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SOME ASPECTS OF PHYSIOLOGICAL
RESEARCH IN SWEDEN & FINLAND

For many years Sweden has been a leader in physiology
as well as in other preclinical medical sciences. This has
reflected generous governmental support over the years for
research and education, fostered at least in part by the
fact that Sweden was neutral during WWII and hence did not
have the drain on financial and personal resources suffered
by other countries. The overall enthusiasm and rigor of
approach which I had observed on two occasions in the past
when I spent a year in Sweden on sabbatical leave, is still
quite obvious.

Finland too, while smaller ard less wealthy, has a long
tradition of excellence in physiology dating back to Tiger-
stedt at the beginning of this century. While each country
stands on its own, there is, as for much of the past, a areat
deal of intellectual and cultural exchange between them.

This report will outline some of the observations I made
durinag a trip in December 1971 when I visited a fraction of
the physiological laboratories in these two countries. These
notes can give only a flavor of the very broad and active
research going on at the present time.

L. SWEDEN
[}
A. Lund

The Institute of Physioloay at the University of
Lund has a lona and illustirious history. Until recently 1t
was headed by Professors Nils Emmelin and Geora Kahlson,
Kahlson has now officially retired althouah he maintains an
ol'fice at the Institute and continues with his interest in
histamine. The Department is now jointly headed by Emmelin
and Proressor Sterfan Mellamder, who came to Lund from
G8tebora aboul two years ago. The two professors alternate
in handling the administrative arffairs or the department,
In addition 1o Emmelin and Mellander, I visited and di scussed
rescarch with Associate Professor BUrje Johansson,

Johansson, who also came to Lund from GBteborg
about a vear ago, has been interested for some time in the
properties of vascular. smooth muscle, particularly in the
mechanisms of neuromuscular transmission therein. Ile had
previously contributed importantly to the question of mvo-
genic transmission in vascular smooth muscle, workina almost
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entirely on the portal vein of the rat. With Olov Jonsson,
he studied the role of osmolarity in relaxation of the blood
vessels and related this to the idea which Mellander has
proposed (sce below) that tissue osmolarity may be an impor-
tant factor in the relaxation of blood vessels in skeletal
muscle during exercise.

Johansson's intercest now is chiefly in electro-
mechanical coupling and the role of calcium ion and depolari-
zation in this phenomena, The concentration of calcium in-
side the cell is directly dependent upon the leval of extra-
cellular calcium ion and can theretfore be manipulated by
chanaina the latter, With a sufficiently decreased extra-
cellular caleium it i) then possible to depolarise the cell
with high cxternal potassium, but with no ensuina contraction.
From consideration ot the extent of depolarization as a
function o external calcium ion and analysis of the kinetics
of this reaction, Johansson has calculated that a hypothetical
receptor combines with two molecales of calcium,  Such
amlysis is much simpler in the case of smooth muscle cells
than with cardiac or skeletal muscle, since very little cal-
cium is stored within the muscle cells,

Johansson 1ix al so beainning to investiaate the
mechanical characteristics of cont raction of smooth muscle.
Proviously all such studics had been done on essentially
isometric contraction.,  Johansson is now workinag on a sysicem
for recordina isotonically, and determining the rorce-velocity
rolations.  Podolsky has reported that in the skeletal musclo
l)

Pn

chanaes in external caleium ion. From thisx he concluded that
the concontration ot calcium arftfects the number of cross

bridoes activated but does not arfect the rate of reaction ofr
the individual contractile olements,  Johansson has round

essentially the same thing in an isolated smooth muscle, 1,0..
})
o

(2.5 mdMlas Tt 1= with fTow catcium (0,4 mM).,

“— »

tne rotation ot Voto the ratio or is independent or

that the relation ot V oto is the s=ame in hiah calcium

Moellander, alona with his oraduate student., Jon
Lundvall, has continued with studics beoun some vears Ao
o the vole of tissue osmolarity in exercisce hvperemia, e
Nhas recently looked at the time factor, that is. tae rate
And extent o hvperosmolarity as o runction or hyperemia,
and cinds that vascular conductance and venous osmolarity
Aare corvelated particulariy o in the first rfive minutes of

Sest Available Copy-



R-9-72

exercise, He finds that 80% of the fluid which accumulates
in the muscle during exercise can be attributed to the
osmotic factor, while increase in capillary hydrostatic
pressure apparently can account for only 20%.

Mellander has also been working on the role of
plasma osmolarity in the regulation of plasma volume during
exercise. He had found earlier in experiments on cats that
with maximal exercise edema formation in muscle may be as
much as 150 ml1/1000 g of tissue. In recent experiments on
human subjects pedaling a bicycle ergometer at a high work
level, in the first six minutes, before sweating occurs,
there is a maximum uptake of water into the exercising muscle
of the order of 45 ml/1000 g of tissue. When extrapolation
is made to the whole body mass of muscle of approximately
25 kg, this would indicate a loss from plasma of 1200 ml of
water. The actual loss during total body exercise in the
six-minute period is only about 600 ml of plasma. During
this same time arterial osmolarity increases by about 25
milliosmol. Accordingly, Mellander reasons that this
increased arterial osmolarity tends to draw rluid from
tissues other than the exercising muscle, thus reducing the
loss. The .remainder may be retrieved as a result of reflex
arteriolar constriction and decrease in capillary pressure.
In hemorrhagic shock an increase in plasma osmolarity of the
order of 40 milliosmol may also occur. This is apparently
brought about to the hyperglycemia resultina from adrenal
activation decrease in insulin tolerance. It appears that
this osmctic factor is considerably more important than
reflex effects during hemmorrhage.

A further topic that Mellander has been investigat-
ing is the response of blood vessels to rate of chancoe of
distending pressure. Experimentally, when mean piofusion
pressure is sustained, there is an increcased myogenic response
if the pulse pressure is increased. Mellander postulates
that this mechani sm may be involved in the genesis of hyper-
tension. If, for example. otherosclerosis of the larae
arteries takes place, this would reduce the uWindkessel
effect, increase the pulse pressure, and bring about an
increased myogenic constriction of the peripheral vessels
and hence increased resistance, In turn, mean pressure
would tend to rise as a result of the increase 1in jperipheral
resistance, and this wou’d act to cause increased myoqenic .
response, thus initiating a vicious circle. Mellander admits
this to be still in the realm of speculation.

N aest pvailable GopY
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Emmelin has recently been working on the myoepi-
thelial elements of salivary glands in various species (see
Appendix, refs. 1,2,3). These have both cholinergic and
adrenergic innervations, which are parasympathetic and
sympathetic, respectively. Contraction of the myoepithelial
elements contributes up to 60 mm Hg pressure in a closed
salivary duct during neural stimulation. This is true even
in those cases where, after prolonged duct ligation, the
secretory clements have been destroved. He is currently
writing a review with Trendellenburg on the so-called
"Degeneration Effect” which is not to be confused with
"paralytic secretion,'" an example of denervation hypersensi-
tivity, but rather is the appearance within about 10-24
hours of denervation of an increased responsiveness of the
organ. The delay is directly related to the length of nerve
left at the section. This suggests that the phenomenon
depends on the movement from the point of section ‘of some
substance down the nerve to the end organ.

I also had a brief visit with Dr. Paul Edman in
the Institute of Pharmacology at Lund. He has an outstanding
setup for his unique experiments on the contractile proper-
ties of single muscle fibers from frog muscle and for similar
experiments on isolated small bundles of cardiac muscle. Not
only can he work with the single fibers to examine force-
: velocity relations and electrical activity with microelectrodes,
1 but he is even able to monitor sarcomere length continuously.
This he does by using the muscle fiber itself, which has an
extremely high regularity in sarcomere orientation, as a
diffraction grating; a laser beam is the light source. He
can determine changes of the order of 25 R which corresponds
to about 0.2% of sarcomere length. I did not have time to
talk with him in detail about his experiments, whi-h are well
known in the literature.

B. G8teborxg

The Department of Physiology of the University of
GYteborg consists of two divisions. One is headed by Anders
Lundberg, whose field is central neurophysiology, the other
by Bj8rn Folkow, whose interests are in the peripheral circu-
lation., Both divisions are outstanding for the quality of
their research and have attracted many foreign research
workers. On this trip I visited only in Folkow's division
where I had the opportunity of working for a year in 1964-65,
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Folkow, himself, while having a very ?road interest
and being involved in many separate projects, his own and
those of his collaborators, has been particularly interested
in recent years in the problem of hypertension and the changes
in peripheral vessels which accompany the genesis of this con-
dition. A good deal of his recent work has been on.the so- '
called spontaneously hypertensive rat (SHR), a strain developed
in Japan which shows a gradually appearing hypertension as
the animals age. Through analysis of pressure-flow relation-
ships and calculation of resistances, Folkow has deduced that
the primary changes in the SHR reside in structural changes
in the blood vessel walls, particularly in the wall to lumen
ratio of the arteries and arterioles. These changes appear
to be secondary to hypertensive episodes, presumably neuro-
genic, which occur in the rat and which then affect the
structural characteristics of the vessels. Once these struc-
tural changes have occurred the hypertension then tends to
be permanent as a result of the increased peripheral resistance.
Folkow postulates that for the rats, as well as pe rhaps for
essential hypertension in humans, the primary feature is a
centrally induced increase in cardiac output (perhaps as a
result of "stress'); the secondary vascular changes tend to
make the whole process a permanent one (see references 4,5),

Peter”Thorén, a graduate student working together
with Dr. Bengt Oberg, has completed an intensive study on
left ventricular receptors whose afferents are non-medulated
vagal fibers. These receptors, which are distributed profusely
throughout the superficial and deep layers of the ventricular
myocardium, are activated by occlusion of the ascending aorta,
by elevation of arterial pressure, or by rapid infusion of
fluid, whenever these procedures produce an innrease of ven-
tricular end-diastolic pressure and volume. Activation of
the receptors causes a reflex bradycardia and probably vaso-
dilatation and fall in arterial pressure. Uberg and Thorén
believe that this reflex mechanism may contribute to the
homeostatic control of arterial pressure and blood volume,
but that its main function seems to be to protect the heart
from overloading. They believe these left ventricular recep-
tors to be the main ones involved in the Bezold-Jarisch
rerflex. Thorén is preparing these results for his disserta-
tion and two papers (Appendix, refs. 6,7,8) have been submit-
ted for publication.

Dr. Ove Lundaren, who presented his dissertation
in Folkow's department only a few years ago, has been continu-
ing alona with sceveral youndger colleagues his extensive work
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on various aspects of intestinal circulation., Among these
are the problem of plasma skimming in the intestinal tract,
and regional distribution of red cells, plasma and blood
volume in the intestinal wall, He has used refined isotope
clearance techniques for some of these experiments including
analysis of gso-called counter-current exchange; currently he
is interested in the counter-current exchange of fatty acids
and alyvcerides. A recent phenomenon that Lundgren and co-
workers have been investigating is the intestinal vasoditla-
tation observed arfter mechanical stimulation of mucosa of

the gut, This dilatation is not affected by atropine,
adrenergic blocking agents, or ganglionic blocking agents.
However, the increased blood flow is blocked by tetrodotoxin,
by a local anesthetic, and by 2-bromo-LS3D, a blocker of
5-hydroxytryptamine (5-HT). This suggests that the response
is mediated via an intramural nervous reflex somehow dependent
on the releasc of 5-lT (see refs., 9, 10),.

In the Department of Surgery I, University of
Géteborg, Drs. D.H, Lewis and K.UL. Appelgren have completed
an extensive study on relationship between capillary flow
and capillary transport in skeletal muscle during hemorrhagic
shock, and the effect on this of infusion of low-molecular-
weight dextran. Appelgren is presenting this material for
his dissertation; much of the resuits have been prepared for
publication. Basically, Appelgren has used a double isotope
technique to compare the flow and transport. This involves
simultancous injection into the tissue of labled xenon and
labled iodide. The clearance of xenon is presumably related
to total capillary flow whereas that of iodide, a substance
which is diffusion limited, is taken as an index of capillary
transport. Shortly after bleeding, a more efficient diffu-
sional transport of iodide was seen where the flow was the
rate limiting factor for transport. With the progression of
shock the tlow changed towards values slightly below control,
but the transport of iocdide was only some 40-505% that of the
control. This disturbance in transport occurring with pro-
gressive hemorrhage is thought to be due to the more inhomo-
gencous distribution of flow through the capillary bed. A
similar dissociation between flow and transport also occurred
in experimental surgical shock (laparotomy and externaliza-
tion of the small intestine) (see Appendix, refs, 11, 12).

C. Stockiiolm

1. The Department of Pharmacology, Karclinska
Institutet
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This Department, headed by Professor BHrje
UvnHis, is one of the largest armd most productive in several
fields of physiology and pharmacology. Some of the arcas
covered and the names of worxkers in these fields are as
follows: storage and release of biogenic amines (Uvnis,
B. Diamant, S.A. Slorach); neuro-psychopharmacology (Xngggrd,
G. Sedvall, B. Sj8quist); circulation and metabolism
(P, Bolme, S, Rosell); gastrointestinal physiology and
pharmacology (S. Andersson); smooth muscle - active lipids
(Anga8rd); clinical pharmacology (Sj¥qvist).

In my brief visit to this Department I had
the opportunity to talk with only a few of the many 1inves-
tigators. One was Sune Rosell whose chief collaborators
at present are Lennart Edwall, and a visitor from the Uni-
versity of Virginia, Dy. John Gainer. Rosell has worked
most recently on blood flow in adipose tissue and the regu-
lation of release from adipose tissue of fatty acids. He
had previously shown that the capillaxiy filtration coeffi=
cient (CFC) of subcutaneous adipose tissue and that of the
omentum are about three and five to six times, respectivaly,
that occurring in skeletal muscle, and that the CFC increases
with sympathetic stimulation. Gainer and Rosell now find
that rubidium extraction decreases with sympathetic stimula-
tion. The question then is: How does it come about that
rubidium extraction, which reflects transport capacity,
decreases, while CFC increases at the same time! One possi-
bility is that the diffusicn for the rubidium may change.
Gainer is to try infusions of solutions with small amounts
of albumin, which he has reason to believe may decrease
permeability outside the capillary endothelium, and will use
this to test this hypothesis of change in capillary permec-
ability under the influence of sympathetic stimulation,

Edwall did an extensive set of experi..ent-.,
on the circulatiosn in various oral tissues and the eoffeccts
of sympathetic nerve stimulation on these. With tracer
techniques he studied the gingiva, the dental pulp, the
alveolar submucosa and the periodontal membrane. In all
these tissues sympathetic stimulation resulted in decrease
in tracer disappearance; this was apparently an alpha -
adrenergic, action, le does not have information on the
physiological circumstances during which the sympathetic
vasoconstrictor outflow to the oral tissues is activated.
lle found further, rfrom recording electrical activity in
intra dental zensnry units, that sympathetic nerve stimula-
tion causes changes in the excitability of the dental

-7
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sensory unit, such that with such stimulation there was
first an increase followed by a decrease in excitability

(Appendix, refs. 13-14),

Professor Uvnds has devoted a major part of
his efforts for the past several years to the problem of the
biochemistry and pharmacology of mast cells and the release
of biogenic amines. He has shown that the release of histamine
from mast cells exposed to the compound 48/80 occurs in two
steps: (1) degranulation with passage of histamine-carrying
granules to the exterior; and (2) an extracellular cation
exchange from the granules between hystamine and sodium,
resulting in a total release of the histamine from the
extruded granules. He is currently looking at the composi-
tion of the protein in the granules and same quantitative
aspects of its binding capacity. Through a agreat deal of
work he has come to a general theoretical scheme for the
release of biologically active substances from intracellular
granules, and believes that this will hold for such mechanisms
as release of transmitter substances from the endings of
nerves.

Dr. Sven Andersson is continuing his active
studies on regulation of gastric secretion, a field that has
also been of interest to Uvnis for many years. One of
Andersson's main topics is the nature of the hormonal factor
which leads to gastric inhibition in the presence of acid in
the duodenum; his evidence, he feels, rules out secretin., In
addition, Andersson iz investigating the role of the intrinsic
neural plexus of the pyloric antrum in the release of gastrin,

2. The Nobel Institute for Neurophysioloay

In a brief visit with Dr. Curt von Euler,
Associate Professor in the Nobel Institute for Neurophyvsioloay,
I learned a bit about his present work. He has been studying
respiratory movement as a model for aeneral control of move-
menis.  In all his experiments he monitors pertinent blood
chemistry as an index of function. During contraction of the
intercostal muscles, there is increased activity in the gamma
efferent nerves with increased firina of spindles. This is
not the case in the diaphragm which has very few spindles,
This fact is correlated with the fact that ithe intercostal
muscles are also postural muscles, but not the diaphraagm,
There 1s one system of gamma efferents from the cerebellum
which are involved in posture; a sccond system of aammas
which is involved in respiration converac cn the same spindles,
There 1s integration of these motor efferent impulses at the
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segmented level. Among other questions in which von Euler
is interested is that of the coupling between the inter-
costals and the diaphragm. He has also done an extensive
analysis of the relationship of tidal volume and frequency
when there is fixed demand from the chemoreceptors; through
this analysis he has characterized the importance of the
Hering-Breuer reflex.

D. Umef

The Medical School of the University of Umef is
less than ten years old. The Department of Physiology has
been headed by Prof. Sven Landgren for the past five or six
years. Landgren, who had been in the Physiology Department
at the University of G8teborg for many years, is well known
for his work on receptors and central sensory mechanisms.
His work now, much of it in collaboration with Dr. 1. Sylfvenius,
is directed towards umderstanding of central pathways and
cortical projections of efferent information arising from
muscle and tendon receptors. For instance, he has shown that
the spindle efferents from the hind limb project to the border
of the motor cortex. These may ascend with the dorsal spino-
cerebellar tract with a relay in the nucleus-Z in the medulla,
thence by way -of the medial lemniscus to the nucleus VPL,
and finally to the cortex. The intereactions or these corti-
cal projections with motor activity is one of the questions
that Landgren is currently interested in. Another 1is
whether Golgi receptors contribute to cortical potentials.
He is attempting histological definition, alona with functional,
of the spindle efferent cells in the cortex by use of the
intravital procion yellow staining technique. These are but
some small details of the very extensive work which Landoaren
and his associates have been carrving out on sensory mechan-
isms, some details of which are presented in the publications
in the Appendix (15, 10, 17). '

A young man, Dr. Rke vallbo, has been <ontinuiag
the remarkable experiments which he started with flagbarth ot
Uppsala University, recording from single afferent tibers in
the median nerve of human subj cts. With this technique he
has been investicating problems of the relationship between
receptor stimulation and preception on the one hand, and the
time reclationship of activation of muscle receptors during
voluntary contraction. Through simultaneous recordinag or
activity (rom muscle spindles of the clectromyoaram, he has
investigated the question whether durinag voluntary contrac-
tion there is simultaneous excitation oi the alpha and gamma
motor neurons, or whether the fusimotor activily prececds

-9-
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the skeletomotor outflow (the so-called follow-up length
servo hypothesis). He found, in fact, that muscle spindle
acceleration regularly occurs after the onset of electro-
myographic activity. This, along with other details of the
work, suggests that there is simultaneous excitation of the
alpha anc gamma neurons, and that during voluntary contrac-
tion the follow-up length hypothesis does rot hold (see
Appendix, refs 18, 19).

In addition to the predominantly neurophysiolgical
wark of the Department, endocrinological investigations are
carried out by Dr. Carstensen. His work is concerned first
of all with spermatogenesis, in which he is investigatina
the role of FSH as a controlling factor for the production
of testosterone by the Leydig cells of the testes. His
second interest is in the plasma levels of testosterone
after surgery; he finds an early decreasc which returns to
normal in one to two weeks, LI in the plasma is apparently
not related to this, but the question remains whether there
is a change in binding of testosterone by plasma proteins.

This Department, very well equipped but small in
staff, has shown remarkable growth and strenath under Land-
aren's direction. The spirit in the Department, and I aather
in the school-at larae, is excellent, and despite the relative
isolation of Umef in the north of Sweden, this is rapidly
becoming an important and productive center for scientific
rescearch.

1r. FINLAND
Ao Helsinki
l.  The Institute of Occupational Health

The Institute is currently headed by Professor
Martti J. Karvoanen., who until recently had been director of
the research section of the Institute. The Institute's
activities cover a very broad spectrum: teachina and cducation;
publicati ons of scveral types ol reports; statistical,
epidemioloaical and experimental approaches 1o various types
of problems in industrial and social health matters. Among
some ol the topics in occupational health are offects of
vibration on bones and nervous system, psvcholoaical and
patholocical erfects of carbon disultide and other industrial
poisons, lead intoxication, and coronarv heart dicease amonaq
dirrerent types ol workers., A larae study has been going on
rfor scveral vears on the cpidemioloay and prevention of
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coronary heart disease, and in this Karvonen has himself
been especially active.

Physiological investigations have been carried
out chiefly under the direction of Dr. P. Piironen. 1In a
study of heat exchange between blood and tissue, the primary
problem has been to detemine whether regulation of heat
production can be accurately accounted for in the steady
state as well as in dynamic situations on the basis of hypo-
thalamic and skin temperatures, or whether other factors.
may have an important influence in this regulation. Their
analysis indicates that the gradient of skin temperature is
also important in themmal regulation.

Unfortunately, my time at the Institute was
too limited to gain an insight into further activities which
are going on there;

2. The Department of Physiology, University of
Helsinki

This is an old and very distinguished depart-
ment, Its director at the turn of the century was Professor
Tigerstedt, one of the leaders of physiology in his time.

More recently the Department was headed by Professor Reenpaa
who, although now retired, is still quite active and continues
with his interest in some aspects of the philosophy o science.
The present head is Professor M. Berasirdm.

The Department is housed still in its old
quarters which apparently were at one time a private home.
It still contains in many of its rooms very charmim old
tiled fireplaces, and throuaghout the buildina are cases con-
tainina old physiological instruments. Even though the
buildina is old and the quarters are currently arranged in
A rather haphazard manner, the equipment 1s acnerally very
new and of high quality. lere, as in most laboratories in
scandinavia as well as throuch much of Europe, the Department
has i1ts own machine shop which produces much of the high
quality instrumentation.

The Department is primarily neurophysioloai-
cally oriented., Berastr8m is interested in developmental
and theorctical aspects of necurophysioloay. For instance,
throuah such studies as those on the transformation of neural-
functionina in the scoventeen-day chick (development of touch.
and vibration sense) and observations on rerflex development,
he has developed theoretical models such as are described in
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a paper entitled, "An Entropy Model of the Developing Brain"
(20)., In addition to his work on developmental aspects of
the vertebrate nervous system (z1), Bergstr8m has also
investigated the organization of the central nervous systoem
in coelenterates (22).

Dr. J. HyvlHrinen, who recently worked with
Vernon Mountcastle at Johns Hopkins University, has boeen
working on operant conditioning in the monkey and the effoects
of "attention'" on unit activity in the cerebral coriex and
the thalamus. He finds some changes in the thalamus with
attention, while in the somesthetic arca of the cortex,
activity in approximately 207 of units is correlated with
attention. In the association arca there is a convergence
of sensory inputs. The work is summarized in the cited
paper in the Appendix (23),

Dr. P, Putkonen, in association with Dr. H.
Sarajas, has studied olfactory and hippocampal activity in
association with temperature regulations in rabbits (24).
More recently he has been investigating some aspects of
sleep mechanisms (25), Sarajas has recently been appointed
Professor of Physiology in the Veterinary College of the
University of Helsinki, and will no longer be at the Faculiy
of Medicine,

Dr. M, Hakumdki has recently published his
dissertation on the function of the left atrial receptors
(20). He has studied the left atrial receptors by recording
alfferent activity in the vagus, as well as by recording
sympathetic and vagal efferent activity. This work has an
important bearing on the Bainbridge reflex which Hakumiki
has shown to involve both increased sympathetic and decreased
vagal activity to the heart. He is continuing further inves-
tigations of the lert atrial reflexes.

Dr. Stenbera, working mainly in the area of
Berastrdm's interesis., is studying information transfer in
primitive neural networks. The question of ontogenetic
developmen® arises here simce the mammal has a similar net-
work in the sympathetic nervous system. Stenberg is also
looking into EEG development in the auinea pig fetus.

13, Turku
The Department of Physiology at this School is
headed by Prof. Kaarlo Hartiala, who is currently the Rector

of the University. As a result, llartiala himself has not
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been directly active in his laboratory to a great extent

for the last couple of years., Nevertheless, he is able to
maintain active direction of the work going on there.
Hartiala came as first professor of physiology when the
Medical School was new, about ten years ago, and showed a
remarkable ability to develop both his own research and that
of colleagues within the Department.

Hartiala's main interest has been in metabolic
functions of the intestinal epithelium, He has shown in
quite extensive physiological and biochemical studies that
the intestine is in a sense a second '"liver" in that it
performs a great number of detoxifying functions. Largely
through his work over the last several years the importance
of the intestine in this sort of function has been generally
recognized,

Some first-class neurophysiological work iz being
carried out by Dr. I. Lehtinen, who has recently been con-
cerned, among other things, with the recruiting response of
the thalamus,

As in many laboratories in Scandinavia, here too
a strong emphasis is placed on research in physical fitness
and exercise, Both experimental and statistical studies arc
carried out, many of them in collaboration with investigators
in other departments of the University. Hartiala himself
has an important position on the Finnish Olympic Committee
in charge of medical and physiological activities.

The Department also contains a special cardio-
vascular research unit for human investigation., In addition
to service activities for the hospital, one of the main
interests of the group involved in this unit has been cardio-
vascular aspects of neonatal physioloay. Until recently the
unit was headed by Dr. L. Hirvonen, and much of the work was
done in collaboration with Dr. T. Peltonen of the Department
of Pediatrics. Hirvonen left Turku in 1971 to become Profes-
sor of Physiology at the new medical school of the University
of Oulu, in the north of Finland.
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