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INTRODUCTION

Arterisl blood pressure must be at an adequate
level in order to ensure adequate blood flow to all
parts of the body. If it falls too low, symptoms may
occur owing to ischemia of various organs. FProfound
decrease in blood pressure and bleood flow culmipate
in a form of circulatory collapse referred as"shook"
which, unless gquickly reveresed, progresses to death.
On the other hand, if the blood pressure rises too
high, it places damaging strain on the cardiovascul-
ar system with acceleration of arteriosclerosis, ca-
rdisc hypertrophy, and risks of congestive heart fa-

ilure and cerebral hemorrhage.

Blood pressure determination has not become a
routine procedure in small animal practice, though
its value is generally recognised. Chief among the
reasons for this is the lake of convenient and accur-
ate noninvasive methods., Recently, & technique based
on the ultrasonic Doppler principle hage come into use.
This method, which is a modification of the auscult-—
atory techmigue, is extremly sensitive and uniquely
suited to blood pressure measurement in difficult si-

tuations without vascular invasion or pain.
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Although hypertension has beeh reported mainly
in conjunction with renail disegse, it undoubtedly ex-—
ists in dogs, as in human beings, associated with &

variety of other conditions.

This work was completely done in the Department
of Internal kedicine, Faculty of Veterinary dedicine,
Ludwig waximillian University, msunick, Vest Germeny, to
survey blccd pressure in relation to arterigl blocd ph
and oxXygen tension before treatment on doge hospitelis—
ed because of & wide veriety of cliniczl disorders usi-
ng UDoppler technigue. These cliniczl disorders includes
enemis, diabetes mellutus, heart diseasses, acute pancr-
eatitis, gestroenteritis including peravovirus infection,

-

respiratory diseases including canine distemper, uremia,

enda leukemicz.



REVIEW OF LITERATURE
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BICOD FRESSBURE AND ANEMIA:

In anemia, the mean and diastolic areterial pres-
sures fall only modersately even at low hemoglobin levels
(Brannon et al., 1945; Greettinger gt al., 1963, Duke
et al., 19c4).

Hatcher et 3l., (1954) found the decrease in total
peripheral resistance which accompanies the rise in c&-
rdiac output might represent a homeostatic mechanism
which maintained a normal nlood pressure during the pe-—
ricd of eleva¥ion in cardiac output. Also a normal sys-—
tolic pressure level was reported by Bishop et al.(1955)
and Wheatherszll et g81.,(1981).

Anemia is the most common disease that increase
the cardiac output at rest. The studies by Richardson
and Guyten (1959), and Clarke gt al.,(1978) have suppo-
rted a role for the lowered viscosity of bloed in high

cardiac output of anemia,

Conditions that lower peripheral vascular resist-
ance are zmong the wmost important factors augementing
the vencus return and therefore elevating the cardisc

output. The findinc of Liang and Huckabee (1¢73) that



tissue hypoxia associsted with anemia can lead to an su-
tonomic reflex response resulting in reduced arteriolar

resistance is of cepnsiderable interest.

Grossman and Braunwald (1980) reported +that the
consequences of anemia depend to an important extent on
its rate of development. When it occurs rapldly, as in
hemorrhage, blood volume is not maintained, and the pi-
cture of hypovolemic shock predominantes. If anemia de-
velops more slowly, so that blood volume is maintained,
cardiac output rises predominantly as a result of tach-
yecardia with a little change in strok volume. He also
added that in anemia a local tissue hypoxia, lactic ac-—
jderia, and accumulation of bradykinin and vasodilator
metabolites such as adinosin may lower the peripheral

vascular resistance.

BLOOD FRESSURE AND DIABETES MELLITUS:

o S D e g e e e B PR e T S e

The relation between diabetic nephropathy and hy-
pertension was discussed by many workers. In young dia-
betic patients, White (1956) observed that the clinical
evidence ol diabetic nephropathy manifested by protien-

uris was rarely observed until disbetes had been present



for 10 years. The hypertension almost always accompanies
the syndrome of diabetic nephropathy caused by interca-
pillary glomerusclerosis and may reflect both advancing
renal insufficiency with inability to handle veolume lo-
ads, extensive structural narrowing cf the peripheral
vasculature that is the hallmark of lcongstanding diabe-
tes (Gelliman et s8l., 1959; Kuhlman and kehnert, 1260;
Christlieb, 19803 Kaplan, 19803 Parving, 1981; Logensen
1982).

Bell (1960) reported hyalinization of renal aff-
erent arteriocles in diabetic patients studied postwmort-
em. He concluded that it was produced by the disbetic
state and was largely responsible for the development

of hypertension.

Factors which may have contributed to the exagre-—
rated pressor responses in mildly to moderatelly hyper-
tensive disbetic patients includes hypertropic changes
of the resistance vessels {(Folkow, 1971), normal catec—
holamines and plasma renin activity levels in the pres-
ence of & hypertensive cardiovascular system (Chinn and
Dusterdieck, 1972; Philipp et al., 1978), thie rechanism

may complerent the excess body scdium as a concomitant



factor favoring the development or maintenance of hype-

rtension in diabetes mellitus (Weidmann et al., 1979).

Christlieb (1973) reported that hypertensipn occ—
urs with greater frequency in diasbetic than nondiabetic

patients.

Diabetics without perceptible renal disease were
reported to have normal blood pressure (Oakly et al.,
19743 Keen et al., 1975), It is of interest that pati-
ents with uncomplicated diabetes were reported to have
a normal left ventricular function, and a normal cardi-
ovascular sgensitivity to norepinephrine or angiotensin
(Christlieb, 1976; Seneviratne, 1977). Piccoli g% al.,
(1879} and Williams and Braunwald (1S80) reported that
the diabetics may have a normal or a high blood pressure

level.

BLOOD FRESSURE AND HEART DISEASE:

The presence of a hyperkinetic heart and an abno-
rmally elevated cardiac output may be responsible for
the elevation of arterial pressure in some patients with

hypertension (Gorlin et 2l., 1959; Eick et el., 1962 ;
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Gorlin, 19623 Julius and Cénway, 1968), although thisg is
generally associated with early borderline hypertension,
an elevated cardiac output has been observed din some
patients with left ventricular hypert{ophy, fixed .anag
severe hypertensicn as well (Tbrahim et al,, 1975, 1e
also reported that the close association of augmented
cardiac activity and increased arterial bressure sugge-—
Eted that the heart might be involved in the genesis

and mailntenance of systemic hypertension in these pati-

ents.

Since hypertension is the most common cause of
left atrial and ventricular hypertrophy (Tobian et al.,
19603 Tarazi gt al., 1966; Benznak et al., 1969; Kannel
gt al., 1969), the clinical diagnosis of hypertensive
heart disease is made by the combined bresence of hype-
rtensgion and left ventricular hypertrophy (IVH) when

other causes of LVH are resonably excluded (Dustan,1986).

1t has been pointed out that valvular lesions that

overload the left ventricle Caortic stenosis, aortic

regurgitation, and mitral regurgitation) can over time, pr-

oduce severe left ventriculzar hypertrophy, which event-—

ually is csecociated with left ventriecular dyvsfunction
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(Ross and Braunwald, 1968; Schwarsz et al., 1981),

Many investigators had been impressed that arryt-
hmie , either a severe tachycardia or a bradycardia with
or without acute myocardial infarction, may cause a de-—
crease in cardiac output, and hypotension (Ruskin et g,
19703 Linden, 19733 Esente et al., 1983; Ross, 1983 ;
Fergusen and Abboud, 1986).

Mason et al., (1971) claimed that in cardiac hype-
rtrophy without failure, the absolute incresse in total
muscle mass, and the elevated ventricular end-diastolic
pressure maintain cardiac output at rest, while in hyper
trophy with failure, despite the striking increase in
ventricular end-diastolic pressure and muscle mass, ca-—
rdiac output falls as a result of the markedly reduced
level of contractile state. In chronic overlosd ., such
as that due to valvular heart disease or a large left -
to—- right shunt, adaptations occur primarily through
the development of cencentric or eccentric hypertrophy,
which compensates for the overlcad and prevent overall
cardiac failure. In most of these conditions, heart fa-
ilure does not occur until myocardiasl damage supervenes
due-to long-standing hypertrophy (Ross, 19743 Sasayama

_e_E ij:_o ] 1976)0



Braunwald (1980) reported that in milada or modera-
tely heart failure, the stroke volume is normal at rest,
in severe heart failure, it reduced. With very severe
failure, systolic bleod pressure may be reduced, parti-
cularly if the cardiac ocutput drops acutely. Alsc Schl-
ant and Sonnenblick (1986) supported the view that 1n
mild heart failure, the compensatory mechanisme which
include: (1) reflex increase in autonomic sympathetic
excitation to the heart and to the most of arteries and
viens, (2) renal retension of sodium and water, and &)
myocardial hypertrophy with or without cardiac chamber
dilatation, are often sble to restore to normal or near
normal Hhe arterial blood pressure, and the cardiac ou-

tput at rest or even during mild exercise.

Adaptation of the heart to an abnormal burden de-
pends not only on the baseline state of myocardial fun-
ction when the addition of burden is imposed and on the
nagnitude of the burden, but also on the rate at which
the rnew burden is added. Gradual imposition of the hem-—
odynamic load allows the appopriate compensatory mecha-
nisms to come into play. Thus, it is well established
that cardizc compensation may be maintained in the pre-

cence of severe sortic regurgitation if this lesions
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develops gradually, allowing marked hypertrophy to takg
place, On the other hand, sudden regurgitation of comp-
arable severity, as in acute infective endocarditis o
trauma, will often produce left ventricular failure

{Grossman and Braunwzald, 1980),.

Sobel and Roberts (1980) mentioned that the card-
izec causes of sudden hupotension related to a sudden
reduction in ventricular rate, as occurs with atriovenT
tricular bleock, or in strok volume, as may occur in hy-
povolemia, eor o massive myocardial infarction., In this
connection the report of Wynne and Braunwald (1980) that
in congestive cardiomyopathy, the systolic blood press-—
ure is usually normal or low is of considerable intere-

sta

BLOOD FRESSURE AND ACUTE PANCREATITIS:

Shock complicating the course of acute pancreat—
itis is a serious and ominous prognostic sign. In Siler
and Wulsin study (1951), fifteen patients had the clas-—
sic features of acute circulatory failure. A decresase
in total blood volume has previocusly been regarded as a

primary rechanism accounting for the reduction in arte-
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rial blood pressure and shock complicating pancreatitis
(Eeith and Watman, 1955; Dos Reis, 1963 Facey et al.,
19663 Geokas et &l., 1972).

Thal et al.,{(1963) do not regard plasma volume
reduction by peripancreatic loses as the sole explanat-
ion of the shock state. They suggested the diffuse vas—
cular injury caused by the systemic actions of pancrea-—
tic enzymes will lead %o capillary leskage and general-
ized- .vasodilatation. loreovemn in other studies, it has
been shown that the pancreatic exudate contains hypote-
nsive agents (Amudsen et al., 1968}, and histamine rel-

easing agents (Ofstad et al., 1969),

During acute hemorrhagic pancreatitis, hypeotension
is a prominarnt feature and may be due to plasma loss,and
the presence of plasmz kinine (Katz et al., 19643 Luget

and Atendido, 19663 Andersongt 2l., 1967 m; Rogers,l19583),

It has been pointed out that many of the loecal and
systemic features of acute pancreatitis were due to the
releasing of pancreatic factors, including enzymes,
¥allikrein, bradykinin, and to myocardial depressant

fectors. 411 of these agents play a part in the develo-
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pment of hypovolemiec shock, and are capable +to produce

severe hypotension (Beck et a2l.y 19653 Creutzfeldt and

Schmidt, 19703 Bocjman 8t al., 1973; Colmen, 19743 Har-
dy and Stevens, 1975).

Bacterial endotoxins are constantly entering the
body via the intestinal circulation and are crdinarily
inactivated by the reticuloendothelial system (RES) wh-
ich becomes depressed during the course of all types of
shock. Thus as the RES becomes depressed, endotoxins
rise sufficiently tec produce peripheral circulatory fa-
ilure, and thus an intensification of the hemodynanic
changes characteristic of shock (Fine et 2l., 1959,1G65).
In this connection, the findings of Priano et 21, (197L1),
and Erasmer (1S72) that gram-negetive or positive sent—
icaemia or endeotoxins absorption will cause lov cardiac

output and hypotvension is of considerable interest.

LicDonell (1974) claimed that in hypovolemic shock
which is the most common shock syndrome seen in small

animal practice, central venous pressure, cardiac outnut
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and blood pressure fall, Ross (1975) reported that among
the numerous unsults which are capable of initiasting ci-
rculatory shock in the dog and cat are sepsis due %o
conditions such as peritonitis, and fluid loss (hypovo-
lemic) due to severe burns, hemorrhage, and severe dia-
rrhea, or vomiting., Smith and Hamlin (19%7), and Sleis-
enger (1981) like other authors supported the view that
in shock, with the exception of severe primary heart

disease, the main reason for hypotension is a signific-

ant reduction in the effective intravascular volume,

Canine parvovirus in now know to be a cause of
both of enteritis and myoccarditis (4Appel et al., 1979;
Hayes et al., 1979), and death due %o parvoviral enter-
itis result from dehydration, endotoxic shock (Green,

1984).

THE ERLATION BETWEEN ARTERIAL BLOOD FREEBURE AND ARTER-

IAL PH, OXYGEN TENSION

The myocardium of intact subject is fairly resis-
tant to acidosis, alkalosis, and the depression of car-
diac contractility, or deprescsion of responsiveness to

catecholamines is minimal until the pE decreases to V.0,
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7.1 (Gertler et al., 19463 Terroux et al., 1947; Brown
and Miller, 1952, Boniface and Brown, 19533 Clowes et
al., 19613 Downing et al., 196535 Anderson gg gl.,l9675).

In intact animszls, moderate metabolic alkalosis,
and respiratory alkalosis or acidosis are generally
asscciated with increased cardiasc output, slight decre-
ase in blood pressure, and peripheral vascular
resistancey while moderate metabolic acidosis is usually
associated with decreased cardiac output, and a slight
decrease in bloeod pressure (Terroux et al., 1947; Boni-
face and Brown, 19533 Goodyer et 2l., 196}; Qarson et
al., 1965; Kittle et al., 1965; Mitchell et al., 1972 ;3
Cullen and Bger, 1974), Haskins (1977 a) reported that
the magnitude of these changes is generally mild within

a pH of 7.2 or 7.6.

In the intact animzl, the activation of sympathe-
tic nervous system in response to aclidosie caases incre-—
ased cardiac output and counteracts much of the direct
depressant effect of acidosis (Bqup and Killer, 1952;
llakas and Cavert, 1957; Thrower et al., 1961; Cullen
and Eger, 1974).
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With regard o hypoxia, it has been pointed out
that in systemic hypoxia, the cardiovascular responses
include an elevation of blood pressure, tachycardiz,
increased cardiac output, and increased ventricular co-
ntractility. These responses are the result both of hy-
poxic stimulation of the peripheral chemorsceptors, and
of direct hypoxic stimulatiocon of CHNS (Gorlin and Lewis,
19543 Well, 19563 Gross et al., 19??:_Dowuing and Sieg-
el, 1962; Downing et al.,1Y%o2; vowning et al., 1963;
Smith and Hamlin, 1977). '

Stone et 21.,(1958), Clowes ¢t al.,{1961), and
Richardson et al. (1961) found that the direct effect
of acidosis on local vasculature is generally vasodila-
tion, although in the intact animal the increasing in
the sympathetic tone may cause vasoconstriction. In the
denervated heart, acildosis generally depresses cardiac
contractility and cardiac ovutput, whereas alkslosis ge-
nerally incresses cardiac contractility and cardiac
output (Tarower et al., 1961; Eerpel, 1967; Cingolani
et al,, 1969; Cingolani et al., 1970).

Goldbliatt and Braunwald (1962) mentioned that in

dogs, the direct effect of hypexia is to produce ned
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arterial dilatation, and to depress myocardium contrac—
tility but this response is opposed by arteriolar cons-
triction, and augmentation of myocardium contractility
mediated through the chemoreceptor refles arc. This re—
poert was supported by Abboud (Lvyoo) who also added that
despite Tuv ouvitpensatory mechanisms that permit delive-
ry of oxygen to the vital organs during hypoxia, myoca-—
rdial contractility may be impaired as arterial ?02

declines and the severity of the decline in the arter—

igl P02 reflects the extent of myocardial infarction.

Hilton {(1933), and Abboud {(1986) claimed that me-—
chanicel compresion of the hesrt may prevent its filling,

resulting 1in a fzsll in cardiac output and this mey be
seen with tension pneumothorax, and positive pressure

breathing,.

Pulmonary hypertension is the leading etiological
factor responsible for the right side heart failure
(4icGinn end white, 1935; Gazes, 19573 Dalen et gl., 1959;
wmurreay, 1561; nuide, 1980), andéd it is a conseguence to
(1) the interaction of hypoxiaz and acidemis (Enson et sal.,

1%64; Fiskmzn, 1976), (&) meckaniczl obstruction oi the
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pulmonary circulation due to pulmonary embolism wihich is
sufficient to obstruct more tham &0 to 75 percent of pu-
lmonary cilrculaticn (Dalen et al., 1269; dctntyre and

Sasahara, 1971l; aurray, 1981), (3) emphysema, is typiec-
ally associgted witn restinz pulmonary hypertension and
cor pulunonale only late in its course (Lhurlbeck et al.,
1vy7Q; Bisnop, 1973), (4) most of disorders involve lung
parencnyma and produced by physicel, chemiczl, infectio-

us azents, tumor cells, and ova orf parasites (Kuidz 1989),.

Alveolar hypoxia is the most important cause of
pulmonary hypertension, it is the most potent such stim-
ulus that has yet been i1dentified, and acute pulmonary
vasoconstriction appears winen alveolar POE is 60 mm hg

(Fowler and Read, 1963; Fishman, 1976; Bohr, 1977 ).

I 'he right ventricular response to pulmonary hyper-—
tension varies depending on a number and variety of var-
jables, including (1) rapidity of progression of hyperi-
enzion, (2) severity of wvascular obstruction. Acute inc-
reased préssure load on the right ventricle is poorly
tolerated, leading %o decreased cardiac output, hypoten-

slion, and possible cardiac arrest (chidsey et al.,
1964, Chadler et al., 19673 Dalen et al., 1969; Bermis,
1574), while patients with relatively mild obstructive

lung disease without severe hypoxemia, generslly have
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low to normal cardiac output (Burrows et al., 1972). In
chronic cor pulmonale, the response may include increased
protein synthesis and right ventricular hypertrophy

(Morkin, 1974).

FPishman (1971), and «lurphy €% al., (1974) claimed
that the direct effects of liypoxia, and acidosis arising
from primary lung disease may precipitaste left ventricu-

lezr feilure.

The nose and larynx form parts of the conducting
system of the airway. Ohnishi et 2l., (1972), Obrien end
HEarvey (1983) mentioned thet nasel or laryﬁgeal obetruc—-
tion can result in altergtion in pulmonary function, re-

spiratory acidosgis, and severe hypoxie.

wmefadden and Ingram {(1980C) s&id that, because of
the integreted nature of the function of the hesrt and
the lungs, it ie difficult for one component to be com-

promieed without altering the physiclogy of the other.

Steffey and Robinson (1983) reported that in lung
disease 902 is often reduced, but unless P02 ie less
then 75mm Hg, there will be 1ittle change in 02 content
or percentzge seturstion of hemogiobin becguse the hor-

izontzsl portion of oxyhemogiobin disscocizstion curve
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provides & protection.

BLOOD PRESSURE AND UREMIA:

Though high blood pressure in dogs has been given

little attention in ¢linicalliterature, it hes been sug-
gested as an explanation of the charscteristic patholog-
icel changes often gsccompanying rensl failure {(Goldblatt
et al., 1934; Katz gt al., 1954; anderson, 1968B; Anderson
and Fisher 1968; Vertes et gle, 1969; Toblan and Azar,

19723 Vollonen and Oksamen, 19723 Spangler ¢t al., 1977).

Henal perenchymal disease is often accompaenied by
hypertension (renoparenchymel hypertension), end the most
common types of primary kidney disecase assoclzted with
hypertension msre chronic glomeruleonephritis, diasbetic ne-
phropathy, polycystic kidney diseese, chronic pyelonephr-
itis, end interstilial renel discase {Hamilton et gzl.,

1939; weidmann and kaxwell, 1975).

In kidney disease, the eleveted blood pressure app-
egre to be medigted primerily by increased totesl periphe-
ral resistesnce, in addition, plasma renin sctivity Ais

usually high (DelGreco gt gl., 1967; Neff gt gl., 1971).

In dogs with renel failure, renel vasculer lesion

heve been observed, but their reletionskip to hypertens-



- 20 -

ion has not been well decumented (Anderson and Figcher,

1968; Weiser et gl., 1977).

In man, renal artery stenosis due fibrous dysplaeis
or athercsclercsis is the most common potentiaslly cureble

cause of renovascular hypertension (lexwell et al.,1972).

The study of Onesti gt al., (1975) have provided =
clear picture about the hemodynamics of the hypertension
of uremia. They clsimed that pecople with renin dependent
and severe hypertension usually hed =a low cardiac output
with extremely high vescular resistance, while those with
salt and water dependent hypertension presented a diffe-
rent hemodynemic pattern cherscterised by an elevated ca-

rdigc output with s slightly elevated vasculer resistance.

Dugsten (19&6) reporited thet renoprivael hypertension
is the term fregquently used for the hypertension of urem-
ia, and it impliee & failure of salt znd water homeosta-

sos, and some is renin dependento.

BIOOD PRESSURE AND LEUKEMIA

The hesrt may be the site of primsry tumor or be
invaded by melignencies that arise in other orgsns. In
the cese of leukemia, the leukemic infelterstion of thke

heert is charzcteristicelly confined to mcute leukemis,
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with few reports to chronic type, usually found at po-
stmortem study, and generslly is not suspected before
death (Bierman et asl., 1952; Robert et al., 1968; Terry
and Kilgerman, 1970; Suryaﬁrosad et gl., 19723 Bergeran
and Datnow, 1974; Applefeld et gl., 1980; Scﬁwartz and
Shamsuddin, 1981; Kell and Cooley, 1986).

It has been pointed out that leukemia hes ceused
congestive hegert feilure (Bregeni end Perrotta, 1960;
moller et gle., 1975; Kubac et gl., 1980), and the lymp-
hatic obstruction by tumor will fead to myocardisl int-

erstitigl edema, and the secondary pressure on the
myofibers may contribute toc the eventusl cardiac decom=-
pensation {(Kline, 1972). In this connection, the findi-
ngs that leukemia has-caused conduction disturbances
(Redwine, 1971}, as well as mitrzl valve dysfunction,
rezurgitation {(wmeltzer et sl., 1975), and the associati-
cn of lerge quantities of pericardizl fluid with tumor
encasing the hemrt freguently results in persistent ca-
rdiac constriction (iann et gl., 1978) are of consider-

ble interest-

Darsee and Brauwald pointed out in 1880 that the
incidence of systemic hypotension in patients with per-
icardisl neoplestic¢ disemse renged between 5 to 10%.

This hypotension may be due to messive pericerdisl eff-
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usion (Casis and Porterfield, 1982), and it was suppor-

ted by the view of Mclonell et al., 1982).

NORMAL ARTERIAL PRESSURE, Poas AND OXYQEN TENSION:

ligny investigetions were carried out by severeal
workerse to determine the normsl value of grterisl bloed
pressure for the dogs. Allen (1941}, and Shingetgeri et
gl«, (1963) reported an average value of 139/7Y% mm Hg
for indirect brachisl srtery pressure, while an everage

of 132/79 wes reported by Spangler gt gl.,(1977).

A systemic blood pressure cof 160/90mm Lg was egt-
ablished as the upper limit of normotension in a series
of clinicelly normsl dogs (4nderson, 1968; Anderson and

Figher, 1968).

werner (1972) claimed thaet the indirect blood pr-
essure velues for—normal dege were found to be 120 + 10
mn Hg for the systolic, 75 + 10 mm Hg for systolic, end
105 mm Hg for the mean blood pressure were found by
Kuhn et gl.,{1979) who added slso that the lower and up-
per limit of systolic pressure was 110 and 150 mm Eg

respectively.

The indirect tibial srtery pressure was founda to

be 155 + ¢6/74 + l4mm kg (heiser et gl., 1877), or
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158 +30/61+412 mm Hg (Dwight gt al., 1981).

Normal arterial Poz, and pH wvalues for dogs were
eptimeted by many workers. Feigl and Louis (1972) found
values of B9 + 4.9 mm Hg and 7-414 + 0.032. Similar va-—
lues of 90.9 + 5.7 mwm Hg, and T-453 + 0-0é3 were repor-

ted by wise (1973), and value of 86.1 + 1.82 mn Hg,
T«404 4+ 0.006 also reported by Klingstrom gt gl., (1976).

A value of 101l.3 + 5.6 mm Hg for Po, was reported
by Clark et sl., {1977 ). Haskins (1977 b) found values of
98 + 6 mm Hg, and 7.402 + C.028 for Po, and ph respecti-
vely. 4 similar values of 99.7 + 1.7 md Hg, T.41 + 0.00

were amliso reported by Thompson et sl. ,(1977).

Cernelius and Rawlings (1981) estimated the mean
values of arterial P°2' and pH for 38 hesglthy dogs and
reported to be 90.7 mm Hg, 7.45 respectively. 4 lower
velues of 79«7 + 1.1 mm Hg, and 7.386 + 0.005 were rep-
orted by wingfield et al., (1982). ’



MATERIAL AND METHODS

A totael of 164 unsnesthetized, pure and mixed br-
eeas dogs of both sexes have been utilized in the pre-
cent study snd were.in 2 categories. The first comprised

15 heslthy dogs with aées ranged from @ monihs to 12
years. The second consisted of 149 dogs’(B months to 14
yeers of age), had a wide veriety of medical problems
and fell into B8 groups based upon the type of clinical

situations as follows.

Group 1l: included 1l anemic dogs.
Group 2: ineluded 13 digbetic dogss
Group 3: (Heart Lisease) snd comprised 35 dogs.

Group 4: consisted of 7 dogs with acute pencreatitis.

Group 5: comprised 1B dogs viith nonpervovirus, and B
dogs with parvovirus gestroenteritis.
Group 6: included 22 dogs had resplratory disease,

end 7 dogs with canine distemper (regpiret-
ory disturbances).

Group T: consisted of 22 dogs, had uremise.

Group 8: included 5 leukemic dogs.

MAKING THE DIAGNOSIS (Kreft end Durr, 1961; Scheer and

Ackerme, 1982; Kraft, 1984; Dennis, 1985, Kirk and Bis-
twer, 1985).
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Routine examination: included history, and physical

examination.

Routine laboratory procedures: the screening tests
that will be described here were ususlly done.

They included determingtion of packed-cell volume,
hemoglobin, RBC, WBC count, and differential leukoc-
ytic count. Slcod glucose, ures nitrogen serum amyl-
ase, lipase, arterisal oxygen tension, and srterial

PH estimations were routine.

Speciglized examinzticnt
g+« Rediography; mainly for dogs in group 3 , 6 , 7

(Fig. 1 , 2).

b. Electrocardiography: meinly for the dogs in group
3.

Cs Eﬁdoscopy; laryngoscopy ,bronchoscopy,and/or rhino-
scopy was ancillary method for further evalustion
of the dez=s in group 6.

d. renel ultrasonogrsphy: for the dogs in group 7T
(Figo 3.

€e In the feces of dogs with enteritissg parvovirus
wee detected by the electron microscope.

fo Dogs thst died or euthanitized were necropsied and
exemined histologicelly (group 3, canine distemper,

group B},
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g« For heaglthy dogs, a complete hémogram, serum elec-
trolytes (calcium, phosphorus, magnesium, scdium,
chloride, potasium), serum lactic dehydrogensase,
glutagmic oxeaeloacetic transaminase, glutamic pyruv-
i¢c transeminase, elkaline phosphatese, beside tot-
al serum preoteins, blood glucose, urea nitrogen,
serum amylase, and lipase determingtions were =
uspeful diagnostic tests that assist in confirming

the healthy conditicn.

THE SAMPLES

l. Blood:
Two blood ssamples were collected as follows:

a. ¥Yenous blood for serum, @nd hematclogical exa-
mingtion.

b. Arterial blood wes collected from the femoral
ertery, and lmmediztely anslysed for pn,and ox-
ygen tension using ges enslyser (Instrumenta-

tion Leboratory System 1302).

2., Peceg:! enelysed for the presence of parasites znd pe-

rVvovirus.

BLOOD PRESSURE DETERULINATION:

In & guite room, the instrument used for indirect

or noninvesive blood pressure determinations wes an
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ultrascnic Doppler sensing device (Blutdruch-lionitor Bp
-103 N, HOYER-BREWEN), the dog was placed in right rec-
umbency and the brachial artery was found suitable for
the application of the cuff that has different sizes.

The dogs were not restrzined, and the mesn of three con-

secutive readings was taken to mvoid errors.

STATISTICAL ANALYSIS:

Statisticel analysis of the results was performed
at the Yomputer Lentere of the Faculty o Veterinary

siedicine, ludwig weximillien Univereity, dunik, VWiest

Germany.



RESULTS

BIOOD FREGEURE AND ANEMIA:

Table (1) revealed that the anemic dogs had a
normal blood pressure of 13%3/79 mm Hg, alsc a norm—
al arterial Poa, and pH of 85 mm Hg, 7.414 respect-~

ively.

BLOCD PRESSURE AND DIABETES MELILITUS:

T SRS PR U S D i i W ST It P Sy B T W L S POV U T N e N N e e S

Based on their blood pressure, the dogs fall
into 2 subgroup. Subgroup 1 (Table 2) with 2 normal
blood pressure (1l42/8% mm Hg), a normal arterialsz
of G4 mm Hg, and with a slight decrease in pH(7.325)
Subgroup 2 with & higher blood pressure of 175/100
mm Hg, slightly decrease in P02(85 mm Heg), and a no-
rmal pi of 7.346 {(Table 3).

BLOOD FRESEURE AND HEART DISEABES:

g o S T S dnin . o e B i e S A A L S ek . B et Sl

Basea on blood pressure, this group was furt-

her strztified into 3 main subgroups.

8ubgroup 1. In this suktgroup, 6 dogs had a no-

rmal arterizl Plood precssure, and P02 of 140/80,



92 mm g respectively, as compared to 134/75, S4 mm

Hgy in ormal subjects. Also tais subzroup nhad a normal

pH- value of 70404 (i‘able 4)0

Subgroup 2. For this subgroup, the arterial
bloed pressure was very high (172/1C4), as compared
with (134/76} in normal dogs, Tha arteriail P02 was
slightly lower (83 mm Hg), with a normal pH of 7,388,
The electrocardiographic findings were useful in
many of our dogs. The frequency of cardiac enlarge-—
ment in the 14 canine patients in this subgroup wag
78% (11 of 14 dogs). Of the 11 dogs, 6 (42%) had Ti-
ght atrium enlargement, 5 (35%) had right and 1laft

ventricular snlargement (Table 5),

~Bubgroup 3., It is evident from the statistic-—
al data in %table (&) that this subgroup exhibited a
vary low arterial bleood pressure, and Poz, as %tha
mean values were 101/59 and 74 mm Hg respactively.
The arterial pH value was similar to that in normal
control dogs, The electrocardiographic changes, and
pathological findings indicated that cardiac arrth-—
miz, and congestive cardiomyopathy were the most
freguent abnormalities, beside myccardial infaction

mitral, and tricuspid valvular fibrosis.
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BLOOD FRESEURE AND ACUTE PANCREATITIS:

e eSS S e ST T T E R EE TS ST ST S ===

This group, in which acidemia (7.246) had béen
observed, showed a fall in blood pressure (297/58 mm
Hgd), with a normal arterial Po, of 93 mm Hg when co-

mpared with the control dogs (Table 7).

RELATIONSHIP BETWLLN FPARVOVIRUS , NONPARVIKUS GASTROE-

§RWRTEISS T
Based on the detection of parvovirus in the
feces bty electron microscope, the gastroenteritic
group was further stratified into parvovirus infec-—
ted, and parvovirus noninfected subgroup. Results
cbtained in table (8) revealed that blood pressure
in the two subgroups was (96/58, 100/60 mm Hg resp-
ectively) significantly lower than in normal dogs,
with a normal arterial P02 of 20y 82 mm Hg. The pa-

rvovirus infected subgroup had acidemia with a pH

of 7,307, while the other did not (pH = 7.373).

RELATIONEHIP BETWEEN_RESPIRATORY DIBEASES, _CANINE

T P v i S S " e o o e e i ey e P i o T B T T i o e o o i e . e e B T o o

DISTEMIER (with respirstory. disturbences) 4ND_BLOOD

PHESSURE
ased upon the arterial blood pressure, <%he

dogs with respiratory diseases were further strati-

fied into 2 mzin subgroups.
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Subgroup 1. In this subgroup, 13 dogs had a
normal arterial h»lood pressure, pH of 137/77 mm Hg,
7 .374 respectively, as compared toc 134/76 mm Hg,
7.376 in normal subjects, A significant dc¢crease

in arterial Po, was noticed (Table ©J.

Subgroup 2. It is evident from the statistic-
al data in table (9) that this subgroup exhnibited a
very low arterial bleood pressure, and P02, as Ythe
mean values were 110/64, 60 mm Hg respectively. The
arterial pH value was similar to that in normsl Jdogs

{(7.348).

Dogs with canine distemper showed a very low
arterial blood pressure, Poz, and a npormal pH of

101/58, 78 mm Heg, and 7.384 respectively (Table <),

BLOCD PRESSURE AND UREMIA:

In tnis group, arterial blood pressure, Poe,
and pH values were compared with the normsl values
{(Table 10). The former had a higher blood pressure
of is54/91 mm Hg, a nermal values for Po2 (S0 mm Hg),
and for pE (7.334) when compared with & normal vale
ues of 134+/76 mm Hg, 94 mm Lg, and 7Y.376 respective

elv.,
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For this group, the arterial blood pressure was
very low (106/63mm Hg), a5 compared with (134/76) in
normal dogs, beside a normal arterisl Poz, and pH of
o mm hg, 7.405 respectively. The pathologicel findi-
ngs indicated infilteration of the heart, and lymph

nodes of most dogs with the lecukemic cells {(Table 11).

NOWGAL ARTURIAL BLOOL PRESSURE, POE’ AND pH VALUES:

Table (12) revezlcd that the heaslthy dozs had a
normal erterial blood of 134 + 7T/76 + 4 ma Hg, with a
minimum velue of 123/70 mm Hg, and meximum valus of
149/85 mm Lge The nérmal srterigl oxygen tension was
94 + 5> mm hg, with g minimum of 91 mm Hg, and s mexi-

mum of 106 mm hge

The normael sveraze of asrterizl pH was T.370 +
O.028 wiikh & minimum, ana meximum velues 7323, T.425

respectivelye.



Laterel resdiograph of 6 yeers old male poodle
with a chronic, nonproductive cough of over
two month's durstion. The dog had a lower sr-
terisl blood pressure, Po, of 112/60, TOmmHgre-
spectively. A needle biobs8y from-the lung was
done, end melignent tumor cells were found.
The dog was euthanitized, &nd the pathologi-
cal report vias cor pulmonasle due to primary

lung tumore.



Figs (2):

I

Laterel rediograph of 12 years old, fe
Cocker Spaniel thet had -Arterisl blood

mele

pr-

essure of 115/65 mm Hg. the dog hed gener-

alized cardizc enlergement, died sever
hours after the radiogreph wes mede.
pathologicel report 'indiceted myocesrdi
infearction.

al
The
al
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Longitudinel ultrasonogrzph (5 us¥z) throuzh
the left kidney of 4 years olé mzle dog wvith
blood urea nitrogen of 300 mg/dL, blood pre-
ssure of 159/91 mm Hg. The sonozraph showvs
dimensions of 080 X 043 isk., and the pstkholo-
gical examinetion of the kidney showed chro-
nic membranous glomerulosclerosise.
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Tatle (4): Comparative statistical analysis of Arterial

blood pressure, Po
and thoase with heag
The tsble also 1lluatrated the electrocardi-
-ographiec changes for this subgroup.

» and pH of normsl dogs,
t diseasses (subgroup 1).

Dog  Systolic/

P02

Electrocardlographic changes

93
lo2
103

83

Englargement of both' right
and left ventriclea, and also
right atrium,.

Left ventricular enlargement,

Enlargement of the right ven-
tricle.

Left atrium enlargement.

Second degree of atrioventri-
cular block.

Right bundle branche bPtlock.

x
Mean values for disease’d do-

ga.

No. diagtolic
(mm Hg)
1 145/85
142/88
3 144/84
4 140/80
5 138/84
6 134/74
=
6 140/80
15 134/76

Mean values for healthy dogs.

x Indicates values similar to the values of controle

(P 0.05).
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Tetle (5)}: Corpsrative atatisticel anslysim of arterinl ¥loocd pressure, Fo,
end pH of the normel dogs and those with heart disenses {Butgroup
IT}. Thetable 1lluatrated nlec the electrocardiographic cranges
for this gubgroup in number and percent.

Dog Systolic / Po
Nas dia(atorl{ic (mr Hg) pH Electrocardiographic chengee Fo., %
mm Hg)
1 204/113% 92 7.426 Right etrivm enlargement.
2 167/127 103 7.426 Right gtrium enleargement.
3 169/ 97 B& T7.400 Right etrium anlergement. [
4 175/108 54 7.358 Right strium aniargement. 42K
5 1668/104 §3. - T.43% Right atrlum enlargement.
3 165/ 98 97 . T.402 Right atrium snlarpsenment, )
T 198/11% 98 ) T.304 Eleveted Twave in Yeod 1T, IIT, 7%
8 187/106 8o 7.399 Hypovoltsge, ".:.‘
9 178/108 92 7,314 Normal. %’
1o 146/ 93 B2 7.328 Erntargement of both right sena
left ventricles.
11 173/104 1] 7.388 Enlergement of kboth rirkt  ena
left ventricles. 5
1z . 154/ 94 54 7.473 . EXlergement of both rigrt and 35%
left ventricles.
13 163/ 97 92 7.405 Enlargement of toth right snd
left ventricles,
14 173/104 1] 7.388 Enlargement of toth right and
left ventricles.
14 1?2/104’““{ 831’( 7.388% ¥epn volues for diseased doge

15 154/ 76 o4 T-376 Mean velues for healtihy dore

x = Indicetes values simllar to the valuee found In healthy doge (T G.05}).
My = Slgniticant decrense (P< D.05). '
XXX = Significant incresse (P< 0.05).
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Tatle (6): Comparative statistical analyals of arterisl tlood presdsure, ?oz and pH

of nmormal dogs and those with heart dimenses {sutgroup TIT). The

table

alao 11lustrated the electroenrdiogrgphlic chanres, outcore, snd the pa-
thologlcal findings for the doga in this subgroup.

Dog
No.

10

11
12

13

Elegtrocardiocgraphio
¢hanges.

Atrial fibrillation

" Emlargement of both

right, and left at-
rium, and aleo left
ventricle.

Enlargement of both
right, and left at-
rium,

Atrial fitrillaticon

Enlargement of the
right ventricle,

Enlsrgement of both
right and left ven-
tricleas.

Enlargement of both
Tight atriums and
ventrile,

Second degree of at-
ricventricular block

Flrat degree of at-—
rioventricular tlock

Atrial finvrillation

Sinua tachycardis

Sinuas tachycardis +
5~T megment depres-
aion,

Sinus tachyenrdia +
SE-T segnent depres-—
aslon,

Yentricular extfas-
yatol.

Enlerpgement of the
right ventricle,

Wean values for di-
acpoed dogs.

uteome

Euthanasia
Eutknnasia
Futhenesia
Euthanasia

Euthanasis

AAlive

Allve
Alive

Alive

Alive
Alive

Alive

Pathological fin-
dinge,

Vyccardipl infar—
ction.

Dilstetion of he-
arts chamberes-co-
ngeastive cardiom-
yoratlry.

Diletation of he-
arts chambers-co-
ngestive cardiom=-
yoppthy,

Diletetion of both
vertricles-conge~
stive cardemyopa-—
thy.

Mitrel, tricuspild
velvular fiktrosis
and dilmtation af
right ventricle.

Autopay not perf-
cermed.

15

Systolic/ Po,
pH
‘%;;‘3;1'_’ {mm Hg)

115/65 50 T.431
91/55 83 7.465
T4/43 57 7.442
88/50 69 7.411

107/64 46 T.386

111 /65 95 7.220
81/55 76 7.411

102/59 g0 7.426

117/68 93 F.470

107/61 &3 7.471

120/71 €4 7.386
92/56 &8 7.422
97/54 71 T.450

118/48 95 7.345
98/52 97 T.374

''''''' il = quinininini

101/59 T4 T.399

134/76 94 7.376

Hean values for no-
rmal dogs.

% Irdicetes values miriler to treose found ir hesltry dore (Y< 0.05),
xx = Sigrnificant decrease (¥ 0.05}).
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Tueble (11): Comparative stetistical egnalysis of arterial
blood pressure, Po,, and pli of leukemic dogs
and healthy dogs. fhe table also illustrated
the ocutcome, anéd the pathological findingsin

leukemic dogs.

Log
O e

o

Systolic/
digstclic

(mm hg)

855/51

117/65

115/71

2 rpH

(mm nhg)
83 T495
S8 Tedsb
93 T.387
5¢ 7.358
S5 Teo348

Outcome Psthologiecsl findings

Lutlignesisz Lymphocytic infilter—
ation of &ifferent
orzans, including the
heert and the liver
(Lymphocytic leukemia)

suthenasis Lympunocytic infilter-—
gtion of c¢ifferent
Srgong, includinzg the
heczrt end the liver
(1¥mphocytic leuKemiz)

buthengsia Enlerzement of the
periphersl, organs
lymph nodes due to
leukemia (Leukemig).

buthenesis mest-cell infillerat-
ion of the orszans,
periphersl lymph nod~
€z, spleen, and the
heert (mast-cell leu-
kemie J.

Euthanasies Generslized enlesrgem-—
ent of lymph nodes
(Lympreeytic leukemis)

indicotes velues

(r< va0z ).

simileyr te

those fournc ir hezltny dogs

LT Lecscs sy (€0 0n ).
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DISCUSEION

BLOOD FRESEURE AND ANENMIA

e e e N A R e e SN AN AR

The results obtained and recorded in Table(l)
revealed a normal blood pressure for the anemic do-—
gs with a normal arterial pH and wmormz=l value for
the oxygen tenéion. The normal systolic blood press—
ure level is agreement with the findings of PEishop
et al., (1955) and Weatherall et al.,(1981) whereas
a moderate decrease in diastolic blood pressure was
revported by Brannon et al, (1945), Greettinger e%

2l.,(1963) and Weatherall gi azl,,(1981).

Anemla is the most common condition that in-
crease the cardiae omtput (Richardson and Guyton,
1959; Clarke et al., 1978; Grossman and Braunwald,
1980), and decrease the total peripherzl vascgular
resistance (Idizng and Huckabee, 19733 Grossman and

Praunwald, 1980),

Richardson and Cuyton (19593 found an increz-
se in cardiac output of 26% in snemic degs with a
parallel decrease in the total peripheral resistan-

ce of 25,655,

In owr aneric dogs, the arterial pil, and oxy-

gen tension play no role wveczuse this group hza =
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normal arterial pH, POE' end the oxygen tenslon, pH va-
lues reported to depress cardiac contractility, decres-
se blood pressure, and cardiac output are 75mm Hg, and

7.2 respectively (Haskine, 1977 =a; Steffey and Robinsen,
1983; Abboud 1986).

It appeers from the gbove discussion that the
high cardizc output snd the persllel decresse in the
total peripheral resistance of the anemic dogs ere
the main cesuse for the normszsl blood pressure cobitzined
in our situdy becszuse the mean arterisl pressure = car-

Gisc output X totsl peripherzl ristance (Dusten, 196%).

BLQOD PRESSURE ANL LIABETES sELLITUS

T
In this study, blood pressure determinsiions
in dozs with disbetes mellitus vere compsarec with
those in nodliabetic deoges Table (2,3). Tre iformer
group ked either normel or high ﬁlood pressure when
compared vwith the latler group. It is more surpris-

ins trhet cimilar results lhieve been observed in man

by Piccoli et gl.,(1979), and Wwilliams and Breunwsld

(1980).
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I+ has been reported repeatedly thet in dieb-
etic patients, the hypertension is almost always
mccompanies the syndrome of disbetic nephropatiy
(Keen et gl., 1975; Kaplan, 1980; Parving et gl.,
19813 wmogensen, 1982), and normal catechnoleaine
end plasma renin acéivity levels in the presence
of & hyperscnsitive cardiovascular system (Chinn
ans busterdieck, 197&; Philipp £t &dl-, 1975). In
contrast, Diabetics Qithout pereceptible rensel dis-
ease were reported to have & norueal blood pressure
(Oexly et z=le, 19743 Kein et &le, 1975%), snd =z nor-

mel cerdiovascular sengitivity teo norepinephrine ox

angiotensin (Christlieb, 19765 Seneviratine, 1977 ).

In cur diabetic dogs either with a normel, or
& hizh bloo¢ prescure (Table 2,3) the erterizl pH,
Po2 pley no role because the ﬁh, end P02 reported to
Geéreesse blood pressure, cardisc output, and Gepress
cerdiec contrasctility sre Te.2, T% mm Eg respectively

(Haskins, 1977 &; Steffey and Robinson, 1983; Abboud,

lybo.

BLOOD PRESSURE ANL HEART DISEASES:

--------------- ------------------
Beced on the blood pressure, tihis group was

furtker stretiiied into 3 nalrn UL ITCOLDSe
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Bubgroup I

Although there was a clear rediographic and
electrocardiographic evidences of heart diseases,
this group had a normal blood pressure {Table 4),
One possible explanation for this observation is
suggested by the fact that all dogs in this subgro-
up had a compensatory mechanisms which are coften
able to restore to normzl or near normal the arvter-—
ial bleood pressure, znd the cardiac cutput at rest.
This in agreement with a previous findings regarding
normotension and compensztory mechanisme {llzason et

al,y; 19713 Ross, 1974; Schlant and Sonnenblick,1986).

Because hypoxemia and/er acidosis were repor-
ted to depress myocardial contractility (Abboud,
10860, and may precipitat left ventricular failure
(Fishman, 1971; lurphy et al., 1974), it is very
important to wention alsco hier that, this subgroup

had & normal arterizl pH and P02 {Table 4.

Subgroup 2

AlY dogs in this subgroup, in which a normal
arterial pE and a Elight decrease in PO2 had been
observed, showed a high bLlooed pressure level (Table

5.
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The presence of hyperkinetic heart syndrome m-
ay explain the high blood pressure where-this synd—
rome was responsible for the high pressure reported
in some patients (Eich et g&,, 19623 Julius and Co-
nway, 1968); also Ibrahim et al. (1975) reported
that the heart may be involved in the genesis and
maintenance of hypertension in these patients. In
contrast, hypertension may be the cause of electro-
cardiographic and radiographic changes associated
this subgroup (Tobian et al., 19503 Tarazi et al.,

1966; Beznak et al., 1969; Kannel et al., 1569).

SBubgroup 3

It is evident from the statistical data thsi
thie subgroup had a very low arterial blood pres—
sure and POE’ as the mean values were 101/5¢ and
74 mm Hg respectively. The arterial pH vzlue was

similar to thet in normal control deogs (Tzile 6).

The cardiac causes of hypotension were repor-
ted to be: arrythmia, either tachycaerdiz or bradyce-
ardia (Ruskin et al., 1970; Linden, 1973; Sobel and
Roberts, 19803 Esente et EE" 1¢8%; Ross, 1983; Fe-

rpuson ard AbLoud, 198&8), acute myocardial infarci-

ion (TLinden, 19733 Sotel ané Hoherte, 10805 Esente
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et al., 1983), mitral and sortic regurgitation (Ross
and Braunwald, 1968; Schwars et al., 1981), and co-

ngestive cardiomyopathy (Wynne and Braunwald, 1980).

Hypoxemia was reported to depress myoccardial
contractility.and the severity of the deciine in
arterial I02 reflects the extent of myocardiasl inf-—
arction (Abboud, 1986), also hypoxemic may precipi-—
tat left ventricular failure (Fishman, 1¢713 lurphy
et al., 1974).

The above mentioned discussion, the eleaitro
cardiographic and necropsy findings (Table 6) indi-
cate that, this hypotension condition is mainly due
to cardiac arrythmia,congestive cardiomyopathy, my-

ocardisl infarcticn, and hypoxemia,

BLOOD FRESSURE AND ACUTE PANCREATTIVIS -

Table (7 ) lists the results from 7 cases of
acute pancreatitis. The dogs had acidosis, and a
bleod pressure below the lower limit observed in

normal <ogs. The P02 lay within normasl limit.
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Frevious findings regarding hypotension and
acute pancreatitis have been reported (Katz et al.,
19643 Anderson, 1967; Rogers, 1983), and the hypot-
ension was & consequence to hypovolemia (Dos Reis,
19633 Facy et al., 1966; Ofstad et al., 19693 Geok-
as gt 8l., 1972), and to the vasodilator effect of
bradykinin and kalejrein (Thal et al., 16635 TReck
et al., 195653 Creutzfeldt andg Schmidt, 19703 Hardy
and Stevens, 1975; Rogers, 1983%),

Our dogs in this group had acidosis. It has
been pointed out that acidosis reduces left ventri-
cular contractility, decreases myocardial responsi-
veness to catecholamines constricting the venous
system and hypoteéension (Carson et al., 1965; Kittle
gt gi., 10655 liitchell et al., 1972; Abboud, 1936).
This observation has %o some extent indicated +the
participation of acidosis in %the pathophysiclogy of

hypotension in acute pancreatitis.

RELATIONSHIP BETWEEN PARVOVIRUS » WONPARVIRUS GASTH~

--------u-u------&--nn---z-uu-eue-----azenuznu .Eﬂ"--

OENTERITIS.

L T g e e S S =

Rased on the detection of parvovirus in <the
feces by electron nicroscope, the gastroenteritic

group was further stratified into two subroups:
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l. Parvovirus infected.

2+ Parveovirus noninfected.

The blood pressure was significantly lower in

both than it was in the control dogs.

Canine parvovirus is now know to bLe 2 sauce
of both of enteritis and myocarditis (Appel ey al.,
1979; Hayes et al., 1¢79), and death cue to DEIYVOV—
iral enteritis results from dehydration, =nd endot—

oxic shocl (Green , 1934),

A decrease in total bleood volume has previou—
sly been regarded as a primary mechanism accorunting
for hypotension complicating gastroenteritis (lleDo—
netl, 1974; Ro&s, 1975%; Smith and Hamlin, 19773
Sleisenger, 1981), alsc impaired (R53) function,
septicaemia, and endotoxins abseorption are additio-
nal contributary factors (Fine et 2l., 1959; 19653

Priano et zl., 19713 Brasmer, 1272),

The parvovirus infected subgroup represented
acidenis with a pH of 7.30, while the nconinfected

subgroup 4did not.
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The finding observed in Table (8 ) have demo—
nstrated that in both of the subgroups, the arteri-—
al oxygen tension, and pH play no role in this hyp-
otensive condition, because the two subgroups had =
normal POE and the pH reported to decrease bLlopod

pressure was 7.2 or less (Haskin, 1977a).

RELATIONSHIP BETWEEN BESPIRATORY DISEASES, OANINE

B P Y S TS S e R N A o o P e s e P e e g g e R

DISTHWPER (with respiratory disturbances) 4xD BLOOL

PRESSURE - o - B
Tarle (%) lists the resulte obitained from

clinical cases of respiratory disease., Thos=e with
normotension (subgroup 1) had a normzl blood press—
ure of 137/77 mm Hg, a normal pH of 7.374, while

theose with hypotension (subgroup 2) exhibited bloos
pressure level of 110/64 mm Hg, and a normal pH of
7+348, The canine fistemper group had also 2 lwer
pressure of 101/58 mm Hgy and a normal pH of 7.3584

(Table 2.

It has been reported repezatedly that pulmonz-—
ry hypertension is the leading factor respensible

Tor righ side heart failure (LieGinn and White,1935;

£

o

=

Garecs, 1<57; Dalen et al., 19593 lurrawy, 1

<k

KEuida, 1€88), ana that disorders of the right vent—

f
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ricle may result in left ventricular failure leading
to decreased cardiac output, hypotension and possi—
ble cardiac arrest (Chidsey et al., 1964; Chadler

et al., 1967; Dalen et a8l., 1969; Bermis et al.,1974).

Alveolar hypoxia is the most important cause
of pulmonary hypertension and acute pulmonary vaso-—
constriction appears when alveolar I02 is 60 mm Hg
(Fowler and Read, 1963; Fishman, 19763 Bohr, 1977),
alse the direct effect of hypoxis may impair myocca-—
rédial contractility, leading teo left ventrieular

failure (Fishman, 1971; Abboud, 1986).

Our dogs in subgroup 2, and those with canine
distemper had severe hypoxemia with arterial PO2 of
60, and 78 mm Hg respectively, while those in subg-
roup 1 exhibited a very slightly decrease in arte—
rial IDQ vwhich of no c¢linical significance (Steffey
and Robineon, 1983). It therefore appesrs that the
hypotension that was observed in lung disease (sub-
group 2),y and canine distemper related to the effe-

ct of hypoxemis associated these contitiens.
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BLOOD FRESSURE AND UREMIA

In this study, bloovd pressure determination in
dogs with uremia was compared with those in nonurem—
ie doges (Table 10), The former group had a higher
blood pressuré when compared with the latter group.
This i1s in agreement with a previous findings rega-
rding hypertension and renel failure (Katz et al.,
1957, Anderscon, 195683 Anderson and Fisher, 1968;

Weildmann and liaxwell, 1975, Kaplan, 1980).

The pathogenesis of renal hypertension is un-
clear (Weiser et al., 1977). In early studies in
dogs, iﬁ was demonstrated that reral ischemia resu-
lted in increased plasma renin activity, which res-—
tlted in increase of angiotensin 1T, a potent vaso-
constrictor (Goldblatt-gy_ég., 18343, Tt is now kn-—
ow thzet the hypertension is either renin-depenceni
or salt-znd-water—-dependent, or due to bothk lechan-
isms (Vertes et al., 1969). Another mechanism may
involve the interstitial cells of the renal medulls

Tobian anéd Azar, 1972). These cells are thought to
produce prostaglandins that posses antihvpertensive
propervies, znd a deficiency of these prostaclandins

may fecilitate elevation of hlood pressure.,
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It is very important to mention heir that thic gr—

oup had a normal arterial pH and PO2 (TablelD),

BLOOD PRESSURE AND LEUKEMTA:

It is efident from the statistical deta in
Table (11) that this group exhibited & very low
erterial blood pressure, with & normsal Poz, and
pk, as the mean values were 106/63 mm hg, 86 mm

g, end 7.405 respectively.

iris hypotension concision is in aszreement
with & previous findings reported by Darsee and Br-
eunwald (15950), and siclonnell et al., (1982) in human

beings.

Since our dogs in this group had & normel
arteriel Poz, ph, and leukemic infilteretion of
the heert (Teble 11), end this infilterstion was
reported to czuse heart failure, end cconduction
disturkances (Bregani end Perrotta, 1960, Roberts
et al., 1508; wsioller et gl., 1975; Applefeld et
el., 1960; suboc et gle, 1980; nall =nd Cooley,
1860); it seemee possible, therefore thet in tiis
group, thke hypotension is meiniy due to leukemic

iniiltersetion oi the Legrts.
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NORMAL ARTERIAL BLOOD PRESSURE, OXYGEN TENSION, AND PH

--—--—--——---—----—------—-—-—----—————---—--—————----

VALUES:

It is evident from the obtained results (Table 12)

that the normal nonivasive brachisl artery pressure veae-—
lue was 134/76 mm Hg. A similar value of 139/79 mm Hg
wase reported by Allen (1941), Shingatgeri et al.,(1963).

The normsl erterisl Fo_,, end pH velues were 94 + 3

mm dg, and 7.37¢6 + 0.028 respsctively. The Yo, wvszlue az-

ree with the views of reigl and Louis (1972), wise (1Y73)
and Thompson et zl. (1977). 4nd the ph wvalue agree with

inding of fEgl and louis (1972), Klincstron et Lo,

o

1976), and wingfield et al.,11982),



SUMMARY

o e e e et
The aim of this study was to survey bloecd press-
ure in relestion to arterial oxygen tension, and pH on
dozs hospitalised because cof e variety of clinicel die
sorders. Blood'pressure was determined from the brach-

ial =rtery usinsg ulitrzsonic Doppler technigue.

The dogs utilized in the present study were in
z cetesories. The Zirst conprised 15 reglthy dozs, and
trre seconé consisted ol 1lad dozs with & viae verictyof

wedicel problems, ana Izll into thise zroups:

Group 1t

Incluced 11 znemic dogs, with & normsl blood
pressure, ph, fozs &RA & 8eVere decrease in he-

moglobin &snd paecked-cell volume.

Group 2:

- had 13 dievetic dogs, anda Tfell infto & subgr-
oups. bubgroup 1, with & normsl bloo& pPressu-
re, Poz, end g slight decreasse in ph. Subzro-
up £, had & higher bloodé pressure, normal phH,

gna g slight decreas in Poze



Group 3

with heart disesses, and was further clagsif-
ied to 3 subgroups based on blood Pressure as
1ollow: Subgroup, had g normal bloog Pressure
Fo,, and a normal value for ph ., Sukbgroup 2,
with a very high blood Pressure, slightly lo-
wer PDZ, grid a nermal phH. The electrocardicg-
rephic findings indicated cardize enlaerzemnent
to 762 of the totel numnber of dogg. Subgroup
2y hed = very oy grtericl tlood SrCssuYe, Qi

to hypoxemic, mitral, tricuspid valvuller fipro-

aryrytin

m
[¢]

cElis, cearai

iomyopathy.

Group 4:
Eed pencreatitis, szcidemiz which pley & role
in the hypotension condition founc in tihis

Zroupe

Group 5:

Desed on the detection of PLrvovirue in the fe-
ces of gastroenteritic dogs, this £roup weas
furiher stratified into: psrvovirus infected
subzroup, and parvoviris nouiniected SUL STOoUp.

Whe tue hed ¢ very lovw. erterigcl ZIEBELTE, nOI-
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mal P°2' but the parvovirus subgroup showed
eacidemia which plays norole in this hypoten-

sBion conditione.

Group 61 .
With respiratory diseese, and fall into 2
subgroups: with a normal blood prescure, ph,
and a slight decrease in Pozﬂ Subgroup 2,
had & very low arterizl pressure due 1o fes—
pristory feilure cherzc.erisged vy hypoxemie
thiet pleys & role in this hypotension.
Algo this group inecluded dogs with canine
distemper (with respiratory disturbances),

and had g very low arterisl pressure which

may be due to hypoxemie.

Group T:
uremic dogs, exhibit high blood pressure,

normel Boz. endg phe.

Group g:
The leukemic degs with hypotension, normsl
arteriel Pog, end phe
The heelthy dogs were found to heve arterisl
blood pressure of 134 + 7/76 + 4 m= Bg, Po, of $S4 +

> mm hg, and e pk of 7.376 + 0.0Z&.
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