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Dear Readers!

Diseases of kidneys and urinary tract in dogs and cats have already become a real
plague, and their diagnosis for most patients means a necessity of long-term treatment,
sometimes for the rest of their lives. Statistics from veterinary practices indicate that
every tenth dog and every third cat has nephrological disorders. These diseases can
have a primary character, but also often are a symptom of other systemic diseases.

Thetreatment of diseases of the urinary tract also includes, in many cases, a proper
dietary treatment. In that way, we are able to stop or to slow down the development of
kidney failure or to completely eradicate the calculosis of the urinary tract. The proper
diagnostics is also very important, since a quick and accurate diagnosis can mean
several additional months or years of life for a patient. Determination of appropriate
indicators in blood plasma and imaging tests of the urinary system became a standard
way of dealing with the problem at most veterinary surgeries.

To meet the interests of our clients and veterinarians, we have devoted this issue
of "Veterinary Life” to the urology. In this edition, we present some interesting clinical ~ Anna Rutkowska
cases in cats that are more exposed to urological problems, as well as cases in dogs. Redaktor naczelna
Personally, | encourage you to read the clinical article by a veterinary surgeon Anna
Klimczak regarding nodular case of dermofibrosis and renal cystadenocarcinoma
in case of a German pointer.

Enjoy the read!
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The general term feline lower urinary tract disease (FLUTD) describes a syndrome characterized by
pollakiuria, stranguria, hematuria, and/or inappropriate urination, and it doesn’t refer to a specific
disease of the lower urinary tract [1-6]. Feline idiopathic cystitis (FIC) is one of the most common
causes of lower urinary tract signs in cats, and is the leading cause of FLUTD in young cats. The patho-
physiology of FIC is complicated and not completely understood. It is likely that FIC is not a disease
entity itself but rather a syndrome that appears to involve abnormalities in many body systems, in-
cluding the nervous system, hypothalamic-pituitary-adrenal axis, and the bladder. Central nervous
system abnormalities associated with increased sympathetic nervous system activity are believed to
play a pivotal role in the pathophysiology of FIC, and bladder lesions might just be the result of these
nervous system abnormalities and not the actual cause of the disease. Diagnosis of FIC is typically
a diagnosis of exclusion, and treatment is based mainly on symptomatic and supportive measures in

association with appropriate environmental modification.

The underlying cause of FIC remains
unknown, and given the variety of clini-
cal manifestations, it is more appropriately
characterized as a syndrome rather than
a single disease entity. There are growing
evidence that simultaneous local bladder
abnormalities and neuroendocrine altera-
tions play an important role in the patho-
physiology of FIC.

Current studies focus on urothelial per-
meability abnormalities in cats with FIC, as
has been shown in human idiopathic cysti-
tis [13, 14]. Normally, the bladder wall mu-
cosa contains glycosaminoglycans (GAGs)
and glycoproteins, preventing urine leak-
age through the urothelium. Studies in cats
with FIC have demonstrated the presence
of decreased concentrations of bladder wall
GAGs [15-17]. This, in combination with
the frequent urination of small urine vol-
ume and the altered permeability of potas-
sium jons from the disturbed epithelial bar-
rier seen in cats with FIC, leads to frequent
contact of highly concentrated urine with
the uroepithelial tissue and the stimulation
of sensory nerve fibers of the submucosa,
respectively. In addition, various environ-
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mental factors can alter the frequency of
urination such as frequency and amount of
water consumption, reduced mobility, dirty
and few available litter boxes, thus contrib-
uting to the pathophysiology of FIC.

Stress seems to play a central role in the
pathophysiology of FIC. There is the theory
that chronic stress in susceptible cats leads
to increased stimulation of sensory nerve
system and changes in the permeability of
the urothelium. Consequently, in cats with
FIC, the response of the hypothalamic-
pituitary-adrenal axis is characterized by
excessive catecholamine release and de-
creased cortisol response. Recent studies
have shown that cats with FIC have smaller
adrenal glands, increased plasma cat-
echolamine concentration, and increased
urothelium bladder permeability compared
to healthy cats [18, 19]. Considering all the
above, it is clear that FIC does not result
solely from alterations that occur locally in
the bladder but involves complex interac-
tions between various body systems.

Several studies have investigated poten-
tial risk factors for the occurrence of lower
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urinary tract signs in cats, but often with-
out differentiating the underlying cause [6-
10]. Reported risk factors in cats diagnosed
with FIC include [2, 11, 12]:

o young to middle age (peak occurrence
2 to 7 years with a range of 1 to 10 years)

« neutering
« indoor housing

« use of a litterbox for urination and def-
ecation

o obesity
o diet consisting of >75% dry food
o decreased water intake

« stressful conditions (e.g., recent moves,
owner travelling for several days)

« multi-cat household

 poor environmental enrichment .

The clinical presentation of cats with
FIC is indicative of feline lower urinary
tract disease (FLUTD) and is not specific
for FIC. Presenting clinical signs include
one or more of the following:

o Inappropriate urination (periuria). Cats
with FIC are often urinating outside



the litterbox and this is one of the most
common (and often the only) clinical
signs of FIC.

o Stranguria
« Pollakiuria
« Hematuria
« Dysuria (often with vocalization).

Clinical signs may be acute or chronic
(recurrent). The development of clinical
signs typically requires predisposition of
the animal (internal factors) in associa-
tion with external factors such as stressful
events. However, external stressful events
are not always identified. Clinical signs of
FIC typically spontaneously resolve in <7
days, even without treatment, but in >50%
of cats, clinical signs will recur within 1
year of the initial episode. Urethral ob-
struction (obstructive form of FIC) can
complicate FIC in male cats.

Extremely important in the diagnostic
investigation of FLUTD is the prevalence of
each pathologic condition leading to lower
urinary tract signs in different age groups.
FIC accounts for 60 to 70% of cases of lower
urinary tract signs in cats <10 years of age.
In comparison, urolithiasis accounts for 10-
20% of cases, while urinary tract infections
(UTTIs) are rather uncommon (2%) in this
age group. In contrast, in cats that present
with the first episode of lower urinary tract
signs at >10 years of age, FIC is the cause in
5% of the cases, while UTI is the main cause
in this age group (50% of cases).

Based on the high prevalence of FIC in
young cats, a detailed diagnostic evaluation
is typically not necessary in young cats ex-
periencing their first episode of FLUTD. A
detailed clinical, nutritional and behavioral
history with information on duration and
locations of inappropriate urination, vol-
ume of urine, number of cats in the house-
hold, type of diet (dry versus canned), num-
ber of litterboxes and cleaning schedule
etc should be taken. Physical examination
findings of non-obstructed cats with FIC
is typically characterized by a small blad-
der, the palpation of which might reveal
pain or the presence of a thickened wall. A
urinalysis should be performed in all cats,
and often reveals hematuria, while there is
no evidence of UTI. Abdominal radiogra-
phy and/or ultrasonography may be used
to exclude urolithiasis and neoplasia, and a
blood culture can be used to exclude UTT if
deemed necessary.

In most cats with the non-obstructive
form of FIC, clinical signs resolve within
to 7 days without any intervention [12, 20,
21]. However, owners should be informed
that relapses occur in >50% of cats within
1-2 years after the first episode [21]. The goal
of treatment during an acute episode of FIC
is to decrease the severity and duration of
clinical signs, while the goal of chronic
treatment between episodes of FIC are to
increase the interval between episodes of
active disease (flares) in cats with recurrent
FIC and decrease the chances of obstruc-
tion in male cats. This is done by modifying
or eliminating internal and external risk
factors for FIC. Because modification of
internal risk factors (such as central nerv-
ous system susceptibility) is difficult to im-
possible, the management of FIC is mainly
based on modification of external risk fac-
tors.

The management of cats during an acute
episode of FIC is symptomatic. The use of
analgesics may be beneficial for pain relief,
although it is not known if these drugs have
any effect in the long-term management
of FIC. Pain relief is typically achieved
with the use of opioids (e.g. buprenor-
phine, butorphanol) and/or non-steroidal
anti-inflammatory drugs (NSAIDS; e.g.,
meloxicam). However, there are currently
no controlled clinical trials evaluating the
effectiveness and safety of either opioids or
NSAIDS analgesics in cats with FIC. Bu-
prenorphine (0.01 - 0.02 mg/kg, orally, eve-
ry 6-12 hours) or butorphanol (0.2 mg/kg,
SC, every 2-6 hours) are commonly used
for pain relief in cats with FIC, although
the latter is not as potent as the former and
requires more frequent administration. The
efficacy and safety of NSAIDS have been
questioned in cats with FIC and should be
used with caution in these animals; chronic
use should be avoided. Sedatives, such as
acepromazine (0.05 mg/kg SC every 8 to 12
hours), may also be used to reduce stress in
cats with FIC.

MEMO is the most important compo-
nent of long-term management of cats with
FIC and should be considered before other
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long-term treatments (e.g., medical treat-
ment) are instituted. The recurrence and
severity of clinical signs in cats with FIC are
reduced with MEMO. It includes a series of
appropriate modifications in the environ-
ment of the cat that aim to reduce the stress
associated with specific environmental fac-
tors. Such modifications include, but are
not limited to [26, 27, 28, 29]:

o Improvement of interactions between
the affected cat and other household
members or pets

« Sufficient number (number of cats in
the household plus one) of clean litter-
boxes in quiet, easily accessible places

+ Increase in water intake in order to
produce more dilute urine. Very con-
centrated urine may be irritating to
the bladder. Feeding canned food, add-
ing water to the food, having several
sources of clean fresh water, are some
options.

« Promote playing by providing toys that
endorse behavioral practices in the
wild.

o Pheromone therapy

o Possible exposure to the outdoors.

Tricyclic antidepressants, such as ami-
triptyline (5 to 12.5 mg per cat per day),
may be used in cats with recurrent or per-
sistent signs of FIC [30, 31]. Long-term use
of amitriptyline in cats with FIC could be
useful in cases of frequent recurrences of
non-obstructive episodes, regardless of
the application of more effective long-term
treatment methods such as multimodal
environmental modifications and specific
nutritional management. Clomipramine is
another TCA that may be used in cats with
refractory FIC at a dosage of 0.25 to 0.5 mg/
kg PO every 24 hours. GAG supplementa-
tion has not been shown to be of benefit in
cats with FIC. Importantly, bacteria do not
play a primary role in the pathogenesis of
FIC and antibiotics are of no value in cats
with FIC unless it is complicated by other
factors.
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Urine test is a seemingly quick and
easy examination, which can provide
us with valuable information about
the patient's clinical condition and
the functioning of the whole organ-
ism. Urine test is one of the most fre-
quently performed tests in veterinary
medicine, a cheap and relatively eas-
ily available examination. What is im-
portant, it is completely painless for
the animal, due to which the owners
like it. Urinalysis allows the doctor to
assess the functioning of kidneys, uri-
nary pathways and urinary bladder.
From the urine, we can also get valu-
able information about endocrine,
parasitic or cancer diseases.

Urine test is seemingly very sim-
ple, but to be reliable, you need to
remember a few things.

Taking a urine sample from dogs usually
does not cause much problem for the owner,
whereas in case of cats it can be different.
As with people, the first urine of the day is
the best to test, i.e. taken during the morn-
ing walk. However, it is worth remembering
that the key to obtain a reliable result is the
time from collection to examination, which
is why I personally assume it is best to ask
the dog owner to take urine during a walk on
his way to the clinic. We have to take into ac-
count that not all the clinics are open from
the early morning hours, additionally, taking
into account the time of receipt of the sam-
ple by the laboratory, the time of transport
to the laboratory and the speed of analysis
in the laboratory (of course, if we perform an
on-site examination in the clinic, the time is
much shorter). So, it is optimal to designate
to your customers the moment of taking a
sample which is the most convenient. If we
cannot provide a sample immediately after
urinating, the owner should be sensitized to
keep the sample in the refrigerator (no longer
than 4-6h, remember to include the time
mentioned in the previous sentence). In case
of cats, the “field” is a bit narrower, the cats
can do everything not to urinate when we
need it most. A frequently used and reasona-
bly effective method is to leave an empty, dry
cuvette, which was disinfected by treating the
surface with boiling water, and then collect
the urine into a syringe or a special contain-
er. I strongly sensify that I would not agree
to bring urine in jars or containers for food,
even if the owner swears that she/he washed
and scalded the package - believe me, in such
cases literally miracles can be obtained in the
results. The urine container can be bought at
any pharmacy or ordered from a veterinary
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wholesaler and given to the customers, it can
help avoiding a lot of problems. Unfortu-
nately, some cats do not want to "settle" their
needs in an empty litter box. In this case, the
solution is a special cat litter to collect urine.
Urine collected this way, contains some
amount of impurities that the doctor has to
take into account for interpreting the result,
but it is not a big problem. I have not seen any
urine from a dog or a cat that does not con-
tain any contaminants at all (except taken by
the puncture). There are very stubborn cats
from which we are not able to get urine at
home, so we have to massage urine out of
the urinary bladder - but the cat must have
a relatively mild temperament; this is not a
painful procedure, yet it is certainly not the
most pleasant one. Ideal for testing is urine
collected by bladder puncture - a treatment
of low pain and difficulty, however, arouses
some resistance among veterinary surgeons.

One should remember that catheterisa-
tion in dogs or cats is not too fortunate, for
the reason of only urine collection. We intro-
duce the bacteria from the urethra into the
bladder which can result in infection. In my
opinion, this treatment should be avoided as
much as possible.

Basically, we should divide the urine tests
into two groups: urinalysis and additional
urine tests. Let me start with the research
that is done most often. We divide the gen-
eral urinalysis into three stages: initial (or-
ganoleptic) assessment, physicochemical ex-
amination (strip + determination of specific
gravity) and urine sediment analysis.

Evaluating the color and transparency of
urine is the first thing we do with the sam-
ple. This initial assessment may lead to sus-
picions of some diseases: dark coloration as
a result of babesiosis or poisoning, very clear
and transparent urine may suggest polyuria
accompanying numerous diseases. Normal
urine from a cat is usually transparent, from
light yellow to yellow. In a dog, the urine may
be pale yellow to dark yellow and most of-
ten slightly turbid or cloudy. Urine of other
species of animals may be completely differ-
ent, e.g. the horse urine is cloudy, yellow and
foamy, in guinea pigs or rabbits it is cloudy,

yellow but sometimes it takes on the whitish
color, still within the normal range. Urine
is stained to the right color by the pigment
known as urochrome.

Specific gravity of urine (relative den-
sity) (SG) - the test is carried out using a
densitometer or refractometer. Reading
the specific gravity from the strip is an er-
ror. Specific gravity is a helpful parameter
in the evaluation of many diseases, as many
endocrinopathies run with polyuria/poly-
dipsia (PU/PD) which has an effect on urine
density. It happens that in addition to PU/
PD, the results of a clinical trial and even
additional tests remain within the normal
range. In this case, the initial diagnosis of
PU/PD raises the suspicion of diabetes in-
sipidus, psychogenic excessive thirst, rarely
adrenal hyperactivity or renal failure with-
out azotaemia. In healthy dogs, SG shows
daily variations (even from 1,006 to 1,040),
therefore, in dogs it is important to confirm
a low SG by testing several samples taken at
different times of the day, even for several
days. In cats, such daily fluctuations are not
observed, but it can happen, escpecially in
cats from which it took a long time to take
the sample for examinantion. In such cases
the SG may be surprisingly high, which re-
sults from excessive urine compaction.

Increase in urine specific gravity indi-

cates:
 Dehydration,
« hemorrhage (internal and external),
» some heart diseases.

Lowering of urine specific gravity indi-

cates:
« kidney failure,
« overactive or underactive adrenal cortex,
o liver failure,
« overactive thyroid gland,
« diabetes insipidus,
« medicines,
« psychogenic.

Urine pH (pH) - urine pH is affected by
the type of food given. In herbivorous ani-
mals, the urine is alkaline, in the carnivo-
rous ones it is acidic. In dogs and cats, urine
should be slightly acidic . Changing the pH
of the urine to alkaline can be observed in
phosphaturia and bacterial infections. Neu-
tral urine or alkaline urine in carnivorous
animals is abnormal and should be acidified
(by change of diet, supplements, medicines).
In alkaline and neutral urine, it is easier to
precipitate crystals that make urination more
difficult and painful.

The correct pH of urine depending on the
species:

dogs 5.5- 7.0

cats 5.5- 6.5

guinea pigs 7.0 - 9.0

Table 1. Urine test, stages

Strip test Sediment test Refractometer test
Colour Sediment Specific gravity
Clarity Leukocytes

pH Erythrocytes
Protein Mucus
Glucose Bacterial flora
Ketones Epithelia
Bilirubin Casts
Urobilinogen Crystals
Hemoglobin
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cattle 7.0 - 8.0
horses 7.0 - 8.0

Protein - the color reaction on urine strips
occurs mainly with albumin. There should be
no protein in normal urine (a trace amount
is acceptable). The appearance of larger
amounts of protein in the urine (proteinu-
ria) should be controlled. The main protein
appearing in the urine is albumin (albumi-
nuria). Proteinuria may be renal and non-
renal. Non-renal proteinuria is usually as-
sociated with inflammation or haemorrhage
in the lower urinary tract. It also happens
that too much sperm in the field of vision
(in dogs) overstates the protein level in the
urine. Changes in the urine sediment most
often indicate the cause. Renal proteinuria
primarily arises due to glomerular damage.
Each positive result above one + on the test
strip should be verified by biochemical ex-
amination to precisely determine the level of
protein in the urine. Proteinuria should be
interpreted in conjunction with the result of
specific gravity. If the urine tested has a high
specific gravity, the protein at the trace level
or one + is not a deviation. Prerenal proteinu-
ria, post-renal proteinuria and renal inflam-
mation can usually be differentiated based
on the history and outcome of urinary sedi-
ment. Renal proteinuria caused due to abnor-
mal resorption in the tubules is accompanied
by glycosuria and abnormal elimination of
electrolytes, which makes it possible to dis-
tinguish between tubular and glomerular
proteinuria.

Hemoglobin - Hemoglobin - normal urine
does not contain hemoglobin. The presence
of hemoglobin in the urine is called hemo-
globinuria. Hemoglobinuria should be dif-
ferentiated with myoglobinuria, which can
also change the color of the urine — while
with hemoglobinuria the urine is pink, in
case of myoglobinuria the color of urine is
unchanged. The appearance of blood in the
urine (hematuria) causes the urine to cloud.
Hematuria easily differentiates from hemo-
globinuria by centrifuging urine, with hemo-

Table 3. Types of proteinuria

pl-’rgti?rS\::ia Possible cause
*physical effort
Physiological *fever
*epilepsy

haemoglobinuria

& myoglobinuria
Extravasation genital tract infection
congestive heart failure

*bladder stones/

urolithiasis
urinary, *infection
extrarenal " —
origin trauma or injury,
hemorrhages
*cancer

*glomerular damage
urinary, renal
or kidney
origin

*abnormal tubular
resorption

*hemorrhage or nephriti

with hematuria the blood cells will be in the
sediment, and the urine on the sediment will
have a yellow hue. The actual hemoglobin
appears in the urine at the endovascular
breakdown of erythrocytes and the release of
hemoglobin to the plasma. Hemoglobinuria
only appears when the erythrocyte decay in
the vascular lumen exceeds the body's ability
to convert hemoglobin to bilirubin. There-
fore, in many patients with hemolytic ane-
mia, we do not observe hemoglobinuria, but
bilirubinuria, whereas the plasma and serum
are icteric.
Causes of hemoglobinuria:
« babesiosis,
e poisoning,
« some medicines,
« some food colors.
Causes of hematuria:
o Renal:
¢ pyelonephritis,

¢ acute and purulent inflammation of

globinuria the urine will retain a red hue, the kidneys,
Table 2. Specific gravity
Specific gravity A
Disease '\:jo' of proti}nurla tgkocyt;f bacteria %
085  Average Range 0 wpwJ)%
central diabetes ) 1,005 | 1,001-1,012 5 0 0
insipidus
psychogenic 18 1,011 1,003-1,023 0 0 0
excessive thirst
hyperadrenocor- | 1,012 | 1,001-1,027 48 0 12
ticism
renal
insufficiency or 20 1,011 1 1,008-1,015 90 25 15
renal failure
suppurative 20 1,019 | 1,007-1,015 70 75 80

nephritis

+ glomerulonephritis,
+ urolithiasis,
+ polycystic kidney disease,
+ toxins.
o Urinary bladder, ureters, urethra:

+ infections,

+ urolithiasis,

+ cancer,

¢ parasites (Capillaria plica),

+ inflammation (idiopathic cystitis of
cats).
« Reproductive system:

¢ cancer,
¢ trauma,

+ infection,

¢ prostate hypertrophy,
+ prostate cysts,

¢ pyometra,

& estrus.

o Other:
+ Heat stroke,
+ DIC.

Bilirubin - normal urine should not contain
bilirubin. Traces of it may appear in the urine
of dogs, especially in males of this species.
The presence of bilirubin should correlate
with the result of specific gravity. With a spe-
cific gravity of >1,020, the trace or presence
on one + may be within the normal range.
The presence of bilirubin at one + at a weight
of <1.020 raises the suspicion of clinically rel-
evant bilirubinuria. The presence of bilirubin
in the urine of a cat is always considered a
pathology. In the presence of bilirubin in the
urine, bilirubin crystals can be found in the
urine sediment.

Causes of bilirubinuria:
« Haemolytic anemia,
« Primary hepatocyte diseases,
« disorders involving cholestasis.

Urobilinogen - is a pigment derived from
the metabolism of bilirubin. In the small
and large intestine, bilirubin is transformed
into urobilinogens. About 20% of these uro-
bilinogens are absorbed into the blood and
pass through the liver in the bile, and in the
small amount also in the urine. In the case
of liver damage or increased breakdown
of red blood cells, the liver cannot pick up
and process such amount of urobilinogens,
hence their excretion in the urine is in-
creased. Urobilinogen is converted in the
urine to the yellow dye of urobilin, which
gives it color. Normal urine contains trace
amounts of urobilinogen.

The increase in urobilinogen concentra-

tion can be observed at:

« intravascular hemolysis,

o hepatitis.
Glucose - the strip test detects glucose us-
ing glucose oxidase — an enzyme that gives a
color reaction with glucose. Urine of healthy
animals does not contain glucose. The pres-



ence of glucose in the urine (glucosuria) is
therefore a pathological phenomenon. Glu-
cosuria always appears when the blood glu-
cose level exceeds the kidney threshold (for
dogs 180mg/dl, for cats 280 mg/dl). In cats,
strong stress may cause the kidney threshold
to be exceeded and the appearance of sugar in
the urine, the second cause of "overload" may
be excessive supply of glucose-containing
fluids. Glucosuria at the normal blood glu-
cose level indicates renal tubule abnormali-
ties, e.g. Fanconi syndrome, drug damage or
acquired disease. The most likely cause of the
emergence of glucose in the urine is obvious-
ly diabetes, the presence of additional ketone
bodies increases the likelihood of diabetes. In
the diabetic patients' sediment, bacterial and
/ or fungal infections are often observed, and
the presence of fat globules is quite charac-
teristic. It is recommended that the urine of
diabetics be regularly transferred to micro-
biological culture. Monitoring of diabetes
treatment should not be based solely on the
assessment of glucose in the urine, especially
in cats in whom the renal threshold for glu-
cose may change. Each positive result on a
strip test should be verified by biochemical
examination to precisely determine the level
of glucose in the urine.

Ketone compounds (acetoacetic acid, ac-
etone, B-hydroxybutyric acid) should not be
present in the urine of healthy animals. Trac-
es appear sporadically in dogs and are asso-
ciated with long starvation. Ketones appear
in the urine of small animals with diabetes,
interestingly, ketonuria appears earlier than
ketoacidosis. In cows, the level of ketones is
very important in the diagnosis and moni-
toring of metabolic diseases (ketosis).

Urine sediment testing is an extremely
important stage in urine testing. A seemingly
simple test can present quite a few problems
even to a very experienced laboratory assis-
tant. In humans, urine sediment is usually
a in trace amounts, in animals the sediment
is usually bigger (especially in dogs) and
can conceal various secrets. Normally urine
should be centrifuged at approximately 2 to
2.5000 rpm. The centrifuged urine should
be poured off from the sediment with one
movement, and what is left in the sample
should be mixed, spread on the slide and
evaluated microscopically. In order to assess
the urine sediment, the field must be dark-
ened as much as possible and the condenser
removed. Urine is seen at x100 and x400
magnification. The urinary tract is divided
into active (particular, organized) and inac-
tive (without a form, unorganized) sediment.

Active urine sediment (well-adjusted, or-
ganized):
Epithelia - there is a small number of epi-
thelia in the urine and they rarely have a
diagnostic value. Transient, flat (polygonal)
and caudal epithelia are often found in the
urine sediment test, but distinguishing them

is not easy. Mature flat epithelia often come
from the reproductive system. Transient
epithelia appear in healthy animals. A large
number appears in inflammation as well as
from urine collected by catheterization. Nev-
ertheless, observation of epithelia may prove
to be crucial in the diagnosis of urinary tract
cancers. The image of epithelium can be very
changed in massive inflammation. When le-
sions in the epithelial image are suspicious,
a colored preparation is recommended.
While in case of inflammation and suspicion
of neoplastic disease, the urinary cytology
test should be performed after anti-inflam-
matory therapy.

Renal tubular epithelial cells appear in the
urine in:
« glomerulonephritis;
« kidney degeneration;
« pyelonephritis.

Urinary tract cells in greater numbers are

accompanied by:
« inflammation of the bladder (polygonal
and caudal epithelia);
o inflammation of the renal pelvis (caudate

epithelium).
White blood cells (leukocytes) - few white
blood cells may be present in the normal
urine sediment. The cause of the appearance
of an increased number of white blood cells
is inflammation or kidney and urinary tract
infections. There may be up to 5 leukocytes in
the field of vision, properly in the urine sedi-
ment. Pyuria is diagnosed solely on the basis
of urine sediment analysis, as the strip test is
not reliable in dogs and cats and should not
be interpreted. It should be remembered that
the presence of leucocytes in the urine col-
lected from the micturition may come from
both the urinary system and the reproduc-
tive system.

Red blood cells (erythrocytes) — may oc-
cur in the normal urine sediment as single,
fresh red blood cells, up to 5 per high-power
field. The appearance of a greater number of
erythrocytes indicates bleeding, and the de-
gree of leaching of blood cells indicates the
place from which they entered the urine and
their residence in the urinary tract. Haema-
turia may result from lower urinary tract

Picture 1.
White blood cells

disease (bladder, urethra), upper urinary
tract (ureters, kidneys), prostate gland in
male or female genital tract, may be the re-
sult of inflammation, infection, injury (with
crystalluria, catheterization or surgery). It
is not possible to precisely determine where
the erythrocytes originate from in the urine
sediment test, so the study should be cor-
related with the results of other additional
tests and medical history data. In the picture
of red blood cells, and hence the quality of
the study, time is of great importance, so it
is important that the time from collection to
examination is as short as possible.

Casts — a small number of hyaline and gran-
ular casts may appear in the urine of healthy
animals. A larger number is a pathological
phenomenon. The casts are formed in kid-
neys, so their presence in the urine indicates
a disease in the kidneys. Depending on the
type of material from which it was formed,
the casts can be divided into: hyaline casts
containing only protein are transparent and
reflect light, cellular casts — in addition to
protein they contain cells, which are incor-
porated in a protein matrix, if they are eryth-

Picture 2.
Red blood cells

rocytes — the image indicates the bleeding,
if they are leukocytes, the inflammation of
the kidneys is suggested. The cellular cast is
rarely found in the urine as it rapidly disin-
tegrates, the disintegrating cellular casts can
form the granular casts (partial disintegra-
tion) which are more often found, and waxy
casts (total disintegration).

Other components of the urine sediment
are bacteria, fungi, parasites, protozoa, and
sperm.

Only a few bacteria can be present in the
urine collected from the dog and cat.

The number of bacteria observed in the
urine sediment is influenced mainly by the
time from collection to examination. The
presence of only bacteria without other in-
flammatory traits usually results in the pro-
liferation of urine in the bacterial sample and
does not indicate a problem in the bladder.
There are cases when in the description of the
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Picture 3.
Bacteria

Picture 4.
Fat

Picture 5.
Capilaria plica

Picture 8.
Epithelial cells

Picture 9.
Bilirubin

sediment we find the information "abundant
/ large bacterial flora", however, the urine in
the microbiological test is sterile. Only the
presence of inflammatory traits (leukocytes)
and the presence of bacteria should prompt
us to collect and investigate the culture of
urine. In the case of suspicion of bacterial
cystitis, urine is best taken from the blad-
der puncture. If we do not have the ability
to quickly send a sample to the laboratory,
we can send urine on the transport-growth
medium (Uromedium) used for direct urine
culture (available at pharmacies or veterinary
wholesalers).

Inactive urine sediment (unpolluted, un-
organized), crystals:

Different types of crystals are formed in
the urine depending on the concentration of
mineral compounds contained in the crys-
tals and the pH of the urine (individual types
of crystals show variable solubility at various
pH). Very generally, the following differen-
tiation can be made:

o in the acidic urine calcium oxalates, uric
acid, amorphous urines, tyrosine, cys-
tine, leucine, sulfonamides, xanthine,
bilirubin may crystallize

o in neutral urine, usually there are the
same crystals as in acidic pH urine

o in alkaline urine, ammonium-mag-
nesium phosphates (also in the 7 and
6,5), calcium carbonates, calcium phos-
phates, magnesium phosphates, ammo-
nium urate crystallize.

Most crystals have a fairly distinctive
look and can be distinguished without ma-
jor problems. However, there are situations
where the correct classification requires an
attempt to dissolve the crystals present in the
urine.

Ammonium-magnesium phosphates
(struvites) — the most common crystals ap-
pearing in the urine of dogs and cats. They
have a characteristic shape of coffins. In cats,
struvites are often observed as the only devi-
ation in the urine sediment analysis. In dogs,
struvites most often accompany urease-se-
creting bacteria.

Calcium oxalates - have a very characteris-
tic appearance of envelopes, less often take
the form of an hourglass. They refract light
strongly. This type of crystals is considered
insoluble and result from diets, drugs or sup-

Table 4. Crystal dissolution

. 15% wodo-
Sediment Ogrzewilnle 10% kwas | 12,5% kwas rotlenek Aceton
do 60°C octowy solny
potasowy
Uric acid + R _ N )
Picture 6. Urate + + + - R
Fungi
Calcium
phosphates ) * * . -
ammonium
magesium - + + - _
triphosphates
Calcium oxalate - - + _ _
Cystines - - + + -
Tyrosine - + + + _
Leucine - + + + -
! Bilirubin - + + + +
Picture 7. <l . X
Sperm ulfonamides - _ ) )
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Picture 11.
Tammonium magesium triphosphates

plements. The best method is to try to flush
them out of the body. They may appear in the
urine as a complication of treatment of stru-
vite crystalluria, as well as with hypercalcae-
mia or excessive consumption of oxalates.

Ammonium urates - usually are brown
or yellow-brown and can form spheres or
spherical structures with long, irregular pro-
trusions. They appear in the anomalies of the
portal vein, severe liver diseases, and meta-
bolic disorders. This type of crystals is often

Picture 10.
Calcium oxalate

observed in Dalmatians.

Calcium carbonates — form yellow-brown
or colorless biscuit or hourglass structures.
They physiologically occur in the urine of
guinea pigs or horses.

Uric acid - takes the form of colorless crys-
tals in the shape of diamonds, whetstone or
rosettes. They occur in metabolic disorders,
some cancers (leukemia). They can occur in
Dalmatians or French bulldogs, due to the re-
duced reabsorption of uric acid characteristic
of these breeds.

Amorphous urates — as the name suggests,
do not have a characteristic shape, they are
distinguished from amorphous phosphates
by dissolution in an alkaline environment.
They often form clusters similar to the casts.
They occur in metabolic disorders such as
ammonium urates, as well as in fever.

Amorphous phosphates - they do not have a

characteristic shape, looking like small grey
balls (sand). They appear in the urine with
bacterial infections, kidney damage, uro-
lithiasis.

Calcium phosphates - can also form long,
colorless prismatic structures, sometimes
sharp-edged. These crystals can form larger
clusters, e.g. rosettes or needles. They are ob-
served in urolithiasis, urinary tract infections
and kidney damage.

Cystines - have a very distinctive hexagonal
shape (benzol ring), they are colorless, thin
and barely visible. They may appear in some
metabolic disorders and acute renal failure.

Crystals can also be formed by some uri-
nary excreted drugs. In dogs and cats, the best-
known crystals formed in the urine due to the
action of pharmacological agents, include the
structures formed by the absorption of sulfon-
amides. Sulfonamides may precipitate in the
urine in the form of needles forming charac-
teristic transparent or brown bunches.

Less frequent components of urine sedi-
ment include:

Cholesterol - characteristic plaques appear in:
« fatty degeneration of the kidneys;
« inflammation of the kidney pelvis.

Bilirubin - bilirubin crystals are found in
the urine sediment in the course of some liver
diseases.

Fat - can appear in the urine in the form
of beads, an untrained eye can mistake fat
globules with erythrocytes; what definitely
distinguishes them is the fact that fat glob-
ules have different sizes. However, for special
analysis, special Sudan III staining should be
performed. Fat droplets appear, among oth-
ers in the following diseases:

« hypothyroidism;

« diabetes (in dogs, in cats);

« fat cover or overfeeding.

In addition to the general test parameters
already described, urine can provide us with
much other valuable information. Among the
additional tests performed from the urine, one
cannot forget about the already mentioned in-
oculation of urine or urine cytology. In addi-
tion, the urinalysis to determine urinary pro-
tein creatinine (UPC) ratio provides valuable
information on the causes of proteinuria. The
correct value of the coefficient is <1. The size of
proteinuria is approximately correlated with
the cause of glomerular damage. Electropho-
resis of plasma proteins and ones contained
in the urine may help to identify the source of
proteinuria and is helpful in determining the
prognosis. The proteinuria induced by hemor-
rhage has a similar electrophoretic distribu-
tion as plasma. Albuminuria indicates early
damage to the glomerulus. Hypoalbumine-
mia and reduced plasma concentrations of
higher-mass proteins indicate severe glomeru-
lar proteinuria and nephrotic syndrome. The
last analysis I wanted to mention is the ratio of
cortisol to creatinine in the urine, a test used
to exclude hyperactivity of the adrenal cortex
(Cushing's Syndrome). It should be remem-

Picture 12.
Urine sediment

bered that if the correct result excludes hyper-
function of the adrenal cortex, the elevated ra-

tio does not allow to determine the diagnosis.
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Struvite urolithiasis is one of the most important causes of feline
urinary tract disease (FLUTD). The precipitation of struvite (ammonium
magnesium phosphate) crystals is connected with the alkaline pH of
urine, therefore all interventions that aim to lower urine's pH to acidic,
lead to the dissolution of these uroliths, and the maintenance of acidic
urine for a long time protects against the formation of new struvite

urolithiasis.

Feline urinary tract disease (FLUTD) is
one of the more common diseases of adult
and elderly cats. From a clinical point of
view, however, it is not a disease entity, but
a syndrome of clinical symptoms, which in
most cases are not specific for individual
disease entities included in its composition.
In the case of sick cats, the most common
symptoms associated with urinary disor-
ders - stranguria, urination outside the
cuvette, pain during urination, tightness
of urination, hematuria, oliguria, and in
the case of urethral obstruction (so-called
urethral plugs), anuria. FLUTD can be
caused primarily by urolithiasis caused by
the formation of crystals and uroliths from
calcium oxalate, ammonium magnesium
phosphate (struvite), cystine, urate, and
also by idiopathic cystitis (FIC). In cats,
relatively rarely the cause of lower urinary
tract disease is bacterial infection, cancer
or anatomical defects. However, taking into
account the frequency of individual causes
of FLUTD, the most important cause is the
struvite urolithiasis and oxalate urolithi-
asis.

One of the most important differences
between struvite uroliths and oxalates is
their solubility, because struvite uroliths
are soluble in an acidic environment, and
oxalate uroliths are completely insoluble.
As a result, the identification of urolithi-
asis in a cat with FLUTD does not allow for
the introduction of adequate therapy until
the chemical composition of the urolith
has been identified. The presence of oxalate
uroliths always means the need for a surgi-
cal procedure, while the presence of stru-
vite uroliths gives the doctor and the owner
the opportunity to start a relatively aggres-
sive diet therapy, which aims to reduce the
pH of urine produced by cat and gradually
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dissolve the urolith, until it is completely
eliminated. The key to success, however,
is to lower the pH of the urine to make it
acidic. Struvite crystals are relatively easily
formed at pH above 7.0, while at pH lower
than 6.6 they do not arise at all (Finke and
Litzenberger, 1992). It is best to keep the
urine pH in cats in the range 6.2-6.5, be-
cause it helps the process of dissolving al-
ready existing struvites, and also prevents
the formation of new ones. Of course, such
nurtured patients need to be carefully mon-
itored so that the cat's urethral obstruction
does not occur during the diet of the cat.

Diet therapy of cats with lower urinary
tract diseases is one of the indications for
the creation of so-called products of spe-
cial nutritional use, which are commonly
called veterinary diets. In accordance with
the Commission Directive 2008/38 / EC of
March 5, 2008 establishing a list of planned
uses of animal feed for special nutritional
needs, it is possible to create a separate diet
intended to dissolve struvite uroliths and
a separate one to reduce the formation of
struvite uroliths. The first one should have
the properties of acidification of urine and
low level of magnesium. On the label, there
should be information on the content of
calcium, phosphorus, sodium, magne-
sium, potassium, chlorine, sulfur, taurine
and urine acidifying substance, recom-
mended duration of use is from 5 to 12
weeks; on the instructions for use, infor-
mation should be provided that the animal
should have continual access to water, and
on the packaging, container or label, there
should be information that it is advisable
to consult a veterinarian before use. Diet
intended to limit the formation of stru-
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vite uroliths differs from the diet intended
for their dissolution only in the conent of
magnesium, which is to be moderate (and
not low), it can be given up to six months,
while the instructions do not need to pro-
vide information about continual access to
water. The other requirements for this diet
are the same as for the diet intended for the
dissolution of struvites. However, if we look
at the composition of these two diets, it is
clearly visible that the main requirement
for diets fighting struvites is the addition of
a substance acidifying urine and reducing
the magnesium content.

Potent urinary acidifiers were originally
introduced only to dry commercial diets
intended for cats with struvite uroliths.
Gradually, however, the growing interest
in using them also in domestic diets meant
that currently some of them are sold on the
market in the form of supplementary feeds
(dietary supplements) for balancing domes-
tic diets. The popularity of diets for cats
with lower urinary tract diseases (including
struvite uroliths) has urged various produc-
ers and scientists to examine a number of
substances which may cause acidification
of urine when consumed on regular basis,
thus resulting in gradual dissolution of
struvite uroliths.

One of the most often and most com-
monly used substances to acidify the urine
is methionine. The mechanism of its action
is based on the fact that the sulfur contained
in the molecule of this amino acid is oxi-
dized to sulphates, which are then excreted
in the urine and reduce its pH. The results
of the studies show that DL-methionine is
effective in acidifying urine in cats, when
administered in the amount of 3%, but in
an amount of 2% is ineffective. It should be
remembered, however, that the addition of
DL-methionine as a urinary acidifier must
be taken into account in balancing the cat's
feed ration, because the failure to take this
amount of sulfur may lead to a decrease in
cat's food intake and possible weight loss of



the cat receiving DL-methionine. Several
studies have shown that this decline is tran-
sient, but nonetheless noticeable. The effica-
cy of DL-methionine used in various doses
for urine acidification in cats is shown in
Table 1. When DL-methionine is adminis-
tered as a dietary supplement rather than
a commercial feed additive, its dose can
range from 500 to 1500 mg/cat/day (Abe et
al., 1999).

Ammonium chloride is the second, af-
ter DL-methionine, substance of choice for
urinary acidification in cats. It is effective in
diet therapy of feline urinary tract diseases,
but in most cases. it must be administered

The remaining urine acidifiers are not
considered as effective as DL-methionine
and ammonium chloride, but in some cases,
they are used successfully. The urine-acidi-
fying properties have, for example, calcium
chloride when administered instead of cal-
cium carbonate (Pastoor et al., 1994). Sodi-
um disulphate and phosphoric acid, used at
doses from 0.4% to 0.8%, proved to be effec-
tive acidulants of urine (Spears et al., 2003).
Vitamin C has similar properties of acidi-
fying urine (ascorbic acid) administered to
cats at a dose of 400-1000 mg/kg m.c./day
(Kienzle and Maiwald, 1998).

Table 1. Urine pH, urine crystals concentration of struvites and daily excretion
of struvite crystals to steady during a two-week study of the DL-me-
thionine ability to acidify urine in cats (Abe et al., 1999)
Addition of DL-methionine as a supplement %
Index SEM
0 1 2 3
pH of urine
Week 1 6.68 6.69 6.67 6.07a 0.24
Week 2 6.82 6.86 6.48 6.12a 0.31
Struvite crystals, number / pl
Week 1 76.3 154.0° 96.5 4.5° 42.6
Week 2 195.0 113.7 72.5 2.30 79.7
Struvite crystals, number x 10-°/d
Week 1 54.4 713 43.6 242 18.2
Week 2 109.9 52.6 394 1.2 381

ap<0.05 vs. 0%
®p<0.10 vs. 0%

for a longer time. In one of the studies con-
ducted, ammonium chloride fed in a 0.4%
dose resulted in a decrease in urinary pH to
6.4, while a 1.1% decrease in urine pH to 5.9.
In cats participating in this study, but be-
longing to the control group, urine pH was
maintained at 6.87 (Izquierdo and Czar-
necki-Maulden, 1991). However, it should
be remembered that urine pH below 6.0
may already indicate acidosis. Funaba et al.
(2001) also confirmed the effective lower-
ing of urinary pH in cats receiving ammo-
nium chloride at a concentration of 1.5% for
3 weeks. The dose of ammonium chloride
used as the only food additive is 200 mg/kg/
day, orally, divided into three doses. The use
of ammonium chloride may also contrib-
ute to an increased calcium urine release,
which in turn may be a factor facilitating
the formation of calcium oxalate uroliths.

Urine-acidifying substances are used
relatively commonly in commercial cat
food, owing to which the incidence of
struvite uroliths in the cat population has
declined significantly in recent years. In-
creasingly, however, they are also added
to domestic pet food for this species of
animals, and in this case, it is necessary to
observe their dosage, because an excessive
amount of DL-methionine or ammonium
chloride can negatively affect the food in-
take and weight of the cat. In addition,
there may also be disturbances in the bal-
ance of minerals in the urine, primarily as-
sociated with increased calcium excretion,
which in combination with acidic urine
may be a factor conducive to the precipita-
tion of calcium oxalate uroliths.
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Congenital Anomalies of Kidney and Urinary Tract include a wide range of dis-
eases of the urinary system resulting from abnormal developmental processes,
such as kidney disorder, abnormal kidney migration, impaired urinary tract devel-

opment.

Birth defects of the urinary tract are quite rare. They are the main cause of
chronic kidney disease (CKD) in animals at an early age.

The introduction of routine ultrasound examination into the veterinary practice
contributed to the earlier detection of congenital malformations, and thus to more

precise medical management.

Congenital anomalies of the urinary system can be divided into: a) kidney de-
fects; b) birth defects of the ureters; ) birth defects of the bladder; d) birth defects

of the urethra.

In the following article, we focus our attention on the defects of congenital upper

urinary tract.

Renal congenital anomalies include kid-
ney agenesis, i.e. the absence of one kidney,
resulting in the second kidney undergoing
hypertrophy, or compensatory hypertrophy.
Agenesis is accompanied by a lack of ureter
and part of the bladder triangle. Hypoplasia of
the kidney is a congenital small kidney with
normal morphology. Kidney dysplasia is a re-
duced kidney with altered morphology. The
cause of innate renal dysplasia is inhibition of
the development of nephrons and replacement
of them with fibrous tissue during fetal life.

Another congenital anomaly of the kid-
neys is their innate polycystic disease, which
is an inherited disease, more prevalent in
cats than in dogs. Polycystic kidney disease is
characterized by the appearance of numerous
cysts of various sizes. The cysts in the kidneys
may be accompanied by cysts in other organs
such as the liver or pancreas.

The most frequently diagnosed defect of
the ureters is their ectopia (displacement).
This defect is related to the disruption dur-
ing the embryogenesis of the urinary tract,
which is located outside the bladder.

The ectopic aspect of the ureter may be
of a different nature. The dislocated ureter
may be placed intraocularly in relation to
the bladder, bypassing the place of the nor-
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mal ureteral orifice and ending in the neck of
the bladder, urethra or vagina. It can also be
placed completely outside the bladder (out-
side the wall) and enter the vagina, uterus,
urethra or rectum.

The ureteral ectopic can be single or dou-
ble-sided. In the case of unilateral ectopia,
one should also expect other developmental
defects of the genitourinary system, i.e. in-
nate failure of the urethral sphincter or un-
derdevelopment of the urinary bladder.

Dislocation of the ureter is more common
in females than in males, and the ureteral or-
ifice of dislocated ureter is most often located
in the urethra.

The symptoms of ureteral displacement
include urinary incontinence as well as in-
termittent, recurrent urinary tract inflam-
mation (UTI), ureteral dilatation, hydrone-
phrosis.

In order to diagnose ureteral disloca-
tion, it is not enough to perform ultrasound
examination of the abdominal cavity. For
this reason, a contrast test is recommended,
often combined with pneumocystography.
To make a urography (a contrast test of the
urinary tract), the patient should be prepared
in advance. For this purpose, we carry out a
twelve-hour fast and an enema to get rid of
residual gastrointestinal contents that could
interfere with the interpretation of the radio-
graph. Fluid therapy is also an important ele-
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ment in preparing the patient for this study.
Its aim is to eliminate the negative effect of
the contrast agent on the kidneys. The next
stage of the study is an intravenous iodine
contrast agent with an iodine content of 200-
300 mg/dl in an amount of 1-2 ml/kg of body
weight in the form of a bolus or a rapid intra-
venous infusion, followed by X-ray or com-
puted tomography (CT).

An alternative to urography can be endo-

scopic examination. However, this method
cannot always be used in veterinary patients.

The procedure of choice is a surgical pro-
cedure, and the choice of the method is con-
ditioned by the type of dislocation as well as
by the intensity of changes. If ureteral dis-
placement is accompanied by kidney defects
or hydronephrosis, the removal of the kid-
neys (nephrectomy) should be considered,
as ureterocystoneostomy will not always be
enough to regress hydronephrosis.

The less frequent ureteral defects include
their absence, abnormal development or
double ureters.

Noteworthy is the ureterocele, or cystic
widening of the ureter just around the ori-

Photo 1a.
Incorrect course of the ureter.



fice. This defect is often the cause of recurrent
urinary tract infections (UTI), and may also
result in the appearance of hydronephrosis.

Vesico-ureteral reflux is a pathological
condition in which urinary bladder retreats

Photo 1.
A set needed to carry out a urography

sphincter coordination disorder or increased
sphincter tension. Among anatomic reasons,
defects such as phimosis, hypospadias, ure-
teral orifice ectopy, ureterocele are distin-
guished.

Photo 2.
Contrasted ureter. The location of the ureteral outlet is impossible due to the stagnant
fecal mass in the rectum.

to the upper urinary tract. This defect is char-
acteristic of the age of the puppy. The main
reason is the incorrect structure or malfunc-
tion of the vesico-ureteral junction. This type
of disorder may also occur due to high mic-
turition pressure, which is a functional or
anatomical consequence.

The cause of the functional obstacle may
be overactive bladder detrusor, impulse-

An owner with an appenzeller dog came
to the veterinary clinic for an nephrological
consultation. The cause of the consultation
was hypoplasia of the left kidney and symp-
toms of urinary incontinence. Additional
tests, such as a basic urinalysis, determina-
tion of urinary protein creatinine (UPC)
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Photo 3.
Patient during the control visit.

Photo 4.
Lich-Gregoir technique

Photo 4b.
Lich-Gregoir technique
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Photo 4c.
Lich-Gregoir technique

ratio, bacteriological examination of urine
and ultrasound were ordered. Urinalysis ex-
cluded bacterial infection, and ultrasound
examination showed widening of the ureter
in the left kidney, which led to the suspicion
of ureteral ectopy.

The next stage of the diagnosis was the
performance of a contrastive urinary tract,
i.e. urography. For this purpose, IOMERON
contrast agent was used at a dose of 2 ml/kg
b.w. and a series of X-ray images were taken.
The contrast study revealed an abnormal
ureteral orifice, bypassing the orifice to the
bladder. Due to the presence of faecal matter
in the rectum, it was impossible to determine
the exact ureteral orifice.

A decision was made to perform a surgical
procedure to correct ureteral abnormalities.

An exp-lap was performed, the access
was obtained in the midline, revealing the
left ureter, the orifice of which was located
behind the neck of the bladder. The ureteral
plasticization was performed using the Lich-
Gregoir method, based on the reconstruction
of the bladder antireflux mechanism.

Then, the evaluation of the right ure-
ter was performed, which also showed an
anomaly in its orifice. The plastic surgery
of the second ureter was abandoned due to
too high risk of complications, which may
include hydronephrosis of the kidney, ure-
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ters of which have been operated. Therefore,
the next procedure was performed within 8
weeks using the same surgical technique of
ureteral anastomosis.

Congenital anomalies of kidney and uri-
nary tract happen quite often. It is very im-
portant to carry out detailed tests and accu-
rate diagnostics, because one anomaly does
not exclude the other. Depending on the
cause of the anomaly, we have a wide range
of diagnostics as well as medical treatment.
However, we should always be guided by the
good of the patient and rationally determine
possible complications resulting from our
activities.
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Chronic renal failure is a slow-
growing disease, which gives
the ability to adapt to the de-
teriorating function of the or-
gan. Nevertheless, like any other
chronic disease with progressive
"adaptation”, this adaptation is
temporary. Disturbances in the
regulation of calcium and phos-
phate management are often
observed in the course of the
disease. In a healthy animal,
the function of the "main" regula-
tor is parathyroid hormone (PTH),
and parathyroid glands, digestive
tract, kidneys and bones partici-
pate in the process itself. Lower-
ing Ca concentration in serum and
increase in P concentration stimu-
late PTH production, which inten-
sifies bone resorption of Ca and
P, increases reabsorption of Ca in
the kidneys, reduces P and acti-
vates 1-alpha hydroxylase, which
intensifies the production of the
active form of vitamin D3. This
vitamin improves absorption
of Ca and P from the gastroin-
testinal tract and their release
from the bone. The tabulation
of Ca and P concentrations by re-
tardation stops the PTH produc-
tion.

In chronic renal failure, disturbances
of the Ca-P metabolism are also explained
by the factor FGF-23 (Fibroblast Growth
Factor - 23). It is produced by osteoclasts
in response to an increase in serum phos-
phorus. Its function is to stimulate the ex-
cretion of phosphorus by the kidneys and to
reduce the activity of 1-alpha-hydroxylase.
Chronic hypocalcaemia, which is the result
of chronic renal failure, considered to be the
main cause of secondary renal hyperpar-

athyroidism, stimulates the production of
parathyroid hormone (PTH).

This hormone causes the increase of
FGF-23 and the inhibition of 1-alpha-hy-
droxylase, which leads to a decrease in the
level of vitamin D3, and this in turn directly
stimulates the secretion of PTH by the para-
thyroid glands. The consequence is the re-
duced absorption of Ca and P from the gas-
trointestinal tract, increased bone release
and increased Ca-resorption and reduced
P in the kidneys. The formation of a Ca-P
balance related to the increase in PTH and
FGF-23 activity is temporary. Progression
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of the disease and constant stimulation of
PTH and FGF-23 secretion do not induce
further desirable effect of Ca-P balance. An
increase in phosphorus concentration, over-
production of PTH and a decrease in ion-
ized Ca concentration are observed.

In addition, FGF-23 factor by inhibit-
ing l-alpha hydroxylase reduces renal pro-
duction of active vitamin D3 and increases
24-hydroxylase activity, which can lead to
vitamin D3 deficiency. (7). As a result, in the
therapy of chronic renal failure in animals,
monitoring of the body's Ca-P-management
is of great importance, which is primarily
associated with an effective reduction in the
concentration of phosphorus in the blood.
This can be done by introducing a phos-
phorus-deficient diet and/or using binding
agents for this element.

The simplest form of diet is the introduc-
tion of a commercial product, depleted in
phosphorus (for dogs - less than 0.4% s.m.,
<0.08 g/100 kcal, for cats - less than 0.5%
s.m., <0.12 g/100 kcal). It guarantees a prop-
er balance, stability of parameters and safe-
ty of use, and is the most convenient form
of sick animals’ nutrition for the owner. An-
other option is to prepare a home-made diet.
Nevertheless, it is worth emphasizing that
it is much harder to maintain an adequate
balance of nutrients in this case. To a large
extent it depends on the current content of
nutrients in the product and may vary de-
pending on the method of production of
raw materials (in the case of meat - the way
of feeding animals, in the case of growing
plants - e.g. fertilization, etc.), storage and
processing technology. Another risk point
is the addition of vitamin and mineral sup-
plements, which in most cases worsen the

palatability of meals, thus constituting a big
problem with an animal with variable or
poor appetite. Therefore, very often in the
case of home diets vitamin and mineral
supplementation is omitted, which in itself
distorts the ratio of Ca-P, in favour of phos-
phorus. Safety of use is also important, and
this can be a big problem, especially for raw
diets, where cases of bacterial and parasitic
poisoning are described.

Phosphorus in the diet may be found in
an organic form (products of animal and
vegetable origin), mainly related to pro-
teins and inorganic (food additives). The
main sources are dairy products (100-900
mg/100 g), meat and fish (200 mg/100 g), liv-
er, eggs, yellow cheeses, peas, seeds, beans,
potatoes, whole-grain products (100-300
mg/100 g) and carrots. The organic phos-
phate in the digestive tract is hydrolyzed to
inorganic form before being absorbed. Its
absorption occurs in the duodenum (35%),
jejunum (25%) and ileum (40%) and ranges
from 30 to 60%, depending on its bioavail-
ability, the degree of activation of vit. D3
and the presence of other compounds such
as: calcium, aluminum, nicotinic acid. It
turned out that nicotinic acid administered
to rats with renal insufficiency regulated the
expression of the transporter (Na/Pi IIb),
responsible for the absorption of phospho-
rus in the jejunum, as a result of which a
decrease in its absorption was observed (4).
Similar results were obtained in dialysis
patients who had a significant decrease in
blood phosphate (11).

When assessing the bioavailability of
this element, it should be noted that prod-
ucts of animal origin will be the best source
of phosphorus. This is due to its combina-

Table 1.

Recommended concentration of phosphorus in blood serum according

to the International Renal Interest Society (IRIS)

The range of phosphorus concentration to
achieve depending on the phase of chronic kidney

disease
mg/dL mmol/L
IRIS CKD phase 2 3.5-45 1.13-1.45
IRIS CKD phase 3 3.55.0 1.13-1.6
IRIS CKD phase 4 3.5-6.0 1.13-1.9
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tion with proteins, easy hydrolysis and
good absorption. In plant products, phos-
phorus is bound in the form of phytic acid
and phytates, and its availability depends
on the activity of phytases (enzymes pre-
sent in plant products) (12). Their activation
occurs, for example, during germination
of grains or processes occurring during
acidification, therefore the absorption of
phosphorus from various products of plant
origin is different. The lack of phytases in
animal organisms limits the bioavailability
of phosphorus from this source to about
10-30%. Therefore, despite the high content
of phosphorus in whole grains, seeds and
fruits, their effect on the concentration of
this element in the blood is limited. This was
confirmed by the studies by Karp et al, who
evaluated the concentration of phosphorus
in the blood serum of people who are on a
diet consisting mainly of meat, dairy prod-
ucts, non-fermentable whole grain products
and with the addition of inorganic phos-
phates. Statistically, significantly higher
concentration of phosphorus was found in
people who were on a meat diet and with
inorganic phosphates, in relation to the
other two groups (8). A very serious source
of inorganic phosphorus are products of the
food industry, where this element performs
technological functions (preservative, taste
and color enhancer, moisture stabilizer,
structure and consistency). In this case, the
source of inorganic phosphorus for humans
is: carbonated beverages, meat preparations,
frozen dishes, processed cheese, instant
products and bakery semi-finished products
(10). Some of them are also found in the dog
or cat's menu, which should be taken into
account when choosing/balancing a diet
for a sick animal. In the studies of Michal-
ski et al., The most inorganic phosphorus
(850 mg/100 g) turned out to be in sausages,
which owners often serve their dogs and cats
as a snack, reward or for administration of
a tablet (10) .

In addition to lowering the phosphorus
content in the diet itself, with increasing
its concentration in blood serum, chelating
compounds are introduced into the therapy
in animals. The aluminum salts are the old-
est and most effective, which at the same
time pose a risk of accumulation and high
toxicity (13). The standard starting dose is 30
to 100 mg/kg m/day, and after lowering the
blood phosphorus level to the desired value,
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it is recommended to reduce the dose to the
lowest working dose. However, more often
than aluminum salts, calcium salts and/or
their compositions with other substances,
e.g. calcium carbonate, calcium carbonate +
chitosan, etc., are included in the treatment.
The recommended dose of calcium carbon-
ate is from 90 to 150 mg/kg day. However,
it should be mentioned that this compound
binds phosphorus rather weakly, and in ad-
dition must be dissolved in the acidic envi-
ronment of the stomach to work. Therefore,
we should take into account the weaker ef-
fect of using this chelator with concurrent
administration of proton pump inhibitors
or H2 receptor antagonists.

Another phosphorus binding compound
is an ion exchange resin (sevelamer) that
does not contain calcium, aluminum or
magnesium and is not absorbed from the
gastrointestinal tract. After the addition of
phosphorus, it releases chlorine (sevelamer
hydochloride) or carbonate (sevelamer car-
bonate) into the intestinal lumen. This medi-
cine provides better control, calcemia, renal
osetodystrophy and calcification of blood
vessels, as assessed in dialysis patients (5).

An even more effective means of lower-
ing the concentration of phosphorus is lan-
thanum carbonate. It is an element belong-
ing to the 3rd scandiac/scands group in the
periodic table. In nature, it is rare, mainly in
monazite sand. The lanthanum compounds
are very effective in binding phosphates in
vitro as well as in vivo. Their potency is com-
parable to the strength of phosphorus bind-
ing by aluminum compounds (1). In studies
of patients with chronic renal failure, its use
reduced the amount of phosphate absorbed
by more than 50%. In addition, it was shown
that the tested preparation is safe. In experi-
mental animal studies, it was observed that
very high doses of lanthanum carbonate
of: 2000 mg/kg, did not cause a significant
toxic effect, at the same time effectively re-
ducing the concentration of phosphorous
in the blood (2.3). However, it is taken into
account that the long-term use of such high
doses creates the possibility of accumula-
tion of lanthanum compounds in the liver,
bones, brain and other organs (9). Up to now,
numerous centers in the USA and Europe
have performed numerous clinical trials us-
ing lanthanum carbonate administered in
therapeutic doses in patients in the second,
third and fourth phase of renal failure. And
besides the effectiveness of action with a low-
er number of hypercalcaemia episodes and
a more significant reduction in PTH con-
centration, no toxicity effect was observed
for this compound (1.6). The veterinary
medicine also uses lanthanum carbonate at
an initial dose of 30 mg / kg m / day, and its
change depends on the obtained target con-
centration of phosphorus (Table 1).

Generally, the problem of hyperphos-
phatemia is one of the elements of therapy
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in chronic renal failure, which is noticed
from the very beginning of the implemented
treatment. Adequate tackling of hyperphos-
phatemia and its effects definitely improves
the quality of life of breeding animals.
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Despite the fact that renal
replacement therapy in ARI
therapy in dogs is gaining pop-
ularity due to its effectiveness,
in the case of its use in cats,
we have encountered serious
problems. It turned out that
the procedures for hemodialy-
sis developed by us and work-
ing in dogs are insufficient for
cats to perform them safely in
these animals. Problems with
their safe execution appeared
regularly at various stages of
dialysis. Therefore, there was
a need to systematize these
complications, determine the
causes and methods of their
prevention.

Here are our insights and sug-
gestions for solving particular
problems:

The occurrence of cardiac arrhythmias
to stop its activities is noticed here, includ-
ing when performing activities related to
the removal of stoppers from the antico-
agulant filling the catheter's channels and
rinsing them with NaCl solution 0.9% be-
fore the beginning of the procedure. After
analysing and consulting with cardiologists,
we came to a conclusion that the cause is an
impaired blood flow to the vestibule and the
associated lack of proper stimulation of its
contractility. The solution turned out to be
a slow and smooth aspiration and rinsing of
the central catheter canals.

The problem was repeated after about 35-
40 min of the procedure. These symptoms,
as we predicted, were due to the non-aligned
syndrome associated with too fast diffusion
within the dialyzer.

Despite the use of the smallest available di-
alyzer with a dialysis membrane area 0of 0.2 m?
and blood flow at the level of 2-3 ml / kg body
weight, additionally decreased with the peri-
ods of dialysis fluid bypass, the level of urea
in the blood of dialysed cats was decreased by
70-80% after this time. Since further decrease
in the amount of blood flow through the
dialyzer threatened the occurrence of blood
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Photo 1.
X-ray showing the location of the central catheter in the patient

clotting in the extracorporeal circulation and
related complications, it was necessary to ap-
ply an additional mechanism to reduce the
intensity of the diffusion process.

We used the possibility of limiting the
volume of dialysis fluid flow through the
dialyzer space, along with the reversal of its
flow direction.

Normally, the dialysis fluid in the dia-
lyzer's space flows in the opposite direction
to the blood (contra-rotating system) which
has to increase diffusion efficiency.

The concurrent system used by us greatly
slowed the diffusion process while being
safe due to the clotting of blood flow. This
allowed for better control of the diffusion
process.

The dialysis fluid consists of water, acidic
concentrate and bicarbonate treated by re-
verse osmosis. The adjustable parameter on
the hemodialysis apparatus is the level of
Na + ions and bicarbonate. It is known that
fluctuations in the level of Na + ions can have
a significant impact on the function of the
nervous system of the patient. In ARI, there is
a decrease in the bicarbonate and Na + levels.

During dialysis, we should gradually in-
crease the Na + level, however, not more than
2 mmol/l per treatment. A greater increase
in Na+ level may just trigger neurological
symptoms.

The conductivity set on the dialyzer is
controlled by a system of three conductom-
eters built into the device. We decided to ad-
ditionally control the actual Na + level in the
dialysis fluid. We took it out of the circula-
tion of the dialysis fluid before the dialyzer.
The Na + ions level was determined using the
ion-selective method using the proLYTE ap-
paratus.

This carefully controlled level of Na + in
the dialysis fluid reduced the incidence of
neurological complications.

\-I-

Photo 2.
Armed "artificial kidney" for cat hemo-
dialysis procedure.

Photo 3.
Determination of electrolyte level,
ProLyte.
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Photo 4.
Preparation of the anticoagulant.

End phase of procedure

- rinsing the catheter and
securing its channels with
anticoagulant.

It turned out that the 46.7% potassium
citrate, used by us and perfectly working
in dogs, in case it gets in the bloodstream
of the patient near the atrium of the heart
(even in the smallest amounts), it causes vio-
lent cardiac complications.

In cats, it cannot be used. We replaced it
with sodium heparin.

All these observations and introduced
changes allowed us to perform hemodialy-
sis in cats in a safe and controllable manner.
Thanks to this, the cat hemodialysis proce-
dure may be more effective and has the pros-
pect of more frequent use.
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Chronic kidney disease is a state of organ dysfunction over the possibility
of physiological compensation. The degree of glomerular filtration decreases
and, as a consequence, the accumulation of numerous uremic toxins, the de-
velopment of uremia, metabolic acidosis and numerous consequences of gen-
eralized intoxication of the body occur.

Due to a significant reduction in renal function, the treatment of end-stage
renal disease (ESRD), without the possibility of continuous dialysis, must be
properly modified to avoid accumulation of medication and even more dys-
functional organ function.

We speak of end-stage renal disease when the creatinine level in blood ex-
ceeds 5 mg/dl (440 mmol/l) according to the IRIS (International Renal Interest
Society) criterion. In addition, changes in blood pH, hypoalbuminaemia and
water management disorders will affect the pharmacokinetics of many drugs.

Simultaneously, acidosis, uremia, hypertension and ionic disorders cause

a number of problems that need to be addressed in parallel.
Particular problems will be discussed in the next paragraphs.

Inflammation of the
digestive tract

Gastrointestinal problems of cats and
dogs are different. In dogs, as in humans,
gastrointestinal ulcers are often associ-
ated with both elevated gastrin levels in the
blood and inflammation. However, in cats
the nature of the changes is slightly differ-
ent - in the histopathological sections taken
from the stomach, there were no numerous
ulcerations, the main changes were fibro-
sis and mineralization of the wall. These
changes were associated with an increase
in gastrin concentration and disturbances
in calcium and phosphorus management
resulting from nephrogenic hyperparathy-
roidism (1)

In the case of dogs and cats, the basis of
treatment is the use of proton pump inhibi-
tors and H2-receptor inhibitors that lower
the pH of gastric juice (ranitidine 0.5-2.0
mg/kg po, iv every 8-12 hours; famotidine
0.5-1.0 mg/kg po, im, iv every 12-24 hours).

Omeprazole is definitely more effec-
tive than H2-receptor blockers. The start-
ing dose of omeprazole is 1 mg/kg bw 1/24
hours, although it is reported that single ad-

ministration may not be sufficient. In justi-
fied cases omeprazole can therefore be used
every 12 hours.

Ranitidine 2 mg/kg 2 times a day is often
too weak and its dosage should be modified
and reduced by up to 50 to 75% in the event
of a significant reduction in GFR (2.3). Its
advantage is the prokinetic action (13).

Cimetidine (5-10 mg/kg po, im, iv every
4-6 hours/dogs) - it works less than raniti-
dine and famotidine; it also requires more
frequent use. It is not usually applied.

The use of sucralfate may be valuable, es-
pecially in dogs.

Sucralfate (0.5-1 g every 6 - 12 hours) is
an aluminum salt of sucrose sulphate with a
covering effect on the gastric mucosa. In an
acidic environment (pH <4), it is converted
to viscous, dense polymer, which adheres to
epithelial cells and the bottom of the ulcer,
inhibits pepsin-dependent hydrolysis of the
mucosal structural proteins (4).

With long-term use of aluminum com-
pounds there is a risk of poisoning due to
the accumulation of aluminum in the or-
ganism, although this is rare in animals.
Progressive decrease in MCV and microcy-
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tosis are early indicators of overdose of alu-
minum compounds and intoxication (5,6,7).

/The author also notes that the same
laboratory abnormalities occur in the case
of iron deficiency in patients receiving dar-
bo- or erythropoietin and the interpretation
of the test results must be directly related to
the clinical condition of the patient and the
currently used treatment. /

Symptoms of poisoning are dysfunctions
of the nervous and neuromuscular sys-
tems, including limb paralysis, decreased
response to stimuli, and disturbances in
consciousness. Aluminum neurotoxicity
depends on its potential for causing chronic
inflammation and oxidative stress, which
can lead to and / or promote the develop-
ment of neurodegenerative diseases (8).

Photo 1.

The second potential pathomechanism
is associated with increased gastric mucosal
permeability and "backward diffusion” of
hydrochloric acid and pepsin, which leads
to the inflammation and release of hista-
mine, further enhancing the secretion of
acids (15).

Symptoms include functional disorders
that may potentially be associated with
uremic gastropathy: delay in emptying the
stomach from solid foods (but not fluids)
has been demonstrated in rats (16) with
CKD, whereas in humans there was reduced
myoelectrical activity of the intestinal
smooth muscle (17).

Diarrhoea resulting from intestinal in-
flammation, often hemorrhagic, develops
mainly in dogs but is less common than

Gastrointestinal complications (gas-
troenteritis, intestinal inflammation, ano-
rexia, nausea, vomiting, diarrhea) are very
common in animals with advanced uremia
(ERDS, AKI V). Despite this, there are not
many studies assessing the impact of kidney
disease on the functioning of the digestive
tract in dogs and cats, most of the research
comes from human medicine or from re-
search on rats.

Two potential causes have been de-
scribed, leading to impaired gastrointesti-
nal function. The first hypothesis assumes
that reduced kidney catabolism of gastrin
and a reduced number of its inhibitors cause
hypergastrinemia, leading to increased se-
cretion of stomach acids (13). Such abnor-
malities have been demonstrated in 60% of
CKD cats in whom hypergastrinemia was
linearly associated with the severity of renal
disease (14).

uremic gastropathy. It has been proven that
dogs in gastrointestinal disorders include
slower gastric emptying, accelerated pas-
sage in the small intestine and increased in-
testinal pH. (18). In cats, the more common
problem is constipation, which is usually the
result of dehydration and / or use of phos-
phorus scavengers/ wymiataczy fosforu.

In humans and rodents, the impairment
of glucose, fat, magnesium, calcium and fo-
lic acid reabsorption was also reported (13).

Parallel struggle with inflammation and
reduction of uremia are crucial in the treat-
ment of patients with uremic gastropathy.

The drug particularly recommended in
such states is maropitant — a highly selective
antagonist of the NK1 neurokinin recep-
tor. Acting at the level of the emetic center,
it effectively inhibits vomiting and reduces
nausea. It works most efficiently with intra-
venous supply (administered slowly). When
applied orally, it may irritate the gastroin-
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testinal mucosa, therefore it should not be
used on empty stomach (9).

Standard dosage: 1 mg/kg sc/iv or 8 mg/
kg p.o. every 24 hours.

Ondansetron - s a specific 5-HT3 recep-
tor antagonist - serotoninergic, is charac-
terized by the strongest antiemetic effect in
dogs. Recommended dose range: 0.5 mg/kg
- up to 1 mg/kg iv (10).

Despite the higher efficacy of ondanse-
tron against vomiting in dogs, maropitant
has a certain advantage - it has analgesic ef-
fects on visceral pain, both in dogs and cats
(11, 12). For this reason, it is usually the first-
choice medicine.

A good option for patients with uremic
atony of the intestines may be the use of
cisapride - a 5-HT4-serotoninergic recep-
tor agonist characterized by peripheral gas-
troprocessic effect. Dosing: 0.5-1 mg/kg p.o.
every 8-12 hours (9).

The co-administration of cisapride with
cimetidine should be avoided (this does not
apply to other H2 blockers) as it may lead to
increased levels of cisapride in blood (13).

Metoclopramide (0.2-0.5 mg/kg every 8
hours), a dopamine receptor antagonist, is
more effective as an antiemetic than gastropro-
kinetic. Contraindicated in cases of suspected
bleeding into the gastrointestinal tract, ulcera-
tion, perforation, as well as in patients with epi-
lepsy (13).

Patients with advanced kidney disease,
despite the preservation of appetite, often
eat too little to cover their daily energy
needs. For this reason, it is advisable to use
drugs that improve appetite, but only after
making sure that the underlying cause of in-
sufficient food intake is not nausea.

Currently recommended drugs are mir-
tazapine and cyproheptadine in cats and
mirtazapine in dogs. Mirtazapine (0.5 mg/
kg every 24 hours in dogs, 3.75 mg/cat 1 x
every 72 hours) additionally has antidepres-
sant and slight painkiller effect in dogs, it
also acts prokinetically on the gastrointesti-
nal tract in healthy animals (19). In contrast,
cyproheptadine is used in this species as an
antipruritic agent, in cats (1-4 mg/cat every
24 hours) it is used as an appetite stimulant
(20, 21).

The author's own experience shows that
the tolerance of mirtazepine and cyprohep-
tadine in animals, especially in cats, varies.
Due to central effects, sedation or agitation
may occur. Cats are very reluctant to take
both medicines, often profuse drooling is
observed.

One of the most interesting options is
capromorelin. It is a direct analogue of the
hunger hormone (ghrelin) which causes
increased food intake, increased secretion
of somatotropin and, as a consequence,
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increased muscle mass. It is highly recom-
mended in cachexia and geriatric patients.
The dosage in dogs is 3 mg/kg 1 x day, ac-
cording to the manufacturer, the dose for
cats is 2 mg/kg, although according to cur-
rent information, it may not be sufficient
and the dosage should be modified based on
the therapeutic effect (23).

Often patients with uremia require the
introduction of antibiotic therapy. One of
the reasons is overgrowth of the intestinal
flora. Another common problem is the ter-
rible condition of the mouth and teeth. If for
various reasons it is not possible to perform
asanitation procedure, antibiotics should be
included obligatorily. Similarly, in the case
of accompanying infections (e.g. urinary
tract or respiratory tract).

The decision to choose an antibiotic
should be well-thought and dependent on
the target organ and the pharmacokinetics
of the chosen substance.

The table below presents selected, most
commonly used antibiotics along with the
proposed dose reduction in advanced renal
failure.

The material listed below is based on
medical publications, relatively few studies
have been carried out for dogs and cats (3).

Patients in exacerbation of chronic renal
failure may experience significant discom-
fort and pain due to the accumulation of
uremic toxins, the development of meta-
bolic acidosis and hypertension. In people,
headaches and stomach pains are common
(especially in mucosal ulcerations). Moreo-
ver, most of the animals with end-stage re-
nal function are geriatric patients who, for
example, suffer from osteoarthritis of the
joints and spine.

The introduction of analgesic therapy
should be an inherent element of compre-
hensive treatment.

« Non-steroidal anti-inflammatory
drugs (NSAIDs)

In ESRD, NSAIDs are absolutely con-
traindicated. Their direct, nephrotoxic
action is related to the inhibition of the
formation of prostaglandins that condi-
tion the extension of the arteriole that
supplies blood to the glomerulus. There
is a decrease in GFR, sodium and water
retention and an increase in blood pres-
sure.

The use of NSAIDs in combination with
inhibitors of the renin-angiotensin-
aldosterone system (ARB, iACE) is par-
ticularly dangerous because this combi-
nation results in a significant reduction
in the glomerular filtration rate.

Side effects of non-steroidal anti-inflam-
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matory drugs in advanced renal disease
include significant, acute kidney injury,
nephrotic syndrome with interstitial
inflammation, renal papillary necrosis,
decrease in potassium excretion and
thus hyperkalemia, reduction of sodium
excretion with fluid accumulation, in-
creased blood pressure and therefore
instability of circulatory system. The use
of these drugs impairs the treatment of
hypertension and increases the nephro-
toxicity of iACE and ARB.

One-off use of drugs from this group
can be safe for well-hydrated patients
with fairly good renal function and with
a fully efficient cardiovascular system,
without hypertension and additional
metabolic diseases. High doses and
long-term use of this group of drugs are
unacceptable (3.24)
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« Metamizole (10-50 mg / kg; do not use
on cats).

The mechanism of action of this drug is
not fully understood. It belongs to the
group of non-opioid analgesics and is
a derivative of pyrazolone. It has been
experimentally shown that it does not
inhibit cyclooxygenases as strongly as
classical anti-inflammatory drugs and
is much better tolerated by kidneys (it
mainly works by inhibiting central COX-
3) (25). In contrast, the typical side effect
of pyrazolone derivatives reported in hu-
mans is the state of agranulocytosis and a
significant decrease in immunity (26).

Whereas in dogs, metamizole only after
a few days of use leads to a decrease in
RBC and thrombocytosis and a relatively
small decrease in the number of neutro-
phils (27).

Table 1.

Chemotherapeutic Dosage

Amoxicillin 12.5-20 mg/kg orally

Ampicillin 10-20 mg/kg orally
Ampicillin/sulbactam 10-20 mg/kg orally
Cefalexin 10-25 mg/kg orally
Ciprofloxacin 10-20 mg/kg orally
Doxycycline 5-10 mg/kg
Enrofloxacin 5 mg/kg

Marbofloxacin 2.75-5.5 mg/kg

Meropenem 8 mg/kg
Clindamycin 5-25 mg/kg orally in the
divided dose
(34,35)
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CKD1_52tage CKD stage 3 | CKD stage 4
2-3xdz 2xdz 1xdz
3-4 x day 3-2 x day 2-1 x day
3 x day 2 x day 1 x day
2-3 x day 2 x day 2-1 x day
100% 75% 50%

1-2 x day unchanged | unchanged
100% 25-50% 50-75%
100% 75% 50%

100% 50% 2 x day | 50% 1 x day
unchanged | unchanged | unchanged



« Opioids

With opioid drugs, we have a choice of
a whole group of drugs with painkillers
of different potential. Their use, however,
is not unpunished. Too high doses will
cause respiratory depression and thus
interfere with the process of respiratory
compensation in patients with metabolic
acidosis (29). They show hypotensive ef-
fect (lowering blood pressure), which
may result in renal ischemia, urinary
retention, hyperkalemia. When used
chronically, they cause severe constipa-
tion. In themselves, however, they do not
show direct nephrotoxicity, but some
of their metabolites are excreted in the
urine and for this reason not all can be
used in kidney dysfunction.

I. Tramadol (2-5 mg/kg 2 x dz) - a
synthetic agonist of y, § and k re-
ceptors, also demonstrates antitus-
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sive activity. It inhibits the revers-
ible uptake of norepinephrine and
serotonin in the synapses of the
descending pain conduction system
in the spinal cord. Used in mild to
moderate pain. It is known that it
does not have a direct nephrotoxic
effect. Unfortunately, its metabolites
accumulate in the advanced stages
of the disease. Moreover, some ani-
mals tolerate this medicine poorly,
some being drowsy, others may ex-
perience paradoxical stimulation
(especially in cats) (30.34).

The drug may cause nausea and diz-
ziness. Low dose protocols are rec-
ommended. Excreted by the kidneys
by about 30%. Considered to be safe.

The use of tramadol with an extend-
ed period of action (retard form) is

Table 2.

Systolic blood

Diastolic blood

Risk of organ

Stage of hypertension

pressure pressure damage
<150 <95 minimum APO normotensy
150-159 95-99 small AP1 hsub—clini;al
ypertension
160-179 100-119 moderate AP2 hypertension
> 180 <120 high AP3 severe hypertension

Iris kidney.com

Note: in Greyhounds, the blood pressure is higher by 20 mmHg

IL.

III.

Iv.

not recommended (3).
Buprenorphine (20 pg/kg every 6-8
h) - semi-synthetic derivative of the-
baine, the alkaloid of opium. It is a
partial agonist of the g and § opioid
receptors and the k receptor antago-
nist. Well soluble in fats, in 96% is
bound to plasma proteins. It is char-
acterized by low bioavailability after
oral administration, due to inacti-
vation in the intestine, applied in-
tramuscularly, subcutaneously and
on mucous membranes. Buprenor-
phine on its own does not cause
respiratory depression or sedation
effect, but its metabolites cause it
(31). Metabolized in the liver to, in-
ter alia, norbuprenorphine, which
also demonstrates a weak analgesic
effect. According to recent infor-
mation, neither buprenorphine nor
its metabolites are excreted via the
kidneys, so the drug is considered
safe even in advanced disease and
does not require dose reduction, yet
should be used with caution for the
reasons mentioned earlier. Usually
well tolerated by dogs and cats. Ef-
fective in combating moderate pain.
The effect develops approximately
20-40 minutes after administration
(34).

Methadone (dogs: 0.1-0.5 mg/kg, 0.1
mg/kg iv, cats: 0.1-0.3 mg/kg) - asyn-
thetic agonist of u opioid receptors,
metabolized in the liver, excreted by
gastrointestinal tract and kidneys to
a similar extent. It has been proven
(in humans) that in the case of kid-
ney failure there is an increased ex-
cretion of metabolites of methadone
through the digestive tract, therefore
it does not accumulate in patients
with renal dysfunction.

There is no data on whether a similar
mechanism works in animals. Con-
sidered low risk even in advanced
kidney disease, it does not require
dose reduction, but should be used
with caution. Narcotic medication,
used in the treatment of moderate to
severe pain (32).

Fentanyl, Fentanyl, hydrocodone
and hydromorphone - can be used
in patients with kidney failure.

Morphine and codeine are con-
traindicated; if necessary, the start-
ing dose should be reduced up to 50-
75% of the starting dose depending
on the degree of GFR (33).

o Other medications

L.

Gabapentin - an anticonvul-
sant drug structurally similar to
y-aminobutyric acid (GABA), with
proven analgesic properties against
neuropathogenic pain. Practically,
it does not undergo any biotrans-
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Table 3.

Dogs: 0.25-0.5 mg/kg every 24 h

Dosage

Cats: 0.5-1 mg/kg every 24 h

Dogs: 0.25 - 1,0 mg/kg every 24 h

Cats: 0.25 mg/kg every 24 h

0.125 mg/kg every 24 h
0.25 mg/kg every 24 h
1 mg/kg

Dogs: 0.1-0.2 mg/kg every 24h to
0.5 mg/kg every 24h

Cats <6 kg: 0.625 mg/cat every
24h

Cats >6 kg: 1.25 mg/cat every 24h

Classification Medicine
ACEi Benazepril
Enalapril
Ramipril
Imidapril
ARBs Telmisartan
Calcium channel Amlodipine
blockers
Beta-blockers Atenolol

Aldosterone
antagonists

Spironolactone

Alpha-blockers Prazosin

Vasodilators Hydralazine
Loop diuretics Furosemide
Torasemide

(34, 36, 37, 38, 39, 40)

Dogs: 0.25-1.0 mg/kg every 12 h
Cats: 6.25-12.5 mg/cat every 12 h

Dogs: 0.5-2 mg/kg g 8-12 h
Cats: 0.25-0.5 mg/cat g 24 h
Phenoxybenzamine | Dogs: 0.25 mg/kg every 8-12 h
or 0.5 mg/kg every 24 h

Cats: 2.5 mg/cat every 8-12 h
or 5 mg/catevery 24 h

Dogs: 0.5-2 mg/kg every 12 h
Cats: 2.5 mg/catq 12-24 h

1-4 mg/kg every 8-24 h
0.1-0.6 mg/kg every 24 h

COMMENTS

In ESRD dose reduction by 50-75%
Excreted mainly via the kidneys, not recommended

In ESRD dose reduction by 50-75%
In ESRD dose reduction by 50-75%
In ESRD dose reduction by 50-75%

Well tolerated in kidney diseases.
It has been experimentally shown that kidney disease does
not significantly affect the pharmacokinetics of the drug.

In ESRD dose reduction by 50-75%
They can lower the blood pressure not only by lowering

the heart rate and stroke volume, but also by inhibiting the
release of renin. Often ineffective in cats. In dogs, the effect
depends on the cause of hypertension (36.37).
The decision to introduce / modify the dosage of the drug
depends on the cardiological evaluation!

1.0-2.0 mg/kg g 12-24 h

To be withdrawn in ESRD.

The use of al-blockers leads to peripheral vasodilation
without affecting cardiac contractility. Incorporated when the
use of ACEi and CCB does not bring the expected reduction
in overpressure. Possible side effects include hypotension,
vomiting, tachycardia, loss of appetite, and incontinence
Itis recommended to use the lowest possible dose, the risk of

accumulation.

Can be used when the ACEi + CCB combination does not
bring the desired effect. To be introduced with caution start-
ing from the lowest doses.

Do not require dose reduction; It has been experimentally
demonstrated that low doses of diuretics can favorably affect
ESRD patients, protecting against fluid retention and hyper-

kalemia. The decision about introducing these drugs should
be well considered, as too early including in the therapy can
deepen the degree of dehydration and ion problems.

formation in the body, not binding
to plasma proteins either. It can be
an alternative to non-steroidal anti-
inflammatory drugs in the manage-
ment of chronic pain in patients with
co-existing renal disease. However,
since the elimination of the drug
occurs mainly in the urine (up to
80%), it is recommended to reduce
the doses from 50 to 70% and ex-
tend the interval between successive
administrations in the advanced
stages of the disease. The precise
pharmacokinetics of the drug in pa-
tients with kidney disease have not
been investigated, therefore the use
and dosage of gabapentin should be
determined individually based on
the severity of the disease and the
effectiveness of action.

II. Maropitant - an antiemetic from the
class 1 neurokinin receptor antago-
nist. It blocks the transmission of the
signal mediated by the substance P
and exerts an analgesic effect. It is ef-
fective against visceral pain.
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Topic discussed only in selected aspects,
only for patients with ESRD. Detailed de-
scription of the issue, as well as discussion of
treatment regimes for hypertension, would
require separate publication.

Most patients with kidney failure de-
velop hypertension, which is a consequence
of the activation of the renin-angiotensin-

aldosterone system and secondary to this,
of sodium and water retention. In addition,
nephrogenic hyperactivity of the parathy-
roid glands results in an increase in intra-
cellular calcium concentration, which leads
to vasoconstriction and further increase
in blood pressure. Moreover, the impair-
ment of the systems’ actions responsible
for vasodilatation (reduced synthesis of ni-
tric oxide, a deficiency of cofactors for its
production) intensifies this condition. The

Table 4.
Dosage
darbopoetin 1 mcg/kg
erythropietin 100 U/kg

beta

dogs: 10-20 mg/kg

iron dextran cats: max. 50 mg/cat

(34, 42,43)
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every 3 days

1-2 x a month

Frequency Comments

The increase in the
number of hypochromatic
erythrocytes and the low
level of hemoglobin may

indicate iron deficiency.
administered deeply
intramuscularly; the risk of
shock with supply of iv

1 x week



mechanism of developing hypertension in
kidney diseases is quite complicated and,
what's more, it does not occur in every case.

Improper management of kidney failure
patients (fluid overload, incorrect selection
of fluids, use of erythropoietin or darbopo-
etin without monitoring of blood pressure)
causes the deterioration of existing hyper-
tension or may reveal subclinical hyperten-
sion.

In veterinary medicine, the main treat-
ment for hypertension is the use of angioten-
sin-converting enzyme inhibitors (ACEi),
angiotensin receptor blockers (ARBs) and
calcium channel blockers.

ACEiand ARB drugs reduce the pressure
relatively little, usually about 10-15%, and
are used mainly for the treatment of pro-
teinuria. They also demonstrate cardio- and
nephroprotective effects, but lowering the
filtration pressure may cause an increase in
creatinine. The acceptable increase is up to
30% of the initial value while maintaining
the well-being of the animal.

In the ESRD conditions, these drugs
require absolute dose reduction and some-
times even withdrawal, even at the cost of
increasing the degree of proteinuria. The
purpose of this procedure is to maintain the
residual renal function and to improve the
degree of filtration.

Amlodipine is the drug of first choice in
cats, it has also been shown to affect the re-
duction of proteinuria in this species.

In dogs, the first-choice drug is ACEi
/ ARB, but sometimes there is a need to
use several different drugs from different
groups.

Loop diuretics are unlikely to be of much
use for the treatment of hypertension in
animals but may be useful in animals with
hypertension and oliguria leading to over-
hydration.

The table below presents the selected
drugs with doses and comments on their
use in patients with ESRD.

The author points out the fact that blood
pressure disorders may also be a conse-
quence of endocrine and cardiac diseases.
The decision to initiate treatment of hy-
pertension should be made after excluding
other potential causes.

In patients with ESRD, the benefits of
blood transfusion should be considered in
combination with the use of bone marrow
stimulation. In the case of end-stage pa-
tients, stimulation may not bring the expect-
ed effects due to the time required to achieve
hematopoiesis. Nevertheless, chronic pa-
tients tolerate mild anemia quite well and are
able to feel well despite the RBC deficit. Im-
plementation of stimulation is almost always
associated with deterioration of the degree
of hypertension, so both the necessity and

the choice of the method should be selected
individually for each patient, his physiologi-
cal condition and current needs.

The use of both darbo- and erythropyn-
tine requires the simultaneous supplementa-
tion of iron, B vitamins and often folic acid.

In patients with ESRD, fluid therapy
must be used with extreme caution be-
cause of the risk of overhydration. The se-
lection of fluids must be based on the in-
dividual needs of each patient. Currently,
the use of saline is not recommended as
the increase in sodium concentration in-
creases metabolic acidosis and the degree
of hypertension. It is also important to
consider loop-based diuretics unless there
is hypokalemia. The author's own experi-
ence shows that the more frequent use of
less amounts of liquids is better than the
periodic supply of more. Such procedures
ensure better control of hydration, reduce
the risk of patient overhydration, and long-
er maintain the well-being of animals un-
dergoing treatment.

Sometimes animals, despite seemingly
fatal results, are able to maintain the end
stage of the kidneys and function normal-
ly, displaying all the behavior character-
istic of their species. It should be empha-
sized, however, that achieving such effects
requires a lot of commitment and accuracy
from the owner.

Only selected drugs are shown in the
material.

It should be remembered that the treat-
ment covers the whole animal and not only
clinical symptoms and abnormalities in
laboratory tests.
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Nodular dermatofibrosis and renal

cystadenocarcinoma in German
pointer — CASE DESCRIPTION

Anna Klimczak, DVM Animal Care Center in Warsaw, Sarmacka str, 9.

Summary

The article describes the case
of nodular dermatofibrosis and
renal cystadenocarcinoma in the
German pointer. Initially, this phe-
nomenon was regarded to be char-
acteristic only for German shep-
herds. Over time, case reports
were published describing similar
or identical changes in representa-
tives of other breeds and cross-
breeds. The described disease syn-
drome in German Shepherds is an
inherited autosomal dominant. It
is an incurable disease, and thera-
peutic treatment is limited only to
the relief of symptoms. In the de-
scribed bitch, proliferative lesions
within the skin appeared in the
first months of life. The changes
in the kidneys were only shown in
the ultrasound examination at the
age of 11 years. Atthe age of 15, the
bitch was euthanized.

A case report

The description concerns a 12-year-old,
neutered German short-haired pointer bitch
with a roan-like coat. Jona was referred for
anephrology consultation in April 2014 due
to suspected kidney abscesses. The anamne-
sis showed that the first ultrasound exami-
nation of the bitch was at the age of 11 (Janu-
ary 2014). The kidneys were then normal in
size, about 6.5 x 3.7 cm, in the right kidney
a cyst with a diameter of about 1.3 cm was
shown, thin-walled, aechogenic, with a
single wall partition about 1.7 mm, regu-
lar. The surrounding flesh was unchanged,
the cortico-spinal differentiation was pre-
served. There were no visible deposits and
no stagnation.

Ureter, urinary bladder and urethra were
defined as without any obvious changes. A
year later (March 2015), the kidneys showed
already advanced structural changes in the
ultrasound examination. In the cranial pole
of the left kidney there was a focal lesion
with a diameter of 10.3 cm, thick-walled,
with the presence of a concentrated fluid,
with the accumulation of the cellular com-
ponent.

Between the cortex layer and the de-

scribed lesion, a hyperechoic area of 2.6 x 2.1
cm was visible, around which the accumula-
tion of free fluid was visible. The pathologi-
cal vascularization of the described lesion
and infiltrative features were not shown.
Ultrasound examination indicated the pres-
ence of purulent cystic lesion. The left kid-
ney pelvis was extended to approx. 0.7 cm,
while the initial ureteral section widened
to approximately 0.5 cm. The left kidney
corticospinal system had covering features.
In the right kidney, a cystoid-shaped, thin-
walled lesion with a diameter of approx. 7.5
cm, filled with a clear liquid was depicted.
The pelvis was slightly widened (up to ap-
prox. 0.3 cm). In the blood test, no signifi-
cant changes were found (Table 1). The pa-
tient's urine, which was collected during
natural micturition (Table 2), was also ex-
amined.

At the same time, echocardiography was
performed, in which the changes associ-
ated with mitral regurgitation in the auto-
compensated phase, without indications for
therapy, were demonstrated.

A matter seemingly unrelated to the

current state of Jona was the occurrence of
subcutaneous nodules all over the body. Ac-
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ried out for Lyme disease, anaplasmosis,
erlichiosis and dirofilariosis. A negative re-
sult was obtained. The presence of parasites
from Babesia type was also excluded. In the
urinalysis, apart from the reduced specific
gravity, no abnormalities were observed.

The following treatments were imple-
mented: intravenous fluid therapy, raniti-
dine, maropitant and ceftriaxone intrave-
nously. After one week of treatment, oral
antibiotics were continued with cefuroxime
for the next 3 weeks. The patient's condition
improved significantly from day to day. Af-
ter one week of therapy, the renal parameters
were already within the reference values.

After stabilization of the general condi-
tion, the patient was brought to a nephro-

Photo 1.
Jona

Photo 2.
Fluid from the right kidney cyst puncture

cording to the owner, they have appeared
since the first months of the bitch's life. In
2014, during the visit to the oncologist, nu-
merous hard skin lesions were described on
the whole skin surface, mainly on the head

Photo 3.
Abdominal section: right kidney

logical consultation. During the visit, Jona's
body weight was 24 kilograms, the body
mass index was 5 (on a 9-point scale), and
hydration was normal. Behind the ribs, on
the right side there was a large, hard, pain-
less formation. The patient's body tempera-
ture was 37.7°C, and the blood pressure
measured by an apparatus using the oscil-
lometric method was about 130/100. Auscul-
tated heart and lungs remained unchanged.
Vulva was clean. The ultrasound image of
the kidneys was unchanged compared to
the one described earlier. Under ultrasound
guidance, puncture of the right kidney cyst
was performed. The fluid was sent for micro-
biological and cytopathological examina-

tion. Macroscopically, the liquid was yellow-

-

Photo 4.
Abdominal section: left kidney

and ears, with a diameter of 3 to 8 mm. The
result of thin needle biopsy showed subcu-
taneous adipose tissue inflammation, with
granuloma hyperplasia features.

Differential diagnosis should include
well-differentiated sarcoma (unlikely) and
nodular dermofibrosis. Two years later,
some changes on the forelimbs of Jona and
bacterial infection occurred. Antibiotic
therapy was included, followed by health
improvement.

In April, Jona was brought to her GP
with symptoms of severe weakness, tucked
up, painful stomach and vomiting. After the
ultrasound examination, there was a suspi-
cion of a right kidney abscess and peritoneal
inflammation. Right-sided nephrectomy
was considered, while due to the simultane-
ous strong remodeling of the left kidney, an
attempt at pharmacological treatment was
made. At this time, renal parameters were
slightly increased: creatinine was 2.0 mg /
dl, and urea 51 mg / dl. A test was also car-

Photo 5.
Post-mortem left and right kidney
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brown in color (Figure 1). The result of the
examination of the contents of the right kid-
ney cyst was as follows:

Diagnosis: low-cell smears, with the pres-
ence of a very large number of erythrocytes,
including leached ones, single neutrophils,
eosinophils, macrophages loaded with he-
mosiderin, lymphocytes were noted. In the
smears obtained from the transferred fluid
after centrifugation, very many leached
erythrocytes were found.

Comment: Due to the small number of
cells to be evaluated, a cytological diagnosis
is impossible. However, the absence of ab-
normal cells may suggest the presence of a
kidney cyst. Due to the presence of very nu-
merous erythrocytes and single macrophag-
es loaded with hemosiderin in the differen-
tial diagnosis, the presence of hematoma
should be considered.

The microbiological examination did not
show the presence of bacteria.

During the visits, urine was also collected
using the cystocenthesis method and sent
for bacteriological examination. The culture
turned negative.

Since the first nephrological consulta-
tion, the bitch has felt very well for over a
year. The right kidney did not undergo
any visible ultrasonographically struc-
tural changes, while the content of the cyst
changed its consistency. There were focal
compaction and inclusions forming parti-
tions. The left kidney has been remodeled
during the year. The shape began to resem-
ble the heart, cysts increased and new ones
appeared. The renal parameters remained
normal all the time. Urine tests showed only
reduced urine specific gravity. No other ir-
regularities were noticed.

During the follow-up visit in July 2017
(one year and three months after the first
visit to the nephrologist) the diameter of the
right kidney cyst was about 15 cm. Vomits
appeared in the bitch and there was a sus-
picion of cysts pressure put on the stomach.
A cystic puncture was performed and ap-
proximately 600 ml of the yellow-brown lig-
uid was drained. Laboratory fluid was sent
again. The same result was obtained as last
year. After three months, another puncture
was necessary. About 1200 ml of fluid was
drained.

From April 2017, the patient began to
suffer from joint pain associated with de-
generative changes. Jona began to take ex-
temporaneous anti-inflammatory drugs,
mainly firocoxib. After the opioid drugs, no
improvement was observed. Rehabilitation
procedures were also started. From April
2017, the kidney parameters began to gradu-
ally increase (Table No. 3). In May, 1500 ml
of fluid was drained from the right kidney
cyst. In the ultrasound image no normal
kidney parenchyma was visible, only the
thick-walled capsule remained.

In June 2017, Jona began to give bloody

Table 1. Results of morphological and biochemical tests of blood taken in
February 2015.

The tested parameter The result obtained Reference values
Erythrocytes 6.5 55-85T/
Hematocrit 44.5 37.0-55.0%
Leukocytes 53 6.0-12.0 G/l
Creatinine 1.2 0.5-1.7 mg/dl
Urea 44.9 20.0 - 50.0 mg/d|
T4 213 1.5-4.0 ug/dl

Table 2. Urine test results from February 2015.

The tested parameter

The result obtained

Reference values

Specific weight 1.02 1.016 - 1.045
pH 6.5 <6.5
Leukocytes 0-2 in the high power field Single in the preparation
Erythrocytes 0-2 in the high power field Single in the preparation
Bacterial flora Mediocre Mediocre
Epithelia Single Polygonal in the high Single

power field
Casts Not found Single
Crystals Not found None
Protein / creatinine ratio 0.07 <06

Table 3.

Blood test results from the end of April 2017.

The tested parameter The result obtained Reference values
Erythrocytes 6 55-8.5T/
Hematokrit 35.8 37.0-55.0%
Leukocytes 12.29 6.0 -12.0 G/I
Neutrophils 1.2 29-13.6 G/l
Lymphocytes 0.63 11-53G/
Monocytes 0.34 0.4-1.6G/l
Eosinophils 0.1 0.1-3.1G/I
Creatinine 2.2 0.5-1.7 mg/dl
Urea 83 20.0 - 50.0 mg/dl
Total protein 6.1 55-75g/dl
Albumins 3.6 3.3-5.6g/dl
Sodium 321 320 - 360 mg/dl
Potassium 24.8 16.0- 21.0 mg/dl
Calcium 10.8 8.4 -11.5mg/dl
Phosphorus 59 2.5-6.3 mg/dl

urine. A urine sample was sent for general
examination (Table No. 6) and microbiolog-
ical examination. An antibiotic and sympto-
matic treatment were included. Despite the
therapy, there was no improvement. Jona
felt worse day by day. Due to poor general
condition and poor prognosis, euthanasia
was decided. Post-mortem fragments were
taken for histopathological examination.
Here is the result:

In the examined areas of all the resect-
ed kidneys it was found that multicuspid,
moderately cellular, non-obstructed and

infiltrating epithelial tumour located in the
cortex, the core, and in some sections also
penetrating into the pelvis. The tumour cells
were polygonal and arranged in the struc-
tures of the nature of wires, with papillary
projections directed to the light, lined with
one layer or several layers of cancer cells.
These neoplastic cells had a weakly marked
cytoplasmic limb, a small amount of eosin-
ophilic and slightly spiked cytoplasm, and
one round oval nucleus with slightly mot-
tled chromatin and one eosinophilic nucle-
us. Anizocytosis and anisocariasis were in-
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Table 4.

Urine test results at the end of April 2017.

The tested parameter

The result obtained

Reference values

Specific weight 1.015 1.016 - 1.045
pH 7.0 <6.5
Leukocytes 0-2 in the high power field Single in the preparation
Erythrocytes 0-2 in the high power field Single in the preparation
Bacterial flora Mediocre Mediocre
Epithelia Single polygonal in the high Single

power field
Casts Not found Single
Crystals Not found None
Protein / creatinine ratio 0.21 <0.6

Table 5. Blood test results from 08.06.2017
The tested parameter The result obtained Reference values
Erythrocytes 5.0 55-8.5T/
Hematokrit 30.2 37.0-55.0%
Platelets 298 150 - 500 G/I
Leukocytes 5.42 6.0-12.0G/I
Creatinine 27 0.5 - 1.7 mg/dl
Urea 169 20.0 - 50.0 mg/dl
Total protein 6.6 55-75g/dl
Sodium 318 320 - 360 mg/dl
Potassium 20.2 16.0- 21.0 mg/dl
Calcium 11.5 9.2 -12.0 mg/dl
Phosphorus 7.5 2.2-5.0mg/dl

Table 6. Blood test results from 13.06. 2017 r.

The tested parameter

The result obtained

Reference values

Specific weight 1.015 1.016 - 1.045
pH 5.5 <6.5
Leukocytes 3-5in high power field Single in the preparation
Erythrocytes Fresh and leached with a thick | Single in the preparation

layer per high power field
Bacterial flora Numerous Mediocre
Epithelia Single polygonal in the high Single

power field

Casts Not found Single
Crystals Not found None

significant and the mitotic index was low. In
many places, some tubular structures were
significantly widened and formed cystic
structures (with a size of 0.4 to 1.4 cm), filled
with a bright, acid-absorbing material or
were empty. In some places, strong fibrosis
around the tumor was visible (reactive des-
moplastic reaction). Cancer cells were also
found in the lymph vessels.

Diagnosis: kidney cancer, with features
of renal cystadenocarcinoma.

Discussion

The simultaneous occurrence of nodu-
lar dermatofirosis, cystadenoma or cys-
tadenocarcinoma and sometimes leio-
myomas of the uterus has been quite
accurately described in German shepherds.
This syndrome established a form of au-
tosomal dominant inheritance [2,3,6,7,8].
In time, similar cases were also reported
in representatives of other breeds such as:
golden retriever [5], boxer [1], labrador re-

80

Photo 6.
Post mortem: right kidney

trivers, Scottish setter (gordon) and cross-
breeds of unknown origin [1].

Pathogenesis has not been known so far.
There are three theories that try to explain
the occurrence of this phenomenon.

S ]

Photo 7.
Left kidney: longitudinal section

One hypothesis assumes that nodular
dermofibrosis is a paraneoplastic syndrome
secondary to neoplastic renal remodeling.
According to the second theory, these are
two different diseases that appear indepen-
dently of each other, and it is only the mech-
anism of inheritance that connects them
[2,3,5]. The third hypothesis assumes the
simultaneous initiation of fibrosis within
the skin and kidneys. Over time, the tubules
become obstructed and, as a consequence,
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cysts develop. In dogs with a genetic ten-
dency, there are tumor lesions [1].

Due to the predictable course of the dis-
ease, the prognosis is cautious. The patient's
life expectancy depends on the progress of
kidney disease, on the presence of infiltrates
or cancer metastases (sternal and abdomi-
nal lymph nodes, lungs, liver) and on the de-
gree of discomfort associated with the pres-
ence of nodules. Analyzing the described
cases, the time between making a diagnosis
and death ranged from 3 months to 5 years.
Some of the dogs described have been eu-
thanized for reasons beyond the described
disease [1,2,3,4,5].

Summary

Nodular dermofibrosis with simultane-
ous kidney disease associated with the for-
mation of cysts can probably be found in
dogs of all breeds and hybrids. In every pa-
tient diagnosed with nodular dermofibrosis,
periodic ultrasound should be performed
to monitor the possible development of the
kidney diseases described above. Therapeu-

tic treatment is based only on the reduction
and alleviation of emerging clinical symp-
toms. In the case of unilateral remodeling of
the cystic kidney, nephrectomy is indicated.
Unfortunately, changes generally occur on
both sides. Bitches should be ovariohyster-
ectomised and males excluded from repro-
duction [9].
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The efficacy of Renal Dog and
Renal Cat and the RenalVet in dogs
and cats with chronic renal failure

Marcin Garbal, PhD, DVM specialist in dogs and cats diseases

Agata Wachocka, DVM VetHouse Specialist Veterinary Center
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Chronic kidney disease (CKD or CRF,
chronic renal failure) is a disorder often
noted in pets. In its course, the function of
any part of the kidney may be impaired,
such as glomerulonephritis, renal tubules,
interstitial tissue or renal vessels. The dis-
ease is generally manifested by structural
changes in the kidneys and disorder of their
function, the effect of which is the accu-
mulation of uremic toxins in the body and
disturbance of the homeostasis of the body.
Chronic renal failure is an irreversible and
progressive condition, even if the primary
cause leading to its development has been
eliminated. Clinical symptoms accompa-
nying the disease depend on the type and
severity of kidney damage (3.5). According
to the guidelines of the International Renal
Interest Society (IRIS), there are four stages
of chronic renal failure. Their classification
is presented in Table 1 (2).

The diagnosis of CKD is based on the
analysis of the results of the clinical exami-
nation, serum creatinine (sCr) and urea, the
assessment of urine compacting capacity,
and the demonstration of proteinuria. sCr

is the most frequently used disease marker,
however, it is characterized by low sensitiv-
ity. It is generally accepted that at least a 75%
decrease in glomerular filtration is necessary
to increase serum creatinine. In connection
with the above, when the CKD is suspected,
the diagnostic approach to the patient must
be comprehensive, so that the obtained re-
sults do not raise any doubts that we are deal-
ing with this disease, and not, for example,
prerenal or post-renal disorders (3, 8).

The purpose of CKD treatment is to stop
the progression of the disease, while ensur-
ing a proper quality of life for the patient.
Maintenance of the good quality of life can
be achieved through the use of appropri-
ate diet in animals, minimizing the conse-
quences of the disease and the identification
and control of risk factors that can lead to
a sharp worsening of the disease. Therapy
should be initiated even if the patient does
not have clinical symptoms. There is strong
evidence that the use of a "renal diet" con-
tributes to the slowing down of the disease
and prevents the occurrence of uremic crisis
(4,7). Pharmacological treatment should be

adjusted individually to the patient depend-
ing on the stage of the disease, the severity
of clinical symptoms and the presence of
possible complications such as hyperphos-
phatemia, hypertension, proteinuria, acid-
base disorder, anemia, urinary tract infec-
tion and dehydration. While all therapeutic
goals have been achieved, the patient's qual-
ity of life will probably improve, and the dis-
ease itself will be slower (3).

The aim of the study was to evaluate the
efficacy of Renal Dog® and Renal Cat® (Vet-
expert) and RenalVet® dietary supplement
(Vetexpert) in dogs and cats with CKD.

Material and methods

The research was conducted from Feb-
ruary 2017 to February 2018. It included 20
cats aged 2-19 years and 24 dogs aged 2.5-
17 years with chronic renal failure. Age, sex
and breed of animals are presented in Tables
2 and 3. Chronic renal failure was diagnosed
based on information obtained in the past
as well as clinical symptoms (lack of ap-
petite, weight loss, disturbances of urina-
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Table 1. Stages of chronic kidney failure
CKD stage | 1 11 1\
Clinical symptoms None Subtle to mild (e.g. PU/PD) May be many clinical Growing risk of systemic
or none extrarenal symptoms clinical symptoms and

uremic crisis

SDMA Correct to slightly Slightly increased to Increased Increased

increased increased

Urea and creatinine No azotemia No azotemia to mild Azotemia Azotemia

concentration azotemia

Protein concentration No proteinuria No proteinuria or border Proteinuria Proteinuria

inurine proteinuria

Specific gravity Normal Normal to mildly reduced Reduced Reduced

Prognosis Good Good to moderate Moderate to weak Weak

tion), and determining the concentration of
phosphorus, creatinine and urea in serum,
determining of urine specific gravity, deter-
mination of SDMA concentration and bio-
chemical analysis of urine. On the basis of
the obtained results, the degree of chronic
renal failure was also classified according to
Table 1.

After diagnosing chronic renal failure,
all animals were prescribed a medicated
feed Renal (Vetexpert) and RenalVet® di-
etary supplement. In addition, the animals
were treated symptomatically, depending
on the need. Seven individuals in the group
of cats and seven individuals in the group
of dogs, whose owners had a problem with
administering medicated feed and dietary
supplement and gave up their administra-
tion (animals showed aversion to the food
and supplement) were treated as a control
group. In connection with the above, the
group of cats consisted of 13 test animals
(receiving medicated feed and dietary sup-
plement) and seven control ones ones (fed
with standard feed), while a group of dogs
consisted of 17 test animals (receiving med-
icated feed and dietary supplement) and
seven controls (fed with standard domestic
food).

Three months long controls were per-
formed in all animals, indicating how feed-
ing Renal® and the RenalVet® dietary supple-
ment affects: clinical status, urea, creatinine
and serum phosphorus, urine specific grav-
ity, SDMA value and urine protein concen-
tration. Changes in the values of the tested
parameters during the own observations are
presented in Tables 4-15.

Results of own
observations

In the group of tested cats (1-13) receiv-
ing medicated feed and dietary supplement
the mortality rate was 30.8% (4/13) and was
significantly lower than the mortality rate in
the control group (14-20), which was 57.1%.
(4/7). All fallen animals, both in the treat-
ment and control groups at the time of report-
ing to the veterinary clinic were in the third
or fourth stage of CKD. Three of four cats of

the treatment group that died were included
in observation for at least 9 months (followed
by demise) and one over 6 months. Of the 4
fallen cats of the control group, two survived
the period of over 3 months, and the next two
6 months.

In all the other nine cats of the treatment
group, the administration of food and dietary
supplement caused a delay / detention in the
progression of the disease process. In eight
individuals, throughout the period of obser-
vation, chronic renal failure persisted in stage
I-II and in one animal in stage III. (Table 16)

In the control group of all three individu-
als who survived the observation period, the
disease progression from the 1st to 4th stage
of CKD (in one individual) and from the 2nd
to 4th stage (CKD) were recorded over 12
months (Table 16). Changes in the parameters
investigated, based on which the progression
of CKD during the own observations were
recognized and monitored, are presented in
Tables 4-9

In the group of dogs examined (1-17), re-
ceiving medicated feed and dietary supple-
ment, the mortality rate was 23.5% (4/17) and
was significantly lower than the mortality of

animals in the control group (18-24), which
was 71.4% (5/7). All animals that died in the
treatment group were in the third or fourth
stage of the CKD when they were registered
at the veterinary clinic. In turn, in the fallen
animals in the control group, a rapid progres-
sion of the disease process from the second to
the fourth phase of CKD was observed.

Three of the four fallen dogs of the treat-
ment group were followed for atleast 9 months
(followed by falls) and one over 6 months. Of
the 5 fallen control dogs, two survived the
period of over 9 months, and the next three
during 6 months.

It is noteworthy that in all the other 13
dogs of the treatment group, the administra-
tion of food and dietary supplement resulted
in a delay / detention in the progression of the
disease process. In 12 specimens throughout
the period of observation, chronic renal fail-
ure persisted in the I-II stage, while in one
animal the disease process at the end of the
observation passed in the third stage (Table
17).

In the group of control animals, in both
individuals, who survived the observation
period, the disease process from I to IV CKD
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stage was recorded within 12 months (Table
17). Changes in the tested parameters, on
which the progression of CKD was based
during the own observations and which were
recognized and monitored, are presented in
Tables 10-15.

Discussion

In our research, the effectiveness of Re-
nal Dog® and Renal Cat® feeds and the Re-
nalVet® dietary supplement in the preven-
tion of chronic renal failure in dogs and cats
was evaluated.

Feeds for animals with chronic renal fail-
ure are modified standard feeds, and modi-
fications can be carried out in several ways.
It should be remembered that lowering the
protein content may not bring satisfactory
results. A new feed should be introduced
gradually and only if clinical symptoms can
be controlled (3,7,8). In our study, a product
with a reduced content of phosphorus and
protein was used, allowing to reduce the
rate of kidney disease, while ensuring opti-
mal digestion and absorption of protein in
the gastrointestinal tract. The test feed was
enriched with alpha-lipoic acid (supports
the neutralization of free radicals formed
in the course of kidney diseases) and L-car-
nitine and fat (they support the burning of
fatty acids and energy production from fat
as a result of which the body does not use
proteins for energy purposes and does not
burden the kidneys with its metabolic prod-
ucts).

The effect of the medicated feed was sup-
ported by the action of the RenalVet® di-
etary supplement, which contains calcium
carbonate, chitosan and vitamin D. Calci-
um carbonate in the digestive tract disinte-
grates, and the calcium ion, released from it,
binds to the phosphate in the food, forming
insoluble and non-absorbed calcium phos-
phate. As a result, the amount of phospho-
rus absorbed from food is reduced.

Chitosan used in combination with cal-
cium carbonate as a preparation supporting
calcium binding in the gastrointestinal tract
results in a decrease in serum phosphorus
concentration, a decrease in the level of
parathyroid hormone and a decrease in the
excretion of phosphorus in the urine. The
use of such a mixture can be regarded as an
alternative and support for veterinary diets
for dogs and cats with renal insufficiency.
Vitamin D contained in the preparation is
primarily to be treated as a supplement to
potential deficiencies of this compound
caused by renal failure.

In our own study, the use of medicated
feed together with a dietary supplement
over a period of 12 months contributed to
the inhibition of disease progression in both
cats and dogs treated. The concentration of
creatinine, phosphorus, urea and SDMA,
urinary protein and urine specific gravity in
patients in this group were reasonably stable

Table 2. Cats used in own research

Description of cats with chronic renal failure used in own research
Nr of animal age sex breed procedure
1 5years male Norwegian Forest Diet + supplement
Cat
2 8 years male Russian Blue Diet + supplement
3 14 years male European Diet + supplement
4 11 years male European Diet + supplement
5 19 years male European Diet + supplement
6 2 years male European Diet + supplement
7 11 years female European Diet + supplement
8 13 years male European Diet + supplement
9 10 years female Persian cat Diet + supplement
10 8 years male Brytyjski Diet + supplement
11 12 years female Persian cat Diet + supplement
12 8 years male European Diet + supplement
13 10 years male European Diet + supplement
14 12 years female Perski Nutritioned with
standard feed
15 7 years male European Nutritioned with
standard feed
16 8 years male European Nutritioned with
standard feed
17 12 years female Devon rex Nutritioned with
standard feed
18 14 years male European Nutritioned with
standard feed
19 10 years male European Nutritioned with
standard feed
20 9 years female Siamese Nutritioned with
standard feed

throughout the observation period. On the
other hand, control animals not receiving
feed and supplements showed a steady pro-
gression of the disease process (Tables 4-15).

Confirmation of the effectiveness of the
implemented procedure, along with the in-
hibition of the disease process, was the fact
of a reduced percentage of deaths in the

group of animals receiving food and sup-
plement compared to the control group (in
the group of cats 30.8% vs. 57.1%, and in the
group of dogs 23.5 % vs. 71.4%) as well as the
fact that in the case of individuals who died
(both dogs and cats) the survival rate in the
group receiving medicated feed and dietary
supplement was slightly longer than in the
animals of the control group.
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Table3. Dogs used in own research

Description of dogs with chronic renal failure used in own research
Nr of animal age sex breed procedure
1 9 years male King Charles Diet + supplement
Cavalier
12 years male Cocker spaniel Diet + supplement
3 9years female West highland Diet + supplement
terrier
4 7 years female Bull terrier Diet + supplement
5 2 years female German Shepherd Diet + supplement
6 1,5 years female German Shepherd Diet + supplement
7 17 years female Fox terrier Diet + supplement
8 13 years male Beagle Diet + supplement
9 16 years male mixed breed Diet + supplement
10 17 years female mixed breed Diet + supplement
1" 11 years female mixed breed Diet + supplement
12 6 years male Pekingese Diet + supplement
13 15 years female mixed breed Diet + supplement
14 2,5years female labrador Diet + supplement
15 8 years female mixed breed Diet + supplement
16 7 years male mixed breed Diet + supplement
17 5years male mixed breed Diet + supplement
18 10 years male mixed breed Nutritioned with
standard feed
19 12 years male mixed breed Nutritioned with
standard feed
20 6 years female labrador Nutritioned with
standard feed
21 10 years male German Shepherd Nutritioned with
standard feed
22 7 years female mixed breed Nutritioned with
standard feed
23 8 years female mixed breed Nutritioned with
standard feed
24 11 years male Dachshund Nutritioned with
standard feed

Deaths of patients noted during own
observations resulted mainly from the fact
that animals were reported to veterinary
surgeries in the IIT or IV phase of chronic
renal failure, i.e. in the advanced stage of the
disease.

Not in all dogs and cats diagnosed with
CKD, it leads to death (especially if it is di-
agnosed in phase I or II). Especially in cats,
the disease can be very slow. An example of
this is confirmed by the results of one of the
studies, which included 211 cats with CKD,
in whom the creatinine values were sCr>
2.3mg/dL. The average survival period was
771 days (1). The median survival time for
third stage and fourth stage cats was 679
days and 35 days (1), respectively.

In our own research, the control group
was formed of individuals who, despite at-
tempts to provide them with medicated
feed, were unable to receive it. Dogs and cats

are often reported to veterinary surgeries
due to exacerbation of the disease process.
Generally, as they do not want to take the
standard feed, they show even greater aver-
sion towards the medicated feed. Therefore,
the attempt to change the current feed to the
medicated one, before it can stabilize the pa-
tient and control the clinical symptoms of
the disease, may result in the development
of aversion in relation to the medicated feed.

Decrease of appetite and weight loss are
the main clinical manifestations of the ad-
vanced stage of chronic renal failure in ani-
mals (3.8). When they show a reluctance to
take the food, the owners often replace the
medicated feed with more delicious food
(as was the case in own observations), how-
ever this can contribute to exacerbating the
clinical symptoms of the disease (as a result
of increased azotaemia, hyperphosphatemia
and acid-base disorder) and, consequently,

the deepening of the disease process. If
animals do not want to consume the food,
such a situation can be perceived by their
owners as a significant deterioration of the
comfort of life, which may further result in
a tendency to consider euthanizing animals.
Medicated feed should be introduced to the
animals gradually so that they have time to
get used to the new product (3.8).

To sum up, the Renal Dog® and Renal
Cat® (Vetexpert) medicated feeds and the
RenalVet® dietary supplement (Vetexpert)
prevent chronic kidney disease, contribute
to an improved quality of life and prolonged
survival of animals with this illness. They
show the highest effectiveness in individu-
als with the 1st and 2nd stage of the disease,
in which the most effective is the prevention
of concentration of serum creatinine, urea,
phosphorus and SDMA, as well as deepen-
ing of proteinuria and reduction of urine
specific gravity.

In making the prognosis, clinicians
should realistically discuss the essence of
chronic renal failure as irreversible disease
in conversations with owners of ill animals,
and emphasize that there are significant in-
dividual differences between animals and
between their living environment in rela-
tion to survival (6); nevertheless, the use of
renal food, as well as and a dietary supple-
ment based on calcium carbonate, chitosan
and vitamin D, should always be included
in the protocol of treatment of patients with
this disease (3.8).
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Table 4. Changes in serum creatinine (mg/dL) concentration Table 5. Changes in urea concentration (mg/dL) in serum
in the group of cats in subsequent periods of in the group of cats in subsequent periods of
material collection. The specimens that died during material collection. The specimens that died
the observation were marked in red. during the observation were marked in red.

Nr ] I collection | Il collection |lIl collection|IV collection NFOf I collection |11 collection |Ill collection|IV collection

animal animal
1 1.21 1.54 1.54 1.58 1 84.2 79.7 82.0 85.3
2 1.9 2.04 2.02 212 2 83.1 75.0 62.2 85.0
3 3.13 2.88 3.10 3.33 3 86.1 73.4 78.4 781
4 9.53 8.35 demise - 4 292.2 225.7 demise -
5 4.79 4.24 7.32 demise 5 114.3 164.2 351.7 demise
6 2.67 212 215 2.25 6 110.6 83.2 86.7 76.0
7 2.81 4.62 15.94 demise 7 127.3 196.5 431.8 demise
8 2.28 2.08 242 2.56 8 94.7 84.2 80.1 85.5
9 4.16 7.42 13.94 demise 9 89.4 106.5 434.2 demise
10 411 3.6 2.8 3.32 10 73.3 99.0 124.5 141.3
" 1.85 1.36 1.28 1.44 " 73.9 54.2 68.5 58.9
12 277 1.66 3.04 418 12 82.0 87.3 139.7 153.6
13 2.02 1.8 244 2.38 13 72.8 49.3 571 68.8
14 2.68 2.95 412 6.23 14 713 72.4 159.6 178.8
15 3.03 9.14 demise - 15 266.0 312.5 demise -
16 5.24 8.13 demise - 16 128.3 177.6 demise -
17 1.84 2.0 3M 3.23 17 69.4 122.8 214.9 238.0
18 9.86 demise - - 18 269.2 demise - -
19 1.46 1.88 2.55 6.93 19 88.0 170.4 266.3 2957
20 712 demise - - 20 318.4 demise - -

Table 6. Changes in phosphorus concentration (mg/dL)in  Table 7. Changes in the specific gravity of urinein a
serum in the group of cats in subsequent periods group of cats in subsequent periods of material
of material collection collection. The specimens that died during the

observation were marked in red.
N.’ o I collection | Il collection |IIl collection|IV collection
animal Nr of . . . .
imal I collection |1 collection |lIl collection|IV collection
1 258 314 3.88 4.63 anima
5 312 331 435 6 1 1.025 1.018 1.030 1.028
2 702 1.73 demise - 3 1.030 1.024 1.024 1.018
5 4.87 5.93 13.82 demise 4 1.012 1.010 demise :
7 50 3,24 24.29 demise 6 1.016 1.012 1.012 1.005
9 17.58 21.55 23.6 demise 8 1020 1026 1024 1017
13 10 329 185 290 12 1.015 1.022 1.013 1.013
14 6.23 8.75 10.24 12.61 13 1015 102 1.01 1.01
15 6.81 27.4 demise - 14 1.021 1.010 1.004 1.004
18 19.46 demise - - 17 1.031 1.009 1.007 1.005
19 6.12 10.25 12.10 13.76 8 1.002 demise § :
20 2012 demise - - 19 1.016 1.011 1.006 1.003
20 1.004 demise - -
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Table 8. Changes in protein concentration (+, ++, +++) inthe Table 9. Change in SDMA concentration (mg/dL) in the cat
urine in the group of cats in subsequent periods of group in subsequent material collection periods.
material collection. The specimens that died during The specimens that died during the observation
the observation were marked in red. were marked in red.

aﬁirrg:ﬂ I collection | Il collection [lII collection|IV collection aﬁ:—rrc:gl I collection |II collection |IIl collection|IV collection
1 + + + + 1 " 12 12 14
2 + + + + 2 12 12 15 15
3 - - - - 3 14 15 15 16
4 + ++ demise - 4 15 21 demise -
5 ++ ++ +++ demise 5 17 18 23 demise
6 - - - + 6 12 12 13 12
7 ++ ++ ++ demise 7 15 17 17 demise
8 - - - 8 13 14 14 15
9 ++ ++ +++ demise 9 18 18 22 demise
10 - - - + 10 20 19 21 21
" + + + " 18 16 16 17
12 - + + + 12 24 28 36 32
13 - + + + 13 19 20 21 21
14 + ++ ++ +++ 14 17 21 26 28
15 + +++ demise - 15 19 29 demise -
16 + +++ demise - 16 17 33 demise -
17 + ++ ++ +++ 17 16 22 25 25
18 ++ demise - - 18 25 demise - -
19 + ++ ++ +H+ 19 15 20 27 25
20 ++ demise - - 20 31 demise - -
Table 10. Changes in creatinine concentration (mg/dL) of Table 11. Changes in urea concentration (mg/dL) in serum in

serum in the group of dogs in subsequent periods

of material collection. The animals that died during

the observation were marked in red.

a group of dogs in subsequent periods of material
collection. The animals that died during the
observation were marked in red.

am'r:;l I collection | Il collection |l collection|IV collection aﬁ:}:‘;l I collection | Il collection |lIl collection|IV collection
1 1.81 472 demise - 1 126.3 199.3 demise -
2 2.41 1.56 1.72 1.70 2 87.3 66.6 98.3 100.0
3 1.91 1.59 173 1.68 3 60.1 96.6 102.3 98.4
4 1.85 1.80 1.83 1.88 4 67.2 87.4 787 85.5
5 1.71 1.66 1.71 1.76 5 85.8 81.1 89.4 92.6
6 1.83 1.74 1.90 1.90 6 48.7 751 89.2 100.3
7 4.04 4.06 11.1 demise 7 246.3 268.5 480.7 demise
8 7.94 6.48 11.3 demise 8 208.4 229.6 381.4 demise
9 4.79 8.09 13.98 demise 9 187.3 228.5 519.2 demise
10 1.44 1.54 1.63 177 10 124.6 88.8 95.1 118.9
1 1.38 1.66 1.83 1.82 " 90.3 97.4 106.3 1111
12 1.29 1.44 1.58 1.50 12 75.3 84.1 95.2 90.5
13 1.88 2.02 214 3.46 13 57.4 173.2 188.1 186.6
14 1.81 1.76 2.44 2.85 14 94.2 1221 134.2 1377
15 2.05 2.55 2.56 242 15 60.0 73.6 76.8 89.5
16 1.1 0.94 1.38 1.40 16 30.8 32.5 48.6 70.1
17 1.54 1.62 1.66 1.90 17 72.5 59.0 101.7 110.6
18 4.66 9.17 demise - 18 120.2 412.2 demise -
19 4.88 15.32 demise - 19 117.3 315.0 demise -
20 1.99 6.24 16.72 demise 20 74.8 283.3 465.7 demise
21 2.10 2.33 2.54 5.32 21 71.4 178.3 322.5 114.8
22 2.15 3.12 18.9 demise 22 93.6 226.4 514.8 demise
23 1.92 12.58 demise - 23 68.5 335.1 demise -
24 1.33 214 532 5.66 24 1113 155.6 264.9
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Table 12. Changes in phosphorus concentration (mg/dL) of
serum in the group of dogs in subsequent periods
of material collection. The animals that died
during the observation were marked in red.

Table 13. Changes in the specific gravity of urine in the
group of dogs in subsequent periods of material
collection. The animals that died during the
observation were marked inred .

aﬁirn?gl | collection | Il collection |lIII collection|IV collection a';l\irn::ﬂ | collection |1l collection (Il collection|IV collection

1 4.46 12.19 demise - 1 1.011 1.006 demise -

2 4.58 5.02 6.37 8.63 2 1.018 1.018 1.016 1.015
3 277 6.14 6.10 6.30 3 1.032 1.027 1.022 1.014
4 5.58 4.57 6.45 715 4 1.023 1.020 1.021 1.016
5 5.30 744 7.03 7.55 5 1.044 1.029 1.020 1.020
6 4.96 5.21 5.55 6.12 6 1.023 1.025 1.020 1.015
7 11.32 13.61 13.82 demise 7 1.008 1.004 1.004 demise
8 747 9.13 14.11 demise 8 1.015 1.010 1.007 demise
9 6.54 9.40 14.96 demise 9 1.024 1.009 1.009 demise
10 6.22 8.23 8.78 9.03 10 1.048 1.026 1.028 1.018
" 6.58 8.86 8.44 8.80 " 1.028 1.028 1.025 1.014
12 7.22 6.30 6.44 6.81 12 1.030 1.023 1.016 1.017
13 7.83 6.04 7.98 7.99 13 1.033 1.020 1.018 1.013
14 6.22 6.53 777 8.02 14 1.046 1.028 1.010 1.010
15 3.85 3.44 512 5.98 15 1.023 1.017 1.013 1.010
16 4.25 5.67 513 5.02 16 1.013 1.013 1.015 1.010
17 6.24 9.31 9.18 9.54 17 1.015 1.015 1.015 1.015
18 7.16 15.33 demise - 18 1.018 1.005 demise -

19 8.22 17.50 demise - 19 1.013 1.003 demise -
20 7.88 14.66 16.32 demise 20 1.024 1.009 1.005 demise
21 6.37 10.16 13.55 14.70 21 1.026 1.008 1.008 1.003
22 8.15 8.88 15.31 demise 22 1.020 1.019 1.007 demise
23 6.22 14.73 demise - 23 1.029 1.03 demise -
24 6.33 5.97 12.14 14.16 24 1.042 1.014 1.009 1.007

Table 14. Changes in protein concentration (+, ++, +++) in
urine in the group of dogs in the subsequent
periods of material collection. The animals that
died during the observation were marked in red.

Table 15. Change in SDMA concentration (mg/dL) in the
group of dogs in subsequent periods of material
collection. The animals that died during the
observation were marked in red.

Nr el | collection | Il collection |lIl collection|IV collection NFOf | collection | Il collection |lIl collection|IV collection
animal animal

1 ++ ++ demise - 1 24 24 demise -

2 + + + + 2 17 17 19 19

3 - - + + 3 " 15 16 15

4 + + + 4 14 19 21 18

5 + + ++ 5 16 18 19 23

6 - + + + 6 11 14 16 16

7 + ++ +++ demise 7 19 22 33 demise
8 ++ ++ +++ demise 8 16 10 27 demise
9 + ++ +++ demise 9 14 17 30 demise
10 - + + 10 15 15 17 18
1 + + + ++ 1 17 17 17 17
12 - - + + 12 15 18 19 18
13 - + + ++ 13 " 1 14 16
14 + + 14 13 17 16 19
15 + + 15 14 14 16 16
16 - - - - 16 1 1 11 11
17 - - + + 17 12 13 11 13
18 + +++ demise - 18 19 33 demise -

19 + ++ demise - 19 25 27 demise

20 + + ++ demise 20 18 25 33 demise
21 + ++ ++ +++ 21 I 21 21 23
22 + ++ ++ demise 22 19 29 29 demise
23 + +++ demise 23 16 22 demise

24 + ++ ++ e+t 24 11 15 18 20
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The use of cranberry extract and glucosamine
in the treatment of lower urinary tract infections

in small animals.

PART | Urinary tract infections in dogs

Renata Nieradka, DVM Department of Clinical Diagnostics, Faculty of Veterinary Medicine,

University of Warmia and Mazury in Olsztyn

In view of the increasing life expectancy of dogs, the problem of chronic infections of the
lower urinary tract, especially of the bladder, also increases. We are looking for preparations
that can replace chemotherapeutics, intended for the treatment and prevention of bacterial
inflammatory conditions in the urinary system in dogs. It seems that the cranberry extract
in combination with glucosamine may have a bactericidal and stabilizing effect on the blad-
der mucosa. The aim of the study was to determine the usefulness of cranberry extract and
glucosamine in the treatment of urinary tract infections in dogs.

Urinary tract infection means the colo-
nization by pathogenic bacteria of part or
of the whole urinary tract. Under physi-
ological conditions, the urinary system,
apart from the final section of the urethra,
is sterile, free from bacteria. Urinary tract
infection is most often a consequence of the
migration of ascending bacteria through the
genital tract and the urethra into the blad-
der. This colonization may further spread to
the ureters and kidneys. Bacteria that cause
urinary tract infections can come from the
lower urogenital tracts or be a part of the
intestinal microflora. Rarely, these infec-
tions are caused by viruses and fungi. In any
case, the urinary tract infection is the result
of imbalance between the pathogenicity of
the bacteria and the body's defences. Patho-
genicity of bacteria is their ability to colo-
nize the mucous membrane, to penetrate
tissues and to cause a disease.

Factors of bacterial infectivity include,
inter alia, the presence of adhesins, i.e. pro-
teins that bind to urinary epithelial recep-
tors, the production of bacterial endotox-
ins inducing the main immune response,
urease production causing high content of
ammonium groups in the urine, facilitat-
ing bacterial adherence through damage to
the glycosaminoglycan protective layer on
the surface of the mucous membrane uri-
nary tract (7, 12). The main germs coloniz-
ing the lower urinary tract are Escherichia
coli, isolated from 46% of cases of urinary
tract infections in cats and 44% in dogs, and
Staphylococcus spp. - 9% in cats and 11.6%
in dogs (7, 8). A number of defence mecha-
nisms were found to prevent the coloniza-
tion of bacteria, including proper urination
(urine flow, frequent urination, complete
emptying of the urinary bladder) and
protective barrier of mucous membranes
(surface layer of glycosaminoglycans, anti-

bacterial properties of mucous membrane,
exfoliation of cells) (7).

Urinary tract infection most often affects
older animals (cats over 10 years of age, dogs
over 8 years of age). Age-related changes in
the spine, stretching, incomplete shrinkage
of the bladder to its infestation, less mobil-
ity of animals, often obesity, as well as long
urine retention in the dog's bladder, rare
cleaning of cat litter box or too thin layer of
the litter in the litter box tray support the
growth of bacteria in the urinary tract, and
its infections. In case of acute inflamma-
tion of the bladder and / or urethra, body
temperature increase is possible, as well as
decreased well-being, lack of appetite and
painful bladder during palpation. Chronic
inflammation often does not cause general
symptoms, and urinary symptoms are not as
pronounced as described above. The owners
report more frequent urinary urgency, pol-
lakiuria, often a foul odor of urine, usually
noticeable with episodes of periuria (drops
of urine at home). During palpation, the
bladder is moderately painful or painless,
its wall sometimes noticeably thickened.
Interview and clinical examination allow to
determine the initial diagnosis of urinary
tract infection. At the same time, they en-
able the exclusion of generalized diseases
(evaluation of patency of the urethra, deter-
mination of the size of the prostate gland,
state of the genital system, injuries, coagula-
tion disorders, diabetes, hyperactivity of the
adrenal cortex, etc.). Additional tests - gen-
eral and microscopic examination of urine
sediment, imaging technique (X-ray, ultra-
sound), and finally urine culture - confirm
or exclude urinary tract infections. In urine,
there is usually a change in pH in the alka-
line direction and the presence of protein.
The bacteria, white blood cells, red blood
cells, mucus bands dominate in the sedi-

ment; there is an increased number of squa-
mous epithelium cells (in inflammation of
the urethra) and transitional epithelium (in
inflammation of the urinary bladder). Urine
culture and testing the antibiotic-suscepti-
bility of isolated bacteria is the best way to
choose drugs. Often, the proposal of such
a test encounters resistance of the owner of
the animal due to the additional costs, also
due to the necessity of a quick start of treat-
ment (usually a few days of waiting for the
result from the laboratory) makes the owner
often abstain from this test, especially when
it is the first incident of the disease.

Then, most authors recommend using
amoxicillin (may be potentiated with clavu-
lanic acid), ampicillin, cephalexin or potent
sulphonamides (1, 6, 7). It is noted that ami-
noglycoside antibiotics and fluoroquinolo-
nes are not routinely used to treat urinary
tract infections due to their potentially ne-
phrotoxic effects and the rapidly growing
resistance of Escherichia coli to enrofloxa-
cin (5). In chronic or recurrent infections,
especially in older animals, it may be nec-
essary to conduct long-term or continuous
antibacterial therapy controlled by periodic
full urinalysis. Substances strengthening
the host's defence mechanisms or prevent-
ing bacterial colonization may be used as
complementary pharmacological treatment,
sometimes as its continuation or alternative.

Clinical studies using American cranber-
ry (Vaccinium macrocarpon Aiton) indicate
that extracts from this plant may be used in
the prevention and treatment of diseases of
the urinary tract, in particular urinary tract
infections and urolithiasis. Already in the
19th century, German scientists noticed the
positive effects of taking cranberry juice in
cases of bladder and urinary tract infections.
This was associated with the increase of urine
acidity, which inhibits the growth of bacte-
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ria that colonize the urinary tract. It was also
found that the above effect is connected with
the hippuric acid contained in cranberry,
showing a strong bacteriostatic effect. In fur-
ther studies, it was found that urine acidifica-
tion is not the main mechanism of cranberry
action (10, 11). Cranberry extract also con-
tains proanthocyanidin (PAC A2, PAC B2,
3-PAC trimers), which combines with bacte-
rial phimbriae, inactivates adhesins, which
prevents adhesion of bacteria to urinary tract
epithelial cells. This anti-adhesive effect of
cranberry prevents colonization of the blad-
der by bacteria that cause chronic urinary
tract infections, e.g. Escherichia coli.

In a study conducted by Moan in 1962, a
woman with pyelonephritis was given cran-
berry juice twice a day at a dose of 190 ml.
After 9 months of the experiment, almost no
protein and fat were found in the urine. In
the first clinical trial with random selection
of patients to groups, carried out by Avor-
na et al. in 1994, after 6 months of dietary
supplementation with the cranberry juice,
a 50% decrease in the number of bacteria
and leukocytes was observed in the urine.
In addition, in the group of 72 people taking
cranberry, only 8 had to use an antibiotic
(10). This proves the clear ability of cranber-
ry juice to counter urinary tract infections.

Glycosaminoglycans (GAG) are part of
the mucin layer - the outermost layer of the
mucous membrane of the bladder. The main
biologically active GAGs are hyaluronic
acid, heparin sulphate, heparin, chondroi-
tin sulphate and pentosan sulphate. One
hypothesis claims that GAG deficiency re-
sults in exposure of the urinary tract and
contact with irritating urinary components,
leading to epithelial damage and leakage.
This causes the exposure and stimulation
of the C fibers responsible for the sensation
of pain, which results in the release of the
neurotransmitter — substance P, activation
and degranulation of mast cells and the
formation of an inflammatory reaction and
edema. This phenomenon, so-called neuro-
genic inflammation, may contribute to the
creation of a vicious circle of pain and disor-
ders in urination (6). In cases of interstitial
cystitis in humans and cats, the frequency
of urinary excretion of glycosaminoglycans
is reduced and the permeability of the blad-
der wall is increased (6, 12, 13). The most
popular, the cheapest one, adapted to the
administration per os, is glucosamine - a
precursor of glycosaminoglycans included
in the extracellular matrix in the mucosa of
the lower urinary tract. Its administration
reduces the permeability of the bladder wall
to bacteria and toxins. It stabilizes the blad-
der mucosa and also has analgesic and anti-
inflammatory effects (3, 13, 14).

The aim of the study was to determine
the effectiveness of supplements to diets
containing glycosaminoglycans and cran-
berry extract in the course of urinary tract
infection in dogs.

Material and methods

The UrinoVet Dog tablet from VetEx-
pert was used for the study, containing in its
composition a stabilized extract of American
cranberry, parsley extract and glucosamine.

The study involved 22 dogs of different
sex, age and race. The experiment was divid-
ed into two stages. In the first, urinary tract
infection was diagnosed on the basis of clin-
ical trials and additional tests. In the second
stage, the clinical efficacy of Urinovet Dog
in sick dogs was determined.

All animals presented symptoms from
the lower urinary pathways: pollakiuria,
urinary urgency, impaired urination, pain-
ful urination, vocalization while urinat-
ing, hematuria, periodic foul odor of urine,
urine leakage, periura (even to urinate at
home), urinary incontinence. Symptoms
showed varying severity depending on the
duration of the disease, age of the animal -
more pronounced in acute condition, milder
in older animals, exacerbated during recur-
rent disease (owners were often reconciled
with pollakiuria, periuria, droplet urination
and its foul odor in older animals, claiming
that age has its own rights, and attachment
to a dog is stronger than the inconvenience
of improper wetting).

The animals were divided into four groups
depending on their age and sex:
I - 5 young and middle-aged males
(age 2-6 years)
II - 5 young and middle-aged females
(age 2.5-7 years)
IIT - 8 old males (8-12 years)
IV - 4 old females (9-12 years).

Young and middle-aged animals (groups
I and II) were not castrated. In the third
group 4 males were castrated, in group IV
3 females were sterilized. All dogs were
subjected to clinical examination, blood
tests: both morphological and biochemical
(alanine aminotransferase, aspartate ami-
notransferase, alkaline phosphatase, urea,
creatinine, glucose), as well as general uri-
nalysis and urine sediment analysis. Ultra-
sound examination was also performed.

The following diagnoses were made based
on the results of the above tests:

Group I:
3 male dogs - acute cystitis (Ia)
2 male dogs - chronic, recurrent cystitis

(Ib)

Group II:
4 female dogs - acute cystitis (IIa)
1 female dog - chronic recurrent cystitis

(ITb)
Group III:
5 male dogs - chronic recurrent cystitis
(I1Ta)

2 male dogs - phosphor ammonium-
magnesium urolithiasis /
struvite urolithiasis (III b)

1 male dog - oxalic acidosis/ oxolithiasis
(111d)

Group IV:
3 female dogs - chronic cystitis (IVa)
1 female dog - phosphor ammonium
magnesium urolithiasis /
struvite urolithiasis (IVb).

UrinoVet Dog was the only preparation
given to sick animals without additional
treatment. It was used for 3 weeks in the
amount recommended by the manufactur-
er - 1 tablet / 5 kg of body weight for acute
cystitis and 1 tablet / 5 kg body weight for 6
weeks (42 days) for chronic cystitis and uro-
lithiasis. The preparation was mixed with
moist dog food or administered directly
to the mouth. All dogs participating in the
study were subjected to a weekly clinical
control. A full urinalysis with sediment was
also performed on day 1 of the study (before
administration), day 21 and day 42 of the
study, regardless of the time of preparation.
In the urinalysis, particular attention was
paid to the presence of protein, leukocytes
and bacteria. Urine for the test was taken
by the owners to a sterile container dur-
ing the micturition, from the central urine
stream. The interview with the owners of
animals was very important in assessing the
improvement of health. They were asked to
pay attention to the frequency of urination,
the amount of urine passed, the presence of
periuria and the smell of urine. The willing-
ness to take medicine by animals was also
important.

The scheme of the experiment is presented
in Table 1.

Test results

There was no fever in any of the patients.
Dogs with acute cystitis showed painful
bladder, involuntary urination while pal-
pating. In dogs with chronic cystitis, thick-
ening of the bladder wall was found during
palpation. The owners reported some drops
of urine at home, sometimes with a foul
odor.

UrinoVet Dog was very willingly accept-
ed by sick dogs. The owners did not report
any problems when it comes to direct intake
of the preparation (some dogs ate by hand)
as well as after mixing it with food. Accord-
ing to the owners, the most visible clinical
improvement was noted in 3 animals (1 Ia,
2 females ITa) with acute cystitis. Already
after one week, the frequency of soaking de-
creased (from 8-12 to 3-4 during the day).
The symptoms of urinary urgency and pain-
ful difficult urination (dysuria) disappeared.
In 3 animals (2 male dogs Ia, 1 female dog
ITa) with acute cystitis, the improvement
was not so pronounced - the frequency of
soaking (6-8 times / day) decreased, but
there was a slight periuria and dysuria. At
the owners' request, after 14 days of using
the preparation, an antibiotic (amoxicillin /
clavulanic acid) was additionally used. In 1
animal (1 female dog IIa) there was no im-
provement - pollakiuria, dysuria, stranguria
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Photo 1.
Author: Grazyna Wocial-Zietek

Table 1. Scheme of the experiment.
Number Time of -
. . L . Clinical test,
Group of Diagnosis administration . .
. urinalysis
animals (days)
a 3 acute cystitis 21
|
b | 2 chronic, recurrent cystitis 42
a 4 acute cystitis 21
1
b 1 chronic, recurrent cystitis 42
a 5 chronic, recurrent cystitis 42
' 2 dogs up to now
- 1st, 21st, 42th
1 Phosphate ammonium 42 d
b | 2 : ay
magnesium 2 dogs up to now
C 1 oxalate urolithiasis 42
42
a 3 chronic, recurrent cystitis 2 female dogs up
to now
1\
. I 42
b 1 struvite urolithiasis to the present

(painful urination) with vocalization at uri-
nation, urinary urgency were noted - after
one week antibiotics, anti-inflammatory
and diastolic drugs were given and UrinoVet
Dog was discontinued. In groups of animals
with chronic cystitis (Ib, IIb, IIIa, IVa), clin-
ical improvement consisted in a decrease in
the frequency of urinating (from 6-8 to 4-5
per day), resolution of periuria and droplet
urination, urine leakage at home.

A noticeable improvement occurred
in both male dogs from groups Ib, 2 male
dogs from group IIla and 2 female dogs
from group IVa. In the remaining animals
(3 male dogs IlTa, 1 female dog IIb, 1 female
dog IVa) there was no clinical improvement.
In dogs with struvite urolithiasis, treatment
by preparation with cranberry and glu-

cosamine was a complementary treatment
of urolith dissolution by a diet. In these
patients (2 male dogs IIIb, 1 female dog
IVD) a relief of urinary symptoms, e.g. no
urinary leakage and hematuria, was noted
after 3 weeks of supplementation with the
preparation. Taking into account that there
has been no improvement in a dog with ox-
olithiasis (ITIc) and inability to dissolve the
urolith, it was decided to undergo surgical
intervention and antibiotic therapy after the
procedure.

In the first, preliminary urinalysis (Ist
day), all dogs showed signs of inflammation
of the bladder. During the course of the ex-
periment, the urine test results changed de-
pending on the effects of treatment. These
results clearly correlated with clinical im-

provement or lack of it. The results of urine
tests before and during the experiment are
presented in tables II and III.

Due to promising clinical and urine re-
sults, some owners decided to extend the
administration of the product. It is current-
ly administered at a dose of 2.5 mg / kg b.w.
In patients with struvite urolithiasis there
was also clinical lack of symptoms of uri-
nary tract inflammation. In the urine test
a decrease in the number of leukocytes (8-
10 HPF), vesicular epithelia (1-5 HPF) and
red blood cells (8-10 HPF) was observed.
The number of phosphate crystals dropped
to approx. 10 HPF. The owners decided to
continue using the preparation until the
uroliths were completely dissolved.

Explanation

The product mixed with moist food or
delivered directly to the mouth was eagerly
consumed by animals. During the course
of the study, no side effects were observed.
The product slightly increased water uptake
by dogs, which gave a beneficial effect sup-
porting its action by increasing diuresis and
leaching of harmful substances from the
lower urinary tract.

In animals with acute cystitis, the prepa-
ration proved to be effective - a visible im-
provement in 3 animals was observed, which
is 42.8%. In 3 patients from this group, the
preparation was not so effective, there was
an incomplete clinical improvement - slight
periuria and dysuria persisted. Because after
14 days an antibiotic was given, it is difficult
to say whether these dogs were adminis-
tered according to the manufacturer's rec-
ommendation - after 21 days - there would
be a complete clinical improvement. In one
dog the preparation turned out to be inef-
fective after one week. Because administra-
tion of UrinoVet was discontinued, it is also
difficult to determine its potential effective-
ness after prolonged administration. In the
group of animals with chronic recurrent
cystitis, a marked improvement was noted
in 6 out of 11 dogs (54.5%). The measure of
improvement, according to the owners, was
a reduction in the frequency of urinating
and above all the disappearance of the foul
odor of urine. One of the positive effects of
taking cranberry extract is a significant re-
duction in urine pH, resulting in the disap-
pearance of unpleasant smell. This is, apart
from reducing the symptoms of urinary in-
continence, the main noticeable advantage
of using cranberry preparations in humans
(2, 11). This was confirmed by the urine test
on the 21st day of the application when the
urine pH decreased significantly.

Lowering urine pH is not the only feature
of cranberry extract effect. Habash etal. ina
special flow chamber investigated the ability
of adherence, i.e. adhesion of bacteria that
cause urinary tract infection to the surface
of silicone (the basic material of urinary
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catheters). In the urine samples obtained
after using the cranberry preparation, the
adhesion (to plastics) of Escherichia coli
and Enterococcus faecalis granules was de-
creased in comparison to the control urine
samples. It was considered that a cranberry
supplement taken as an additive to the diet
may limit the adhesion of some microor-
ganisms to the surface of the catheters (9).
According to the current state of knowl-
edge, urinary tract infections in humans are
caused in 85% of the cases by Escherichia
coli bacilli. As mentioned earlier, this per-
centage is 44% in dogs, so it is not a problem
to be disregarded in these animals as well.
Cranberry extract is nowadays a commonly
used preparation in human urology. In the
medical literature, one can also find scepti-
cal reports referring to the use of cranberry
extracts in urology. Attention is drawn to
the results of tests that deny the therapeutic
effect of cranberry, but its strongly support-
ive action in the treatment of urinary tract
diseases has not been questioned (10, 11).

Glycosaminoglycans have an important
role in protecting the surface of the blad-
der wall from the harmful effects of urinary
components. They prevent adhesion to epi-
thelial cells and infiltration of the bladder
wall by microcrystals, proteins, bacteria
and even cancer cells. They have antibacte-
rial and anticancer effects and prevent the
formation of uroliths. These properties are
due to the binding of water molecules on
their surface. It is this water layer that cre-
ates the environment separating cells from
hypertonic urine. This feature is the result
of the specific structure of these compounds
(14). Attention is drawn to the role of gly-
cosaminoglycans in the pathogenesis and
treatment of interstitial cystitis in humans
and the similarity of this disease to the idi-
opathic feline lower urinary tract disease
(FLUTD) (3, 8). The possible analgesic and
anti-inflammatory effect of glycosamino-
glycans in cats is pointed out. In the United
States, studies are ongoing to treat FLUTD
using GAG (4). Glycosamine is an amino
sugar that is part of proteoglycans, which
in turn builds cartilage tissue and gives it
hardness and elasticity. Orally adminis-
tered, glycosamine stimulates endogenous
synthesis of glycosaminoglycans and hyalu-
ronic acid. Hence, the main use of glycosa-
mine in the prevention and treatment of dis-
eases of the locomotor system in dogs. There
are no reports on their use in dog urology.

Positive results of the obtained studies
may indicate the beneficial role of both cran-
berry extract and glycosamine in the treat-
ment of diseases of the urinary tract in dogs.
The problem of recurrent bladder infections
or permanent, exacerbating subclinical cys-
titis affects many animals, especially older
ones. The lack of side effects of the prepa-
ration and the possibility of preventing the
recurrence of bladder inflammation/cystitis
may be an indication for the use of UrinoVet

Table 2. Urine test results in dogs with acute cystitis.
Parameter 1st day 21st day 42nd day
Sediment abundant abundant, cloud-shaped, .
: white very poor very poor
white
pH 7-9 5-6 5-6
Specific gravity 1035-1050 1030 1030
Protein 3g/l - -
White blood cells 20-50 HPF (per high 510 HPF 122 HPE
power field)
Fresh red blood cells 10-20 HPF (1 female dog 0-5 HPE 0-2 HPE
Ib hematuria)
Red blood cells leached numerous single -
Bacteria very few isolated single
Transitional epithelium 10-25 HPF 2-4 HPF 2-4 HPF
Crystals of ammonium ) ) )
magnesium phosphate

Table 3. Urine test results in dogs with chronic cystitis and struvite urolithiasis.
Parameter 1st day 21st day 42nd day
Sediment abundant abundant, co.mpacted, Quite poor, white | Quite poor, white

yellowish
pH 8-9,5 7-8 7-75
Specific gravity 1025-1040 1030 1035
Protein 3g/l 18/l 1 g/l
White blood cells 20-40 HPF 10-20 HPF 10-15 HPF
Fresh red blood cells 15-20 HPF 5-10 HPF 5-10 HPF
Red blood cells leached 20-40 HPF 10-15 HPF 10-15 HPF
Bacteria very numerous quite numerous numerous
Transitional epithelium 20-40 HPF 10-12 HPF 8-10 HPF
%;ae'zia‘;?gh”;ggih“a?e 15-20 HPF 10-15 HPF 5-10 HPF

Dog. In view of the increasing life expec-
tancy of dogs, the problem of urinary tract

7.
infections will increase, and preparations
with cranberry and glucosamine may be an g
alternative to antibiotics. '
The article has been published in Polish
published in "Magazyn Weterynaryjny"
vol. 19 No. 1592010 9.
http://www.magwet.pl
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The use of cranberry extract and glucosamine in the
treatment of lower urinary tract infections in small

animals.

PART Il. Urinary tract infections in cats

Renata Nieradka, DVM Department of Clinical Diagnostics, Faculty of Veterinary Medicine, University of Warmia and Mazury

in Olsztyn

Infection of the lower urinary tract in cats mostly concerns older animals. It is mainly caused
by E. coli and Staphylococcus spp. An alternative to commonly used antibiotics may be prepara-
tions containing cranberry extract with antimicrobial activity and glucosamine stabilizing the
bladder mucosa. The aim of the study was to evaluate the effectiveness of the above-men-
tioned ingredients in the treatment of lower urinary tract infections in older cats. The first part
of the article appeared in MW 8/2010.

An idiopathic feline lower urinary tract
disease (FLUTD), also referred to as uri-
nary syndrome, urological syndrome of
cats, interstitial cystitis, bladder hematuria
or idiopathic cystitis, is a disease that frus-
trates both the veterinarian and the owner.
It is often associated with severe pain of
the cat. The cause of this disorder has not
been found so far, hence the medical proce-
dure in the field of diagnostics is based on
the elimination of other disorders, and the
therapeutic procedure - on relieving symp-
toms and shortening the course of the dis-
ease. The term FLUTD (feline low urinary
tract disease) refers to all disorders of the
lower urinary tract including both urolithi-
asis and urinary tract infections, reflex dys-
synergy (a condition in which the bladder
emptying spasm is not accompanied by
simultaneous loosening of sphincter mus-
cles) and anatomical changes (congenital
malformations, tumors). Possible reasons
for this condition include infection. It is be-
lieved that bacterial infections are a small
percentage of lower urinary tract diseases
in cats. Depending on the study, this per-
centage ranges from 3% to 12-23% (6, 7). As
mentioned in part I, the main pathogens
colonizing the lower urinary tract are Es-
cherichia coli, isolated from 46% of cases of
urinary tract infections in cats and 44% in
dogs, and Staphylococcus spp. - 9% in cats
and 11.6% in dogs (5, 6, 7).

Damage to the glycosaminoglycan
(GAGQ) layer is the next considered cause of
FLUTD. The protective mechanism of gly-
cosaminoglycans on the bladder mucosa is
also presented in part I of the article. The
most well-known glycosaminoglycans are
hyaluronic acid, heparin sulphate, heparin,
chondroitin sulphate and pentosan sul-
phate. In cats, the use of intravesically ad-
ministered heparin was tested, but it is both
invasive and costly (14). Pentosan sulphate

(Cartprophen) available on the Polish mar-
ket is intended for injection. Glucosamine
- a precursor of glycosaminoglycans - ad-
ministered orally, reduces the permeability
of the bladder wall to bacteria and toxins. It
stabilizes the bladder mucosa and also has
analgesic and anti-inflammatory effects (3,
15, 17).

Some studies have suggested that lower
urinary tract disease may be associated
with disorders in the nervous system. EI-
evated catecholamine plasma level concen-
tration was observed in cats with FLUTD.
It is believed that their chronic high level
may reduce the sensitivity of alpha2-adr-
energic receptors, responsible for inhibit-
ing the release of catecholamines and the
transmission of painful stimuli to the brain
(5, 8, 16). Such receptors are also found in
the bladder and are involved in the regula-
tion of blood flow

FLUTD cats are usually 4-7 years old,
but there are younger and older individuals
which develop the disease. There is a lack
of breed predisposition, yet the risk of get-
ting sick is higher in castrated males and
smaller in sterilized females. The history is
dominated by information about abnormal
micturition occurring in about 94% of cats
(5, 6, 16). Periuria, hematuria, pollakiuria,
painful urination, vocalization while uri-
nating are the most common symptoms.
Cats may show a disorder for the first time
or the disease may have a chronic, recur-
rent course. In the absence of severe pain
and non-obstructive FLUTD, cats usually
maintain their appetite and thirst. During
the clinical trial they show normal activ-
ity, unless urethral obstruction occurred
- then they may show symptoms of post-
renal uremia (apathy, vomiting, lack of ap-
petite and thirst).

It is important to determine the size of

the bladder. At obstructive FLUTD, an en-
larged, tense urinary bladder is palpated,
the content of which cannot be squeezed
through the urethra (it should be cleared as
soon as possible). In cats with non-obstruc-
tive FLUTD, the urinary bladder is small,
even with gentle palpation, it can lead to
micturition due to severe irritation and in-
flammation of the bladder mucosa. Often,
there are no other changes in the clinical
trial. The diagnosis of lower urinary tract
disease in cats is not easy, because it basi-
cally involves the exclusion of other diseas-
es. The exclusion of urolithiasis or urinary
tract infections is done by X-ray, ultrasound
and urinalysis. Behavioral disorders, the
state of the genital system, injuries, coagu-
lation disorders, diabetes, hyperadrenal
cortex etc. can be determined by clinical
examination, blood tests or interview. Al-
though urinary tract infections in cats are
not a big problem, antibiotics are usually
given to patients. This is due to waiting for
the result of urine culture from the labora-
tory (usually a few days), the need of treat-
ment or resisting owners against additional
costs. Often this is another episode of the
disease or a patient with a blocked or par-
tially blocked urethra needs catheteriza-
tion, performed in an antibiotic cover.

One of the host defence mechanisms
against urinary tract infections is to ensure
adequate urine flow and frequent urination.
The more frequent excretion of urine does
not allow prolongation of the exposure time
of the urinary tract mucosa to irritating uri-
nary components and enables faster removal
of bacteria in the urine. The parsley extract
(Petroselinum sativum) has a diuretic effect
(increases the volume of urine excreted),
which allows to wash away microbes from
the urinary tract. Parsley is a natural diuret-
ic (blocks receptors for vasopressin and in-
hibits the absorption of water in further and
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collecting tubules) and induces increased
water diuresis. The mechanism of this ac-
tion is to reduce the activity of the sodium-
potassium pump (Na + / K + ATP) in the
kidney, which reduces both the reuptake of
sodium ions (Na +) and decrease the elimi-
nation of potassium ions (K +). This leads to
an osmotic influx of water into the lumen of
the kidney tubules, increased urine volume
and diuresis. Parsley contains essential oil
with apiol and myristicin, furanocumarin
(bergapten, isoimperatorin), tilts (in fresh
herb falkarinol), which in addition to diu-
retic function also relaxes the smooth mus-
cle of the urinary tract (12).

The aim of the study was to determine
the effectiveness of supplements to diets
containing glycosaminoglycans and cran-
berry extract in the treatment of urinary
tract infection in cats.

Material and methods

UrinoVet Cat from VetExpert was used
for the study, containing stabilized Ameri-
can cranberry extract, parsley extract and
glucosamine. The preparation for cats is
packaged in sachets. In its composition, it
additionally contains lemon balm extract
(Melissa officinalis), which soothes and
calms the cats with FLUTD, and first of all,
deals with idiopathic cystitis, which may
have a behavioral basis.

The study included 18 elderly cats (8 fe-
males and 10 males over 10 years of age) of
different breeds. The research was divided
into two stages. In the first stage, the dis-
ease was diagnosed in the examined ani-
mals based on clinical trials and additional
tests. In the second stage, the effectiveness
of UrinoVet Cat in the tested cats was de-
termined. All animals exhibited symptoms
from the lower urinary pathways - pollaki-
uria, urinary urgency, difficult and painful
urination, vocalization during urination,
hematuria, droplet urination, periuria, and
urinary incontinence. In some animals, the
foul odor of urine was noticeable. All ani-
mals were castrated. They were subjected to
clinical examination, blood tests: both mor-
phological and biochemical (alanine ami-
notransferase, aspartate aminotransferase,
alkaline phosphatase, urea, creatinine, glu-
cose), as well as general urinalysis and urine
sediment analysis. Ultrasound examination
was also performed.

Based on the results of the above tests were
found:
Gr. I- 8 cats (4 males + 4 females) - cys-
titiso
Gr. II - 8 cats (4 males + 4 females) -
non-obstructive FLUTD (without
clogging of the urethra, 3 cats - the
first incident, 5 cats - subsequent re-
lapses of the disease
Gr. III — 2 cats (2 males) — obstructive
FLUTD (first incident) (complete or
partial obstruction of the urethra).

UrinoVet Cat was the only preparation
given to sick animals. It was administered
for 3 weeks (21 days) in the amount recom-
mended by the manufacturer - 1 sachet per
day for cystitis (group I), 1 sachet per day
for 6 weeks (42 days) with non-obstructive
FLUTD (group II) and 2 sachets per day for
5 days in catheters subjected to catheteriza-
tion with obstructive FLUTD. One cat had
catheter left in for 5 days. The preparation
was mixed with moist food. Group I cats
were subjected to a weekly clinical check-
up. Group II cats were examined daily for
a week, then as the health improved - once
a week for 6 weeks, the cats from group
IIT were also subjected to daily clinical ex-
amination for 5 days of administration. A
complete urinalysis with sediment was also
performed on the Ist day of the study (be-
fore administration of the preparation), on
the 21st and 42nd day of the study, irrespec-
tive of the time of taking the preparation; in
cats from group III on day 5 of the prepara-
tion administration. Urine for the test was
taken by the owners to a sterile container,
usually from a cuvette or obtained during
the micturition during the clinical exami-
nation. In group III it was taken directly
from the catheter or by the owners. The in-
terview with the owners of animals was very
important in assessing the improvement of
health. They were asked to pay attention to
the frequency of urinating, the amount of
urine, periuria and hematuria. The willing-
ness to take medicine by animals was also
important.

The scheme of the experiment is present-
ed in Table 1.

Test results

There was no fever in any of the patients.
In cat groups Iand II, bladder pain was found
- in group I, the bladder was slightly filled
with urine, weakly painful, with thickened
walls, in group II a small reactive bladder -
the animals urinated with a stream or drops
during the examination. In 5 cats from this
group (4 males + 1 female) haematuria was
found. Both in cats from I and II groups, ap-
petite and thirst were preserved. Cats did
not show signs of mood worsening. In cats

from the III group there were clear symp-
toms of urethral obstruction - a full bladder
with painful walls, strong urinary urgency
combined with vocalization. In one cat, a
droplet "squeezing" of urine with blood was
found. According to the owners, the ani-
mals did not eat or drink. In the urine test
in cats from group I there were symptoms
of subacute cystitis - increase of pH, pres-
ence of protein, leukocytes, bacteria, tran-
sitional epithelia and mucus. In 3 cats from
group II in the urine, single leukocytes were
found, fresh and leached red blood cells and
vesicular epithelia. In 5 cats with vesicular
haematuria in the urine sediment a very
large number of fresh red blood cells (cov-
ered field of view) were found. In the urine
of cat III group acid urine pH, increase in
specific gravity, presence of protein in the
urine, fresh and leached red blood cells, mu-
cus and polygonal and oval epithelium were
found. The urine test results are presented
in Tables 2-4.

UrinoVet Cat was readily received by
sick cats. In cats from group III, the appetite
was restored after about 12 hours after the
urethra clearing. In group I, a clear clini-
cal improvement was noted after one week
in 3 cats (1 male + 2 females). Frequency of
urinating was limited, the animals did not
urinate, the owners did not notice polyu-
ria, the foul odor of the urine disappeared.
Appetite, thirst did not change, but the
animal's mood was better (merrier, more
willing to play, looking for a contact with
the owner). In a clinical study, the urinary
bladder was painless, with thickened walls.
This clinical condition persisted for 3 weeks
of administration and no relapse occurred.
In 4 cats from this group (2 males + 2 fe-
males) a slight improvement was found - a
slight decrease in the frequency of urinat-
ing, improvement in well-being, but still
periuria incidents and single episodes of
vocalization during micturition were ob-
served. Clinical improvement occurred in 2
cats (2 males) after 21 days of use - no uri-
nary urgency, return to normal urinary fre-
quency. In the remaining two females, no
further improvement occurred, despite the
42-day use of the preparation. In these cats

Table 1. Urinary tract infections in cats.
Number . . T.'”.‘e Of. Clinical test Urinalysis
Group | - nimals| Diagnosis administration ) (day)
(days) by y
" 1st, 7th, 14th,
1 4+4 cystitis st 1st, 21st.
non- 1st week - daily
1l 4+4 obstructive 7th, 14th, 21st, | 1st, 21st., 42nd.
FLUTD 28th, 35th, 42nd.
Obstructive .
1 2 FLUTD daily 1st, 5th.
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additional treatment with antibiotic was
introduced (clavulanic acid-amoxicillin),
as in 1 cat (male), who lacked any clinical
improvement after the first week the owner
asked for a change in treatment. The urine
test result in cats in this group correlated
with clinical improvement. Urine pH de-
creased, protein content decreased, there
was a decrease in the number of leukocytes,
epithelia and bacteria.

In group II, clinical improvement was
noted in 6 cats (3 males + 3 females). In
the clinical trial, frequency of urination,
urinary urgency and hematuria were re-
gressed. After one week, the symptoms dis-
appeared completely in 3 cats (2 males + 1
female), in the next 3 animals after approxi-
mately 2 weeks (14-17 days). These animals
took the preparation 42 days without re-
currence of the disease - in 2 of them the
owners decided to continue the preventive
procedure (1 / 2-1 sachet per day). In 2 cats
(1 male + 1 female) there was no clinical
improvement after the first week of treat-
ment - at the owner's request, it was decided
to change treatment. In cats with clinical
improvement, an improvement in the urine
test was also found - a radical reduction in
the number of red blood cells was observed
in patients with haematuria.

In group III, after catheterisation of the
urethra, there was a two-day episode of
pollakiuria and urinary urgency, without
vocalization and hematuria, with a pro-
gressive improvement in well-being. Strong
bladder tenderness persisted for 3 days dur-
ing palpation. The owners decided to con-
tinue the treatment with a dose of 1 sachet
per day; with good effects in the future, the
dose will eventually be reduced to 1/2 sa-
chets daily. In the urine test, no symptoms

of urinary tract infection were found after
5 days of preparation use. In the cat with
a catheter, pollakiuria persisted (partly due
to the presence of a catheter). Reduction
of hematuria, return of appetite and thirst
were noticed. The urinary bladder was
painless on the 5th day. In the urinalysis,
no symptoms of infection were found, few
rare red blood cells were present. The urine
test results are presented in Tables 2-4.

Discussion

The preparation mixed with moist food
was eagerly consumed by animals. Dur-
ing the course of the study, no side effects
were observed. The preparation slightly
increased the water intake of the cats,
which gave a beneficial effect supporting
its action by increasing diuresis and rins-
ing away toxic, harmful substances and
red blood cells from the lower urinary
tract. In animals with cystitis, the prepara-
tion proved to be effective - after the first
week there was a visible improvement in 3
animals, which is 37.5%. In 4 patients from
this group, the preparation was not so ef-
fective, there was an incomplete clinical
improvement - slight periuria and dysuria
persisted. A clear clinical improvement oc-
curred after 21 days of application, which
increases efficacy up to 62.5%. In 2 cats, the
preparation turned out to be ineffective af-
ter 6 weeks, and 1 week later the treatment
was changed. The measure of improvement
according to the owners was a reduction
in the frequency of soaking and the dis-
appearance of the foul odor of urine. One
of the positive effects of taking cranberry
extract is a significant reduction in urine
pH, resulting in the disappearance of un-
pleasant smell. This is, apart from reducing

the symptoms of urinary incontinence, the
main noticeable advantage of using cran-
berry preparations in humans (10, 11).

In the group of animals with non-ob-
structive disease of the lower urinary tract
a significant improvement was noted in 6
out of 8 cats (75%). The improvement took
place after different periods of application.
According to many authors, FLUTD is a
self-limiting disease - episodes can with-
draw spontaneously without any treatment
(4, 15, 16). Such a high percentage of the
effectiveness of the preparation may indi-
cate that irrespective of the treatment used,
the symptoms of the disease would disap-
pear. Perhaps the preparation shortened
the time of the disease and accelerated the
diminishing of symptoms. The absence of
side effects and the fact that the duration of
the incidents did not increase is in favor of
UrinoVet Cat.

In group III, the preparation with cran-
berry and glucosamine proved to be effec-
tive. Despite the introduction of the cath-
eter and the lack of antibiotic therapy, no
symptoms of urinary tract infections were
observed. Urinary tract infections in hu-
mans are in approximately 85% caused by
Escherichia coli. The bacteria ascending
through the urethra, colonizes the urinary
bladder, where it attaches itself to the mu-
cosa cells and propagates, causing infection
of the bladder. In untreated states, E. coli
bacteria can enter the kidneys and cause
pyelonephritis (1, 2). As mentioned earlier,
the percentage of E. coli infections in cats is
46%, so this is not a small problem.

The surface of the transitional cell epi-
thelium is covered with a thin layer of spe-
cific organic compounds called glycosa-
minoglycans. They owe their properties
to the binding of water molecules on their
surface. They probably protect the surface
of the bladder wall from the harmful ef-
fects of urinary components, preventing
adherence to epithelial cells and infiltra-
tion of the wall by microcrystals, proteins,
bacteria and even cancer cells. This water
film creates an environment that separates
cells from hypertonic urine. This feature is
the result of the specific structure of these
compounds. They are part of the cell mem-
brane, they perform, among others, signal-
ing role, they are also part of the extracel-
lular matrix (17). Attention is drawn to the
role of glycosaminoglycans in the patho-
genesis and treatment of interstitial cys-
titis in humans and the similarity of this
disease to FLUTD (3). A possible analgesic
and anti-inflammatory effect of gycosami-
noglycans in cats was demonstrated. How-
ever, in the case of cats, both the positive
effect on the stabilization of the bladder
mucosa and the lack of benefits over the
efficacy of the placebo used are mentioned
(8,9, 13).

Summing up the results of the obtained
studies, it can be assumed that both cran-
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Table 2. Urine test results in cats with cystitis
Parametr 1. dzien 21. dzien
pH 8-9,5 6-7,5
Specific gravity 1050-1070 1040
Protein 3g/l 1g/l
White blood cells 20-30 HPF 5-10 HPF
Fresh red blood cells 10-20 HPF 5-10 HPF
Red blood cells leached 10-20 HPF 5-15 HPF
Bacteria numerous few
Transitional epithelium 10-15 HPF 5-8 HPF

Table 3. Urine test results in cats with non-obstructive FLUTD (group )
Parametr 1. dzien 21. dzien 42. dzien
pH 6-7 5-6,5 6
Specific gravity 1040-1060 1045 1050
Protein 1g/l - -
White blood cells 2-10 HPF 5-10 HPF 5-10 HPF
Fresh red blood cells 10-15 HPF

multiple erythrocytes in 10-20 wpw 5-10 HPF
the field of vision
Red blood cells leached 10-20 HPF 5-15 HPF HPF 5-10 HPF
Bacteria single - -
Transitional epithelium 2-10 HPF 5-8 HPF 2-5 HPF

Table 4. Urine test results in cats with obstructive FLUTD (group Il1).
Parametr 1. dzien 21. dzien
pH 6 6
Specific gravity 1080 1055
Protein 1g/l -
White blood cells 10-20 HPF 5-10 HPF
Fresh red blood cells 10-20 HPF 5-10 HPF
Red blood cells leached 10-20 HPF 5-15 HPF
Bacteria numerous single
Transitional epithelium 10-15 HPF 5-8 HPF

berry extract and glucosamine have a ben-
eficial effect in the treatment of urinary
tract diseases in cats. The increase in the
number of episodes and recurrences of
lower catheter disease and the lack of spe-
cific guidelines for the treatment of these
conditions, as well as the increased possi-
bility of urinary tract infection in old age
support the need to keep searching for al-
terative treatment methods that are accept-
able to both cats and their owners.

The lack of side effects of the preparation
and the willing acceptance of it by difficult
patients, such as cats, may be a recommen-

dation for the use of UrinoVet Cat contain-

ing cranberry extract and glucosamine.

The article has been published in Polish
in "Magazyn Weterynaryjny" vol. 19 No.
160'2010

http://www.magwet.pl
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UrinoVet Cat

Contents: 13.6.2 glycerol monostearate, 13.1.6 dried
cranberry fruit, 2.20.1 soybean oil, 13.2.8 glucosa-
mine, 2.21.1 soy lecithin.

Additives (g/kg): Extract of parsley (Petroselinum
sativum) 52,6 g, 2b Extract of valerian (Valeriana Of-
ficinalis) 42,1 g.

Indications: UrinoVet®Cat is used in cats to support
the normal functions of the urinary system. Recom-
mended: for patients suffering from or susceptible
to feline lower urinary tract diseases including idi-
opathic cystiti and urolithiasis.

UrinoVet Cat Dilution

Contents: 2.20.1 soybean oil, 2.21.1 soy lecithin,
13.2.8 glucosamine, 13.1.6 dried cranberry fruit.

Additives (g/kg): 3c301 DL-methionine 247.52 g,
3a300 L-ascorbic acid 74.26 g, 2b extract of parsley
(Petroselinum sativum) 12.38 g, 2b extract of valerian
(Valeriana officinalis) 9.90 g, 2b nettle leaf extract
(Urtica dioica) 9.90 g, 3a831 vitamin B6 3.61 g.

Indications: UrinoVet®Cat Dilution is recommended
to support the urinary tract of cats. Contains urine
acidifying substances.

Dosage: 2 capsules daily (i.e. one in the morning and
second in the afternoon). The Twist Off capsule could
be cut and mixed with food or administered directly

UrinoVet Dog

Ingredients: 13.2.8 glucosamine, 11.2.10 magnesium
stearate, 11.2.1 magnesium oxide, 13.1.6 dried cran-
berry fruit.

Additives (g/kg): 2b parsley extract (Petroselinum
sativum) 90,60 g.

Technological additives: 1E460 microcrystalline
cellulose 239 g.

Indications: used in dogs to support normal func-
tions of the urinary system. Recommended: for pa-
tients su ering from acute and recurring urinary tract
infections (UTI), for all patients undergoing treat-

KalmVet

Components: 2.20.1 soybean oil, 13.6.2 glycerol
monostearate, 2.21.1 soy lecithin.

Additives (g/kg): 2b Camomile (Chamomilla recu-
tita) 186 g, 2b Valerian (Valeriana officinalis) 116,3 g,
3c 3.4.1 Tryptophan 46,5 g.

Indications: The product is recommended for allevi-
ating the symptoms of stress and anxiety in animals.

RenalVet

Contents: 2.20.1 soybean oil, 11.1.1 calcium carbon-
ate, 13.2.8 chitosan, 9.3.1 beeswax, 2.21.1 soy leci-
thin.

Additives (g/kg): vitamin D3 - 0,002 g.

Indications: A supportive product for dogs and cats
with the symptoms of chronic renal failure.

Dosage: Cats and dogs of up to 10kg of body weight
-1 capsule. Dogs of more than 10 kg of body weight

- one capsule for every 10 kg of body weight. The
tip of the Twist Off capsule should be cut or twisted

Dosage: Tcapsule per day. The capsule twist off or
cut and mixed with food or administered directly into
the animal’s mouth.

Storage conditions: Store in a dry place at room
temperature. Protect from direct sunlight. Store in a
place out of the reach and sight of children and ani-
mals.

Analytical constituents: General protein — 6,24%,
crude fat - 31,81%, crude fiber - 4,30%, crude ash
(including minerals) — 10,02%, moisture = 2,04%.

into the animal's mouth. Cat should have constant
access to fresh water.

Storage conditions: store in a dry place at room
temperature. Protect from direct sunlight. Store in a
place out of the reach and sight of children and ani-
mals.

Analytical constituents: crude protein — 17.5%,
crude fat - 54.2%, crude fiber - 0.6%, crude ash (in-
cluding minerals) - 3.93%, moisture = 1.2%, starch
- 59%, potassium - 398 mg/100 g, sodium — 0.65
g/100g.

ment for urolithiasis, irrespective the type of calculus
(urates, struvites, oxalate) and surgery to remove the
urinary calculi, protectively in patients after the pro-
cedure of catheterization.

Dosage: 1 tablet for every 10 kg of body weight.

Storage conditions: Store in a dry place at room
temperature of up to 25 degrees Celsius. Protect
from humidity.

Analytical constituents: General protein — 5,58%,
crude fat - 2,32%, crude fiber — 23,79%, crude ash
(including minerals) - 6,86%, moisture — 5,38%.

Dosage: Cats and dogs of up to 10 kg of body weight
-1 capsule a day. From 10 to 25 kg of body weight —
2 capsules a day. More than 25 kg of body weight - 3
capsules a day.

Storage conditions: Store in a dry place at room
temperature.

Analytical components: Crude protein 13,55%,
crude ash 8,99%, crude fat 23,56%, moisture 2,58%.

off and the contents should be mixed with food. The
animal should be provided with access to fresh water
at all times.

Analytical contents: Crude protein - 6,65%, crude
fat - 57,95%, crude fibre = 0,63%, sodium - 10,70 g/
kg, potassium - 1,25 g/kg, calcium - 94,9 g/kg, mois-
ture - 0,85%.

Storage conditions: Store in a dry place in a tem-
perature of no more than 20°C. Protect from sunlight
and humidity. Store in a place out of the reach and
sight of children and animals.
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VetExpert Urinary Cat

Complete food for cats. Dissolution and reduction of
struvite stone recurrence.

Composition: Dehydrated poultry protein. Rice. Poul-
try fat. Apple pulp. Fish oil. Corn starch. Hydrolyzed
chicken liver. Yeast. Dried whole eggs. Minerals.
Cranberries. Inulin (FOS). Mannano-oligo saccha-
rides (MOS). Marigold (lutein source). Methyl sulfonyl
methano. Glucosamine. Chondroitin sulphate.

Nutritional additives: Vitamin A 20,000 IU/kg. Vita-
min D3 1,750 1U/kg. Vitamin E 700 mg/kg. Vitamin C
400 mg/kg. Iron (Iron (Il) sulphate monohydrate) 75
mg/kg. lodine (Potassium iodide) 3.50 mg/kg. Cop-
per (Copper (Il) sulphate pentahydrate) 10 mg/kg.
Manganese (Manganous sulphate, monohydrate)

VetExpert Renal Cat

Complete food for adult cats. Support of renal func-
tion in the case of Chronic renal insufficiency or tem-
porary renal insufficiency.

Composition: Dehydrated poultry protein. Corn.
Poultry oil. Corn gluten meal. Rice. Corn starch.
Yeasts. Fish oil. Potato protein. Rice protein. Beet
pulp. Poultry liver hydrolyzate. Cellulose. Minerals.
Marigold (lutein source). Inulin (FOS). MOS.

Nutritional additives: Vitamin A 20,000 IU/kg. Vita-
min D3 1,750 1U/kg. Vitamin E 700 mg/kg. Vitamin C
300 mg/kg. Iron (Iron (1) sulphate monohydrate) 75
mg/kg. lodine (Potassium iodide) 3.50 mg/kg. Cop-

VetExpert Renal Dog

Complete food for adult dogs for the support of renal
function in the case of chronic renal insufficiency.

Composition: Rice. Corn. Dehydrated poultry pro-
tein. Fresh chicken. Poultry oil. Beet pulp. Corn gluten
meal. Yeast. Poultry liver hydrolyzate. Linseed. Cel-
lulose. Fish oail. Inulin (FOS) 7,500 mg/kg. Minerals,
Citrus extracts.

Nutritional additives: Vitamin A 18,000 IU/kg. Vita-
min D3 1,750 IU/kg. Vitamin E 1,300 mg/kg. Iron (Iron
(I1) sulphate monohydrate) 60 mg/kg. lodine (Potas-
siumiodide) 2.80 mg/kg. Copper (Copper (II) sulphate
pentahydrate) 8 mg/kg. Manganese (Manganous

7.50 mg/kg. Zinc (Zinc oxide) 120 mg/kg. Selenium
(Sodium selenite) 0.12 mg/kg. L-taurine 2400 mg/kg.
DLmethionine (urine acidifier) 2,500 mg/kg.

Technological additives:
Antioxidants: Tocopherol extracts of vegetable oils
100 mg/kg.

Acidity regulators: Sodium bisulphate 7,500 mg/kg.
Crude protein 33.0 %, Crude fat 23.0 %, Crude fibres
3.3 %, Crude ash 7.5 %, Calcium 0.90 %, Phosphorus
0.55 %, Sodium 0.60 %, Magnesium 0.09 %, Potas-
sium 0.62 %, Chlorides 0.70 %, Sulphur 00.40 %.

per (Copper (Il) sulphate pentahydrate) 10 mg/kg.
Manganese (Manganous sulphate, monohydrate)
7.50 mg/kg. Zinc (zinc oxide) 120 mg/kg. Selenium
(Sodium selenite) 0.12 mg/kg. Taurine 2,400 mg/kg.

Technological additives:
Antioxidants: Tocopherol extracts of vegetable oils.

Acidity regulators: Sodium bisulphate 5,000 mg/kg.

Analytical constituents: Crude Protein 26 %, Crude
fat 17 %, Potassium 0.65 %, Sodium 0.40 %, Crude
fibres 4 %, Crude ash 5.75 %, Calcium 0.60 %, Phos-
phorus 0.45 %.

sulphate, monohydrate) 6 mg/kg. Zinc (zinc oxide)
96 mg/kg. Selenium (Sodium selenite) 0.10 mg/kg.
L-carnitine 2,500 mg/kg. Alfa lipoic acid 100 mg/kg.

Technological additives:
Antioxidants: Tocopherol extracts of vegetable oils.

Analytical constituents: Crude Protein 18 %, Crude
fat 20 %, Omega-3 fatty acids 1.25 %, Omega-6 fatty
acids 3.75 %, Crude fibres 4.5 %, Crude ash 5.5 %,
Calcium 0.8 %, Phosphorus 0.5 %, Sodium 0.18 %,
EPA+DHA 2,750 mg/kg, Potassium 0.44 %.
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Algorithm for the management of suspected
feline lower urinary tract disease (FLUTD)

I diagnostic
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