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FURTHER MYSIDS FROM THE PACIFIC OCEAN
COLLECTED DURING THE XIth CRUISE
OF R/V “ANTON BRUUN”, 1965
BY

M. BACESCU

Three new Mysids, Mysidetes peruana, Amblyops ewingi, and Hansenomysis tro-
picalis, are described from specimens collected by the author from the Peru Trench
during the XIth cruise of R/V “Anton Bruun’. These, together with six new
Hansenomysis species recently described by the same author from the same deep,
raise the problem of migration of the benthic forms from both hemispheres along
the great sea depths swept by the cold S-N currents.

In September and October 1965 I took part in an expedition devoted
1o the research of the benthic fauna of the deep Peru Trench aboard the
research vessel “Anton Bruun”. On that occasion benthic mysids were
taken from trawls every 500 m to 6,300 m, maximum depth explored
(Menzies R. J. and Chin, 1966).

The very first examination of the material revealed g particular
feature of the Peru Trench (Milne Bdwards Deep), namely the unexpected
occurrence, in the vicinity of the equator, of members of some genera
usually thriving either in the antarctic waters (Hansenomysis, Mysidetes)
or in the arctico-boreal ones (Amblyops, Boreomysis).

Thus, 5 species only were so far koown in the primitive genus
Hansenomysis (3 antarctic ones and 2 arctico-boreal) ; then, from material
taken with trawls from 500 to 2,500 m depths in_ the Peru Trench, the
author described no less than six new species. In the preseat paper,.
three further species are described, namely Mysidetes peruana n. Sp.,
Amblyops ewingi n. sp., and another Hansenomysis, H. tropicalis n.8p.

Mysidetes peruana n. sp.
(Figs. 1 and 2) ;
Locality and material : Pacific Ocean, Pern Trench, 14 Oct. 1965,
sta. 85, XIth Cruise R/V “Anton Bruun” ; 7°52.5'S; 80°29.5'W. With g

Menzies-trawl from hard, silty-sandy bottoms rich in Foraminifera, at
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520 m depth : 5 specimens : 2 adult ones (13, 19) and 3 juveniles. Type
specimen (9) and allotype deposited in the types collection of the ¢ Gr.
Antipa’ Museum of Natural History, nos 109 —110.

DESCRIPTION

Animals of extreme fineness, with integument so transparent that
it is very difficult to examine microscopically the contours of the appen-
dages after the red colour has faded away ; elegant in shape, fragile. Ros-
trum hardly outlined (Fig. 14), anterolateral edges of carapace rounded.
Posterior portion of carapace with deep narrow indentation uncovering
the last 2 thoracic segments medio-dorsally only. Last abdominal segment
as long as preceding 2 ones and slightly longer than telson.

The female. Antennule of usual type in the genus with long external
projection in proximal joint of the sympodium, about as long as middle
joint (Fig. 1A4). ;

Peduncle of antenna as long as base of A;, both hardly shorter than
scale of A, (all three are actually situated in the same line, Fig. 14);
scale as usual in the genus, lanceolate and hairy all round. Itslength
4.5—5 times its breadth. Apex minute but well separate, provided with
4 setae. On the sympodium, at the outer base of the scale there are only
two small swellings (Fig. 1B) (instead of the double terminal thorns as in
other species).

Eyes immense, conical in dorsal view ; volume of globular corneal
part definitely larger than peduncular part; cornea orange-brown, base
of it bright red continued as red axis (Fig. 14, dotted) in contrast with
white peduncle. The eyeball appears slightly flattened in side view; in
front view the cornea appears as in figure 1 (. Eye with brown
ommatidia fixed in a tissue that is easily broken if the slide is
pressed upon the eye and the ocelli scatter then like mateh sticks. Stomach
bright green, rich in filtering and triturating phanera. It is expected that
morphologists should devote more attention to their study.

Labrum rounded (Fig. 1D). Mandible with usual palp (Fig. 1E)
has pars incisiva composed of 3 teeth, one movable lacinia with 2 teeth
near 2 massive serrate setae and a large, strongly scaled pars mastica-
toria that ends in a rasp with 6 rows of denticles (Fig. 1F). The opposing
mandible is additionally provided with a row of thorny setae (Fig. 1F).

Maxilla I of the usual type (Fig. 1H); the same concerning mawilla
II; in the latter the distal joint of the palp is oval-circular in shape
(Fig. 1I)and has 6 poorly serrate thorns in outer terminal portion, which
increase in length towards terminal part of the lamella (the first ones
are simple thorns).

Mawzillipede I (Fig. 1J) is provided with weak carpoischial endite
but with strong, hairy endite of the basipodite.

Mawillipede I1 foot-like in shape, weak (Fig. 1K), provided with
strong dactylus covered with numerous double serrate phanera and with
setae. The dactylus is strongly bent towards the propodite and has the

; . Fig. 1. — Mysidetes peruana n.sp. 9 — 8 mm : appearance of a pseudochela (something as a rake for bringing waste
» Cephalic region from above; ‘B, A,: ¢, T : e X : y p ino ig
of symmetrical mandibles, enlarged: . Mo fronk view; D, fabrum; B, mandible: F, F', masticatory parts together, not for taking hold of the prey) (Fig. 1K,).

of palp of maxi : ¢ s
K. Maxillipede IT; iy, terminal part of the latter, enlarged (origlagy. L+ U+ Maxillipede I:
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The pereiopods are broken in all five specimens. They are extremely
fine and fragile ; therefore one cannot state the number of the carpopro-
podal joints ; one can only infer their length from the size of the exopod of
propodus VI whose flagellum is 7-jointed (Fig. 2@). Well developed ooste-

ites.
g Female pleopod — similarly as the male pleopod in the genus Mysi-
deles — uniramed, provided with strong pseudobranchial lobe, short in
the first pairs, reaching 2/3 length of last pleonite in the 6th pair (Fig. 2L).

Uropod longer than telson; being fine they are broken in three
specimens. Endopodite provided with large statocyst and bearing a row
of 7—8 strong, set far apart and well outlined spines which increase in
length towards the distal area (Fig. 2M) where they overreach the half
of the lamella ; 3 spines on the swelling of the statocyst.

Telson evidently shorter than last pleonite, robust, twice longer
than maximum length (Fig. 2 N). Edges of telson straight, armed with
11—13 spines situated in the distal half. These are strong and increase
in length towards the apex of the lamella ; no alternating thorns between
them.

The apical sinus is one of the shortest among those described in
the members of the genus ; its lobes (terminal spines not included) occupy
1/7 only of length of the lamella, its end does not overreach the 3rd pair
of lateral spines ; only in M. microps is the sinus shorter (1/10 of length
of telson). The sinus has 8 to 9 laminae (unarticulated phaneroid pro-
jections) occupying and nearly closing its space ; the laminae grow into
3 subapical spines which gradually pass into the 3 apical spines of the
telsonal lobes ; the middle spine is the longest (Fig. 2N).

The male. The male does not differ from the marsupiferous female
either in the pleopod or in A, (which has no & lobe either in the adult
animal) (does it develop only during copulation?). The morphology of
the male parts is generally similar to that of the female parts. However,
it differs obviously by the huge copulatory organ, reddish-brown in the
live animal. When. bent posteriorly it reaches the base of the telson whereas
when bent anteriorly its tip reaches the scale apex. Tts appearance is
that of a fine tube, folded throughout its length, slightly dilated at the
tip which ends in a simple seta and at the base ; absolute length 3.5 mm
in a male having 7.8 mm total length (cf. Fig. 2 0).

Length of specimens examined: 3 = 7.8 mm; Q with marsupial
pouch =8 mm; by their sizes they resemble only the population of
M. kerguelensis studied by O. Tattersall (1955).

Coloration in the live animal. As a whole these animals are impres-
sively transparent, however, all appendages are red to basis ; a red dorsal
stripe along the digestive tube and red areas at the articulation of the
Pleonites ; all oral parts to maxillipede IT included bright red. Eyes bright
red with shining orange phosphorescent-like centres that look like two
. Yig. 2.— Mysidetes peruana n. sp, (continued); beacons. The line that divides the eye from its peduncle is blood-red and
@. exovodite of pereiopod IV, broken L, pleopod V9 ; 21, wuropodal endopodite; ¥, telson; 0, pens, serves as orange floodlight for the cornea (in fact, when unloosen, the
ommatidia are brown-yellow in coloration). A coloration peculiarity of
the species makes that the gastric area looks black-red when viewed from
above while the stomach is of a beautiful emerald green. All the stomach
lining and its rich inner structure — hairs and paired claws and all kinds

a.95 mm

3 =7.8mm (original),




M

152 M. BACESCU -

of serrate setae, some of these phanera being grouped as tufts — are of
the same green colour. However, the bright coloration of the live animal
fades away a few hours after the capture ; as soon as they are killed the.
animals become transparent with red cephalothorax, then the body be-
comes opaque.

After five months of preservation in the dark, they still retain a.
-general pink appearance, while the eyes and penis preserve a blood-red
coloration and the stomach its emerald green colour.

I dealt rather extensively with coloration in this animal since, except
for the single European member of the genus (M. farrani), the colour of
the live animal had not been described in any one of the species.

The blood-red coloration of this animal recalls that of the Hemi-
mysis species from European waters, These resemble moreover M. peruana.
also in the scale of A,. In addition, the coloration of this mysid is quite
similar to that of an unidentified Mysidetes antarctica photographed in
colours by J. H. Dearbon and reproduced by O. Tattersall (1965 a, p. 8).

REMARKS

The main features of Mysidetes peruana are extreme fineness and
frailty, small size (M. kerquelensis alone hag individuals less than 10 mm
long), enormous length of the male copulatory orgaa, to which one should
add the presence of immense globular eyes, minute telsonal sinus, and
antennal scales reaching tips of bases of A, and A,.

By the length of its penis — capable to overreach the apex of A,
— the new species resembles only the recently described M. antarctica
O. Tatt.1965 and M. kerguelensis ; moreover, the small number of spines.
of the uropodal endopodite (8—11) spaced along the lamina is also a com.-
mon feature of both species. However, the new species differs from the.
former species by its scale of A;, which overreaches the antennal base as.
well as by the row of latero-proximal spinules of the telson; from the
latter species it differs by its superficial sinus (1/7 of the lamella) provided
with over 60 minute laminae and a broad scale of A, (its length only 3
times its breadth), to mention only these features.

From all the remaining species provided with globular eyes and with
scales that reach the tip of the sympodia of A; and A, (for example,.
M. macrops), the new species differs firstly by its enormous penis and the
superficial sinus of the telson as it results also from the papers of 0. Tat-
tersall, published from 1955 to 1965, which are the most substantial stu-
dies on the genus. The last study includes also a key to the 13 known species.

An interesting fact is that the single male specimen of M. peruana
studied appears to be a perfectly adult individual according to all data
(cf. O. Tattersall 1955, p. 1942), however, there is no trace whatsoever of
a male lobe of A, (it is hard to state whether that is a characteristic feature

~of the species) or the lobe — as well as its hairs —develop only during the.

copulation period. .
Mysidetes appears as an antarctic and Peruvian alternative to the

-boreal-Mediterranean Hemimysis. It is now convenient to reflect upon

the conclusion — which the present author also accepted — that colour
in Hemimysis is due to its living among the red algae ; certainly, the deter-
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ion i kness ; the darkness of
ini ctor for the blood-red coloration is dar ; ) (
g}lll: E%ref: (Z)I(') of the anfractuosities of the roocks in til}(i cz(m}iz eof) fH]T[wgz%yezzz,
j kness of depths beyond 300 m in the cas .
Uy etfir?ri}sg Eibliteres.ting fa,gt is the occurrence of Myszdetesg a Y)velgl-k{ld(;wi)r%
antarctic genus, in localities situated not farther than 7 —8° Sou

equator. . : ; )
- I%ldeed, of 13 known. species belonging tg ‘ihi; genus, ?{ t?ﬁ’g Xﬁ%gfé
i y g - tween Tierra del Fuego an -
antarctic ones, 8 are cantonned bet; ! R
i i g seas ne of them overreac
tic continent or in other antarctic seas, none : s
i °N ; one s M. farrami, is known from
latitude of 48°N ; one species only, I Z . ad e
i g er t Mediterranean, Canary Islands).
hemisphere (Ireland waters, West M ! S
5 d 48° S is now filled with the prese ding, ‘
B e 1dt current, of the first tropical member
shores of Peru in full cold Humboldt current, ot S el e
roup. And this number is expected to increase w
?ilgl;s g;fog}xl)e Peru-Chile deep or of the W&ast African waters bathed by
uela, current are further explored. & B
e B%]Eilllg iccurring in the vicinity of t}ée I%ﬁl‘g\fle_len ﬁh&ggg I’Ellé% t%gﬁgg
rica & .
could hardly lack on the bottoms between. Sou i St e
i hed northwards with the P
islands whence one member of it reach . 1 il
Xa : ious fact, however, 18
the cold currents and became M. farrani. A cfur s m’blin Lhi T Lok
1 1, o g % J ¢
the modelling of M. peruana resulted as a form i U
lensis rather than the Falkland-Georgian spel(ines. T L o
traca of the oceanic depths are better known w 7
1%1&521?;)’08&;%0 the true origin of other antarctic mysids from the .(:ja;g?;.}f
islands-Treland area (Hanseomysis fyllae, Pseudomma, Boreomysi

mis, 2.0.).

Amblyops ewingi n. sp.
(Figs. 3 and 4)

i i et ifi n, Sta. 105, XIth

lity and material : Peru Trench, Pamﬁoc ()Icean, oia. 10D,
CruiseLORc/a\JT ‘}‘rAnton Bruun‘; 2,519 m depth ; 8°18'S; 80°43'W ; %17 gct.
1965, 1 Q@ = 18 mm ; holotype (dissected) no 111 in the types collection.
of th’e “Gr. Antipa* Museum of Natural History.

DESCRIPTION

i ing ‘bani O. Tatt. Cephalothorax as.
Massively shaped, recalling 4. durbani O. Ta 3 .
in figuraé 3 A,yB, fgldéd; gastric area evidently prominent. The arélmbal.
seems to possess eyes ; however, on closer examination these appear ('; ;a?.
two free moving plates with posterior portion fused "Ntr;ltht lgvsir;alrfgg;lt gf
frontal area of carapace ; moreover, a depression situate
:,llieanl;sg?ior outer lobe still ma’u“ks the site of the corgggl p?irt o{ ;h:xlé;(‘irgjzgg,
i i ded at the outside, deep
eyes. This part is perfectly roun : S R
below (not spherical as in the usual type of eye o
i he live animal the pseudocornea o :
not possess sight elements. In the : bt i,
ingt is red in colour ; when preserved, it becomes white. pect
f‘@g;'rg]} 1lsS perfectly smo,oth, having no phanera or dactyloid projections.
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{mm

Fig. 3. — Amblyops ewingi n.sp. Q = 18 mm ;

4, Cephalothorax from above; B, idem, side view (original)

Antennule short and stout, half shorter
tl.lough‘ ip is broken in the examin:ad Specsi;r?értlel(Fggg.HSS?IZn%f 4AA2), %‘;en
?cl.mal joint .long. and narrow, largely overreached by the broad ter.minZi
Joints covering it as a bonnet ; in side view A, looks as if having an
enormous step at the level of that joint (Fig. 4 4). A, with broad gscale
which is broken ; after the length of its nude outer edgze it is evident that
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it is of the short apex type, not of the Amblyopsoides type (sensu O. Tat-
tersall, 1955). Mandible with one massive-looking part armed with 3
strong teeth ; one movable, bifurcate, Y-shaped lacinia followed by a series
of 10—12 bifid thorns; the masticatory part consists of 10 concentrical
rows of very typical serrate phanera ; the palp of the mandible (Fig. 4 B)
with enormously broad proximal joint ; terminal joint tapering abruptly.

Maxillipedes T (Fig. 4D) and IT (Fig. 4H, G) of the usual generic
type. The last one is foot-like, typical of the abyssal benthic forms
(Boreomysis, ete.). Pereiopods broken ; two only were preserved (Fig. 4F).
The articulation between propodus and carpopodite is specifically
oblique (Fig. 4 H).

Pleopod generally short (fig. 4 I). Three pairs of marsupial plates,
the anterior one very small (1/10 of those of the 2nd pair).

Uropod (Fig. 4J) with endopodites (Fig. 4L) armed with 5 long
proximal spines, all on the statocyst. O. Tattersall (1965, p. 15) stated
only 1—2 spines characteristic for the genus.

Telson broad, tongue-shaped, slightly longer than its supporting
pleonite and presenting a unique characteristicin the members of the genus :
its sides are completely armed (to the proximal area) with about 37 spi-
nules on each side plus 14 larger ones on the apex ; the latter has 2 central
laminae that are flanked by two long plumose setae (Fig. 4K).

Another characteristic of the species seems to be the occurrence,
between the bases of the pereiopods, of 6 prominent plates that are some-
how triangular-semicircular in shape, with free margin forward di-
rected ; they appear as a succession of scales on each sternite, emerging
from the posterior chitinized edge, that is gold in colour, of each sternite.

Colour in. the preserved animal is mustard yellow, except for the
marsupial plates which are dull white, in. strong contrast with the oral
parts and the bases of the pereiopods, which are green. In the live animal
the chitinous part of the mandible is golden, however, this species too
has red hues but only in the anterior half of the carapace. It also has «
splendid red spot on the outer side of each eye plate; six months after
preserved state these spots become dull white.

REMARKS

Amblyops ewingi was taken together with another entirely red
Amblyops and 2 Boreomysis all undetermined. Numerous Vemakylindrus .
show the special faunal unit of the upper edges (2,500 m depth) of the
Peru Trench. The species under consideration is easily distinguished from
the remaining ten species by the presence of 5 spines on the uropodal
statocyst as well as by the presence of lateral spinules of the telsen, which
reach the proximal part of the latter.
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The present species is the first Amblyops known from the tropical
region of the Pacific Ocean ; its occurrence there raises some interesting
zoogeographic problems since the genus inhabits cold waters and is can.
tonned at higher latitudes in both hemispheres. The new species is the
third one known from the great depths, after A. magna and A. aequisping
Birstein et Chindonova (1958).

Hansenomysis tropiealis n.sp.
(Fig. 5)

Locality and material : Peru Trench, East Pacific, XIth Cruise
R/V “Anton Bruun’, Sta. 101, 8°12.51'S; 81°09'W; 1965; 1 @ juv. =
= 8 mm, deposited in the types collection of the “Gr. Antipa’ Museum
of Natural History; no 112 (holotype).

DESCRIPTION

Carapace 2 mm long ; its integument with folds but lacking phanera.
From below its frontal part emerges the oval-shaped eye plate provided
with 2 well-defined prominences, not “horns” as in the members of the
H. peruvianus-group. The plates of the Tattersall’s organ (Fig. 5B) are
small, oval in shape and they fill the space between the eye plate and the
base of A,. Antennule strong with base (measuring 1.5 mm) composed
of 3 subequal joints, fairly overreaching the scale of A, and even the base
of the latter (Fig. 5B). Proximal joint of A, movable, more or less rhom-
bic, characteristic of the genus ; antennal scale lancet-shaped with apical
area longer than nude outer edge which ends in a strong thorn (Fig. 54).

The appendages of the cephalothorax do not present any particular
differences from the species previously described by the author from the
same locality (Bécescu, 1966).

First pleopods of the usual type ; last pleopod (the 5th) biarticulated,
its tip reaching 1/2 length of the telson (Fig. 50); its 2 joints more or
less equal. The uropodal endopodite lacks statocysts and is longer than
the exopodite. The latter has one large distal segment and 2 latero-
terminal spines near the diaresis, the remainder of the outer edge is nude.

The telson, damaged, is armed with large lateral spines in the 2/3
of the distal part, lacking intermediate spines.

Thoracic sternites bear large blunt tubercles. The preserved material
is ivory in colour. Coenosis : the species was taken from muddy bottom
together with 6 new Hansenomysis species recently described by the
author (Bicescu, 1967).

REMARKS

By its somehow bi-horned eye lobe and the shortness of the antennal
scale — or should one rather say by the enormous length of the sympodium
of A, and even of A, — as well as by the spinulation of the telson, H.
; tropicalis belongs in the H. peruvianus group which includes species of
FI 4 Arllont st t isn. bright violet coloration in the live animals (H. birsteini Bicescu, H. tat-

A, Antennule in dorso-interior view; B, palp of the mandible; C, maxilla II; D, 167‘8“”&6 Bacescu, &.O.).
maxillipede I'; E, maxillipede II; @, its dactylus, enlarged; I, pleopod II Qs J, last
pleonite and caudal plate; X, tip of telson, enlarged; I, uropod (original).
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By the morphology of the female pleo od V th ies i
closer to H. peruvianus Bécescu. Y pon AR el

0,3 mm

d

Figi#b.= Hansenomysis tropicalis I.sp. @ juv. = 8 mm

4, antenna; B, frontal part of carapace and antennae; C, last abdominal segment, pleopod V and caudal plate (original)..

CONCLUSIONS

Even the first examination of the material showed that the Milne-
Edwards Deep and undoubtedly the Chilean portion of the East Pacific.
Trench represent a particularly important zoogeographic wunit. The.
hadal zone of this unit shelters mysids of the most primitive type (Peta-
lophthalmus, Boreomy_sis, Mysimenzies, 2.0.) while the legg deep zones
(600—3,000 m) are Inhabited by some archaic forms ag Hamnsenomysis
(whose very genetical centre appears to be in that zone), together with
other pndemlq genera (the cumacean Vemakylindrus, cf. Bicesen 1962)
and with species showing antarctic affinities (Mysidetes peruana Ir;ihi) or
arctic ones (Amblyops ewingi mihi). The occurrence of Mysidetes peruana.
and of other cold abyssal water crustaceans in, the vicinity of the equator:
would appear at least as a paradox, should one not admit the possibility-
of an active exchange of animals — even of benthic animals — from:
antarctic to arctic waters via the cold Humboldt current in the west of

13 MYSIDS FROM THE PACIFIC OCEAN 159

South America and via the Benguela current in the west of South Africa..

When one finds at 6° S of the equator species previously considered
as arctic or (especially) antarctic, one cannot but adhere to Ekman’s
conclusion (1953, p. 149) that ‘‘Before true bipolarity is established, we
must first make sure that there are no present-day communications along
these two routes’ (that is along the coasts of West America or ‘West Africa).

With regard to the antarctic mysids that reached for example the.
south of Ireland it is rather the case of longitudinal distribution than bipo-
larity. Anyhow, the advancement in the exploration of the great depths
brings about new intermediate localities of distribution of forms formerly
considered as having bipolar distribution. The fauna from the Chile-Peru
Deep — cradle of such living fossil as Neopilina — is expected to have
more surprises in store for the biologist.
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NBMEHEHUSA 99T ITP11 YCJIOBHOM OPUEHTHUPOBOYHOM
n HAIMEJOBBIBATEJIBHOM PE®JEKCAX
HA HEIHON PA3PAYKUTEJDL YV KPOJINKOB *

JI. I'. BOPOHUH, I'. AIIOCTOJI, JI. B. KAJIOMHBIN

B mnociennee Bpemsa mosBuies psp pador, MOKABLIBAIOI[UX, YTO
Yy MEHBOTHBIX B YCJAOBUAX CBOGONHOTO HEpeBUIKEHNS IpPU BHPabOTAHHOM
YCJIOBHOM peduierce B KOpe M HEKOTOPHIX 00JaCTAX TOMKOPKM B OTBET HA
CUTHAJ BOBHMKAIOT derkue umamenenus 99I'. Taw, y wpoauros sru usme-
HEHUS XaPaKTePUBYIOTCA BCHBIIIKON CHHXPOHUSUPOBAHHBIX KOJe6AHUIT ©
gacrorToii 8—10 wmom/cex, permcrpupyionuxcs wak npu mmmesoii (JI. T.
Bopounn, B. U. Korasap [8], Sadowski B., Longo V. G. [17]), o6oponnresns-
noit (JI. I'. Boponun, 5. . Korasp [9], B. U. Koraap, JI. B. Kamomusii
[14]), rar u npu ycmoBHOOpUMEHTHPOBOUHOIT fesreabrHocTH (I'. Amocrou [1]).
Y womer mpu o6oponuTensHOM peduiekce HaGTONATNCH KOJEGAHUA OUO-
TOTEHIMAJIOB ¢ 1acToTo# 2—4 wos/cex (M. M. Araes [2]), a mpu mumieBom
— 35 roua/cex (Wyrwicka W. [18]). Ot arThi CBUIETETHCTBYIOT, UTO JlAH-
Hele udMeHeHuss III' MOryT coryRuTh HHAMKATOPOM 06pABOBAHUA BpeMEHHOIT
CBSSU MER[ly BHEIIHIM CUTHAJOM U 0e3yCJIOBHBIM IO[KpeEILICHuEeM.

B To me Bpems uBBeCTHO, UTO IpPU YKPEIUIEHUU IEIHHX YCJIOBHBIX
pedIiercoB MPONCXOUT KK OBl CHHTE3 YCIOBHBIX CHTHAJIOB, KOT/A 9JIeMEHTEL
CIIOKHOTO DPAaBIPAKUTEINSI BOCIHPHHUMAIOTCH KAaK OJHO II€JI0€, U FKUBOTHOE
HEe OTBeYaeT IOJOKUTEJbHON peanuueil Ha W30JMPOBAHHOE WX IPUMEHEHUE
(JI. I'. Boponus [5]), xorTa pamee Tamkas peakrua HaGII0LaIaCh.

3ajiaveil HACTOAIMETO0 MCCIENOBAHUA OBUIO IPOCAESUTH IBMEHEHIS
99I' mpn BEIpaGOTKE W YRPENJIEHUN YCIOBHOTO OPUEHTHPOBOYHOIO M IIHILE-
M00BIBATEIBHOTO Pe(iIeRCOB HA TPEXWIEHHYIO IeNb IOCTe0BATENBHO M-
MEHAEMBIX CHTHAJIORB.

METOJUEA

OmnpiTsr poBOSMINCH HA 5 KPOJAMKAX B YCJIOBUAX CBOGOJHOTO mepe-
ABusrennsA RUBoTHHIX (B. . Kormsp [13]) ¢ sanuchio 6momoreHnuaion or
CIyXOBOI 1 BpUTENbHOI 06sacTell KOPHI, AOPBATHHOTO THIIOKAMIIA, PeTH-
RYJIAPHOI opmManuu cpeHero Mosra, JaTepaabHOTO U, ¥ OT/[eJAbHEIX FRUBOT-

* PaGora Obuta mpegcrasiena Ha IlepBoit ceccuu 1mo UBMOIOIHMN FRUBOTHBIX (Raysx,
25—28 masa 1965 r.).
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162 JI.T. BOPOHIH, T, AIIOCTOJI, JI. B, RAIIORHBIIT 2

HBIX, BEHTPOMEJUaNBLHOrO sjep rumoranamyca. Huxpomossie DIEKT PO b
Tomnuuoo B 500 MHKpOHOB s HOPKOBOTO OTBeIEHUS  BIRUBJIAIICL B
ROCTIL uepena. LA NmOAKOpPKOBOTO orBejenus MCIIOIB30BAINCH  HUXPOMO -
BBIC DIIEKTPOABI ¢ TOJIIHO0 KOHYUKA 0 25 MURpPOHOB. IIEKTPOIbL MTOKPbI-
Baamceh  BUHI(seKRCOBON MBOMANIei 33 UCKIIOYEHIEM KOHYMKA JJINHOIO

1—2 mm. IITEKTPOIBl BIKUBIISIIICE, Oumoaspno, c MEFDICRTPOAHEIM pac-

croguuem 1—1.5 MM, u samucs Hpoussonmiack Ha 16-ramasnmon BJIEKTPO -
sHnedanorpagpe Jlennnrpajncroro 3aBoja <<Bnoq)1/13np1/160p».

Y car0BHbI OPMEHTHPOBOYHBIN  peduierc BeIpabarsBajca ma ocJyeno-
BATEILHO TIPUMEHAEMble TpIx pasnapasurens: cryx 300 yRapos/mun, cser,
ToH 400 ru. Jlawreapmoctn Ra#OT0 pasnpasmurens cocrasiama 10 CeK.
VYrasamnsre PaSJpaKUTeNN NpUMEHsINCH He Gosee 10) Pas B xome ojxHOTO
OnbBITa. YCIOBHEIT mumenoii pedaerc BEIpabarsBasica 1o MU LIe/T0 OBIBAT eI b~

Hoit merogure (JI. T, Bopouun [6]) na IEIIHOM pasjipaskures, COCTOSIIM it 1

18 csera, cryka 300 ymapos/mun u toma 400 Tu. B komme ombiron powus-
BOIMIIOCH TUCTOIOTHYECKOe MCCienoBanme MOSTa KPOJMKOB € HeJNbI0 yTO4-
HEHUS MECTOPACHOIOKEHN KOHYNKOR SJIEKTPOJIOB.

PE3YJIbTATEI NCCJIETOBAHUSA

[Ipessne Bcero o6Hapymuocs, uro y KPOJIMKOB, BIEPBLIC NOMABININYX
B 0GCTaHOBKY HKCTIepUMEHTATbHO KaMepsl, T.e. IpU CUIbHOIH OPUEHTHPOBOY-
HOM pesiresbHOCTH, B 99T KOPH, rHmIOKAMIA 1 PETURYJIAPHON (opmarmm
CPeAHero Mosra HabJIOAANNCH YACTHIE BCIILIIKG CHHXPOHUBUPOBAHHEIX KO-
JTebanuii GUONOTeHIMAIOE ¢ wacTOTO 8—10 wroua/cex, Jepenyioniuecs ¢
6ostee MeIeHHEIMT KOJTe6a HI IV 5—7 roajcer. B OTBEJICHUSIX JIaTepaJIh-
HOTO sAmpa rumorazamyca B 9T0 Bpewms PEerucTpupoBajach MeAJIeHHO-BOJI-
HOBas aKTUBHOCTH C YacTOTOH 3—5 Kos/cex (puc. 1 a).

Ilpu neprrix npumenennsax memnu BHCIIHUX pasnpamureneii y wposm-
HKOB BOBHHUKAaJIa JBUTATEJIbHAS OPUEHTUPOBOYHO-UCCALOBATEIHCKAS peak-
WA B CTOPOHY NPEbABIACMEIX CHTHAIOB, a B DO BCEX MBydYaeMbIX 06Jia-
CTEH IMOSABMIINCH BCHBIIKI CHHXPOHUBUDOBAHHON AKTHBHOCTU ¢ 4acToroii
8—10 KoJI/cer (puec. 1 0). 9T BemBIMIKI HabJuonammces B mavae neiicrBusg
PasipazkuTesell i ucuesann k ROHIy ux. Hanmsiii parr CBUJIETEBCTBYET, 4T0

B HavaJsIe JieliCTBIsA mepBoro CUTHAJA, HO U B KOHI[E €T0, TOTa KAK HA BTOpOIt
PABJIpAMRUTENH DTOIl BCOBIIKE HE 0TMEYasoChH (puc. 1 B). Xapakrepuo, uyro
ToBeleHYecKasd OPHUEHTUPOBOYHO-MCCICLOBATECIIbCKAL Pearnua Kpoamka mHa

BUSL IIEPBOTO PasIpasmuTesa U OpoxosmaeTcs CIIe HEKOTOpOe BpeMs mpu
MEHCTBUN BTOPOTO, TOrja Kak Ha TpeTuil pasppaskuresan usmemenusz DO
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Pue. 1. — JlunamMuka msMeHeHus YIIEKTPUYCCKOMI aKTUBHOCTU 1:'318(1;1 ;;g};aoi%L}EaHBpezlgeT
: : & g T H — —
y HBIMUI PA3IPAKUTETAMUI . CTYR
CBSA3M MesKAy TpeMA nHAuQdepeHT
ek ToH 400 rIT. L
e =N YCTAHNM,
a — (Qomnosas AKTHBHOCTL, 0 — 1mpu 3-M co'leTa;mu, B —xorll}lzll;ll ééhjlzlcc(;::e;%xli)glli, ; B ggngeJom\lrl:g lgﬁiacm
{ . YcaoBHbIe 0603HaYeHHsA: 1 — Caryy J 3 $ 11 Ll
OMHC"??HMH g BTaiII\IS;ﬁH"I PHIIIOKAMII, 4( JaTepajbHoe rnrmTandanecrfqe ode, Iﬁ(annggg;;}l{cznﬂscsne
ggpﬂ’ PUT élpel;mero MO3ra, 6 — OTMeTKa JICHCTBUSI BHEIIHUX DPasjpasKiTesieii.
i pasHa 100 MKB, OTMeTKa BpeMeHH — 1 cek.
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HACTYNAIOT YeTKO TOJHLKO BO BpeMs ero meiicrsus. [[amubie usmenenus DOT
OTHETINBO TMPOABIAIOTCS B 3PUTEILHON 06JACTH KOpHI, TUIIOKAMIIE U pe-
TURYJIAPHON (GOpMANUM cpefiHeTo Mo3ra, TOTAa KAK B CJOYXOBOH 06acTi
[KOpEHI I TATEPAILHOM I071e TUITOTATIAMYCA OHII BHPAKEHBl XY7Ke WJH OTCYT-
crByor (puc. 1 a—r).

Haroner, B mepuoy 15—17 coweranmii naGmaonaercs oOpasoBaHue yc-
JIOBHOTO OPUEHTHPOBOYHOTO pedierca HA BCe TPHW BBEHA IENHOTO pas-

Puc. 2. — JlunamMuxa u3MeHeHU S DIEKTPNYECKOI AKTUBHOCTH TIPH BHIPAGOTKE BpeMeHHOIT
CBASHL My TPeMA HHANQHepEHTHHIMU PABPAKATENAMI: CTYE 300 YHAapoB/MUH — CBET —
ToH 400 ri. 16-e coueranme. OObsicHeHUA B Texcre. OGO3HAYCHUS Te e, uTo Ha puc. 1.

Apasuress. llpeibABienne NepBOTO KOMIOHEHTA BEIBBIBACT BCIBIIKY CHH-
XpOHUBUPOBAHHEIX KonMebanmii Guonorennuanos ¢ gacroroit 8—10 xou/cer
BO BCEX UBYYaeMBIX OTBE/EHUsX B Havaje ero JeHCTBUS, a 3aTeM II0ABJIA-
€TCA TIOBEJIEHYECKas peaKnMus OpIEeHTHPOBOYHO-UCCIE[0BATEALCKOTO XA-
parTepa B CTOPOHY BTOPOTO pasipasmUTeNA, YTO COMPOBOMaeTca Ha DII
BTOPOif BCHBIIIKON CUHXPOHMBMPOBAHHOW AKTUBHOCTH ¢ 4YacToTolt S—10
Kos/cer. Haw BupnHo w3 puc. 2, 5Ta BCHBITEA PeTHCTPUPYETCS elle BO
BpeMA JEHCTBUA MepBOTO pasppaskuresis. B madase ke peificTBus BTOpOTO
CUTHAJIA [AHHBIX WBMEHEHMil HIEKTPUYECKON aKTUBHOCTH He HabTogaercs,
HO B ROHIIE ero IefiCTBUA y KPOJIMKA BOBHUKAET [IBUTATEIHHAS NCCIE[0BATEIh-
CKAA pearnus, HAIPABJICHHAA B CTOPOHY TPETHETO M3 HPUMEHIEMEIX pasjpa-
ARUTEJIEH, 4T0 compoBoaaerca Ha IOI' CHHXPOHMBNPOBAHHON PUTMUKOIL
¢ gacroroit 8—10 wox/cex, coBmagaomeil Bo BpemeH: co BTOPHIM paspapa-
srureseMm (puc. 2).

Tarum 06pasom, mpu MHOTOKPATHOM II0CJI€[0BATETHHOM [IpPUMeHEeHIII
Tpex WHAU((epeHTHRIX BHEUIHNX pasjpajuTeseil HaGIIOIACTCH ob6pasoBa-
HIe yCJIOBHOH OPMEHTUPOBOYHO-UCCJIEOBATETILCKOM pearI[ull, COMpPOBOIK-
nawomeiica gerkumu usmenenuaMu DII'. Dror pediuexc BosHURAaeT B OTBeT
Ha TPeABIY N CUTHA, XOTs OH OTHOCHTCA K IOCJIEyomeMy.

O6pasoBanne BpeMeHHOII CBABH IIPH TAKOM COYETAHII Tpex pasppa-
ARUTEJICH JIORABHIBACTCA HE TOJBKO (IPEIBOCXMILEHIEeM» IeHCTBIA MO Iy 0-
Iero CUTHAJA, HO M MPOABJIEHUEM «CXO/y» TUIIe00bIB ATeIbHOI PearIuy Ha
OfMH U3 CUI'HAJIOB, €CJIM HA APYroil Obul BHIPAGOTAH NUIEBOI YCIOBHBLI
peduerc. Tak, ecnn y prux swe muBoTHHIX Ha ToH 400 Tip BHIPa0aTHIBAJICA
YCJIOBHBIN muTe06bBaTe bHENT pedierc, T0 B OTBET Ha HTOT PaBpaUTED
BOBHWK2JA HE TOJBKO J[BUTATEJIbHAS PEAKIUA KUBOTHOTO B BIJ[E HAKIMA
Ha [ejajb, Ho u usyMenexne JOI' KOPH, IUIIIOKAMIA U JIATEPATBHOTO Aagpa
TUnoTasamMmyca B BUJe BCUBIITKI CHHXPOHUBUPOBAHHEIX KOJIe6aHNil 61omoTen-
nuanos ¢ yacroroii 8—10 ko/cex (puc. 3 6). Ecou mocse BoipaGoTry TaKoro
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Puc. 3. — Mamenenns DICKRTPIUYCCKON - AKTUBHOCTY  TIpH Bpr&ﬁOTRe YCa0BHOI'0 IHIIE-
; nmoOsBaTedbHOr0 pefierca Ha ToH 400 rii. i
A — H3MEHEHNsI DICKTPUUECKON aRTUBHOCTH IPH BHIPA0OTAHHOM IMIE00bIBATEILHOM Dpefuiekce (Imerajib

“— ROpDMYyIIKa), 0 — 85-¢ HMpHUMeHeHMe YCIOBHOI0 CHIHAJA, B — H3MEHEHHs HIEKTPHYECKOIT AKTHBHOCTH
IDH TIPUMCHEHUM CBETOBONO Pasipa;KUTENA, pPAHEEe COYETaBLIETOCH C YCIOBHEIM CUNTIAJIOM, T — H3Me-
HEHUsI 9JIEKTPHUECKOIT aKTUBHOCTH P IIPUMEHEHNN 3BYKOBOTO pasjpasuressi (etyw 300 yJIfLDOB/Lmn),
DAHEE COUETABILETOCs; ¢ YCIOBHBIM CHIHAJIOM. OOhSICHEHUA B TEKCTE. YCIOBHBbIE 0003MaueHNsA: 1— ciry-
X0BasI 00J1aCTh KOPbI, 2 — A0P3aTdbHbIIl PUIITOKAMIL, 3 — SATCPANLHOE PUITOTATAMHIECKOE 110JIC, 4 — perH-
RYJsIpHag GopManus CpejHero Mosra, 5 — OTMETKa JICHCTBHSI BHENIHEro DABJPAIKITEILT, 6 — oT™MeTKa
HaiuMa Ha Mejanb. Crpedka — oTMeria mmogavn mumu. Kajmoposra Besfe pasHa 100 MKB, OTMeTKa
BpeMenu — 1 ceK.
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peduierca srcTpenno npumensascs onum u3 ABYX JIDYTUX pasjparkuteseii,
pamuee COYeTaBIINXCSA IPU BEIPAGOTKE YCIOBHOTO 0PUEHTHPOBOYHOTO peduexrca,
T0 B OTBET HA HIX BOSHUKAJIO KAK MUIIE00BBATENHHOE [IBHIKEHIE, TAK 11
usmenenus JII' kopwr, runnokamna u marepanasroro Aflpa THIorajiamyca B
BUJIe CHHXPOHUBUPOBAHHBIX ROJIEGAHUH GUOIOTEHINANOB ¢ YacToTOdH 8—10
xoust/cex (puc. 3 B, r). Ecau me npumensiucs APYTHUe pasgpaskuTesn, KoTo-
PBIE pAHEE He COYETANUCH, TO NNIe/i00BBATeIbHOM peaRIIT He HAGITIONAI0CH.

Ciepyer oTmeruts, 410 pU BEIpaGoTHe YCJIOBHOTO OpUEHTUPOBOYHOTO
pedrerca BCIBINKA CHHXPOHUBMPOBAHHON ARTHBHCCTH © 9acTOTOM 8—10
KOJI[CEK IUIOXO UJTH COBCEM He TPOABISIACH B JaTepaibHOM fpe TUIoTAa-
Jlamyca, n ammanTyja KoJe0aHuit GHONOTEHNMANOB GBLIA CpaBHUTETHHO
nuska — 70—100 mkB, Torga Kak pasmMax KoJieOaHuil GUOMOTeHI[NAIOB TUII-
HOKaMIa 1 peTuRyIApHON (opmarmu cpegmero mosra mocruras 200—250
MKB (puc. 1 a—r). Opgnaro npu BrpaGoTHe YCJIOBHOTO HUIEBOTO pefiiexca
HAOIIONIALTCS BAMETHOE YCUJIeHIle DJICKTPUUECKON ARTHBIOCTI JaTepaib-
HOTO snpa runoranamyca. Benbsimka cumxpommsuposammoil purmunm c
uacroroit 8—10 wkous/cer B »TOM CTPYKTYpe Tenepb HpOABIAIACH ITOCTO-
FAHHO 11 OTYETJINBO, & AMIUIUTY/[a DIAEKTPUYECKUX KOJe6auuii aToit 06IacTn
yBeamanach 10 200—250 mMus.

CxopmHLie BaKOHOMEDHOCTH UBMEHEHMUs SJIEKTPUYECKON  aKTUBHOCTI
CTPYKTYP TOJIOBHOT'O MO3T'a B OTBET HA IOCIENOBATEALHOE COUCTAHUE Tpex
pasapaskuTeseil HabII0AAINCH HAME ¥ IIPU BHPAGOTKE TIHITE/00bBATENHHOT0
LENHOTO ycaoBHOTO pedurexca. Taw, B mauase BEIDA0OTKU B OTBET Ha KaK-
JIBIA CUTHAJ BOBHUKAJIO NHUINEA00BBATEILHOE JIBUREHITE Kposuka, a B 99l
KOpTI, TMIMOKAMIIA, PETUKYJIAPHONH (opmanmu cpemmero mosra, BEHTpOME-
AUAJILHOM 1 JIATEPAbHOM SIAPAX THUIOTATAMYCA IIOSABJSIACH BCILIIKA

CUHXDOHUBUPOBAHHBIX KoJebaumii GuomoreHnmasoB ¢ wacroroii 9—10

KoJI/cer (puc. 4 a). Dru usmenenus DAL Ha0JII0/IJIICh TOYHO BO BpeMs jeii-
CTBIA KaEA0T0 curnaa. CJefoBarenbHo, LaHHAS CTajus BHIPAGOTKI IIH-
1{e/100BIBATeILHOTO pediekca aHaIO0THIHA nepeoit ase cOpasosamus yc-
OEHOTO CPHEHTHPOBOYHOTO peduiekca NpU coveranui Tpex umnpuddeper-
THBIX arentoB (puc. 1 6). Oamako mo mMepe masbHeHmIIX HpebABIeHNI K-
meBOM TpexusenHoi memnu (30—40 coveTsHUi) OBLIO OTMEYEHO CMelleHe
BOIILIIRIL  CHHXDOHUBMPOBAHHON axkTHBHOCH ¢ wacroroit 9—10 wmou/cex,
COOTBETCTBYIOIIEIl TPETHeMy CHTHANY, B IPOMENRYTOK BpPEMEHH MEeKILy BTO-
PBIM 1 TPETHUM pasppamurensmu (puc. 4 6). Cypa mo sroit DT xaprume,
MOFKHO CKaBaTh, YTO KPOJIUK He JIOMUJIACTCA BRIOYCHHS TPETHEro paspmpa-
AUTEIST, XOTA OCYUIECTRIIACT LUIE[00BBATENbHYI0 PEAKINI0 B OTBET HA
COOTBETCTBYIOUMIi curHai. B manpueifmem Benbmmka CHUHXPOHUBUPOBAHHOMN
putmukn ¢ dacroroii 9—10 wost/cer eme Gosbuie cmemaercs B CTOPOHY OT
TPETHEro KO BTOPOMY PpaBApPaKUTeNI0 M KaK OB HAYMHAGT CJIMBATHCS CO
BCIIBIIIKON Ha BTOPO# pasppamurens (puc. 4 B). Haroner, IpY faJIbHeH X
UPUMEHEHHMAX IEIHOTO YCJIOBHOTO DPAasipasKUTeNA HAOIIONACTCH CJAMSHIE
BOIILIIER CHHXPOHUBMPOBAHHOK purMurn 8 —10 rosi/cex, coorBeTcTByIONeH
TPeTHEMYy CHUTHAJY CO BCIHINIKON Ha BTopoif curnax (puc. 4 1).

Obpamaer na ce6s pummamue paxr, uro IIPY NEPBEIX HPUMEHEHUAX
TPEXTWIEHHOTO LENHOTO Pas/(pasKkUTeJsI BCHBIIKA CHHXPOHWBMPOBAHHOM aK-
THBHOCTH 8—10 Kon/cex BOBHMKAET BO BCEX OTBEEHUAX (crapusa remepa-
ausauu) (puc. 4 a, 6), amno mMepe yrpemseHus pediexca sTa aKTUBHOCTH
HPOABJACTCA B KOPE, TUNIOKAMIIE U JIATEPAIBHOM AAPE THIIOTANAMYCA, TOTHA
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Puc. 4. — Vsmenenus DIIEKTPUUECKON AKTMBHOCTM NPU INPUMEHEHUM I[eNHOro TpeX-
YIEHHOI'0 YCJIOBHOTI'O IUINEBOI'0 pasiparkuTeIs.
A — NpPH 7-M NpuMeHeHUH, 6 —mpu 35-M NIpPHAMEHEHMM, B — OPH 77-M IpHMeHeHMH, I — npu 102-M

NPUMEHEHUH, Y CJIOBHBIE 0003HAYCHUA : 1 — BPUTEIAbHAs 00IaCTh KOPbI, 2 -— BEHTPOMEAUANBHOE ﬂnagsl;xai-
loTajlaMyca, 3 -— narepajlbHOe fJPO THIOTaJaMyca, 4 — PETHKYIApHAH (GOpPMAIMA CpPEIHero ? v

5 — nopaanbHbliL TMNNOKAMI, 6 —— OTMETKa XEHCTBHS YCJIOBHOIO pasiapaxkuTensd. CTpeikoit o0o3Haven

MOMCHT HAaKUAM3 ;KMBOTHLIM nHeganu. HaauGpoBka Be3je paBua 100 MKB, OTMETKa BpeMeHHM — 1 CeK.
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KaK B ¢ i
PO THTOTATANYEA O e ORay e o re " BOHTPONG I
; y#e Bripaskena (pue. 4 g
éif;ngfpggﬁuﬁfgginzﬁé Hpu camaunm ke IBYX BCHLIIHG}I){ B OTBe(Tp Ha 1149;.
S puian g Qﬁlo H}:mq/)aaa ROHICHTPAIUN CHHXPOHUBUDOBAHHO pun.
child it e ;g}c B ROpe, Tunmokamme u sarepassmom ANPE
Jhnozan : i BTOpPOIi curHa, rue umeercs
putvmuru 9—10 kou/cex, COOTBETCTBYIOIMUX BTOpPOMy I TPeThemy

PaSApANTENI0, BHIIEYIOMAHYT
bl€  U3MEHEHU
BCex oTBefeHuAX (pue. 4 r). Sdsie L 3

Taxum o6pasom, rak IpH BEIpaboTHe

OBCYKIEHIE PE3SYJIbTATOB

C e €3YyJabTarT u eno 15§ (6] 3
qT0 IIP[l 1'“[)33()88[‘]“1/1 y JIOBHOTO peq)JIeHCH Ha HOCJIeJIOBaTe.HBHI)Ie Coqua‘

HUA TpeX BHEIIHUX pPasjipasku i
TeJeil Hab
HOCTH : P TIONAIICD  coeyiomTue 3aKOHOMeED-

I. B i
0 Hadaje BHIDAOOTHU BpemeHHON CBs3M ma TPEXUYIEHHYIO I[ems
! Hxégm TEJIeNT, HEeSaBUCHMO OT TOTO, SBJISETCH it pedurexc ycoBmHpy
p POBOYHBIM WUJIM IWINEBBIM, II0Be/leHYECKAsS Pearuua Kpouaumea u

CBOEro IPOABJIEHUA ele Tpe6yeT CBOEro curxaJja.
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BO3HI i
i };Ié;cgez;{}a UPEABINYIIE CUTHAT {BasKIBI: O UH pas, orpamas peario
; /TOM — OTpazkas Deariuio |
p ve Ha IIOCIexyioliee 3Be '
Apamsureneir. B oroit crajun gt
BEIDAOOTKH, TakuM 06
b2 : pasom, ummeer mecro
il ;‘IIOI}II‘OHTOBRH K IIOJIHOMY CHUHTEBY BCEX BBEHDLER emnu pa{:—mpammeneﬁ '
npamme.ﬁeﬁ a;coneu, HPOMCXO/INT CUHTE3UPOBAHMUE I0CIIeI0BATEIbHEIX pas
: » T.€. B OTBET HA ONUH CUTHAJ E !
MONOIBITHOE JKIMBOTHO 3eya
Ap Jaa € OTBevaer
ABYMS PEAKIIAME: HE TOIBKO COOTBETCTBYIOII e IPUMEHACMOMY pasjpasm
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Ha O0CYIIeCTBIEHUE JBYX MOBEJEHYECKUX pearIuii; BO-BTOPHX, 0OpasoBa-
pue 9TOIl BCIBIIIKM B Pe3yJbTaTe CHAMAHMUA ABYX BCIBIIIEK CHHXPOHHIBUPO-
BAHHON PUTMUKN, BOSHUKAMOIUX HA IIPEBILY Ui U 0CIe[yIOMMii CATHAIB,
11, B-TPETHUX, OABIEHIE CTA/UII FeHePANN3AMI CHHXPOHIBUPOBAHHBIX KOJIE-
Ganuit cHoBa mocye crajuu KoHmentpanuu. Ilocmenumit garr caemyer obey-

jqurs 0osee MOAPOOHO.

Panee OBLIO II0OKa3aHO, YTO IPH BBHPabOTKE YCIOBHOTO peduierca y
KpOJMKOB CHHXDOHHBUPOBAHHAA AKTHBHOCTb ¢ dacroroii 8—10 wou/cex
g mepssie 20—30 couerannuit mabioaeTcs BO MHOTHX CTpYKTypax (¢asa
reHepaM3anuu), a [0 Mepe yKperyenus pedierca >TH usmMeHeHus OOl
KOHIIEHTPUPYIOTCA B OIPEEJEHHBHX CTPYKTypax TOJOBHOTO Mo3sra (gasa
KOHIEHTPAINH), HEIOCPEJCTBeHHO IPUHIMAOIAX yYacTie B [AHHOM BHJe
pedaexca (JI. B. Kamomumii [11]). B nanpueitmem oxasamoch, 4to ecin
mocjie CTafMU KOHIEHTPAIMH K YCIOBHOMY PasApPasKUTEN0 ITPUCOEUHUTH
HOBHIIL areHT ¢ I[eJbi0 00pa30BaHMA NABYXUYIEHHOIl I[N YCIOBHHIX pasipa-
sguTesel, T0 HeMeJJIEeHHO BOBHUKAET CTa/ A TeHepaTuBaIiy KaK Ha «HOBHIIY,
TAK U HA «CTApHIl» CHI'HAJBI, CBUETENLCTBYIOILIAs, YTO KOMOMHAIMS <HO-
BOTO» U «CTAapOTO» pasjpajskuTeseil mpeBparmiaeTcs B OOMuil «HOBHI» pas-
ppasgurens (JI. I'. Bopomunm, JI. B. Ramomusiit u . H. 3axaposa [7]).
Tarue ke BAKOHOMEPHOCTH HAOIIONAINCH I B HACTOAIMX oubiTax. [lepsrie
COUeTAHNUs TPEXUYIEHHOTO I[eIIHOTO PAa3jpajkKUTesid IUIEeBOTO ¥ YCJIOBHO-
OpUEHTHPOBOYHOTO pediielRcOB BHI3HIBAJIM IIOABICHNE BCIBIIIKN CUHXPOHUBM-
pOBaHHBIX Kojeganuii Guonorennuanos 8—10 Koi/cex BO Bcex M3ydaeMBIX
orsenenusx. [lo mepe yxpemnenus pediexca HabGII0AATACh CTATUA KOHIEH-
Tpanumu: npu numesoMm pedaexce pannpie nsmenenus JII' mabironanmch
JUIIb B KOpPE, THIIIOKAMIE U JaTepaJIbHOM spe THIOTAJaMyca, IPH YCJI0B-
HOM OPHEHTHPOBOYHOM — B KOpe, I'MIIIOKAaMIIe I PEeTURYJAPHOH (opmarumm
cpennero mosra. OjHAKO IIPU PasBUTUH MPOIleCCa CHHTE3A [BYX IOCJIeR0Ba-
TeILHBIX pAasjpaskuTesell CHOBA BOBHHUKaeT (asa TeHepagusaruum. OToT
darT MBI paccMaTpUBAaeM Kak TpeThe [OKa3aTeJIbCTBO CHHTE3a KOMIIOHEHTOB
CJIOFKHOTO IEHOTO paspparkuresid. Ilpuw 5TomM BCIBIIIKA CHHXPOHUBUPOBAH-
HOIl arrTuBHOCTH ¢ 9acToToii 8 —10 KoJj/cex, oTpaskas peaxi(uio HA J{Ba «CTa-
PBIX» pasgpaskUTeJis, BOBHUKAJA BO BCEX M3Y4YaeMBIX OTBEJEHUAX, UTO Ha-
GaroflaeTcss KaK NPU YCJIOBHOM OPHEHTUPOBOYHOM, TAK I IPH MUILET0OH-
BareabHOM peduiekcax. B To ke BpeMs »ToT aKT yKaspBaeT Ha TO, YTO B
pesyibrare CHHTE3a JBYX «CTAPBIX» pasjppazkureseil BOBHHKAET «HOBHIIY,
eMUHEBIA PasipaskuTessb.

B cBaA3M ¢ 9THM HeJUIIHE BCIOMHHTDL J[ABHO YCTAHOBJIEHHEE (AKTHI,
NOKABLIBAIOIIIE, YTO B IPOIECCE TPEHUPOBKU YCIOBHOI'O pediierca Ha CIIOFK-
‘HBIIT paspasRuTeIb, ROMIIOHEHTE BTOT0 Pas(PaKUTesA CINBAIOTCA B e[UHbII,
aenpubiii curnas (A. I'. MBanos-Gmonencruii [10]), Beaxuii pas Bosoyxma-
IOIUil «pyHRIUOHANBHEIE KomMOunanmonunsii mentp» (M. II. llasmos [15]).
Ha ocuoBamun wmcciefoBaHusA CJIOKHBIX YCIOBHBIX peiexcoB y cobar u
ABUTATEIHHEIX pediercoB y 00e3bAH HA TPEXWIEHHYIO IEHIb PAaBApakuTe-
aelt, oguum us wac (JI. I'. Bopouun [4]) eme B 1948 r. Gwuio BhICKAaB3aHO
NPEJIIOJIOKEeHIe, YTO B DTOM CJIydae 00pasyoTesa HapasljiebHbe CBABM MeJK-
Iy THIEBHIM «IEHTPOM» U (IEHTPAMH» KOMIIOHEHTOB IITHOTO YCJIOBHOTO
pasppasknress, KOTODHE BaTeM CMEHAIOTCA IOCJIe[OBATeIbHOI CBABbIO,
O0BeUHAIONEHl OT/EJNbHBIE . YCIOBHEE (IEHTPH» € IHIEBLIM . (IEHTPOM».
B cBsiBu ¢ uem oGpasyercsa rax 6bl HOBasE BpeMeHHAs CBA3h. Tarum 06pasom,
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YU TapalaeabHbIX 1
IocJeoBaTeAbLHE i
o g B IX CBABCH Memay ogar
Hapan}JrIeﬂBHIi(I);oCBBomzymuennn (1 ST 0 Bepuros [8}]) a aTM;;Z{?OBHOPO
ke #ISEN II0CITeN0BaTeNbHO, 110 Mepe TpeI;H siarad
a (JI. T. Boponun [4], [5]). R

p C OsIBJIE ne BCIIEI R (HHX[)()H[/]BHI)HB&HHB
Ha I11e BBlI’], n ()‘;I)H HAeTca II H BIII 2 I X ‘

KOJI 68HI/II/I 61/10“0 e a roTon é;*il() ROJI eK B OTBeT SH\e Ha
oJie T HHI}IaJ]OB C yac
S/CJI bl C < 5/ p ]][ IT Cﬂ B()[) y] IKU.
y C / M
OBHBIU NTHaJ a KaMmem HE Ha 3BVK Bpa ar e ( v

TIHBO PerucTpy ,
60JILHIOII?)’I aMHﬂIi/[;};f};z;CiO;eﬁﬂaTQP&J‘IBHOM Alpe  TUnmoramamvyea Hapany e
ORI pen ey, manpae aHu. Hpu eepadorke e pedméﬂcé Ha 1p ¥0M
HoeHiA aKTHBHE)CTL e Pa;;s 00OponuTeBHOM, BBICOKOYACTOTHA ST SJIQHB’Ir‘pH-
MeJIIIEHHOBOJIHOBO i aHTI/I]IS)HOCTHOPO J};Hpa i o dodcbagnn Mool
[18]). Dror akr crugerens oo (1. B. Ramonamai [11], Wyrwicka Wanda,
HPEAICI0Menuit, uro mumen SOByer 0 IpaBiunHocTh BBICKABAHHLIX pamee
Gii JIaTEp&JIBHOPé) s PI b€ PEAKRNUN RUBOTHBIX CBABAHEL C B036vmpe}m
[16], JL. B. Kot [12] 1. iy pcatd B> Dua S, Shoonberg K.
POIIL Marepatboro mypa ,MHOP. - VIPUIDYTUX %€ noBejenyeckyx peaHZI/IHX.
SrIt i it i Tajamyca H(ECymeCTBeHHa. B HaCTOAIUX HK-
mura 8—10 wom/cex naﬁ{q}m AalbHelIee moxTBep eHe. Tar, pur-
MOCTOANHO 1 omaerontng s Paaenom mose rumoramamyca Haﬁmoa’a.naob
HOBAE, WITH! Okista Tt o BpHp afiﬁgle;wyﬁb;iiTeJILHOM pedaexrce, no oTcyTer-
YCIT0BHOTO opme Ke RUBOTHBIX TIpuU
i aMHnﬁTy;'arnﬁgﬁgg:ore peduexca. Onnospemento H{;anﬁggﬁgg:f‘;
ranamyca mpu tlottin o B};HH 6HOHOTeHHMaJIOB JIaTepaJbHOTO Apa TuIio-
Cevca pHTMﬁm B ,uaHIIIfo f}I)e((gJ;e;cIff};pIgOFBneHMe BCHBIIKY CUHXDOHY-
UnoTaamyca Ipu yeaosmowm

“OPMEHTHPOBOUHOM p
edirerce werko u
MEJI0 MecTo ToJabLKo
B Inepuop reme-

Glrenyer, 4ro Jare
PaJIBHOE ARPO rumoT
ABJIEHUY Ty e allaMmyca, npuaumMasn
HO-HccnenoBgliBHqu»aHHHH ARUBOTHOTO, /151 ‘bOPMHgOBaHnH quaGTHe B IIpo-
TeJIbCKOM JleATeIbHOCTH He urpaer cyluec'rBeHHo”pl/mHTI/IpOBOlI~
i poiru
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DER EINFLUSS ELEKTROMAGNETISCHER FELDER
| NIEDERER FREQUENZ UND INTENSITAT
AUF DIE ENTSTEHUNGSDYNAMIK DER ANTIKORPER °)
VON

P. JITARIU und N. TOPALA

The rectangular electromagnetic fields with impulses, applied with one-second
breaks at 3-second interval, during 3 minutes daily within 15 days, exercise a
tremendous stimulative influence on the formation of hemolysin in rabbits.
In these experimental conditions, the circulating blood maintains its antibodies
for a very long time, at a higher titre, as compared to the control animals.

, In letzter Zeit korreliert man die Forschungen iiber die Entstehungs-
‘dynamik der Antikdérper mit den allgemeinen Biosyntheseprozessen der

. EiweiBstoffe. Diese Wechselbeziehung wurde zum ersten Male im Jahre
1949 von Bernet und Fenner [1] aufgestellt. Sie behaupteten, daf die

 Entstehung der Antikérper aufgrund eines matrizenartigen genetischen

- Prozesses abléduft, der spezifisch, unter dem RinfluB der Antigeninfor-

‘mation hervorgerufen wird. Angesichts der Tatsache, daB die Entste-
- hungsdynamik der Antikdrper mengenmifBig nicht unversnderlich ist,
‘u.zw. sich je nach dem Zustand des Organismus verdndert und anpalt,
‘beweist Zdrodovski in einer Reihe von Arbeiten [2], [3], daB die Akti-
Vitdt des genetischen Matrizenmechanismus unter der Kontrolle des
; Hypothalamo-Hypophysen-Adreno-Kortikalsystems steht und letzten En-
des unter der Kontrolle der Hirnrinde. Die Stimulation oder Hemmung
- dieses Systems durch verschiedene physikalische, chemische oder biolo-
 gische Einfliisse, andert den dynamischen Aspekt des immunologischen
 Prozesses. Der EinfluB chemischer Faktoren mit unspezifischer Adju-
- vantenwirkung wurde schon 1925 von Ramon [4] gezeigt und 1962 von
Farthing aufs neue bestétigt.

| In den letzten Jahren wurde in der wissenschaftlichen Forschung
- den  physikalischen, magnetischen und elektromagnetischen Faktoren
Iilmmer groBere Bedeutung zugesprochen. So hat Gross [6] bei Miusen
- das Wachstum der Geschwiilste, unter dem EinfluB relativ gleichformiger

!
i *) Diese Arbeit wurde auf der ersten Tagung fiir Tierphysiologie vorgetragen (Cluj,
f 25.—28. Mai 1965).

' REV, ROUM. BIOL. — ZOOLOGIE, TOME 12, NO 3, p, 173 — 178, BUCAREST, 1967
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Magnetfelder von 4000 G untersucht und dabei festgestellt, dag de
Schutzmechanismusg gegen  die Geschwulst mit  Ehrlichschem Aszite
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& nach 10 Tagen 1/6000, nach 15 Tagen 1/4560, nach 20 Tagen
§ Hgggg’und nach 30 Tagen 1/2(,)60 (s. Tabelle 1). Das bedeutet eine Rr-

unter dem Rinfluf dJeg Magnetfeldes alteriert, wird. Gleichzeitig stell héhung der Vergleichsgruppe gegeniiber um 139 % nach 5 Tageg, um 106 9,
er eine Verringerung der Antikorper bei den im Magnetfeld gehalteney nach 10 Tagen, um 71 % nach 15 Tagen, um 999 nach 20 Tagen und um

Méusen fegt.

Jitariu, Topald ung Aliesei [7] sowie Jitariu, Topals u.a, [8] be

niitzten durch gleichgerichteten Strom von 50 und 100 Hz hervorgerufen,

pulsatile elektromagnetische Felder von Schwacher Intensitit, 100 Oe,‘
mit oder ohne Pause, und stellten eine eindeutige Begiinstigung der immu.

347 9% nach 30 Tagen (Abb. 1).

8 Tabelle 1

= - 3 : " s 5 i i i Vergleich zu
5 Himolysintiters bei den mit elektromagnetischen Feldern beeinfluBten Tieren, im g
Schwankungen des . normalen Tieren

nologischen Antwort hej Hasen und Meerschweinchen, Sowohl den Mi. ) " 20 30
kroben als auch den Toxinen gegeniiber, fegt, v. GRUPPE TAGE 5 10 5 :
Da Dei den elektromagnetischen Feldern von niederer Frequeny
die elektrische Komponente, im Vergleich zuy magnetischen, unbedeutend B oruppe 1 1/1000 ’ 1/3000 1/2500 1,1000 1/400
ist, haben wir die Ergebnisse der magnetischen Komponente zugesprochey Norm 2 171000 12500 1/2000 1/1000 1/400
und den Ausdruck Magnetfeld beniitzt. i 31,1500 1,3000 1;3000 LRl Higg
In vorliegender Arbeit haben wir die Forschungen auch auf die ; ;/}388 ;;gggg 1%888 1;1500 1/600
Entstehung der Hiémolysine erstreckt, die durch ihre Wirkungsweige eine p 1;1500 1/3000 1/3000 1/1000 1/500
besondere Kategorie von Antikdrpern darstellen, :
DURCHSCHNITT l! 171250 ( 1/2900 / 1,2660 1,1160 , 1460
MATERIAL UND ARBEITSMETHODE
f o s taglich im 1 ’ 173000 1/7000 1/6000 1/5000 1/2500
Die Versuche wurden auf 14 Hasen der Rasse Chinchilla, im Gewicht von 2,5—3,0 kgll: Verlaufe von 15 2 1/2500 1/5000 1/§§08 ;/g;gg ;ﬁggg
durchgefihrt, § Tagen o elell(tlr?_ f Ugggg }/3883 };5580 1;3500 1/2500
Die Hasen wurden in zwei (i uppen geteilt : b g:i?:ﬁt:;ilclenér;p;g 5 1/3500 1;5500 1,4500 1,2500 1,2000
— erste Giuppe : 6 Tiere (4 ménnliche unq 2 wcibliche), I 6 1/3000 1/5000 13500 1/:2500 1/1§00
— zweite Gruppe : 8 Tiere (6 ménnliche unq 2 weibliche). Beide Gruppen wurden mit‘i ; i/gggg };gggg %//8888 iﬁggg %//;_888
geweschenen und  mit 0,85 %igem Nacl auf das urspriingliche  Volumen gebrachten /
schafbockerytrozyten Immunisiert. T einem Zeitraum von 3 Tagen wurden zweimal je 3 m] DURCHSCHNITT ’ 1/3000 ( 1/6000 ,' 1/4560 , 1/3310 , 1/2060

Erytrozytensuspensiou in die Seitenvene des Ohres injiziert,

Die erste Gruppe wurde als Vergleichsgruppe angesehen. Die Tiere der zweiten Gruppe;'_,

Aus diesen Ergebnissen ist eine eindeutige Stimulation der Entste-

Wurden nach der ersten Antigeninjektion dem Einflu der elektromagnetischen Felder ausge- hungsdynamik der H'a;molysine ; durch die e'lektromagnetlsﬂchen ‘ 'Feld(;l'
setzt. 15 Tage hindurch wurden sie je 3 Min. lang innerhalp Von 24 Std. behandelt. Die beniitzten'  ersichtlich. Diese Stimulation tritt besonders in den ersten 5 Tagen au ;

elektromagnetischen Felder hatten eine Durchschnittsintensitfit von 100 Oe, wurden von gleich--  gls0 in der ersten, Phase
. des Immunitétsprozes-

gerichtetem Strom von 14 A vorgerufen und in Form von rektanguliren Impulsen angewandt
5, 10, 15, 20 und 30 Tage nach der ersten Behandlung mit Antigen wurde von beiden
Tierg; uppen Blut genommen und der Hémolysintiter im Serum bestimmt,

DISKUSSION

Aus unseren Versuchen geht hervor (Tabelle 1), daB bei den Tieren;
der Vergleichsgruppe 5 Tage nach der ersten Antigeninjektion die Ha- ¢
molysine im Serum anwesend sind und ihr Titey zwischen 1/1000 und|
1/1 500, im Durchsehnitt bei 1/1 250 liegt. Den gréBten Titer erreichen|

die Himolysine nach 10 Tagen. Big ungefdhr zum 15, Tag bleibt er konstant

(nach 10 Tagen 1/2900). Danach nimmt er ab unpd hach 30 Tagen liegt er
bei 1/400.

Bei den mit elektromggnetischen Feldern beeinfluBten Tieren ist

. 568, wonach sie abklingt.

Die Tatsache, daB 20 3
Tage, aber inshesondere E
- 30 Tage nach der ersten N
- Antigeninjektion  der 8

A

Héamolysintiter bei den
mit elektromagnetischen
* Feldern  peeinflugten Ao il el Poenl Boe
Tieren um 2 999% bzw.  Abb. 1. — Entstehungsdynamilk (ler.‘Hﬁmoi?ysillle l)gti ;len
um 347%grﬁﬁer als bei Hasen, die der dem elektromagnetischen elde mi m-

3 3 pulsen ausgesetzten Gruppe angehéren (Su-ichlirllig) im
den Normaltleren lSt, Vergleich zu den Hasen dey Normalgruppe (Vollinie).

laBt  sich  durch das . e :
t’ lingere Verhleihen der groferen Konzentration der Antikérper im

der Titer der Serumhimolysine vie] grofer als bei den Vergleichstieren, Blutkreislauf dieser Miere eriliren, wihrend in der gleichen Zeit dio

5 Tage nach der ersten Antigeninjektion betrigt der Durehschnittstiterf

amolysine bei den Vergleichstieren rasch abnehmen.




Diése Versuchsergebnisse bestédtigen unsere vorhergehenden For-
schungen iiber den EinfluB der elektromagnetischen Felder auf die anti-

mikrobielle und antitoxine Immunitit.

Im Falle der antimikrobiellen Tmmunitit bei Hasen bewirken die
elektromagnetischen Felder schwacher Intensitéit, die in Form von sinu-
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Abb. 3. — EinfluB von Magnet-
feldern mit Impulsen auf die
Bildung der Antitetanus-Anti-
toxine bei Meerschweinchen :
Abb. 2. — Die Entstehungsdynamik der Antiproteus 1, Normalgruppe (Vergleichsgruppe) ;
OX, -Agglutinine bei den Hasen, die der Gruppe 2, die mit Elektromagnetfeld beeinfluBte
angehéren die mit elektromagnetischem Felde mit Gruppe; 3, die mit Antitetanus-Anatoxin
Impulsen behandelt wurde (Strichlinie) im Vergleich +CaCl, injizierte Gruppe; 4, die mit
zu der Gruppe, die dem elektromagnetischen Felde Antitetanus-Anatoxin +CuCl, injizierte
ohne Impulsen ausgesetzt wurde (Punktlinie) und zu und dem Elektromagnetfeld ausgesetzte
der Normalgruppe (Vollinie). Gruppe,

S M0 A5 2 25 0 55 40 45 age

soidalen Impulsen angewandt wurden, eine Verstirkung der Immuni-
sierung und zwar ebenfalls in den ersten 5—10 Tagen, als der Agglutinin-
titer Antiproteus OX,, der Kontrolle gegeniiber um 60 —100 % im Steigen
begriffen war (Abb. 2).

Auf die Antitoxinimmunitit der Meerschweinchen bewirkten die
elektromagnetischen Felder der gleichen Intensitit, aber in Form von
geradlinigen Impulsen angewandt, eine Steigerung des Antitetanus-
Antitoxing um 83 —160 %, und im Falle des Hinzufiigens von CaCl, zum
Tetanusanatoxin, das als Antigen beniitzt wurde, betrug die Steigerung
des Antitoxintiters im Vergleich zur Kontrolle 250 % (Abb.3).

Daraus entnehmen wir, da8 die elektromagnetischen Felder schwa-
cher Intensitit, die in Form von Impulsen angewandt sind, unter den
oben besprochenen Bedingungen, auf die Immunitit im allgemeinen eine
wichtige Stimulation ausiiben.

176 P. JITARIU und N. TOPALA 4"

UBER DIE ENTSTEHUNGSDYNAMIK DER ANTIKORPER 177

rgebnissen geht klar hervor, daBl die Codierung unter
dem E%Efslu%egel]’a vgon uns bengﬁtzten elektromagnetischen Felder .‘sehwgwhel{‘j
Intensitdt abgedndert wird. Unter unseren Versuchsbedingungen ‘I].’lmII‘l
i eAntigeninformation eine andere Tragweite an und dadurch wird dlg
dlet tehungsdynamik der Antikorper, sowohl im Falle einer Antlmlk}'oben-
'E£3rs Antitoxinimmunitét, als auch im Falle der Bildung von Hémoly-
ginen eindeutig stimuliert und zeitlich verlingert.
’Ebenso ist es von grofem Interesse zu zeigen, daB man unter dem
' BinfluB von Magnetfeldern anderer Stirke die entgegengesetzte 1nllmun(i;
‘logische Antwort erhéilt. Deswegen sind sowohl diese Ergebnisse a s ?Jlgct
nsere vorhergehenden den Feststellungen von Leo Gross entgggengesg zt,
‘Eer unter dem Einflul statischer Magnetfelder von 4000 G ein Vorherr-
" schen der Immunititsantwort bei Miusen erzielte. :
| Wir glauben, dafl die biologischen Effekte der elektromagnetlsc}:{an
' Felder durch die Stirke und wahrscheinlich auch durch die Forlmkt er
peniitzten Felder beeinfluft werden, da die Anwendung _vlon '%{ e roI-.
“magnetischen Feldern in Form von geradlinigen Impulsel} viel wir saime
List als ihre Anwendung in Form von Sinusoidimpulsen oder ohne Iinpu seril.
Dadurch 148t sich auch die bedeutsame Verstéirkung der mm‘l;n':
‘sierung bei der Entstehung von Antitoxinen und Héamolysinen im Ver
gleich zur Bildung von Agglutininen erkliren.

SCHLUSSFOLGERUNGEN

ie durch gleichgerichteten elektrischen Strom hervorgerufenen
elekt1'(1);n];g?1etischengFeldgr schwacher Intensitit, die in FOH}? V(d)ln gqx(;adé
‘ linigen Impulsen von 3 Sekunden mit Pausen von 1 Se 1321 e, qden
Minuten tdglich, in einer Zeitspanne von 15 Tagen angewan o wurden,
 bewirken eine wichtige Stimulation der Hémolysinbildung bfn asen.
' 2. Die Stimulation durch elektromagnetische Felder tritt besonders
~in der ersten Immunisationsphase zum Vorschein und erreicht das Maxi-
mum 5 bis 10 Tage nach der ersten Antigeninjektion. '
3. Die mit elektromagnetischen Feldern behandelten Tiere .beg)la.,lteln
- den erhohten Antikorpertiter in ihrem Blutkreislauf lingere Zeit bei als
die Vergleichstiere. . = )
4.gDie Brgebnisse iiber die Entstehungsdynamik der Hap;)oly(sim'e
- sind im gleichen Sinne wie unsere vorhergehenden Forschungen tu er ei}él
- BinfluB elektromagnetischer Felder auf die Immunitét und bestitigen sie.
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REACTIVITY OF THE ADRENAL CORTEX

- IN PHENOMENA OF METEOROTROPISM IN RAMS*

BY

AL. LUNGU, MINODORA BUNEA, V. TEODORU,
ANA CRISTOVEANU, ALINA TACHE and I. DINU

The study of the daily variations of the urinary 17-KS.and 17-HOCS in castrated
rams for periods of 20 days and the reference of the hormonal data ‘to ineteoro-
logical indexes showed : .

a) the presence of a single sense of variation of 17-KS and 17-HOCS in the
animals studied simultaneously; :

b) constant coincidence of moments with strong wind with maiked incr.eases éf
the 17-KS and 17-HOCS ; _

¢) the existence of a higher average level of hormonal values on the.days with
average temperature below 0°C in comparison with the days with temperature
over 0°C as well as in the days with atmospheric precipitations as compared to
those without precipitations, these {wo correlations being nevertheless not depen-
dent of one another.

The part played by the adrenal cortex in adaptation processes
of higher organisms to the physical factors of the environment has
been proved by a considerably large number of researches in which
either artificial conditions were applied (usually during acute experi-
ments), or criteria of climate and season employed for the appraisal
of the results.

We undertook to detect possibly existent correlations between me-
teorological variations under natural conditions and the daily oscilla-
tions of adrenocortical function in animals, bearing in mind that in this
way it is possible to avoid to a considerable extent the interference of the
complex effects of other oecological elements with the meteorological
influences [5].

* Work presented at the First Session of Animal Physiology (Cluj, 25—28 May 1965).

REV. ROUM, BIOTL, ~Z0OLOGIE, TOME 12, KO 3, p, 179—188, BUCAREST, 1967
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MATERIAL AND METHOD

The animals used for our study were castrated rams, since their urine has the advan,
tage of not containing hormones of testicular origin in its steroid mixture. The rams haq

been castrated before reaching the age of one year and, at the time of the experiment, werg

3 1/2 to 4 years old, weighing 50 to 60 kg. The observation was carried out in two periods
of 20 days each, and on two different groups of animals : the first lot of three animals, from

December 16, 1964 to January 4, 1965, and the second group of two animals, from February g

16, 1965 to March 7, 1965.

Adrenocortical hormones were determined in the urine every day. In the first group‘
17-ketosterq'i\(l$,,;(.1'7:1‘(.s) were det¢rmined by the procedure of Drekter-Zimmermann (60 deter-
minations in all), and in tllétlseqond Broup 17-KS and 17-hydroxycorticosteroids (17-HOGS)
were ‘delérmined’by the method- bf Porter-Silber (40 determinations in all); The urine of the
animals was collected with the aid of a special collecting device for metabolic investigationg
in domestic animals,

The animals were kept under natural conditions, in a shelter made of brick-walls, without
artificial heating and without doors. il j

Both' in ‘the ‘period ‘préceding the test and during the investigation their food was
strictly standardized, representing 0.9 nutritional units and 72 g digestible proteon daily,

The daily values of hormonal indexes were noted in connection with the variations of
current: :meteorelogieal :indexes. « : SRR . ; : :

For anemographie dynamics -we reported the diagrams representing the strength of
winds to hormonal curves. byaragd

As the direct confrontation of hormonal variations with atmospheric temperature and
moisture was inconclusive, we divided the days of each period:of investigation according to
their average temperature either below or above 0°C and according to the presence or absence
of pl'eéipitatidns. : WL A . ' :

During the first investigation period the daily mean temperatures oscillated between
—2.4°C and + 4.9°C (six ‘days below 0°C and 14 days above 0°C), and during’the second period|
they were between — 6.6°C and -+ 5.3°C (13 days below 0°C and 7 days above 0%G)A T

Atmospheric p'recipiiéltidné;W'ere'present during the first experimental period for 11 days,
and during the second one for 12 days. Sl ' '

Daily values of 17-KS and 17-HOCS were referred to the various categories of days men-
lioned above, both regarding the whole group and each individual animal, calculating the res-

pective mean values and appraising the significance of differences by finding out standard errors
and the p index. . : 3

Similar procedures were tried. also for establishing some relations between hormonal in-
‘dexes on the one hand, and atmospheric pressure and relative moisture on the other.

RESULTS

During the investigation ; the hormonal values displayed large va-
riations, occasionally exhibiting massive rises or falls from one day to the
next. It could be seen that, generally, the variations in hormonal indexes
were parallel in each of ‘the groups, there being a striking agreement in the .

sense and the intensity of oscillations, particularly in the case of large

amplitudes of the Ilatter. v
The reference of hormonal indexes to some current meteorological
indexes revealed a number of correlative links which demonstrate the par-

ticipation of the adrenal cortex in the meteorotropic adaptation of animals,
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A. Oorrelations between anemographic dynamics and daily oscilla-
tions of steroids in the urine.

In anemographic dynamics three indexes were considered : (1)
the speed of the wind taken at four moments in 24 hours (at 1, 7, 13 and
19 hrs) ; (2) its mean maximum speed ; and (3) the intensity of ma_x1m1%m
usts of wind in 24 hours. The results ob_talned show that 17 -K_S indexes
are distributed in a certain relationship with anemographic graphs.
The times of strong wind invariably coincide with elevated 17 -KS‘levels,-
a phenomenon recorded in both groups of animals during both periods of
investigation (Figs. 1 and 2). A similar correlative relationship exists
also as regards 17-HOCS oscillations which were measured in the second
group, with the observation that the peals of hormonal curves occurred
with a certain delay (24 to 48 hours) after the maximum intensities of

wind (Fig. 3).
B. Correlations between air temperature and hormonal indexes.

Considering the hormonal levels in relationship with average daily

- temperature, we found that on.days. having mean temperatures. below

0°C, the 17-K'S and 17-HOCS levels were constantly higher than }cl)ormo'nal
indexes found on days with a mean temperature exceeding 0°C (Figs.
4 and b). : - ;

The mean values of 17-KS were 11.5 mg as against 5.8 mg in the
first group, and 11.6 mg as against 9.5 mg in the second group, with
significant statistical differences. The mean values found in each of the
animals equally show higher values of 17 -KS on days with lower _tempe—v
ratures, with statistically significant figures in four of the five experimental
animals (tables 1 and 2). ‘ :

The same applies to 17-HOCS, and though in one of the animals of
group 2 the difference is not statistically significant, in the total of 40
determinations, the statistical significance appears as p < 0.003 (table
3 and Fig. 6). _

Hence, under our research conditions, cold was found to be fostering
the enhancement of adrenocortical activity, as could be seen from the
Increased urinary elimination of 17-KS and 17-HOCS.

C. Correlations between atmospheric precipitations and hormonal indewes.

Referring the hormonal indexes to days with and without atmospheric

| ~ Precipitations we found in the first group a mean value of 11.6 mg of

17-KS on days with precipitations as against 5.2 mg on the other days,

and in the second group 11.6 mg on the average as against 10.3 mg res-

pectively. In both cases the differences were statistically significant.
Considered in each of the animals separately, the upper level of

17-KS on days with precipitations was found statistically significant in 3

cases (tables 4 and 5, Figs. 7 and 8). : ; ;

i As regards 17-HOCS, both animals investigated displayed a higher
level of hormonal indexes, statistically significant, on days with precipi-
tations (table 6 and Fig. 9).
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Table 2

Variations of 17-KS values In refation wity
1 atmaesph
experimental group (k6 Feb, — 71 Yg:a‘r‘ii‘l“l'g,(g;lmm e

Determinations ave

l

below 0°C

Mean values of 17-K S
(mg/24 hrs) on days with
rage atmospheric temperature p

| above o°c

Animal 1

Animal 2

Both animals

Fig. 6. — Mean values of urinar
. y
17-HOCS in the two animals (\I

M,) and average figure (M) in

relation with
temperature,

the daily average
below or above 0°C.

12.404-0.5
10.90+-0.4 9.704-0.7 ~0.11
R TR RO L

11.00--0.6

9.304+0.7 <0.001
e e RO R L L R

Table 3

Variations of I7-HOCS in relation with atmospherie temperature

0 1 With ﬂ/’t’[/ﬂ//if/ﬂm‘

9.504+0.5 <0.01
/7/—/0 o¥g
my/Zhh
8. Pia M
i | A 1,
|
ek
/5 ;
! I
X I [
|
| i
V4 T y’
|
|
]
i
|
g |
]
|
|
3 | ;
]
| 95%
, v i
|
J |
!
]
I
|
]
I

| Without precipitationg

 Days >

Fig. 7. — Mean 1 values of urinary 17-KS in the
entire group (M) and in each of the animals

My, M,, M s) in relation with the Presence or

absence of atmospheric precipitations (First
research period).

Mean values of 17-HOCS
Kb ys s (mg/24 hrs) on days with average
Lt tinations atmospheric temperature P
below 0°C l above 0°C
Animal 1 5.24-0.67 2.74-0,33 <0.003
Animal 2 6.3-+0.60 5.44+1.00 > 2
Both animals 5.84+0.44 4.04-0.67 <0.03
Table 4
Variations of 17-KS values in relation with at heric precipit in the
first group (16 Dec. 1964 —4 Jan. 1965)
Mean 17-KS values (mg/24 hrs)
on days
Determinations P
with precipita- | without precipi-
tions tations
Animal 1 12.604-3.5 4.6640.7 0.02
Animal 2 10.004-2.4 5.75+0.3 >0.05
Animal 3 12.1043.2 v 5.40-+1.0 ~0.04
‘Whole group 11.604-1.7 5.20-+0.5 <0.001
Table 5

Variations of 17-KS valuesin relation with atmospherlc precipitations in the second
experimental group (16 Feb.—7% March 1965)

Mean 17-K S values (mg/24 hrs) on
days

Determinations P
with precipita- | without preci-
tions pitations
Animal 1 12.604-0.3 10.60+0.2 <0.001
Animal 2 11.204-0.7 10.10+-0.4 ~0.16
Both animals 11.904+0.4 10.35+0.5 ~0.05
Table 6
Variations of 17-HOCS in relation with atmospheric precipitations
Mean values of 17-HOCS (mg/24
hrs) on days
Determinations R P,
with precipita- ‘ without precipi-
tions | tations
Animal 1 5.3-40.79 ’ 3.2--0.45 ~0.01
Animal 2 6.840.44 3.540.37 <0.001
Both animals 6.04-0.50 | 3.310.28 <0.001
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The above data show that among the elements of the meteorologica]
t=)

pattern, atmospheric precipitations were equally capable of takine part

in the meteorotropic stimulations of the adrenocortical activity

It should be mentioned that duri i i
L a ng the first period of investigati
only 2 out of 11 days with precipitations coincided with days on Wﬁ?ctlions

theijsteroi
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DISCUSSION

Our findings demonstrate the existence of a meteorotropic reactivity

of the adrenal cortex in animals. : .
; As regards the influence of wind intensity upon the level of cortico-
d hormones, this has so far been demonstrated in man only. Compared

mean temperatur i w o ; 5 . p
berature of the air was below ¢ C, and during the second perioditg the respective investigations [6], [12], the relationship between anemo-

Ny
17-Hocs o 'Zz/ )
me/24h *H
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s ; nra | : 0-} V
\Withprecpitstions) —e— o Withoot precipitations : = .03‘4’ 4
Days With precipitabions Without precipitations

Fig. 8. — : i :
8 8. — Idem (Second research period), Fig. 9. — Mean values of urinary
17-HOCS in the two animals (M,, M;)

al_ld average figure (M) in relation
With the presence or absence of
atmospheric Precipitations.

the. above coincidence
Which demongstrates that” the relationship between

cal elements and the hormonal i
. al react < . p
Independent manner. ‘ot are taking place in

*

Uad : ; 8 :
€r our research conditiong and in the animal Species investigated

C C
unc 9

occurred on 7 out of 12 days with precipitations, :
these two meteorologi-
a comparatively

graphic dynamics and hormonal oscillations in rams proved far more
‘clear and constant. | oL,

Under laboratory conditions, a large number of Investigations have
‘brought to light the enhancement of adrenocortical function under the
influence of cold [1], [2], [8], [10], [13], but was found by using sudden
‘transitions to low temperatures, clearly different from the possible osecil-
lations occurring in nature during the established time interval. Under
mnatural conditions the relationship between air temperature and cortico-
steroid variations has only been studied either according to seasonal va-
riations [3], [4] which include, aside from meteorological factors, also
.complex environmental influences (climate, food, social factors, ete.) or
after fast travelling over great distances with extreme adaptation [11].
'All these studies have been made in man with the exception of those of
- Santisteban [9] who demonstrated that urinary 17-KS levels in mares
“are high during the cold season if the animals remain unprotected by
 blankets. Our data show that in animals air temperature is liable to
‘influence the daily oscillations of the adrenocortical function.

In the literature available to us we found no data regarding the
and adrenocortical

‘relationship between atmospheric precipitations
activity.

Mention should be made of the fact that, unlike the positive findings
reported in this paper, the previous investigation of one of us [7] failed
to reveal, in man, any correlations between daily oscillation of cortico-
- steroids and temperature variations or the presence of atmospheric pre-
cipitations. On the other hand, certain correlations could be established
between the adrenocortical reactivity of the human body and air moisture,
~which failed to appear in the animals studied by us.

‘ The latter observation raises the question as to the differentiation
~of meteorotropic reactivity of the adrenal cortex according to the species,
“and emphasizes the importance of research in the field of animal bio-
“meteorology with theoretical prospects in comparative physiology and

- bossible applications in cattle-raising.
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PAR

I. MOTELICA et N. SANTA

The influence of insulin upon blood galactose level has been studied in carp
(Cyprinus carpio L.).

The experiments were carried out on a total number of ten groups, four carps in
each group, two summers old, kept in aquariums supplied with fresh water at
19— 22°C. FEE 3
Galactose (10 % solution) in proportion .of 1 g/Kg has been.introduced by help
of a sound directly into intestine. The insulin has been injected intraimuseularly.
The reducing substances of blood were determined by the Hagedorn-Jensen
method.

Blood galactose was evaluated at a spectrophotometer in the 720 my. band.

The results obtained led us to conclude that insvlin has a considerable positive
influence on the absorption and utilisation of galactose.

Dans un travail antérieur [3] nous avons présenté les résultats de

- 108 recherches sur I’absorption et Putilisation du glucose, du galactose et

du fructose par la Carpe. On a constaté qu’il y a des différences notables
entre cestrois hexoses en ce qui concerne la vitesse de leur absorption

. intestinale et nous avons envisagé la possibilité d’une certaine compé-

tition entre ceux-ci.
Nous avons entrepris, depuis, d’autres recherches dans le but d’ap-
profondir cette étude et nous exposons dans la présente note les résultats

de nos travaux concernant les effets de T'insuline sur la galactosémie

~ Provoquée.

Des recherches antérieures [1] ont conduit & la conclusion que 1’insu-
line exerce les mémes influences physiologiques sur tous les oses qui pos-
sedent une configuration spatiale analogue pour les trois premiers atomes
de carbone et par conséquent sur le galactose également.

. D’autre part, Levine et ses collaborateurs [2] ont montré que 1’in-
suline augmente considérablement 1’espace pour le galactose.
. .
* Travail présenté a la Premiére Session de Physiolegie animale (Cluj, 25-—28 mai 1965).
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La méme dose d’insuline, injectée 6, 12 et 24 heures avant le galac-
MATE ST MET - i rovoque des effets différents (v. lots V, VI et VII)..\ On constate
Jri :gii&ﬂ unéqplus forte influence de ’hormone dans les premiéres 24 heures.

Les expériences ont porté sur une quarantaine de carpes sauvages péchées dans un Iy
danubien (Greaca). Les exemplaires utilisés avaient un poids corporel moyen d’environ 1 kg mg//p&m/
Au laboratoire, les poissons étaient gardés dans un aquarium a eau courante. La tempg
rature de I’eau a varié de 19 4 22°C. Les carpes ont été maintenues en inanition totale duram; 2601
toute la période expérimentale. :

Les essais ont commencé aprés une période d’adaptation de trois semaines. On a organiy: 240
10 variantes expérimentales. Pour chacune d’elles on a utilisé un lot de 4 exemplaires. i :
Les prises de sang ont été faites par ponction cardiaque, avant et 2, 5, 24, 48, 72 ¢
96 heures aprés I'administration du galactose. g :_; 2004
Le galactose (d-galactose Merck) a été introduit directement dans Pintestin, a Paiq

d’une sonde. On a utilisé une solution aqueuse a une concentration de 10 %. La dose administrg 760 ( [
a été de 1 g/kg. :

2201

L’insuline (Biofarm, produit roumain) a été injectée dans la masse musculaire de Iz jv
paroi du corps. Les doses utilisées ont été de 5 et de 10 u.i. En certains cas, I’hormone a ét(f 140
injectée immédiatement avant ou apres I’administration du galactose, et en d’autres cas, 3, 5,
12 et 24 heures avant celle-ci. Aux carpes du lot témoin (VIII) on a injecté un volume égal d¢ 7207

NaGl a 6,5%/y,. 1 i l 2 m—rm »

La galactosémie a été évaluée a I’aide d’un spectrophotomeétre (Zeiss), dans la bande de‘ 19 ! ! L U R g ; W U
720 my, aprés une fermentation a la levure de biére & + 37°C. On a également dosé l’ensemhle: 01 |
des substances réductrices du sang selon la méthode de Hagedorn-Jensen. b |
¥ ool
, Lo
RESULTATS

| :lr.-lvlv T -1'-"-v'vv/ LTy T ,'3v4nv|/|v31| :/I-j-rjwf
123456 123456 1234 2949 12348 2 234 12345
A . , : i o 7 I/ 67/ 55 s r h/g r wr
Les variations de la concentration des substances réductrices du - ' .
sang sous ’influence du galactose et de I’insuline sont représentées dans la Fig. 1. — Influence de V'insuline sur la galactosémie provoquée I—VII, lots expemnenlu/ux;
i 8 9 npt ] ey : ~ VIII, lot témoin. Toutes les carpes des lots expérimentaux ont recu du galactose,1 g/kg..
flgllle 1. Les valeurs gx'p'ument les pourcentages des déVlatlonS produltes? Aux ’individus des lots II et III on a administré simultanément de Pinsuline : 5 (IT)-et 10
par rapport au taux initial (= 100). : (IID) w.i./kg. Les lots IV—VII ont recu Vinsuline (10 w.ifkg ) 3 (IV), 6 (V), 12 (VI) ou bien
L’analyse de ces résultats montre que dans nos conditions expéri- 24 (VII{) hel}res avant le gtala;:llosi. R e
» Y " ‘ 1 % o7 1 ] €S colonnes representent le taux glob €es ¢ ST i N [ ¥
mentales le galgmctose esb absmbe SRBeZ Ylte (V’ lot I) ’11 att__’elnt un I.na’Xlnu.lm ml de sang, aux différents intervalles de temps aprés I’administration du galactose =
de concentration dans le sang aprés 6 heures, pour revenir ensult@@IROH s 5 h; 3, 24 h; 4, 48 h; 5, 72 h; 6, 96 h.
aux valeurs des témoins aprés 24 heures. Aprés 96 heures on remarque
une légére diminution de la galactosémie au-dessous de la valeur initiale . . . . . . 5 k : ; ;
du taugx des substances rédué%triees totales (SRT). Il s’agit apparemment apres l’admlr'ustr'a;tmn dué gala(?,tozle, pen\od,e du.l?'l\ltlldquf e Jg ?EXI dg.z-
d’une mobilisation insulinique sous ’action d’une hypersucrémie. _ S,RT reste négatif, malgré, sa ten it.nce atlgxg?{m. a ta Z& eur normale et
§ee % . 5 % . 3 i °S 11§ S maectivee.
L’administration du galactose et de I’insuline presque simultanémenf, 4 2ugmenter ensuite, lorsque I'insuline es IR 1Ay,

a provoqué (lots IT et ITI) des effets proportionnels & la dose d’insuline

utilisée. Sous l’influence de I’hormone, le taux des SRT est plus faible

et le refour aux valeurs initiales est plus rapide que chez les carpes mnon: DISCUSSIONS
insulinisées. L’effet est encore plus manifeste chez les carpes traitées a ; a5k : :
’inguline quelques heures auparavant. On, voit, par exemple, que, deux Nos résultats experimentaux montrent donce que le galactose est

heures apres Padministration du galactose, le taux des SRT se maintient. Iapidement absorbé au niveau de lintestin de la Carpe et que, en conse-
encore au-dessous du niveau initial ; cing heures apres, la concentration quence il se produit une augmentation considérable de la co}nqe.nt-lauon
augmente un peu, pour rester & ce niveau pendant 24 heures et retomber. 4€s Substances réductrices totales (SRT) du sang. On a constate également
ensuite & une valeur négative. - que linsuline exerce une profonde influence sur ces phénomeénes.
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I’interprétation de ces faits souléve un certain nombre de questiong

concernant le métabolisme du galactose. Arrivet-il dans le sang non transs
formé ? Est-il converti en glucose au cours de P’absorption ou pendant 1

mg /100 m/
260

220
200
760
760

7201
100

801

50-
4071

201

/ leln

N

PL =Y
Lot I : Lot I

AR M T B PR e R 96 heyre, . :
, conclusions suivantes :
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ot

Chez les carpes insulinisées (5 u.i./kg), les phénoménes se déroulent
de la méme maniere, cgrtaines différences d’ordrg quaptitatif indiquant
pourtant une intervention de l’horrr_lone dgms Putilisation du galactose
mise en évidence par une concentration moindre dans les premiéres heures
et par sa disparition plus rapide).

De D’analyse de ces résultats ressort un fait tros remarquable con-
cernant le rapport du galactose aux SRT : c’est que la quantité de

“galactose présente dans le sang est beaucoup plus grande que la différence

qui existe entre le taux des SRT avant et aprés son administration. Ces
papports (G/SRT) ont ét¢ de 180/201, aprés 2 heures, et de 204/261,

aprés b heures (v. fig. 2, lot I). Or, si le taux des SRT restait inchangé

— 94 mg/100 ml), la différence atteinte aprés les trois heures suivantes
stant de 107 mg (201 —94 = 107), il s’ensuit que celle-ci est beaucoup plus
motite que le taux du galactose (= 180).

Ces résultats montrent par conséquent que la présence dans le
sang d’un taux élevé de galactose a déterminé une forte dislocation des

autres substances réductrices (surtout du glucose). (Vest une hypotheése

que nous nous proposons de vérifier dans un autre travail.

Chez les carpes insulinisées, la galactosémie provoquée est moins

levde, ayant une valeur qui correspond assez exactement i la différence

gui existe entre les SRT avant et aprés Padministration du galactose.
Nos résultats confirment done autant la thése générale de Gold-

tein et coll. [1], que la conclusion de Levine et coll. [2] concernant 1effet

de linsuline sur Iutilis ation du galactose.

CONCLUSIONS

De T'ensemble des expériences exposées dans ce travail résultent les

Fig. 2. — La galactosémie % et le taux des substances réductrices totales (SRT) # apré§

I’administration du galactose (1 g/kg) aux individus du lot I et aprés l’administration con-

comitante du galactose (1 g/kg) et de I'insuline (5 u.i. /kg) aux carpes du lot II, & différents
intervalles de temps.

Les colonnes représentent la concentration en mg/100 ml de sang.

circulation? Quel est le taux du galactose dans I’ensemble des SRT
présentes dans le sang? :

L’élucidation de ces questions réclame des recherches multiples ef
complexes. Dans une premiére étape nous avons dosé chez deux lots expé-
rimentaux de carpes, d’une partle taux des SRT et d’autre part celui du
galactose. Les résultats obtenus sont présentés dans la figure 2.

En comparant les valeurs obtenues apres le méme laps de temps, on
a constaté un certain parallélisme entre les concentrations du galactose
et des SRT. Une grande quantité de galactose est présente dans le sang
deés les premiéres heures apres son administration mais sa concentration
diminue assez vite, tombant & un tiers aprés 24 heures et disparaissant
intégralement apreés 48 heures, tandis que le taux des SRT reste encore
assez élevé. i r

1. Le galactose administré chez la Carpe par voie intestinale est
apidement absorbé et métabolisé.

2. Une insulinisation préalable détermine une galactosémie moins
orte. L’effet maximum a été obtenu avec la dose de 10 w.i. injectée

frois heures avant administration du galactose. Dans ces conditions 1insu-

ine provoque un raccourcissement de ’effet galactosémique.

3. Une galactosémie massive provoque une diminution considérable
le la glycémie.
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JONTRIBUTIONS TO THE STUDY OF THE ENERGETIC
METABOLISM OF MOLLUSCA*
£ BY

C. A. PICOS and M. CUCERZAN

Les recherches des auteurs concernant différents aspects des échanges respira-
toires chez Anodonta piscinalis L. ont mené aux conclusions suivantes.

1. Entre 18° et 20°C, les moules étudiés consomment en moyenne 7,46 ml 0,
et dégagent 10,72 ml CO,/kg/h.

2. Les valeurs des échanges respiratoires consécutifs a des périodes d’anoxibiose
(10— 180 min) ne dépendent pas de leur durée.

3. La thiourée introduite dans I'eau en proportion de 0,05 % provoque une aug-
mentation prononcée de la consommation d’oxygéne.

INTRODUCTION

The energetic metabolism of mollusca has generally been little

studied, so that some problems in coanection with it have not been fully

elucidated, while others have not even been tackled.

: Some of the earliest investigations on representatives of this group

of invertebrates were made in 1877 by Joliet and Regnard [3], who deter-

lmined the respiratory exchanges in Octopus vulgaris and Mytilus edulis.
Subsequently, various aspects of the energetic metabolism in certain

~ Species of mollusca have been studied by a series of investigators, some of
~which are well known: Vernon (1895) [8], Thunberg (1905) [7], Parnas

(1910) [5], and others.

From the investigations made on Anodonta, employed in our experi-
ments, we mention, in the first place those made in 1918 by Weinland [9],
which offer interesting data regarding the dependence of respiratory ex-
changes of this species upon different conditions (lnanition, nutrition, ete.).
In 1946, Graevski [2] established the thermic optimum in Anodonta
and other sweet water mollusca, determining their respiratory exchanges.
More recently (1961), certain aspects of the energetic metabolism
of- the Anodontae have likewise been investigated by N. Botnariue,
A. Negrea and . A. Picog [1], who contested, among other things, that

* Work presented at the First Session of Animal Physiology (Cluj,-25—28 May 1965).

REV. ROUM. BIOL.—ZOOLOGIE, TOME 12, No 3, p.195-201, BUCAREST, 1967
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I oxygen consumption of anima,

Is with glochidia was much higher than ) e
‘ of animals without glochidia, '

e e
Sice % & . 3 5 g = :fil Z; ;‘T: %
‘ : Determlmng the existence of certain lacunae and Incertitudes in { 1 © ( o 1
i knowledge accumulated to-date i connection with the energetic mgf e & : 4
| f 5 : . ? . = T e o
{ bolism of mollusca, we proposed to carry out certain Investigationg o Z g‘ ® Sle
5 this direction, the first results of which form the object of this pay( s|=5| = gl ¢ el
i & 32 E} 5 al o1
= 3 o B -+
=l S
Q |— —— RS T
MATERIAIL AND WORKING METHOD -l . e 1 §| Q
e We experimented In winter and spring months, on Specimens belonging to species 4 _ £l = i ' s
donta piscinalis 1, -»in a dormant state, conditioned by a long period of inanition (about 3 mon ‘g § | - : = ;
The determination of the gaseous exchanges was made by using closed respirat; f; o P Z’ 53 I =S 6;3
S = = =z . o 1G.
chambers and Winkler’s methods for the dosing of 0xygen and carbon dioxide in water. a|= o 8] 2 ; Nl ol
The objects of our investigations were the following : § _g i i + +
1. to determine the O, consumed, the GO, released and the respiratory quotient (Q. g & ——— T g
in normal conditions and after different time intervals (10— 180 minutes) of anoxibigg i o~ £ g 2 ::' 2
achieved by taking the animals out of water ; : v 2 f\n i ;_ B :* ; 8 R~
2. to determine the O, consumption of anodontae after different time intervals (3 hoy ! bt E=T IR { A
to 15 days),:from their introduction into water with 0.05 8 % thiourea ; : E g T A
3. to determine the post-action of thiourea in a control lot and in an experimental o 8|l= & 1‘;; ; s| g
Ll =d [ a — ¥ <
3 ~H 2 — o)
alel -~ i i
' = |5 =
EXPERIMENTAL RESULTS _§ g ; ‘:?._ 2 a 2
4 9 Dodle A & 3 | B| ¢
The values of the 0Xygen consumed, of the carbon ledeq release 2 |5 ) ~ i
and of the respiratory quotient obtained in 14 Specimens, first in norr o ‘
‘ conditions and then ‘after different periods of anoxibiosis are present e a = | i
| in table 1. L N8 83
‘ % : :
[ Table 1 2 3 £ = + I
| 4 *I: Rl LA
: Respiratory exchanges in Anodona piscinalis T. in normal conditions and after different anoxibiosis periods S| = Q) ® ;‘]‘ s
| o= o E[} . 4 . L3 \'
RESPIRATORY EXCHANGES _ glzl .5 S 3 ]| ®
Il ‘ 3 Water | Durati bl B = o
‘ te e In normal conditions Subsequent to anoxibiosis of anoy - g s B )
f Speci- ‘Weight b p : (0) CO (0) CO. biosis ( e e —— *‘Mmﬁ—
| rature in 2 2 2 2 e g|s Q] =
(i men (g) °¢ (ml/kg/ | (ml/kg/ Q.R. [(ml/kg/ (ml/kg/ | Q.R. minufte == » s e
181k /hrs) | /hrs) /hrs) | /hrs) s 5 & & ] 8
[ ¥ & =p] + |- % %
| | s &
}‘ J 1 27.43 18.5 | 10.93 | 13.56 | 1.24 255 | 0 0 10 | e R e S W e
2 30.93 18.5 10.66 | 16.16 | 1.51 5.49 9.47 | 1.72 2 Sl 23 g8 23
i 3 35.22 19.8 1.02 1.27 1.2 14.91 33.39 2.35 30 E] 32 §§ 5 xolmte g - = g 8
( 4 28.98 19.4 0.13 1.03 | 7.92 1.96 0 0 40 Bl tema| 8 B Al 28 55
5 15.65 19.4 543 | 14.12 | 2,60 0 0 0 50 loE el o s2l 2| Bg 7
6 50.28 18.6 7.04 12.13 1.72 9.16 10.52 1.14 60 1 E- IZR=i e (oB e = a
7 39.43 18.0 7.86 10.37 1.31 9.15 4.61 0.50 70 & 2 - frayy ’g‘ 2 =2 éf:
8. 36.50 18.0 7.34 12.87 1.75 0.98 5.83 5.94 80 g 2 2 = g - = .5 o
9 34.85 18.9 4.59 10.61 2.31 4.30 15.66 3.64 90 ‘ 2 %o: @ ;53 gw 3 3 o Fé’g
10 58.85 20.7 9.68 9.34 0.96 6.62 10.36 1.56 100 ) = 5“’ = 5 e ) = %’g,
11 54.15 20.9 4.06 5.53 1.31 6.83 17.54 2.56 110 = A Q{cv a5
12 43.30 19.7 9.93 7.85 0.79 7.62 12.70 1.66 120 g o
13 52.75 22,9 11.75 14.21 1.20 0.18 1.59 8.80 150 o *
14 23.98 22.9 2.41 2.16 0.89 35.86 5.85 0.16 180 S : = -
AVERAGES [ 7.64'| 10727 1.46 | & :
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Table 4

r‘ f Table 3 v
i i 0.05 g % 0, tion of ther lot ecomprising two specim
Leacﬂon and post-action of thiourea (0.05 Et ,A)Mléréma ;iS:?::Zl;;gpL?no another lof prising 0 specimens
0, consumption in two lofs of two specimens each of dnodonta piscinglis L., of which one kept in water thi . ‘
and another kept in water with 0.05 g % thiourea (temperature = 20°C) Water | 0, consumption Qz consump- 0, consumption (in ml/kg/hr) after
eight | 2 e in normal tion after 72 |qifferent time intervals after being taken
iati E jieipera iti hours of life of the water with thiourea
0 Variations in ti ; of lot conditions ot of 't
; Oz consump- | Variations in time of O, consumption(in mlkgs oy ire Vke/h in water with
1 Lors  |Weight of thejtionin normallof the lot treated with thiourea (0.05%) as g ¢ c (ml/kg/hr) thiourea 22hrs | 24hrs | 47 hrs
\ lot (g) conditions pared with the control lot
HRRRIH (ml/kg/hr) =
3 days 6 days | 9days | 15 aaf 38.8 21 7.35* 18.0 12.1 12.1 5.71
iu 14.7* 23.84 10.68 15.82 9{ Percentual deviations as against | -+144.89 + 64.62 + 64.62 22,31
CONTROL ¥ e g T o B — initial value
ercentual deviations - 62.17 — £ d 5 e
as against the normal il 27.34 +7.61 — 36, i * Average computed from 5 values,
EXPERIMEN.- 112.60 l 4.93* 19.46 21.22 214 15 0
TAL i : !
Percentual deviations as | 120472 | 433042 Coniral Lot
: : . 334.07 2
against the normal i ek - Experimentsl Lot S :
* Averages from two determinations, B S’ 20 0]
N N
Ny D
> § /o
S
B
I.Z L WXy
: Fig. 3. — Action and post-action of
i 3 6 9 5 Days  thiourea in Anodonta piscinalis L. : ini-
£l tial O, consumption (I) ; O, consumption
Fig. 2. — Oxygen consumption of alot of Ano- after 72 hours of action of thiourea (II);
90 donta piscinalis L. kept in water with thiourea O, consumption after 22 hours (III),
IS (0.058 %) in comparison with that of a control lot after 24 hours (IV) and after 47 hours
f (not treated with thiourea). (V) from the cessation of thiourea action.
Q,Jo /Lot 2 ;
X
i < Lot/ DISCUSSION OF RESULTS
| ’ KA -
‘ The results of the experiments carried out by us on anodontae
7 enable us to ascertain the following facts. g
: In the first place, in these animals the respiratory exchanges have

Jg. 9 g 24

40 72 146 Hours

s consumption in Anodonta piscinalis 1.,

96 120

Fig. 1. — The action of thiourea upon O

_ Time variations of ox
with 0.05 g 9%, thiourea ar
of figures 1 and 2.

Finally, the post-a,ctiongof thiou : |
S h’ i | r(fa may be followed on table 4 a

ygen consumption of anodontae kept in wat
© presented in tables 2 and 3, and in the grap

a low level and register great individual variations, probably conditioned
by the following facts : 1) the passing of certain specimens (sp. 3 and 4)
to the state of anoxibiosis, even in the presence of oxygen ; 2) the higher
or lower concentration of gas in the paleal cavity fluid during the experi-
ment. The released carbon dioxide increases usually more than the oxygen
consumed, so that the values of the respiratory quotient are generally
Supraunitary, a fact which, as indicated in scientific literature [4], [6]
i§ characteristic of invertebrates.

Another fact which renders the results of our experiments evident.
IS that there is no inversely proportional relationship between the size.of
- the animal and the intensity of the respiratoy exchanges computed per .
Wweight unit. § oy
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& “iziologie comparatd. Ed. Medicald, Bucharest, 1954,

As regards the bost-action of anoxibiosis on respiratory exchanggy, KosroraNt H'li’ 1:;311,011910< ]13-’., 441. 1955
i it is found that it does not depend on, its duration. (in the frameworl (5. PARNAS L"P;I ug- o ey Pusuonoeus 00z opeanusmos, Moscow, 1955,
fi the investigated time intervals), and that i i manifested very different)p, GrALOBORN B 0 Aok, Physiol, 05, 17, 133.

f L in_different animals. Thus in some, both the O, consumed and the C@7. Tauxsere T ‘; B i

f released registered a decréase, sometimes up to zero (specimen 5), i8. VerNox H. M-’Y B riol 101 6b, 1.

others hoth the O, and CO, increaysed, and finally, in other spécimens‘th . WemNLAND E., Zschr.

Imcrease in only one of these gases wag ascertained, accompanied by th
decrease in the other. This "diversiftyf in the effects of anoxibiosis suggesf

Bucharest Universily :
The Laboralory of Animal Physiology

‘ a great complexity of metabolic processes in anodontae, : ‘
| i PHe analysis of the data, in'tables 2 and 3, as'well as of the graph
' based on them (Figs.i 1 and 2), ‘enable ug to establish that in the lof
of anodontae kept in water with 0.05 g %'thiourea, after all the investigaite
time intervalg (3 hours to 15 days), very considerable increases in ()
consumption are registered, which in most cases vary between more thy
100 9% to more than 300 9. ‘
Consequently, in mollusea, thiourea strongly intensifies the energeti
metabolism, an effect contrary to that On vertebrates, which have
thyroid gland. B e
After taking the anodontae out of the water With-'th‘i'ourea, thej
Oxygen consumption decreases below the initial value after about 4,
hours, as shown in the graph of figure 3, .
! iy CONCLUSIONS - |

l.v‘fAbte'inperatures of 18 to 20°C, Anodonta piscinalis 1, in a"fstat%

=

of dormancy consumes on an average 7.46 m] O,, and releases 10.72 m
CO, per kg of tofal body Weight, ‘and -per hour. - ]
; - 1" "2, The values of the i’esp‘_iratory‘ quotient are in mogt cases supras
r unitary, - - i sreta ot Rl : o
oL et a3 Thers. g no.inversely Proportional relationship between the size
of the animal and the oxygen consumption, computed ber weight unit,
il 4. The absorption of O, and the release of CO,, consecutive to a

period of anoxibiosis varying between 10 and 180 minutes, are not depen- :
dent on their duration. - : : A » | : -

Lol ' 5. The anodonthe kept in water with 0,05 8 % thiourea react hy a .

) ’ | marked increase (sometimes above 300 %) of the oxygen, consumption,

Wt which is manifested even after the first 3 hours, and is found even after

( 15 days. e s -

( . 6. In anodontae kept for 72 hours in water with 0.05 g9 thiourea,

and then introduced into clean water, the hypermetabolic effect of the

Substance is annulled after about 48 hours. : j
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I’ INFLUENCE DU RAPPORT K/Ca SUR I’EXCITABILITEH
DES INTEROCEPTEURS INTESTINAUX *

PAR

V. PINTEA, N. CRISTA, E. PORA, MEMBRE DE ' ACADEMIE

Chez 20 chiens on a effectué la perfusion d’une anse j¢junale isolée (les liaisons
nerveuses étant conservées), avec du sérum de Tyrode normal et avec du sérum de
Tyrode aux rapports ioniques modifiés : K+ [Ca* T quatre fois augmentés respecti-
vement quatre fois diminués, mais tout en conservant Posmolarité. Sur ces dif-
férents fonds de perfusion on a injecté 20 a 40 ug acétylcholine, inscrivant les
modifications de la pression artérielle et de la respiration. Durant la perfusion avec
le sérum contenant quatre fois Plus de potassium, excitation des intérocepteurs
avec l'acétylcholine a produit une hausse de la pression artérielle, supérieure a
celle produite pendant la perfusion avec le sérum normal. Durant la perfusion avec
le sérum dont le calcium est augmenté quatre fois, Pacéthylcholine est sans effet
presseur. Les modifications de la respiration sont inconstantes : bradypnée ou
tachypnée.

La modification locale de la rapie est suivie donc par des modifications de Iexci-
tabilité des intérocepteurs intestinaux.

L’établissement de 1'état d’excitation et les modifications de celle-ci
dépendent du déplacement des ions & travers la membrane limitante des
formations excitables. Le neurone, ses prolongements et ses terminaisons
réceptrices ou effectrices et los jonctions entre les prolongements du neurone
sont le support morphologique des plus sensibles formations excitables.
A partir des expériences de Loeb (1907), de nombreuses recherches ont
été entreprises concernant Petfet des ions sur les tissus nerveux. Pora
(1958) [8] introduit la notion de « rapie », qui définit la néeessité d’équi-
libre entre les ions aux fonctions antagonistes pour 1’activité normale des
‘organismes.

Dans ce travail on étudie la modification de excitabilité des intéro-
cepteurs intestinaux en fonection de la rapie. Tout en reconnaissant la
complexité du probleme de Pexcitabilité, la mesure directe des potentiels
électriques en repos et pendant ’excitation correspondent pourtant suffi-
Samment aux valeurs obtenues par calculs d’apres ’équation proposée par
Goldmann (1943):

) . RT i PK* + [Ki*] + PNa + [Na*i] 4 PCl — [Cl-e]
g | PK + [K*e] + PNat[Na*e] + PCL-[Cli]

& :I‘ravail présenté a la Premiére Session de Physiolegie animale (Cluj, 25—28 mai.

1965).
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) ++ mby 1 % ec S
1 €xej ation € ?7! Mo : Enge 6 S]e.cluenc S 1o i S sur I’GX- s par I'acétylcholine, sur le fond de perfusion avec les rapports ioniques changés, ont été
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Fig. 2. — Absence de I’effet presseur acétylcholinique sur fond de perfusion

avec du sérum de Tyrode normal (@) et apparition du réflexe sur fond de

perfusion avee du sérum de Tyrode ayant le rapport K+/Ca*++ augmenté
uatre fois.

b 3
3 Fig. 3. — Présence de l’effet presseur acétylcholinique sur fond de perfusion
avec du sérum de Tyrode normal (a) et sa disparition sur fond de perfusion

Intérocepga, .. ¢ perfyer. SW fonq
liquige tfe it Mitesting, a¢ I() If?sfm avec ldséﬁer-
ingep Ty, Perfusioy Lreffeq p, Lé réalisg, avee 29 fois (p) i avec du sérum de Tyrode ayant le rapport K+/Ca*+ diminué quatre fois (b).
S de avye Yp s ou 4g
augmenté, Tespeet apport | + +“U flexe 4 1 ét‘;]g Id acéhy choling int €té augmentée respectivement diminuée quatre fois, aussi bien que la valeur des rapports
meng diminy g ¢ al (effoq Iérec oline g g, o Toduig dans |, K*/Ca™* et Na¥ /K*sont donnés dans le tableau 1. L’osmolarité des trois sortes de sérum est
1, rene Pour Ja o, s &
Les modjfi Ve ¢ séry; sensiblement la méme.
dif, (¢ a n d
leatjong lexe 1 ‘?pmt K +/C o Des expériences similaires aux nétres ont été faites par Dzidziguri et Lebedeva (1961)
% i [1] qui ont excité les intérocepteurs intestinaux avec KCl et Ca Cly
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Tableau 1

Composition du sérum de Ringer-Tyrode utilisé i
pour la perfusion (on indique
et les rapports K-+ [Ca+-tet Na'O'/(KJr bl chlorures)

NORai RAPPORT K+t/Ca+t+ RAPPORT K+/Ca++
Spécifica- augmenté 4 x réduit 4 x
tion : i
g1 | mMolt fmOsMol/t| g/t | myoy/s mOsMol/1| g/t "”/”i‘“ mOsMol/1
NaCl & | 1875 263,20 | 7,018 12006 240,16 | 6,895 117,96 | 235,99
KCl 02| 28 D64 110778, 1045 | 2090 f o181 | 5es 5,12
Cacl, 02| 1,80 540 10,193 | 1,74 522 0,760 | 6,81| 92050
Total o . 264,24 | _ 4 265,28 | | il
\ _\\ I
w o Pelhe
K+ /Ca++
e 1,47 6,5 0,37
CriorC e SR S SIS e
Ea SN e
Na+/K+ 53 11,41
R 67 , 16,03
RESULTATS

La pression artérielle mmoyenne du lot a été de 117.5 5,7 3
Deux chieng n’ont pas présenté, pendant la perfusion aJ;fec:t le ’serrt?rrr];l nlgi%:
mal, Phypertension réﬂ,exe apres Pexcitation deg intérocepteurs intestinaux
avec 20 ou 40 pg d’acétylcholine, Chez sept chiens les intérocepteurs ont
été excités avec 40 ug acétylcholine sur un fond de perfusion de K+/Ca*+
= 6,5 respectivement 0,37. Bn comparaison avec le rapport K+*/Ca*+ qu
Sérum de Ringer-Tyrode normal — 1,47 — e premier rapport est quatre
f01§ plus gral_u;l,, tandis que le second, quatre foig plus petit. Chez 13
c%uens on a utilisé, & part Ia perfusion avec le sérum normal, seulement dyu
Sérum au rapport K*/Cat*_¢5 (augmenté quatre fois).

_Durant la perfusion avec le sérum au rapport K+ /Ca*+
Pexcitation des Intérocepteurs avec l’aeétylcholﬁﬁa a prod/uit ung I;%lrggiletﬁz
tation de la pression artérielle plus grande que celle obtenue sur un fond
de Dberfusion au sérum normal (K*/Cat+ — 1,47). Neuf résultats ont
révlele une augmentation de 100 p- 100 par rapport & Phypertension de
référence, et onze résultats une augmentation dépassant 100 D. 100 de 1la
1’(§férence. Dans 1a deuxiéme série de résultats se trouvent les deux indi-
vidus chez lesquels on n’s pas obtenu I’hypertension réflexe sur le fond de
perfusion au sérum normal. Dang le premier groupe de résultats Phyper-
tension a été de 33 =+ 5,5 p. 100 plus élevée que ’hypertension de r’éférence :
tandis que dans le deuxiéme groupe, I’élévation tensionnelle a été de 103 j:,
=+ 9,6 p. 100 plus grande que la référence.

Durant 1a perfusion avec le sérum ayant le ra 't K+ /Ca™* v
Joib : vec ] pport K*/Ca++ — 0,37
(dlmml_le qu,avtre fois), l’qxcltatlon des intérocepteurs intestiéaux & l’az:é-
tylchohpe N'a pas changé la pression artérielle normale dang cing cas et
a produit un changement de —92 mm Hg dans deux cag,
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L’hypertension réflexe est accompagnée soit de ’augmentation
prononcée des amplitudes de la respiration et de tachypnée, soit de la
réduction des amplitudes et de bradypnée. Entre la grandeur de Phyperten-
sion et les modification de la respiration on n’a pu établir aucune corres-
pondance.

DISCUSSIONS

Dans leurs expériences, Dzidziguri et Lebedeva (1961) ont obtenu
Phypertension réflexe en injectant dans le liquide de perfusion d’une anse
isolée d’intestin une solution de K Cl, modifiant ainsi 1’osmolari té. Dang
nos expériences 1’osmolarité n’a pas été modifide, ce qui a permis de
suivre Deffet exclusif des modifications rapiques sur les formations ex-
citables.

L’hypertension consécutive 2 Pexcitation des intérocepteurs de.
Panse jéjunale & Pacétylcholine, prouve que la substance fait Poffice de
médiateur pour Papparition. de Pexcitation, qui se transmet jusqu’aux
neurones centraux qui commandent Paugmentation de la pression. Gray
et Diamond (1957) [3] considérent que la similitude des effets ne justifie
pas Passimilation du mécanisme de 1la médiation acétylcholinique des
Synapses inter-neuronales végétatives avec celui du niveau des récepteurs.

Acceptant 1’hypotheése généralisatrice que Pacéthylcholine a le
méme effet dépolarisant dans toutes les formations de I’arc réflexe ot
Phypothése de Nachmanson concernant la modification de la perméabi-
lité des membranes des Systemes excitables par Pacétylcholine, dans le
cas de la perfusion avec du sérum normal, Phypertension réflexe est due
a la dépolarisation des intérocepteurs. Durant 1a perfusion avec le sérum
ayant le rapport K+ /Ca*+ augmenté, la perméabilité accrue par Pacétyl-
choline favorise 1la dépolarisation potassique, qui est « optimale » pour
10 m Eq/1 (Posternak et Voegeli, 1956 [7]) concentration réalisée aussi dans
nos expériences (voir tableau 1). L’absence de ’hypertension réflexe 3
Pacétylcholine sur fond de perfusion au sérum normal dans deux cas,
Justifierait les réserves citées par Gray et Diamond, et permettrait, la sup-
position que la perméabilisation réalisée n’est pas toujours suffisamment
grande pour déterminer la redistribution des ions existants, pour I’établis-
sement d’un potentiel d’action. L’augmentation de Phypertension réflexe
a Pacétylcholine durant la perfusion avec le sérum ayaat un rapport K/
Ca®* augmenté, est due & la sommation de l'action dépolarisante de
Pacétylcholine et celle du potassium externe aceru au niveau des intéro-
cepteurs.

L’absence de D’hypertension réflexe a Dacéthylcholine durant 1la
perfusion avec le sérum ayant le rapport K+*/Ca™* diminué est due :
Paction compétitive imperméabilisante du calcium (voir Muralt, 1958
[5]) par rapport & Daction inverse de Pacétylcholine, mais aussi au réle
de stabiliseur du potentiel de membrane du calcium qui réduit le B, réalisé
par le potassium.

On peut done conclure que la dépolarisation acétylcholinique des
intérocepteurs n’a pas lieu, ou bien si elle se produit, elle ne se propage
pas dans les fibres afférentes qui se trouvent dans les mémes condition s
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ioniques ‘Produites par Ia perfusion,. défavorables & Ig bropagation de
Pexcitation, . P : ,

La perfusion de Panse jéjunale avec le sérum- ayant un rapport K+ /
‘Ca** aceru, provoque dans le sang dela circulation Systémique une rapide
augmentation de g, hatrémie et une chute de la kaliémie (Pora et Crista,
1965). Les auteurs ont constaté que dans le Sang artériel et veinenx des
vaisseaux Cruraux, une minute apres Pétablissement de la perfusion des
intérocepteurs intestinaux avee du sérum de Ringer-Tyrode ayant le
rapport K©*/Ca*t+ — 6,5, la kalibmie ge réduit de 0,16 + 0,04 m Eq/1,
respectivement de 0,19 + 0,04 m Eq/1. La natrémie des deux prises paral-
leles s’aceroit de 5,71 + 0,85 m Hq/1, respectivement de 5,36 + 1,30 m
Bq/1. L’augmentation dy Na; est un facteur dépolarisant modéré, T,)ex-
citation des intéroceptenrs avec du sérum de Ringer-Tyrode ayant le
rapport K*/Ca*+ augmenté, aboutissant ay méme résultat, a Pexcitation
générée dans leg intérocepteurs s’ajoute 1’état d’excitation générée dang
les centres nerveux par augmentation réflexe du sodium. Nous congsidérons
que le dédoublement, de Phypertension réflexe § l’acétylcholine, observée
en 11 sur 20 cas, est due 3 lg dépolarisation Supplémentaire deg intérot
cepteurs parle Kt augmenté et y Ig dépolarisation du neurone par-Te
Nag augmenté par voie réflexe. ; e ;

La modification locale de 1a rapie par le déplacement dqu rapport K+/
[Cat+ egt accompagnée d’upe modification réflexe (e la rapie dans 1a
circulation Systémique, aboutissant 3 e distributions loniques qui chan.-
gent DPexcitabilité normale.

CONCLUSIONS

Le rapport K+ [Ca™* du sérum de perfusion augmenté quatre foig
en faveur du K+ Provoque I'accroissement de Pexcitabilité des intéro-
‘cepteurs envers Pacétylcholine. T.e rapport K /Ca*+ diminyé quatre foig
par augmentation duy (g + + » abolit Pexcitabilité par Pacétylcholine. I,’ho.-
méorapie est nécessaire bour une excitabilité intéroceptive normale.
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