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Abstract

A cat was referred to clinics with a history of loss of appetite, deterioration in general condition, weight loss, vomiting, and mass-like swelling
in the abdomen at the level of the vertebrae. On physical examination, the cat had a swelling in the abdomen palpated in the localization of the
kidney. Multiple cysts in both kidneys were determined with abdominal ultrasonography. The treatment was initiated with iodine drop, broccoli
powder, EPA/DHA, vitamin D3 and K2 and Chlorella capsule for 5 weeks along with pre- and probiotic supplementation, low glycemic index
cat food. Following natural and nutraceutical intervention renal cysts and abdominal swelling were disappeared. This report suggests that
multiple renal cysts may be successfully managed with oral iodine as one of the therapeutical odds along with supportive nutraceuticals.

Keywords: Cat, renal cyst, iodine.

INTRODUCTION

The polycystic kidney disease (PKD) as most common in
domestic cats especially Persian/Persian related breeds is
typical by cysts formation in the renal parenchyma (Sato
et al., 2019; Bilgen et al., 2020; Guerra et al., 2020).
Although it is generally hereditary autosomal disease and
caused by mutation of polycystin 1 genes (Sato et al.,
2019; Bilgen et al., 2020; Guerra et al., 2020), in a study
performed in purebred Maine Coon cats reported that cats
with renal cysts were negative for genetic mutation
(Gendron et al., 2013).

Clinical signs are mostly variable and may occur in
middle or older age (Barrs et al., 2001) related to renal
failure and due to the disease is usually subclinical (Barrs
et al., 2001). The main signs are compatible with chronic
kidney failure including lethargy, anorexia, loss in weight,
vomiting, polyuria, polydipsia (Domanjko-Petri¢ et al.,
2008).

Recognized of disease is primarily based on renal
ultrasonography (Wills et al., 2009; Vucicevi¢ et al., 2016;
Guerra et al., 2019), genetic testing revealed of polycystin
1 variation (Vuéicevic et al., 2016; Sato et al., 2019; Bilgen
et al., 2020; Guerra et al., 2020) or post-mortem
examination (Benetido et al., 2020).

The classically accepted medical theory is that there is
no known treatment of the PKD. Only control of the
clinical findings and outcome of chronic kidney disease
are performed (Polzin, 2013). As like veterinary science,
in human medicine, there are no effective treatment and
generally it includes increased water conception, excessive
water intake, restricted sodium and protein intake, and
there are several drug trials (Tesar et al., 2017; Torres et
al., 2018; Zhao et al., 2019).

The aim of this case report was to be sharing of the
possible treatment trial with iodine of one cat with
unilateral renal cysts diagnosed by abdominal
ultrasonography attendant with the clinical and laboratory
findings. In this way, we aimed to help to the veterinarians
referencing cases with similar findings, and to clarify the
research to be performed for the use of iodine as the
headliner with supportive nutraceuticals including
pre/probiotic supplementation, low glycemic index cat
food and broccoli powder in the treatment of PDK.

CASE HISTORY

A 4-year-old, female, Sarman cat named Mia was referred
to veterinary clinic with a history of loss of appetite,
deterioration in general condition, weight loss, vomiting,
and mass-like swelling in the abdomen at the level of the
vertebrae. According to physical examination of Mia,
swelling was palpated in the area where the kidney was
located in the right upper abdomen, fossa paralumbal
region (Figure 1a).

At presentation to the clinic, routine complete blood
count (CBC) and biochemical profile were analyzed with
abdominal radiography (Figure 2) and ultrasonography
(Figure 3).

The cat was monitorized by weekly for first month
after the treatment and then controls were performed
monthly to be twice. Abdominal ultrasonography at third
week and biochemical analysis at first week and 2
months of the treatment were repeated. Post-treatment
CBC could not be performed at time of writing the
manuscript.

Following tentative diagnosis, the treatment was
initiated with iodine drop (Venatura lyot, VEFA
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pharmaceuticals, Turkey) adminestered orally after
dilution of 1 drop iodine in 10 drops of clean water and 1/3
of prepared solution was given once a day for first 10 days
and then iodine solution was to be continued every other
day for 2 months. At the same time, probiotic drop
(Lactocol liquid probiotic supplementation, Orthogen,
Turkey) with 9 drop/cat once a day and probiotic/prebiotic
combination (Gutfeel powder, ASSOS pharmaceuticals,
Turkey) given twice a day mixed with liquid (water) were
administered for three weeks. For ceasing of the
carbohydrate-containing  diet completely, it was
recommended to prescribe low glycemic index cat food
added three grams of broccoli powder (Proteinocean
Broccoli Powder, Proteinocean Pharmaceuticals, Turkey)
twice a day.

Figure 1. Swelling on the abdomen before treatment (a).
Abdominal appearance on 3th week (b) and 2nd month (c, d) of
treatment.

After the 3rd week, the treatment was continued as
with iodine drop, nutraceutical for kidney function
(Nefropiu pasta, Aurora Licensing, Italy), vitamin D3 and
K2 (Venatura Vitamin D3 K2 oral drop, VEFA
pharmaceuticals, Turkey), Chlorella capsule with once a
day (Solgar chlorella dietary supplement, Turkey) for 5
weeks and also fluid therapy icluded Mannitol and
Voluven intravenously at a dose of 15 mil/kg over 15 to 20
minutes for 4 days and Dipeptiven® (Fresenius Kabi,
Turkey) rectally at a dose of 2 ml/kg for 4 days.

Figure 2. Abdominal radiography of the cat when presence to
clinic.

RESULTS

Increased kidney size covering hypogastric and
mesogastric area removing colon to more medial and
ventral towards than normal location was observed in the
abdominal radiography (Figure 2).

Abdominal ultrasonography  demonstrated that
multiple renal cysts with anechoic, round and distinct
border structures were observed in both kidneys (Figure
3a, b). Ultrasonographic findings of kidney dimensions
were observed as follows: right renal height was 52.4 mm,
left renal height 63.1 mm, right renal width 35,3 mm, and
left renal width 39.3 mm (Figure 4a, b).

Figure 3. Images of abdominal ultrasonography; multiple renal
cyst in both kidney (a, b) and disappearance of cysts on the 3th
week of treatment (c, d).

Figure 4. Ultrasonography findings of kidney dimensions of both
kidney before treatment.

Two weeks after the treatment, it was observed that the
swelling in the right side of abdomen decreased
morphologically. The case presented better general
condition with a slight increase in appetite.

At the control examination performed in the third
week after the treatment, ultrasonography was repeated
where right renal height was 24.7 cm, left renal height 22.2
cm, right renal width 42.2 cm, and left renal width 29.4 cm
and also the cysts in the kidneys disappeared (Figure 3c,
d). Appetite of the cat, Mia, increased, vomiting ceased,
and had clinically healthy appearance and the swelling in
the right side of abdomen disappeared (Figure 1b-d).
Furthermore, the treatment of the patient was continued.

The results of the CBC and biochemical analysis were
presented in Table 1. According to blood analysis
leukocytosis, mildly increased globulinemia and
creatinine level (1.8 mg/dL) were initially recorded. After
treatment it was found that only BUN value increased to
54 U/L and there was any increase of biochemical
parameters. Furtherly, creatinine levels decreased from 1.8
mg/dl to 1.52 mg/dl 7th day and 2nd month of the
treatment.
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Table 1 The results of the CBC and biochemical analysis related to treatment

Before treatment After treatment
CBC Biochemical analysis Biochemical analysis
7™ day of |
Results Mange | Resus | FETERES | Resuts | the the et | range.
9 g treatment 9
(\1%98/('-:) 1417 o n%/m 146 74 - 159 TP gldL 8.4 74 57-78
LYM 02-10 | CREA ALB
(10°9L) 1.0 mgd | 18 08-24 gfdL 32 2.9 23-35
?Aloog',\'f)) 0.9 28-130 nﬁ;’/m 34 16 - 36 ALP U/L 19 - 9-35
NEU BUN/ GLU
1’ | 120 312 crea | P° - mg/dl 123 - 71-148
EOS PHOS TBIL
L) | 02 0.1-1 mgal | % | 31-75 mg/dl 02 - 0.1-04
Lymos | 734 12.30 ng7&| 93 | 78-113 | IPmg/d 5.1 5.2 2.6-6.0
TCHO
MON% 6.2 2.4 TP g/dl 8,8 5.7-89 mg/dl 126 - 89-176
ALB
NEU% | 850 62-87 gl | %% | 22-40 | GCGTUL 10 - 1-10
i 15 | 5.00-11.00 Gglg_/fj)IB 597 | 28-51 | ALTUL 39 - 2284
(1%?2,0,_) 7314 8.0-15.0 All_‘oBéG 0,5 - Ca mg/dI 16.0T 12.01 8.8-11.9
HGB ALT CRE
(@dy) | 1150 | 250-450 | up | MV | 12-130 mg/dl 152 105 0.80 - 1.80
ALKP BUN
He | 334 | 320-00 | up | <OV 14-11 ma/dl 54.17 32 17.6-328
GGT GLOB
Mcv | 4571 | 125-175 | UL 0 0-4 g/dl 522 45 28-51
TBIL ALB/GL
McCH | 1580 | 280-450 | mgal | %° 00-0.9 OB 0.6 0.6 -
CHOL BUN/CR
MCHC | 346 | 20.0-430 | mgaL | 128 | 85-25 | g 356 305 -
AMYL
RDWa | 2051 | 140-185 | uL | ‘275 | 500-1500
LIPA
ROW% | 345 | 200-500 | ur | °7® | 100-1400
PLT 17.07 8.0-12.0
MPV 6.4 1.0-7.0

CBC: complete blood count, WBC: white blood cell, LYM: lymphocyte, MONO: monocyte, NEUT: neutrophils, EOS: eosinophil, GLU:
glucose, CREA: creatinine, BUN:blood urea nitrogen, PHOS: phosphor, CA: calcium, TP: total protein, ALB: albumin, ALP: alkaline
phosphatase, TBIL: total bilirubin, IP: inorganic phosphor, TCHO: total cholesterol, GGT: Gamma-glutamyl transferase, ALT: alanine
aminotransferase, RBC: red blood cell, HGB: hemoglobin, HCT: hematocrit, MCV: mean corpuscular volume, MCH: mean corpuscular
hemoglobin, MCHC: mean corpuscular hemoglobin concentration, RDW: red cell distribution width, PLT: platelet, MPV: mean platelet
volume, AMYL: amylase, LIPA: lipase, GLOB: globulin

DISCUSSION AND CONCLUSION

This is the first study investigating the effects of iodine
attended with nutraceuticals including supportive
treatment with pre/probiotic  supplementation, low
glycemic index cat food and broccoli powder in a cat with
PKD. The study researched the therapeutic efficacy of oral
iodine reducing cyst progression in a cat with PKD
diagnosed by ultrasonography. This study proved that oral
iodine as the headliner attended with nutraceuticals
significantly  regulated renal cyst  progression
ultrasonographically revealed after the treatment.
Polycystic kidney disease is characterized with
multiple cysts formation that differentiated renal
parenchyma and it may be occurred unilaterally due to
hereditary nature (Domanjko-Petri¢ et al., 2008). Although
genetically Persian and related cats are predispose to the
disease due to PKD1 gene mutation (Cannon et al., 2001;
Bonazzi et al., 2009) in which it has also been reported in
different breeds (Kappe et al., 2005; Helps et al., 2007).
Renal cysts mostly are not detected until they have cause
clinical findings related to renal failure or abdominal
enlargement as size and number of cysts develop with age

(Guerra et al., 2019). For these reasons, especially in
young cats, genetic analysis based to detection of PDK1
mutation are recommended (Bonazzi et al., 2009). In a
different study, it has been reported that a certain number
of cysts should be seen in certain age ranges for diagnosis,
and it is sufficient to be imaged at least one renal cyst till
fifteen-month age (Guerra et al., 2019). Considering to
studies stated that it is sufficient to reveal the presence of
at least one cyst in at least one kidney for the diagnosis of
PKD (Beck et al., 2000; Guerra et al., 2019). The genetic
analysis was not performed in our study due to age of cats
and imaged multiple renal cysts with ultrasonography was
found sufficient for diagnosis. On the other hand, absence
of the genetic analysis does not reduce the prominence of
this report due to the focus of the study is the
disappearance of the cysts with the treatment attempt.
Treatment of PDK is limited with control of clinical
findings, outcome of chronic kidney disease and reducing
growth of cysts due that it is believe to renal cysts are not
eliminated in both medicine (Polzin, 2013). Even so, there
are some treatment trials including novel drugs in human
medicine (Tesar et al., 2017; Torres et al., 2018; Zhao et
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al., 2019) or invasive intervention in veterinary science
(Gonzalez et al., 2009). At this point, the striking part of
our study is the disappearance of the cysts and the recovery
of the cat with the use of iodine for PKD treatment.

Povidone iodine solution is reported as a safe
sclerotherapy agent, especially used in the treatment of
cystic structures covered with fluid and surrounded by
epithelium, therefore it is used in the treatment of
lymphocele, pleural effusion, empyema, pericardial
effusion, thyroid cysts, hydrocele, echinococcosis and
ovarian cysts (Polat et al., 2009; Cheng et al., 2012; Alago
et al., 2013; Atilgan et al., 2019). Similarly, in a study
conducted on dogs with idiopathic renal hematuria, it was
reported that povidone can be used to provide renal
protection in sclerotherapy with iodine (Adelman et al.,
2017). In addition to these, in a similar study conducted on
renal cysts, while in one stated that povidone iodine was
effective (Phelan et al., 1999), the more recent study
indicated that relapses were observed, and it was not
effective in sclerotherapy (Madeb et al., 2006). It was
reported that povidone iodine applied into the cyst as a
sclerotherapeutic agent is effective by causing damage to
the cyst wall and surrounding tissues indicated by
histopathology (Atilgan et al., 2019).

The evidence shows us that iodine has an antioxidant,
antiproliferative effect and it helps to maintaining integrity
of organs by taking iodine besides thyroid function
(Aceves et al., 2013). It inhibits to progression of both
benign and malign neoplasia by several mechanism. So,
antiproliferative effect of iodine on neoplasia occurs by
two different pathway directly and indirectly in which first
one, oxidized form of iodine has triggered apoptosis with
breaking the mitochondrial membrane potential by
antioxidant activity to be caused depletion of total cellular
thiol content (Shrivastava et al., 2006) or to be removing
free oxygen radicals (Smyth, 2003) and latter, its
coadjuvant  formation  activates to  peroxisome
proliferator—activated receptors that indirectly trigger
apoptosis and causes cell death as like to direct effect
(Nava-Villalba and Aceves, 2014). Although genetic
effect is known about the pathophysiology of PKD (Sato
et al., 2019), there is no study about cellular/intracellular
mechanisms triggering progressive enlargement of cyst
formation unlike human medicine (Riwanto et al., 2016;
Chumley et al., 2019). Furthermore, it is known that the
resulting genetic mutation in PKD also impairs
mitochondrial and energy metabolism (Chumley et al.,
2019) and it has been observed that cyst growth decreases
with the inhibition of glycolysis (Riwanto et al., 2016). In
a recent study performed in rats, ketogenic diet (time-
restricted feeding/intermittent fasting) lead to amelioration
of renal cyst growth as regulation metabolic changing with
intermittently decreased blood glucose levels and
increased ketogenesis (Torres et al., 2019). The low
glycemic index diet on energy metabolism are considered
as secondary mechanisms in the elimination of the cysts in
this study. Therefore, in the light of all the mentioned
mechanisms of iodine, it may be shaped by the loss of the
renal cysts as a result of iodine treatment with the
development of the cyst wall damage, and the loss of
cellular energy. Interestingly a low glycemic diet was
prescribed to the present case, in which should have
ameloriated possible low grade systemic inflammation
background.

Apart from aforementioned and discussed data,
mandatory but not brief explanation is necessary. Given
the bioactive lipids participate in systematic homeostasis,

atherosclerosis, and renal-vascular alterations (Dailey and
Imming, 1999; Zhao and Funk, 2004), autosomal
dominant polycystic kidney disease has been associated
with dysregulated metabolism of bioactive lipids
(Klawitter et al., 2014). Related data in mice with PKD
claimed that inflammatoric and secretoric lipids both were
overrepresented. A lipid detected within the cyst fluid in
DBA/2FG pcy-pcy mice caused fluid secretion and
proliferation by MDCK cells (Yamaguchi et al., 1995). It
was previously described that human cyst fluids retain
chemotactic and secretagogue lipids significantly
participating within the autosomal dominant PKD. Given
those lipids could present unique structure, might be
existed by renal epithelial cells (Grantham et al., 1997),
their presence in cyst fluid accompany cell proliferation,
fluid secretion and chemotaxis, as cyst activating factor
(Sullivan et al., 1998). Aforementioned lipids present pro-
inflammatoric  characterization enrolled in  cell
proliferation pathways (Klawitter et al., 2014)

Regarding the process of organ formation for iodine,
secondary pathway comprised iodine incorporation into
lipid molecules. The latter iodolipids were secluded to
those of thyroidal tissue, in which denoted as clue
governor of thyroid cell metabolism and proliferation
(Dugrillon, 1996). The iodination of lipids has been related
to iodide peroxidases catalyzation (Boeynaems et al.,
1981). A composite derived from arachidonic acid, namely
d-iodolactone, detected to inhibit human thyroid follicular
cell proliferation (Dugrillon et al., 1994) and to cause
goiter regression in rats (Pisarev et al., 1984), both in vivo.
Therefore, in addition to its embodiment into thyroid
hormones, it is corporated into anti-proliferative iodolipids
within the thyroidal tissue; briefly addicted to its probable
participation for anti- proliferative efficacy of
extrathyroidal tissues (Cann et al., 2000). Given lipid
existence in cyst fluid as aforementioned above, iodination
of lipids along with anti-proliferative efficacy might cause
cyst regression in the present case.

In this case report, it was proved to be sharing of the
possible treatment trial for the cyst regression with iodine
of one cat with unilateral renal cysts diagnosed by
abdominal ultrasonography. In this way, we aimed to help
to the veterinarians referencing cases with similar findings,
and to clarify the research to be performed for the use of
iodine as the headliner with nutraceuticals including
pre/probiotic supplementation, low glycemic index cat
food and broccoli powder in the treatment of PDK. It
should not be unwise to draw preliminary conclusion that
iodine, as a simple essential mineral, should prevail
immunosuppressive drug choices with unknows results
and parts.

Financial support
This research received no grant from any funding
agency/sector.

Conflict of Interest
The authors declared that there is no conflict of interest.

REFERENCES

Aceves C, Anguiano B, Delgado G. 2013. The
extrathyronine actions of iodine as antioxidant, apoptotic,
and differentiation factor in various tissues. Thyroid,
23(8):938-946.

Adelman LB, Bartges J, Whittemore JC. 2017.
Povidone iodine sclerotherapy for treatment of idiopathic



67

K.Ural et al. / 1JVAR, 4 (2): 63-68, 2021

renal hematuria in two dogs. American Veterinary Medical
Association, 250(2):205-210.

Alago W, Deodhar A, Michell H, Sofocleous CT,
Covey AM, Solomon SB, Brown K T. (2013)
Management of postoperative lymphoceles after
lymphadenectomy: percutaneous catheter drainage with
and without povidone-iodine sclerotherapy.
Cardiovascular and Interventional Radiology, 36(2):466-
471

Atilgan R, Sehmus P, Kuloglu T. 2019. Investigation
of treatment efficacy of 10% povidone-iodine
sclerotherapy on ovarian cyst diameter: an experimental
study. Turkish journal of medical sciences, 49(3), 795.

Barrs VR, Gunew M, Foster SF, Beatty JA, Malik R.
2001. Prevalence of autosomal dominant polycystic
kidney disease in Persian cats and related-breeds in
Sydney and Brisbane. Australian veterinary journal,
79(4):257-259.

Beck JA, Bellenger CR, Lamb WA, Churcher RK,
Hunt GB, Nicoll RG, Malik R. 2000. Perirenal
pseudocysts in 26 cats. Australian veterinary journal,
78(3):166-171.

Bilgen N, Bigkin Tiirkmen M, Cinar Kul B, Isparta S,
Sen Y, Akkurt MY, Bars Z. 2020. Prevalence of PKD1
gene mutation in cats in Turkey and pathogenesis of feline
polycystic kidney disease. Journal of veterinary diagnostic
investigation, 32(4):549-555.

Boeynaems JM, Watson JT, Oates JA, Hubbard WC.
1981. lodination of docosahexaenoic acid by
lactoperoxidase and thyroid gland in vitro: Formation of
an lodolactone. Lipids, 16(5):323-327.

Bonazzi M, Volta A, Gnudi G, Cozzi MC, Strillacci
MG, Polli M, Bertoni G. 2009. Comparison between
ultrasound and genetic testing for the early diagnosis of
polycystic kidney disease in Persian and Exotic Shorthair
cats. Journal of feline medicine and surgery,11(6):430-
434,

Cann SA, Van Netten JP, van Netten C. 2000.
Hypothesis: iodine, selenium and the development of
breast cancer. Cancer causes & control 11(2):121-127.

Chumley P, Zhou J, Mrug S, Chacko B, Parant JM,
Challa AK, Bell PD. 2019. Truncating PKHD1 and PKD2
mutations alter energy metabolism. American journal of
physiology-renal physiology, 316(3):414-425.

Dailey LA, Imming P. 1999. 12-Lipoxygenase:
classification, possible therapeutic benefits from
inhibition, and inhibitors. Current medicinal chemistry,
6(5):389-398.

Dal Maso L, Bosetti C, La Vecchia C, Franceschi S.
2009. Risk factors for thyroid cancer: an epidemiological
review focused on nutritional factors. Cancer causes &
control 20(1):75-86.

Domanjko-Petri¢ A, Cernec D, Cotman M. 2008.
Polycystic kidney disease: a review and occurrence in
Slovenia with comparison between ultrasound and genetic
testing. Journal of feline medicine and surgery, 10(2):115-
119.

Dugrillon A. 1996. lodolactones and iodoaldehydes—
mediators of iodine in thyroid autoregulation.
Experimental and clinical endocrinology & diabetes,
104(04):41-45.

Dugrillon A, Uedelhoven WM, Pisarev MA, Bechter
G, Gartner R. 1994. Identifcation of delta-iodolactone in
iodide treated human goiter and its inhibitory effect on
proliferation of human thyroid follicles. Hormone and
Metabolic Research, 26:465-469.

Gonzalez R, Lee M, Amicio J, Rosalen T, Zundano
HS, Provasi A, Damasio D, Jeric6 MM (2009) Ultrasound
Guided Ethanol Sclerotherapy for Polycystic Kidney
Disease in a Cat: Case Report. World Small Animal
Veterinary Association World Congress Proceedings, Sao
Paulo, Brazil, 21-24 July, 2009.

Grantham JJ. 1997. Mechanisms of progression in
autosomal dominant polycystic kidney disease. Kidney
international supplement, 63:93-97.

Gendron K, Owczarek-Lipska M, Lang J, Leeb T.
2013. Maine Coon renal screening: ultrasonographical
characterisation and preliminary genetic analysis for
common genes in cats with renal cysts. Journal of feline
medicine and surgery, 15(12):1079-1085.

Guerra JM, Freitas MF, Daniel AG, Pellegrino A,
Cardoso NC, de Castro I, Cogliati B. 2019. Age-based
ultrasonographic criteria for diagnosis of autosomal
dominant polycystic kidney disease in Persian cats.
Journal of feline medicine and surgery, 21(2):156-164.

Guerra JM, Cardoso NC, Daniel A, Onuchic LF,
Cogliati B. 2020. Prevalence of autosomal dominant
polycystic kidney disease in Persian and Persian-related
cats in Brazil. Brazilian journal of biology, 81(2):392-397.

Helps C, Tasker S, Harley R. 2007. Correlation of the
feline PKD1 genetic mutation with cases of PKD
diagnosed by pathological examination. Experimental and
molecular pathology, 83(2):264-268.

Kappe EC, Hecht W, Gerwing M, Michele U,
Reinacher M. 2005. Polycystic kidney disease in the
German population of Persian cats. A comparative study
of ultrasonographical examination and genetic testing.
Tierarztl prax ausg k kleintiere heimtiere, 33:413e8.

Klawitter J, Klawitter J, McFann K, Pennington AT,
Abebe KZ, Brosnahan G, Schrier RW. 2014. Bioactive
lipid mediators in polycystic kidney disease. Journal of
lipid research, 55(6):1139-1149.

Madeb R, Feldman PA, Knopf J, Rub R, Erturk E,
Yachia D. 2006. Povidone—iodine sclerotherapy is
ineffective in the treatment of symptomatic renal cysts.
Journal of endourology, 20(6):402-404.

Nava-Villalba M, Aceves C. 2014. 6-lodolactone, key
mediator of antitumoral properties of iodine.
Prostaglandins & other lipid mediators, 112:27-33.

Paetau-Robinson |, Melendez LD, Forrester SD,
Armbrust LJ, Refsal KR, Burris PA. 2018. Comparison of
health parameters in normal cats fed a limited iodine
prescription food vs a conventional diet. Journal of feline
medicine and surgery, 20(2):142-148.

Phelan M, Zajko A, Hrebinko RL. 1999. Preliminary
results of percutaneous treatment of renal cysts with
povidone-iodine sclerosis. Urology, 53(4):816-817.

Pisarev MA, Krawiec L, Juvenal GJ, Bocanera LV,
Pregliasco LB, Sartorio G, Chester HA. 1994. Studies on
the goiter inhibiting action of iodolactones. European
journal of pharmacology, 258(1-2):33-37.

Polat E, Aslan M, Cakan H, Saribas S, Ipek T,
Kocazeybek B. 2009. The effects of albendazole and
povidone iodine for hydatid cysts protoscoleces, 1n-vitro
and-vivo. African journal of microbiology research,
3(11):743-746.

Polzin DJ. 2013. Evidence-based step-wise approach
to managing chronic kidney disease in dogs and cats.
Journal of Veterinary Emergency and Critical Care,
23(2):205-215.

Riwanto M, Kapoor S, Rodriguez D, Edenhofer I,
Segerer S, Wiithrich RP. 2016. Inhibition of aerobic



68

K.Ural et al. / 1JVAR, 4 (2): 63-68, 2021

glycolysis attenuates disease progression in polycystic
kidney disease. PloS One, 11(1): e0146654.

Sato R, Uchida N, Kawana Y, Tozuka M, Kobayashi
S, Hanyu N, Yamasaki M (2019) Epidemiological
evaluation of cats associated with feline polycystic kidney
disease caused by the feline PKD1 genetic mutation in
Japan. Journal of veterinary medical science, 18-0309.

Shrivastava A, Tiwari M, Sinha RA, Kumar A,
Balapure AK, Bajpai VK, Godbole MM. 2006. Molecular
iodine induces caspase-independent apoptosis in human
breast carcinoma cells involving the mitochondria-
mediated pathway. Journal of biological chemistry,
281(28):19762-19771.

Smyth PP. 2003. Role of iodine in antioxidant defense
in thyroid and breast disease. Biofactors, 19:121-130.

Sullivan LP, Wallace DP, Grantham JJ. 1998.
Epithelial transport in polycystic kidney disease.
Physiological reviews, 7878(4).

Tesar V, Ciechanowski K, Pei Y, Barash I, Shannon
M, Li R, Serra A. 2017. Bosutinib versus placebo for
autosomal dominant polycystic kidney disease. Journal of
the american society of nephrology, 28(11):3404-3413.

Torres VE, Chapman AB, Devuyst O, Gansevoort RT,
Perrone RD, Dandurand A, Ouyang J, Czerwiec FS, Blais
JD. 2018. Multicenter, open-label, extension trial to
evaluate the long-term efficacy and safety of early versus
delayed treatment with tolvaptan in autosomal dominant
polycystic kidney disease: the TEMPO 4: 4 Trial.
Nephrology dialysis transplantation, 33(3):477-489.

Torres JA, Kruger SL, Broderick C, Amarlkhagva T,
Agrawal S, Dodam JR, Weimbs T. 2019. Ketosis
ameliorates renal cyst growth in polycystic kidney disease.
Cell metabolism, 30(6):1007-1023.

Vucicevi¢c M, Slijepcevi¢ D, Davitkov D, Avdalovi¢
V, Aleksi¢-Kovacevi¢ S, Stevanovi¢ J, Stanimirovi¢ Z.
2016. First report of Polycystic kidney disease occurrence
in Persian cats in Serbia. Veterinaria Italiana, 52(1):51-56.

Wills SJ, Barrett EL, Barr FJ, Bradley KJ, Helps CR,
Cannon MJ, Gruffydd-Jones TJ. 2009. Evaluation of the
repeatability of ultrasound scanning for detection of feline
polycystic kidney disease. Journal of feline medicine &
surgery, 11(12):993-996.

Yamaguchi T, Nagao S, Takahashi H, Ye M,
Grantham JJ. 1995. Cyst fluid from a murine model of
polycystic kidney disease stimulates fluid secretion, cyclic
adenosine  monophosphate accumulation, and cell
proliferation by Madin-Darby canine kidney cells in vitro.
American journal of kidney diseases, 25(3):471-477.

Zhao L, Funk CD. 2004. Lipoxygenase pathways in
atherogenesis. Trends in cardiovascular medicine,
14(5):191-195.

Zhao J, Ma Y, Zhang Y, Fu B, Wu X, Li Q, Bai XY.
2019. Low-dose 2-deoxyglucose and metformin
synergically inhibit proliferation of human polycystic
kidney cells by modulating glucose metabolism. Cell death
discovery, 5(1):1-13.





