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Effects of Volume Expansion and Contraction
in Normotensive Whites, Blacks, and
Subjects of Different Ages

FrieDRICH C. Lurr, M.D. CLARENCE E. GrRiM, M.D.,
Naomi FINEBERG, PH.D., AND MyYrRON C. WEINBERGER, M.D.

SUMMARY We studied the blood pressure, natriuretic, kaliuretic and humoral responses of 347 normal
subjects after volume expansion and volume contraction to examine possible differences among whites, blacks
and subjects of different ages. According to outpatient 24-hour urine collections, blacks excreted less sodium
and potassium than whites. After similar states of sodium intake were achieved among all subjects, 2 liters nor-
mal saline were given i.v. Blacks and subjects = 40 years excreted less sodium than whites or subjects < 40 years,
over a 24-hour period. In addition, blacks excreted less potassium. The delay in sodium excretion occurred
during the first 12 hours after the salt load. Blacks had a greater suppression of plasma renin activity than
whites 24 hours after saline. Blacks also had higher blood pressures than whites after saline administration;
their pressure remained elevated until furosemide was given. Furosemide, 120 mg over 24 hours, evoked greater
natriuresis, but less kaliuresis in blacks than in whites. The greater prevalence of hypertension in both blacks
and older subjects may be related to relatively blunted natriuretic responses when these groups engage in the

high sodium-low potassium intake characteristic of our society.

ALTHOUGH ELEVATED BLOOD PRESSURE
may result from a variety of causes,’ most hypertensive
persons have no immediately known or identifiable
cause of their blood pressure elevation.? Dietary fac-
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Indiana University School of Medicine, Indianapolis Indiana.
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Circulation 59, No. 4, 1979.

tors, particularly sodium and potassium, have been
implicated in human hypertension on the basis of cir-
cumstantial evidence.>® Guyton and associates® have
recently emphasized that the kidney functions as the
final common pathway of blood pressure regulation in
both the normotensive and hypertensive state through
its control of the excretion of salt and water. They
suggest that factors which operate on the kidney and
influence its excretion of salt and water are responsible
for the development of hypertension. Aberrancies in
the handling of salt and water in the normotensive
state may have bearing on the development of
hypertension, particularly in individuals in societies
that consume diets high in sodium and low in

<Circulation 59 : 643—650, 1979. >
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Association between the Intrarenal Renin-Angiotensin System and Renal Injury in
Chronic Kidney Disease of Dogs and Cats

Sawane MITANIY), Akira YABUKIV*, Kazuyuki TANIGUCHI? and Osamu YAMATOY

!/Laboratory of Veterinary Clinical Pathology, Joint Faculty of Veterinary Medicine, Kagoshima University, 1-21-24 Korimoto,
Kagoshima 890-8580, Japan
Y Laboratory of Veterinary Anatomy, Faculty of Agriculture, Iwate University, Morioka, Iwate 0208550, Japan

(Recerved 11 July 2012/Accepted 3 September 2012/Published online in J-STAGE 14 September 2012)

asstract. The association of remin and angiotensin II, which are potent components of the renin-angiotensin system, with the seventy
of chronic renal disease was mvestigated immmumohistochemically in dogs and cats. Immunoreactivities of remin and angiotensin I were
evaluated quantitatively, and their correlations with the degrees of glomerulosclerosis, glomerular hypertrophy, interstitial cell mnfiltration
and mnterstiial fibrosis were statistically analyzed Immunoreactivities for remin were detected in afferent arteries in both dogs and cats.
The score of renin-positive signals showed no correlation with plasma creatinine concentration or any of the histopathological parameters,
except for the diameter of glomeruli in dogs. Immumnoreactivities for angiotensin II were detected in tubules (pnmanly proximal tubules)
and interstiial mononuclear cells m both dogs and cats. The score of tubular angiotensin II correlated with glomerulosclerosis and cell
mfiltration in cats but not in dogs. The score of interstitial angiotensin II correlated with plasma creatinine concentration, glomeruloscle-
rosis, cell infiltration and fibrosis m dogs and with glomerulosclerosis and cell infiltration n cats. In conclusion, the results of the study
suggest that infrarenal remn-angiotensin system is correlated with the seventy of kidney disease, with the underlying mechamsm differing
between dogs and cats.
key worps: angiotensin I, canine, feline, kidney disease, remn.

doi: 10.1292/jvms.12-0314; J. Vet. Med. Sci. 73(2): 127-133, 2013
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Fig. 1. Immunohistochemical detection of renin in the kidney. A. Dog kidney with stage 1 chronic
kidney disease (CKD). B. Normal dog kidney. C. Cat kidney with stage 2 CKD. D. Normal cat kidney.
Positive signals are observed in the vascular walls of the afferent arterioles. In dogs, signals are

limited to the narrow regions adjacent to the glomeruli (arrows). In cats, signals are more widely
distributed 1in the afferent arterioles. Counterstain: Mayer’s hematoxylin. Bars: 50 ym.




Fig 2. Immunohistochemical detection of angiotensin II in the kidney. A Dog kidney with stage 1
CKD, cortex. B. Normal dog kidney, cortex. C. Cat kidney with stage 1 CKD, outer medulla. D.
Normal cat kidney, outer medulla. E. Dog kidney with stage 4 CKD, cortex. F. Senal section of
panel E (HE stain). G. Cat kidney with stage 2 CKD, cortex. H. Senal section of panel G (HE stain).
Granular positive signals are detected in proximal tubular cells (A and C), but these signals are weak
or absent m normal kidneys (B and D). Signals are more mntense and widely distnbuted in dogs than in
cats. Small numbers of mononuclear cells show positive signals (E and G, arrows), and these positive
cells resemble (F and H, arrows). Counterstain: PAS-hematoxylin (A-D) or s
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Comparative study of chronic kidney disease in dogs and cats:
Induction of myofibroblasts

A. Yabuki -, S. Mitani?, M. Fujiki®, K. Misumi®, Y. Endo¢, N. Miyoshi ¢, O. Yamato?

*Laboratory of Veterinary Clinical Pathology, Department of Veterinary Medicine, Kagoshima University, Japan
® Laboratory of Veterinary Surgery, Department of Veterinary Medicine, Kagoshima University, Japan

€ Laboratory of Veterinary Internal Medicine, Department of Veterinary Medicine, Kagoshima University, Japan
9 Laboratory of Veterinary Pathology, Department of Veterinary Medicine, Kagoshima University, Japan

ARTICLE INFO

Article history:
Accepted 14 September 2009

Keywords:

Cats
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ABSTRACT

We investigated the kidneys of dogs and cats to clarify whether renal myofibroblasts induction is asso-
ciated with the severity of chronic kidney disease (CKD). Inmunohistochemical expression of myofibro-
blast markers, o-smooth muscle actin (SMA) and vimentin, were evaluated quantitatively. The degrees of
glomerulosclerosis, glomerular hypertrophy, interstitial cell infiltration, and interstitial fibrosis were also
evaluated quantitatively. The plasma creatinine (pCre) concentrations correlated with glomerulosclero-
sis, cell infiltration, and fibrosis in dogs, and only with fibrosis in cats. The o-SMA expression correlated
with pCre, glomerulosclerosis, cell infiltration, and fibrosis in dogs, and with pCre and fibrosis in cats.
Tubular vimentin expression correlated with fibrosis in cats, but not in dogs. Interstitial vimentin expres-
sion correlated with pCre, glomerulosclerosis, cell infiltration, and fibrosis in dogs, but only with pCre in
cats. In conclusion, it was suggested that the severity of CKD in dogs and cats was mediated by different
pathways associated with myofibroblasts expression.

© 2009 Elsevier Ltd. All rights reserved.
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J Vet Intern Med 2012;26:275-281

Clinicopathological Variables Predicting Progression of Azotemia
in Cats with Chronic Kidney Disease

S. Chakrabarti, H.M. Syme, and J. Elliott

Background: Chronic kidney disease (CK D) is common in geriatric cats, but often appears to be stable for long periods
of time.

Objectives: To describe CKD progression and identify risk factors for progression in newly diagnosed azotemic cats.

Animals: A total of 213 cats with CKD (plasma creatinine concentration > 2 mg/dL, urine specific gravity < 1.035)
were followed up until progression occurred or for at least 1 year; 132, 73, and 8 cats were in International Renal Interest
Society (IRIS) stages 2, 3, and 4, respectively.

Methods: Progression was defined as a 25% increase in plasma creatinine concentration. Logistic regression was used
to assess variables at diagnosis that were associated with progression within 1 year. Changes in IRIS stage during follow-
up also were described. Cases that remained in stages 2 or 3, but did not have renal function assessed in the last 60 days
of life, were excluded from analysis of the proportion reaching stage 4.

Results: Of the cats, 47% (101) progressed within 1 year of diagnosis. High plasma phosphate concentration and high
urine protein-to-creatinine ratio (UPC) predicted progression in all cats. Low PCV and high UPC independently predicted
progression in stage 2 cats, whereas higher plasma phosphate concentration predicted progression in stage 3 cats; 19%
(18/94) of cats diagnosed in stage 2; and 63% (34/54) of cats diagnosed in stage 3 reached stage 4 before they died.

Conclusions: Proteinuria, anemia, and hyperphosphatemia may reflect more progressive kidney disease. Alternatively,
they may be markers for mechanisms of progression such as tubular protein overload, hypoxia, and nephrocalcinosis.

Key words: Anemia; Hyperphosphatemia; Nephrology; Proteinuria.
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A Double-blind, Placebo-controlled, Multicenter, Prospective,
Randomized Study of Beraprost Sodium Treatment for Cats with
Chronic Kidney Disease

(Journal of Veterinary Internal Medicine, 2017)

Hypothesis/Objectives:
To evaluate the efficacy and safety of BPS in the treatment of cats with CKD, as
compared toplacebo.

Animals: Seventy-four client-owned cats with naturally occurring CKD.
Methods: Double-blind, placebo-controlled, multicenter, prospective,
randomized trial. The cats received BPS (55 Ig//cat).

Results:The sCr increased significantly (P = 0.0030) in the placebo group (mean
SD: 2.8 0.7 to 3.2 1.3 mg/dL) but not in the BPS group (2.4 0.7 to 2.5 0.7

mg/dL).
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