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The Effect of Mistasine, Adrenaline, and Destruction of
the Spinal Cord on the Osmotic Fressure of the Blood inm the
Skates

Introductlons

It 10 a well established fact that the dlood
concentration of the elassobranche 1s grester thas the
oncentration of the sea water in shich the animale
are 1ivinge In a serles of 14 Baje erinaces Chatsson
(2931) found the freesins polst depression () of the blood
10 e 1.802,01°C and the sea water & to be 1.72°Ce The
higher freesing polat depression of dlood 1s dus to the
hish urea content knoss to be presest in elassobranch
oty fluids and accounting for abost half of thed value
(sm1tn,2929)

Ohatsson(1981) found that destruction of the



greater part of the spinal cord of Raja erinaces results

1n an lmpairicg of the mechaniss which normally maintains

the concentration of the blood above that of the ges waters
Inasmuch as Scott asd Dents (1913)shave shown that in the
@ogfish the only surface where interchanse betwsen external
and internal medis ie possidle 1s the gill membrane, 1t was
presused that the permeable properties of the gill mesbrane
were altered either directly through the destruction of a
nervous regulatory meshanism or, what was believed more prodadle,
through shock and the liberation of a histasine-like subetance
eausing inoreased permeadility of the capillary wallas

During the summer of 1933 the opportunity was
presonted to continue this imvestigzation at the itlantic Biologe
10al Station, St Andrew the effect of dow
struction of the spipal cord, the effects of histamine and of
adrenaline on the blood concemtration was also studleds
Hethols,
The animals, Baja erinacea, were used after st least

three days had elapsed from the time trawled, as MacKey (1951)
and our own observations shos that recently caught skates do
mot respond at all well to drugss Throughout the experiment
they were kept in tanks of running sea water, ead the Cl content
and & of which were determiced at intervalse Some animals
Were lajected WIth elther adrenaline or histasine, others had
their spinal cord destroyed. Adrenaline (1 cc.of 1:10,000 to
10 6. f 111,000,y and histanine (0.5 to 20 =) were injected




subcutancouslye (It 1s worthy of note that MacKsy found that
histanine had no effect on the circulation of the skate when
#iven latramuscalarly and mo local effect when given gubsutan-
eously. However, our detersinations were made at least seven
hours after injection and 8o there can be o true comparison
with her relatively much shorter time intervals.) Destruction
of the cord was carried out by passing a long wire meedle
down the mearal canal from Just below the medulla to the
region of the anus. The skin at the polat of insertion of
the needle was then semn water-tights The brain and medalla
were not injured; this was moted from the fact that in these
Operated animals the respiratory acd heart rates were good
‘even at the end of 16 days, whereas injury to the medulla
leads to almoet immedlate respiratory cessation.(Babkin and
¥*Gontxle,1951)

Gastric julce samples were obtained by aspiration.

Blood for chloride and A detersinations was obtained as
deseribed by Chatason (1931); a small glass canculs was ligated
into the conus arteriosus and the blood was propelled into a
test-tube by the force of the heart beat.

Results,

“gord Destroyed: After the firat or second day of
the operation large asounts of gastric juice of a hirh acidity
(B 2.0 10 5.8) could be obtained; for example, animal No.37

7ielded a total of 68 cc 1n § days. That the fluid aspirated
Lrom fhe stomsch mas gastric juice and not ses water is evident



f£rom the low 3 and the 81fference 1a the A8 Of s water and
stomsch flutde

The Blood A fell progressively fyoa the ool A
24800°C 10 a0 averass A of 2,665°C; 1a animal Nos 10 1t was
found %0 be ar 1ou as 14615 G atas days after the deatmetion
of the cords Tho Blood enlesids values Fesalned practically
unaltereds

Adrenaliges Ae ®ith aatmels whose splsal ors had
Boon destroyed, skaten that had boen given adrsmaline sere
found to contatn larse voluses of £l1d 1a tho stomashe This
fluld, however, was prodadly not the result of gastric seesete
S0n But merely 0ea Water that had entered the stomach e to
the paralytic dilatation of the cardisc ephinster by the ade
Fenalines Doth pU and A values of the fluld are thoss of
wea Batore

The blood ohloride and Blood A Fesalned unchansed
even after prolonged and repeatod adminietration of trenendous
d0sss of sdranalines

Ristasines The influsnce of histamine on gastric ssore-
108 10 the skate 1a not notdcesdles Ite influence on the
1002 concentration, hosever, 1e marked; 1% causes a fall
1n the Blood & 0 wn average of A 1160°C M A 10425C as
the lowest valus recordeds The effest on the Blood ehlorides
10 unoertalc: ot the end of 10 houre the G1 values were found
0 6 all delon the nomal, asd aversged 0s83%, wheress at the




08 of f1fty-seven hours the Gl valaes wers very much adove
normal, and averaged 0+99%e

Table 1 summarizes the above resultss It sbould e
added that though in the nowmal skate there is & continuous
seoretion of acid gastric juice, in the starving anissl, the
asount secreted 1o very seall acd doss mot persit of asslysess
(Badkia, Chaioson, and Priedsan 1934)
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Our Lavestigstion confirms previous svidesce thst the oswotic
preseurs of the skate’s blosd 15 dlminianod whem $he spinal cord
18 destrayed. "o found %180 that it £alla vhen Mlstasins is in-
Jected but Ls not affostod By sdranaline. % 13 conosivable Shat
the fall 1a $he ossotic prossurs of tho Wlood ls dae to loss
of the lnerganis constitnents, ohlefly of the shloridss whioh
mako up tho grootest part of the minarsl compounda of the bloods
However, aftar destrnotion of tha curd the Mool chlorldes ro-
maln unaffected sod histamine diminishos thos oly in the first
Bours follovinf) 1ts sdnlulstzation bub Ister on thay return to,
or oven exossd, their initlal valus. Therefore 1t Seeme more
Probadle that She lovering ef the omotis prosewre of the blood
1n thess ccses 1s due £0 & 1038 of ures, o substence which
normally is responsidle for sbout helf of the bloodAvslue.

he question ariese, by vhet peth is the uwres olimineted from
the body? Fothing 1s knovn about the excretody espacity of the
skin end skia glands in tho sketo. /ecarding $o Smith (1933,

“the gills of Tiahon are to

wres, and 1a sddition, the kidneys of these snimls cons:rve

this substence by resbsorbing it frow the glomerular filtrete”s

But Sabkin sod Zeusrov (1971) have shown thet the gastric mucoss
exerates wres i concentrstions up $o 1f. It 1o mot knovn 1f the
intostins) mooss hes tho mume jBopertiySince histamine does mot setivat




a gasteic assretion 1t 1s fmprobable that the ares 1a lost
through the gastric macosss One of teo hypotheses would exe
Plaia the histamine effect : either the permeadllity of the
81318 1s altered Wy histasine and urea oan be passed through
thes oF else the readsorption mechanics of the ¥ldney for
ures 1s lapaireds Doth of these suppositions reyulre ek
perimental proofs In the case of ihe deatruction of the
#pinal cord, the lowering of the blood may alee be explained
By & funstional fupalywent of eitier tis gills or the kidneys
Tovever, aince the Gestructica of the oond results in a
“paralytic® gastrie wecretion which often 13 very profuse,
(Babkia, Chatsson, and Friedsea) & part of the Blood ures
Bay bo exoroted sith this secretione

Juiging fros the faot that adrenalice dose mot
1afluence the oamotic pressuye of the skates blood,dt 1a
probable that it doss ot affect the reasorbiion posers of the
idoey nor, under the conditions of our experiments, does it
alter the pemosbllity of the giil mesbrunes Tho results do
B0t support tae supposttion made by Keys asd Batesan (1932)
that incresses the of the
eille

Te vish 50 oxpross 0ar dsep SgpTesistan o Profedd.
babkin for his iuterest in sud eritisien of the problessesd
our thenks $0 She iologiesd Boord of Caneds for the feoilitles
sifordeds
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