Optimizing MSC
Therapy for Acute
Kidney Injury

A Pre-Clinical Experimental
Blueprint Derived from
PROSPERO Meta-Analysis Data

Synthesizing global literature into
standardized parameters for in-vivo
experimental design.




3,000+ Publications

Sourced from broad academic database searches.

PRISMA Methodology

Keyword and verifiability filtering to
ensure linear, reproducible data sets.

14 Core Papers

The verified foundation
of the meta-analysis.

Heading: Statistical Engine

Text: Random Effects Model utilized
to account for inter-study variance,
heterogeneity, and distinct
experimental materials.




Strain & Demographics

Strain: Sprague Dawley (SD) is the
dominant industry standard. (Note:
Wistar strain is a viable alternative but
noted in the data as highly aggressive.)

Sex: Male preference (Females utilized
rarely in the verified dataset).

AKI Induction Methods

Surgical: Unilateral/Bilateral Nephrectomy
(Featured in 10 core papers).

Chemical: Cisplatin administration
(Featured in 4 core papers).

Physical Specs
Age: 6 to 8 weeks old (1.5 to 2 months).
Weight: Standardized at ~200+ grams.

Sample Sizing

N-Value: 176 total subjects analyzed
across the dataset.

Cohort Size: 6-24 subjects per individual
study group.




Proof of Baseline Efficacy:
Serum Creatinine (SCr)

0.0 Baseline

Control Group

MSC Experimental Group

-5.6 net reduction

Key Insight Panel

The overarching meta-analysis definitively confirms that Mesenchymal Stem Cell (MSC) intervention
effectively reduces primary AKI biomarkers. The objective is no longer proving efficacy, but maximizing it.




Controlled Variable: 100-microgram (pg) baseline MSC dose across both routes.

[
Local Delivery

Route: Subcapsular / Direct
Renal Injection

SCr Reduction: -0.79

!
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Systemic Delivery

Route: Tail Vein (IV) Injection

SCr Reduction: -5.51

L

Counterintuitively, systemic tail vein administration yields dramatically
superior SCr reduction compared to localized subcapsular renal injection.
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Dosage Optimization: Identifying the Therapeutic
Threshola

Optimal Dose (100ug)

Low Dose (30ug) High Dose (250u9)
Apoptosis Reduction: -5.34 SCr / Injury Score
: it (A 3.12 improvement over low Reduction: -2.07
Apoptosis Reduction: -2.23 dose) (A 0.93 drop in efficacy

compared to optimal dose)

SCr / Injury Score
Reduction: -3.00

The 100ug dosage acts as the therapeutic sweet spot. Pushing the dosage to 250ug yields
diminishing returns, resulting in lower overall efficacy for kidney injury scores.
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Synthesis: The Optimized AKI MSC Protocol

Subject
» Parameters

Male Sprague Dawley
(SD) Rat | 6-8 weeks
old | >200g weight.

2 Induction
& MethOd
Standardized
Surgical

(Nephrectomy) or
Chemical (Cisplatin).

v

Delivery

!  Route

. Systemic Tail Vein

» (IV) Injection
. (Strictly prioritized
over local

subcapsular delivery).

Target
» Dosage

100-microgram (pg)
total dose per subject
(Maximizes both SCr
and apoptosis
reduction).

By leveraging systematic meta-analysis data, lab directors can bypass trial-and-error, ensuring maximum
efficacy and resource efficiency for future in-vivo AKI models.
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