representation of the formation and perforname of alimentary 
motivational behavioral acts. For explanation see text. 

(MI, M,, M,) is performed, accompanied by the action of certain stimuli 
(S,, S,, S,), and if this series is followed by finding an adequate, bio- 
logically significant object or event, then the combination of these stimuli 
and movements becomes a complex CS. When a CR established to such 
a multi-component stimulus with multi-chain conditioned connections be- 
comes sufficiently stable and specialized owing to repetition of the si- 
tuation and increased excitability of neural structures of the UR then it 
acquires the ability to reproduce the appropriate chain of movements, via 
the backward conditioned connections. Here accompanying conditional sti- 
muli may also play an even more important role than in the case of 
unitary instrumental CRs by way of activation of direct connections to 
the appropriate motor points. This is especially important because central 
motivational structures through conditioned connections activate the corti- 
cal representation of motor organs and simultaneously enhance the exci- 
tability of central structures of these conditional stimuli via the mediation 
of backward conditioned connection to them. 

Although this concept is so far purely hypothetical it deserves close 



2 8 E. A. ASRATYAN 

attention, because it allows elucidation of the important problem of phy- 
siological mechanisms of so-called purposive motivational behavior. More- 
over, it seems that on the basis of this concept it is possible to explain 
at least the most important data related to motivational behavior. With- 
out going into details it should be stressed that this explanation refers 
not only to complex motor CRs such as situational or sequential responses 
studied in detail by Kupalov (26), Konorski (25), Voroain (49), Gotsiridze 
(20), Shustin (44) and others, but also to the so-called image-guided be- 
havior and to various kinds of motivational behavioral reactions, which 
are allegedly non-reflex in nature. As noted several years ago, this con- 
cept enables one to explain satisfactorily the complex forms of behavioral 
reactions in primates, which are based, according to Pavlov, on a special 
type of association. These differ from ordinary CRs by the fact that 
a connection is established not accidentally between concurrent events, 
but between those phenomena which are connected by cause-and-effect 
relationships in natural life, and fixed by the organism during its acti- 
vity and interaction with environmental factors. I have proposed the 
term "causal CR" for this type of association. Pavlov, in analysing the 
physiological mechanism of these associations, limited himself mainly to 
their reflex nature. While sharing his point of view in general, it seems 
necessary to point out a particularly important role of the bidirectional 
conditioned connection in this type of association. It is gratifying to note 
that the recently published monograph by Schastny (39) discussed in 
a similar way the inte~esting facts obtained in his comparative studies 
on primates. 

Pavlov assigned a dual role to complex URs called also instincts, dri- 
ves, etc. On the one hand they play a virtually independent role, but on 
the other hand they form a basis for the elaboration of a great variety 
of CRs. He repeatedly stressed the importance of their extensive study 
and classification. Considerable advances made in this line have confirm- 
ed the validity of this view and of his fundamental proposition on the 
reflex nature of the more complex behavioral reactions mostly known in 
modern science as motivational. It may be no matter of principle for 
neurophysiology that this subject has been invaded by non-physiological 
terms and concepts, such as motivation, emotion, etc. The important thing 
is that by manipulating these terms and studying their physiological me- 
chanisms, the neurophysiologist must stand on firm ground of his science 
and adhere to its strict principles. It is on this road that my colleagues 
and I firmly stand both in experimental and theoretical studies of the 
highly important problem of motivation, namely the role of bidirectional 
conditioned connections in the performance of so-called purposive motor 
responses in motivational behavior. 
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