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Introduction

Acute kidney injury (AKI)
» Definition
» Etiology

(@) Prerenal
Sudden and severe drop in blood
pressure (shock) or interruption
of blood flow to the kidneys from
severe injury or ililness

() Intrarenal
Direct damage to the kidneys
by inflammation, toxins, drugs,
infection, or reduced blood supply

() Postrenal
Sudden obstruction of urine flow

due to enlarged prostate, kidney
stones, bladder tumor, or injury

» Cisplatin-induced AKI

» Treatment (drug, dialysis, transplantation, stem cell) 2
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Introduction

Stem cell-based therapy

- Types:
» Embryonic stem cells (ESCs)

~ > induced-pluripotent stem cells (iPSCs)

» Adult stem cells (ASCs)
v Endometrial stromal/stem cells (EnSCs)

replicate itself

asingle cel‘.’ -

differentiate into many

\ cell types :
ty s o
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Introduction

f Stem/stromal cell therapy in renal )

¢ @ diseases
.- “
SE| - .
% = |AKI induced by ischemia/reperfusion
S E’ AKI induced by cisplatin
£ 5 Polycystic kidney disease
S= Diabetic nephropaty
. S Py
kﬁ. = Kidney transplantation /

g | Acute tubular necrosis g

- } Macrophage activation and migration
i | Interstitial fibrosis and myofibroblast formation )

A | Apoptosis i
- 1 Tubular cell proliferation
- T Renal function and morphology A
(- | Creatinine clearance b
- } Peritubular fibrosis and glomerulosclerosis

- | Kidney weights

- T Cortical and medullary vascular density i
s | Extracellular matrix deposition i
& | Urinary albumin/creatinine ratio 4
4 Suppression of T cell activation i
- | Interstitial fibrosis

- 1 Allograft viability and survival

- t FOXP3+ Tregs i3
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Materials & Methods

body weight
- »>
after3 h
Sdays  dayl day 3 day 4 day § day 14
: ' | '
| | |
?’Pl"m’ | renal function cell tracking renal function cell tracking
mms/ks, | histopathology
hEnSCs, - o
1 million, real time-PCR
“'
Groups

e |ntact: No treatment

* Model: 5 mg/kg wb, IP

e PBS: 5 mg/kg wb, IP; 200 ul PBS, IV

« Cell: 5 mg/kg wb, IP; 1 million hEnSCs , IV
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Anesthesia with ketamine-xylazine
Blood collection from the heart
Clotting at room temperature
Centrifuge (3000 rpm, 10-15 min)
Separation of serum

Measurement of BUN, SCr, Na and K

-

|

Plasma
{55% of total blood)

Buffy Coat

leukocytes & platelets
(=1% of total blood)

Enythrocytes
{45% of total blood)

fppt.com



Materials & Methods

 Renal histology

Steps Solution

Xylene I
Xylene I1
Absolute alcohol
90% alcohol
70% alcohol
Water wash

Deparaffinization and rehydration

Hematoxylin
Water wash
Eosin
Water wash

70% alcohol
90% alcohol
Dehydration Absolute alcohol
Xylene I
Xylene I1

Staining
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Materials & Methods

Immunohistochemical staining of Ki-67

H202 closed : :
e - - -

Triton-X100

add secondary

antibody (HRP) :::i :;:r;arv J
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Materials & Methods

' RT-gPCR

- Two-step

1- Total RNA extraction and cDNA synthesis
- 2-gPCR

cDNA
RNA Template
Template

N N Amplified
[ Water and buffer ] h ‘ s N cDNA

L RT y | Primers | 2 PCR
' [Water and buffer] ' '

Reverse
transcriptase ( DNA ]
polymerase
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Results, cell tracking in Kidney
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Results, renal function (day 3)
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Discussion, biochemical markers of renal function

Researchers Year Cause of injury
Mostafaetal. 2016 Cisplatin (5
mg/kg, day 4)
Lim et al. 2016 Cisplatin (dog,
day 4)
Moghadasali 2014 Cisplatin (5
et al. mg/kg, monkey)
~Zeinali etal. 2021 Cisplatin (5

mg/kg, day 5)

Results

TBUN, SCr

TBUN, SCr,
Na

lK

TUrea, SCr,

K
lNa

TBUN, SCr

lNa, K

Cell therapy

5 million
MSC

1 million
BM-MSC

5 million/ 1
Kg WB
Autologous
BM-MSC

1 million
Xenogeneic
hEnSC

Results

l BUN, SCr

TBUN, SCr

I Na, K

l Urea, SCr,
K
I'Na

lBUN, SCr

Na, K L
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Discussion, histological analysis

v' Moghadasali et al. (2014): Cisplatin caused significant changes
In the renal histology of the monkey on day 4. Injection of BM-
MSCs into renal artery on days 4 and 28 had no significant
effect on pathological scores, hyaline casts, and fibrosis scores.

v' Lim et al. (2016): In dogs, BM-MSCs decreased fibrotic
changes significantly, but this was not the case for tubular and
glomerular injuries.

v Sun et al. (2019): Injection of urine-derived stem cells resulted
In a significant decrease in the tubular and glomerular damage
in rats with cisplatin (5mg/kg)-induced AKI on day 4.

Transplantation of hEnSCs significantly reduced the rate of
cast formation and also decreased pathological scores on day
B.

v’ Differences in effects suggest differences in the behavior of
stem cells and their regenerative potential between species.
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Thanks for your attention




