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Blood Values in Young Gray Seals

Andrew G. Greenwood, Vel. M.B.; Sam H, Ridgwey, D.V.M,;

R. J. Harrison, M.1}.,, D.Sec.

THE mMroeTANcE of hematologic studies
in the veterinary medical care of marine
mammals, with particular reference Lo
celaceans, haz recently been empha-
zized,!” This emphaziz is equally applica-
ble to pinnipeds. In general, understand-
ing of symptomatelogy and disgnoszis of
dizease in marine animals is poor, and
the clinician needs to make all possible
use of laboratory methods to counteract
this  deficiency,  Various  investigators
have determined blood values in seals
and sea lions2-T%11081521-28 hgt refer-
ences to the gray seal are few, 331

During the establizshment of & young
pray seals of the Hastern Atlantic race'd
(from leeland) at Cambridge for experi-
mental studies, it was considered neces-
sary to examine their blood in some de-
tail, In choosing the measurements to
be done and the methods to be employed,
emphasis was placed on climcial value
and on o combination of speed and ac-
curacy in technique. That these values
would provide a basis for further phyaio-
logic studies of the blood of the gray seal
was alse a consideration.

Four of the seals were maintsined in
a seawater pool throughout the study,
while 2 were kept in a [reshwater tank.
Al zealz (3 males and 3 females) were
fed on the same diet of mixed frozen
fish, including mackerel, herring, and
sprats. Mulliple vitamin capsules were
given az supplements. Blood samples
were taken soon after arrival from Ice-
land, and sgain after o period of adjust-
ment to the new environment and diet.
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hdaterials and bdethods

Aamples were taken ab warving  Limes
after fecding, to give a uselul range, and
with as miech spesd as was compatible with
adeguate restraint. Site of venipunclure was
the extradural intraverfebral vein' in the
lumbar region or ane of it tributaries lateral
to the verteheal eolumn. MNeedles (5 cm,, 19
gaugel and disposable plastic syringes were
heparinized before wse, The seals were re-
strained manually or with a net for =sam-
pling. Average time between the initintion
of capture and wvenipuncture was about 1
AL,

Blood was collected into ethylenediamine-
letmacatic acid (eoral for cell ond hema.
globin (Hb) determinalions, into Nuoride
for glueose, and inlo heparinized or ]'.IIE'iTI
bottles for plasma or serum biochemistry,

Red blood eell (mael oounls were Lakan
in a hemaoviomeler, using Strong's diluting
fluicd, (Trial estimations with a cell counter®
calibrated for domestic animals were uni-
formly higher than manual  estimations,
wherens  lower  wvalues  are  usuvally  ex-
pected, ™ Thiz method has been sbandonod,
therefore, until more information about the
size of the gac becomes availableld

Packed cell volume (moev) was measuned
by the microhematoerit method, employing
a Hawkesley confrifuge®

Hemoglobin  was  converted  fo ovan-
methemoplobin with Dakin's fluid and mea-
sured in a aspectrophotomeiaer,

The Wintrohe ervthrocytic indexes—mean
corpuscular volume (Mov), mean corpusc-
lar hemoglobin {acH?, and mean coerpus
cular hemoglobin concenbrolion {wvorc) —
were caleulated from the R0, rov, and Hhb
values,

Tatal white blood cell (waol counts were
laken in a hemacyiometer, wsing a diluting
Muid of 049 glacial acelic acid and cryvstal
viled,
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TABLE 1—Hematologic Values frorm & Yowng Gray Seals
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Blood smears were stained with Maye-
Ciriinwald MGiemsa stain, and 300 cells were
counted in the differential analyses.

Sodium and potassinm were measured by
fame photometry, Caleium and mognesiam
wire measured by the method of Kovics
and Toamoky® and chloride by the method
al Schales and Schples ™

Blopd urea (pod content was determined
from beparinized whole blood by the wrease
nesslerization method.

Berum profeins were messured in a re-
fraclomeler,” (The accuraey of this instru-
ment has been compared favorably  with
that of the biuret method for measurement
of total protein®)

Blood glueoss values were determinaed by
the glueose oxidase method, The packed
cells were obdaimesd by centrifugation of
heparinized blood, washed fwice with 0859,
MaiCl, and lvsed in an equal volume of dis-
alilled water,

Serum  glutamic perovic  transaminose
feor) activities were determined with g
system thal measures the change in oplieal
dengity, with time, of a solution of serum
and a prepared sobsieoge?
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The results presentad here must be re-
parded as preliminary because of the
amall number of animals and samplings
involved., However, ranges of the values
recarded {(Tahle 13 are of the same order
as those vsually offered in tables of “nor-
mal”™ values for domestic mammals, !0
Throughout and following the study the
seal pups have been clinically healthy,
as judged by the criterin of general ap-
pearance, hehavior, food intake, growth,
and lack of any recognizable <ipns of diz-
ease. It is boped, therefore, that these
data will provide s working basis for the
recognition and analysie of significantly
abmormal hemograms,

Previous blood studies have been made
of & of Lthe 20 species of seals recognized
as Phocidae' in varying deprees of de-
tail, using both captive and free-living
animals 270101185128 Rnef of  this
work has been divected toward an under-
standing of the phy=iologic adaptations of
seal blood Lo a submarine existence, and
current knowledge on this aspect has
recently been summarized. =¥ Soffice it
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to say, the gray seals in this atudy can
be zeen (o have the general patternm of
phocid adaptations (e.g., high pov, high
Hb., and large red blood cell volume),

Hematologic measurements have been
made on voung harp =eals (Pagophilus
groenlondicns) '* on the harbor seal
[ Phoca viteling) 5% and on the northern
elephant seal (Mirounge ongusliros-
trig) 2522 One group® concluded that a
tolal wee count in excess of 12000/ cmm.
mvariably indicated an abnormal condi-
tion, and another investigators statod
that & wae in excess of 10,000/ /cmm. in
any pinniped was considered to be ab-
normal, In view of our high mean value
and range extending up to 18,600/ cmm,,
wi are not in agreement with these con-
siderations, al leasl az regards the voung
gray seal. Furthermore, none of the high
wie counts found here were particularly
aszociated with neutrophilia or left shifi;
indesd, lymphocyte walues seemed to
follow the total count move clozely than
did newtrophils, OF particular interest is
the high mean monoeyte value found
in the gray sesls—oonsiderably  higher
than was found by others in the harbor
seal, =" We have noticed n making
smears for differential analvsiz that seal
monocyvies appear to be  particularly
fragile, and great care 15 needed Lo as-
aure an accurate count. In the dog,
monceyiosis 15 considered  to o reflect
stress,*” as well as chronic inflammation,
and it might have been that a stress ef-
feet was operating here, Certainly a mean
monecyie level of 139 iz higher than
normally recopnized for any domestic
marnmal 2

Electrolyvie concentrations for the gpray
seal tend to the high part of the range
for terrestrial carnivores, although eonly
sodium values are greatly inereszed. The
range of aodivm values in the gray seal
extends somewhat higher than the ranges
for the harbor seal and some otariids.”

Comparatively high oo and blood glu-
cose values are commonly found in ma-
rine mammalgt* 1" and do not reflect a
pathologic state, They are most prob-
ably related to a diet consisting almaost
entirely of protein and fat, and reflect
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an energy metabolism dependent lo a
large extent on pgluconeogenesiz. Those
values from samples taken 1 to 215 hours
after Ieeding were generally higher than
the remaining walues ohtained from
fasting seals. The exact role of glucose
and the details of carbohydrate utiliza-
tiom im the metabolizm of marine mam-
mals remain fo be elucidated. Some
prehminary studies on glucose  Loler-
ance, insulin response, and carbohydrate
metaholism have been  reported  re-
cently.?® Our values were determined Lo
allow comparison with methods that
measure plasma glucose (e.p., sutoana-
Ivzers) and indicate mean whole blood
values 23% lower,

Little is known of the clinical informa-
tion to be obiained from serum enzyme
activity estimations in marine mammals.
In recent years they have attained con-
giderable importance in the assessment
af liver disease in domestie animals, and
pecropey worke has indicated this to be
an important pathologic change in voung
pinnipeds.

In conclusion, we make a plea for
etandardization and accurate detailed
recording methods nsed in chinical stud-
ies of marine mammals, It is clear that
any attempt to utilize figures obtained
from any one species for clinical assess-
ment of another would be dangerous,
Omly if similar methods are used can the
important phyvsiologic and pathologic sig-
nificance of different resullzs be clearly
interpreted,
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