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ABSTRACT Three different cats who had chronic kidney disease (CKD) were treated
for more than one month with fluid therapy in an animal clinic. Although this long-term

treatment and hospitalization, there was no clinical improvement in clinical signs as
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well as serum biochemical indexes including blood urea nitrogen (BUN), creatinine
(CREA), and phosphate (PHOS). All cases were then injected three times with allogeneic

stem cells through an intravenous route for treatment on Day O, 7, and 14 or 30.
ORCID On the same day, clinical observation and blood tests for serum biochemistry were

https://orcid.org/0000-0002-9442-1548

conducted together. Upon administrating stem cells to the CKD cats, clinical conditions

and the indexes of BUN and CREA were clinically improved within normal ranges.
Additionally, one of the cats who had the renal cysts presented clinical improvement
with showing decreased cysts size than before.
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INTRODUCTION

Chronic kidney disease (CKD) is the most common kid-
ney disease in cats. CKD is characterized by structural
and/or functional abnormalities of one side or both sides
of the kidneys, resulting in subsequent progressive loss of
renal function. The clinical signs of CKD are polyuria and
polydipsia (PU/PD), anorexia, vomiting, diarrhea, depres-
sion, and weight loss (Polzin, 2017). The classic treatment
for CKD includes conservative medical management, di-
etary therapy, and renal replacement therapy. The goal of
treatment is to improve the rate of progression, stabilize
body condition, and maintain the patient with a good
quality of life (Chan et al., 2014).

Currently, available therapy cannot halt kidney damage
and improve renal function in cats with CKD. In recent
studies, stem cells have been suggested as a new effec-

tive treatment option for managing CKD. Mesenchymal
stem cells exert therapeutic potential mediated by various
processes, such as immunomodulatory actions and the
capacity to increase cellular repair (Quimby et al., 2011).
Mesenchymal stem cells are isolated from various tissues
such as adipose tissue, bone marrow, dental pulp, and
placenta, and clinical studies on regenerative medicine
and the clinical case of stem cell therapy are being ac-
tively conducted (Vidane et al., 2014; Moon et al., 2018;
Lee et al., 2019a). However, in the case of skin, adipose
tissue, and dental pulp, an invasive method is required, so
there is a limit to using it as a resource for stem cell ther-
apy in animal clinics (Webb et al., 2012; Lee et al., 2019b).
Mesenchymal stem cells isolated from the amniotic mem-
brane have similar stemness to other mesenchymal stem
cells and have advantages such as a non-invasive method,
and easy to obtain large amounts of cells (De Coppi et al.,
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2007; Filioli Uranio et al., 2011; Mahiddine et al., 2020).

According to the US National Institutes of Health data-
base (ClinicalTrials.gov), as of 2016, there were more than
600 clinical studies of human chronic renal failure using
mesenchymal stem cells worldwide in 2016. In addition,
many preclinical studies were progressed in chronic kid-
ney disease to improve kidney function and repair, and
creatinine and BUN, which are major hematological levels
of renal failure, improved after stem cell treatment (Ce-
tinkaya et al., 2019; Jo et al., 2019).

In this report, we describe the therapeutic effects of
mesenchymal stem cells from the amniotic membrane in
cats with CKD.

CLINICAL CASE

First case, a 13-year-old spayed female Persian cat (Case
1), was 2.5 kg and diagnosed CKD with azotemia (Blood
Urea Nitrogen, BUN; 112 mg/dL creatinine, CREA; 5.28
mg/dL) and hyperphosphatemia (phosphorus, PHOS;
10.2 mg/dL). A 15-year-old female Korean domestic cat
(Case 2) was 4.1 kg and diagnosed and found azotemia
(BUN; 66.4 mg/dL, CREA; 5.5 mg/dL) and hypophospha-

Table 1. Information list of patients before stem cell transplantation

temia (PHOS; 2.2 mg/dL) in laboratory tests. A 8-year-
old spayed female British Short Hair cat with CKD(Case
3) weighed 4 kg and was also high levels of CKD-related
indicators BUN (140 mg/dL), CREA (10.58 mg/dL) and
PHOS (11.4 mg/dL). There were no clinicl improvement
although continuous fluid therapy and hospitalization
before the stem cell injection. Actually the all patients
showed anorexia, depression, vomiting and dehydration.
(Table 1).

In Case 1, abdominal ultrasonography revealed several
round anechoic cysts throughout the renal parenchyma,
loss of renal corticomedullary junction and a 41 x 28 mm
sized, well-demarcated, round-shaped anechoic structure
with distal acoustic enhancement in the left kidney (Fig.
1A). According to the staging system of the International
Renal Interest Society (IRIS), this patient was made as IRIS
stage 4 CKD. After a definite diagnosis was made, the cat
received supportive care with conservative medical man-
agement, fluid therapy, and dietary therapy.

All cats were treated at the Anicom Medical Center
(Seoul, Korea) for stem cell therapy. Physical examination
and serum biochemistry were performed on day 0, 7, 14
and 30. Biomarker indexes in blood were measured using

Hematologic levels associated CKD (mg/dL)

Case Age Breed Weight (kg) Symptom
BUN* CREA** PHOS***
1 13 Persian 25 Vomiting, diarrhea, anorexia, loss of vitality 12 5.28 10.2
2 13 Korean shorthair 41 Vomiting, diarrhea, anorexia 66.4 55 2.2
3 8  British shorthair 4 Vomiting, diarrhea, abdominal pain, abdominal breathing, 140 10.58 1.4

subcutaneous edema, no appetite

*Reference range of BUN; 17.6-32.8 mg/dL.
**Reference range of CREA; 0.8-1.8 mg/dL.
***Reference range of PHOS; 2.6-6.0 mg/dL.
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Fig. 1. Renal ultrasonographic findings
in a cat (Case 1) with CKD.
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the DRI-CHEM 4000i (Fujifilm, Japan) instrument and
always QC test were performed before testing.
Mesenchymal stem cells from the cat’s amniotic mem-
brane were isolated by referring to the method of Vidane
et al., 2014. Briefly, the cat placenta was washed in sterile
PBS, the amniotic membrane was mechanically separated
from the allantoic sac, and enzymatic digestion was per-
formed using 0.1% collagenase solution to isolate amniot-
ic-derived mesenchymal stem cells (Vidane et al., 2014).
All cats were premedicated with cefazolin (25 mg/kg
intravenously) and dexamethasone (0.1 mg/kg intrave-
nously). Allogeneic mesenchymal stem cells were infused
intravenously for treating CKD. The number of allogenic
stem cells was 1 x 10° cell/kg and were mixed in normal
saline with 200 IU heparin sulfate and administered intra-
venously with a syringe pump-operating with 10 mL/kg/
hr injection speed. The dose was based on previous stud-
ies, and proved not to be associated, with adverse events
as well (Quimby et al., 2013). The patient appeared clini-
cally normal and stable during and after infusions.
Patients were treated with stem cell injection on Day 0, 7,
and 14 or 30 through the same procedure. The cats had a
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better appetite on Day 2 to 3 and good movement on Day
4 to 5 after injection, and no side effects like hypersensi-
tivity were found during the three treatments. After three
times of stem cell therapy, all patient’s body conditions
were much better than before the stem cell therapy.

BUN levels of each patient (Case 1, Case 2, and Case
3) were decreased to 80.3 mg/dL, 39.8 mg/dL, and 62.7
mg/dL after 1 week of fist stem cell transplantation and
remained similar after the third stem cell treatment (Fig.
2A). CREA levels, after 1 week of first stem cell transplan-
tation, significantly were decreased in each case to 5.3
mg/dL, 2.4 mg/dL, and 3.78 mg/dL (Fig. 2B). PHOS levels
also were decreased to 12.2 mg/dL, 3.9 mg/dL, 5.1 mg/dL
(Fig. 2C). Blood indexes related to CKD were within the
normal range or a little bit higher than the normal range
(Fig. 2). From the results of the hematologic analysis, it is
thought that kidney function improved after the injection
of stem cells. Also, the large anechoic structure seen in
the left kidney in Case 1 was not seen on abdominal ul-
trasonography on day 30 after first stem cell transplanta-
tion. (Fig. 1B).
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Fig. 2. Hematologic levels associated in 3 cats with CKD.
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DISCUSSION

CKD in cats has high morbidity and mortality, result-
ing in uremia and death. It can occur at all ages, but it is
more frequent in old age. It is characterized that kidney
damage has been continuously present for 3 months or
longer. In CKD patients, renal function declines slowly
over months or years. Although the loss of nephrons and
secondary progressive impairment of renal function is ir-
reversible, proper effective therapies for CKD can allevi-
ate clinical signs and retard the progression of CKD (Finco
et al., 1999). Conservative medical management, dietary
therapy, fluid therapy, and renal replacement therapy are
standard for CKD treatment (Polzin, 2017).

Recently, many studies have investigated the effective-
ness of stem cells for treating kidney disease. The stem
cell is mediated by multiple mechanisms, such as the
secretion of cytokines and other molecules that inhibit
inflammation and fibrosis and stimulating endogenous
repair processes (Peired et al., 2016, Chung, 2019). Fur-
thermore, previous studies have suggested the safety and
efficacy of intravenous infusion of allogeneic stem cells
(Quimby et al., 2013).

Here, intravenous injection of allogeneic stem cells was
used for improving renal function, ultrasonographic find-
ings, and symptoms. The expression levels of BUN and
CREA were not within the normal reference range, clini-
cal signs have improved remarkably as BUN and CREA
levels decreased during stem cell therapy. The monitoring
of serum BUN and CREA levels is known as clinically ac-
curate and significant renal function assessment (Bellomo
et al., 2004). This case report shows that allogeneic stem
cell therapy didn’t have any adverse effects on this study
and provied several benefits to patients more than con-
servative medical treatment for CKD.

CONCLUSION

Stem cell therapy in cats with CKD could help to de-
crease azotemia and improve clinical signs. The potential
application in CKD treatment with stem cell therapy can
give helping maintain and improve healthy renal function
and delaying the progression of tissue damage. Addition-
ally, large-scale clinical trials with many patients are nec-
essary to understand the effect of stem cell therapy in cats
with CKD.
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