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Background:

e Role of Creatine Supplementation in Alleviating
Doxorubicin Induced Hepatotoxicity

e

Michael Viereckl, Nouf Alojibaily, Jammie Henderson, David Hydock, Yuyan Han u ::\)

* Doxorubicin AKA “the red devil” is a chemotherapeutic drug used to treat a wide range of cancers.!

* Doxorubicin’s mechanism of inducing toxicity is multifaceted in this regard. The overall result being cell death.

* |t is believed to a.) induce mitochondrial stress leading to an increase of reactive oxygen species and b.) inhibit
the activity of DNA repair mechanisms. 1]

* While advantageous when fighting doxorubicin toxicity presents a serious risk to a patients own tissues. Severe cases
of cardiotoxicity are often associated with treatment, manifesting within weeks or years of treatment.!?]

* Liver failure is another rare but serious side effect.l3!

* Routes of mitigating these deleterious symptoms is an ongoing area of research. Creatine is a proposed
intervention due to its ergogenic and safe use.

* Creatine can increase intracellular ATP availability in numerous tissues.!%! Creatine has been shown to successfully
reduce the dystrophic effects on skeletal muscle and reduce cardio myocellular injury.?

Experimental

what dose works best?

* Sprague-Dawley rats (Rattus norvegicus) were used as a model organism
f four rats each received either saline (CTR), 2% creatine/saline (2%CRESAL),

was snap frozen wit

* Six treatment groups consisting o

Question and Methods:

Question: Does creatine supplementation alleviate doxorubicin induced hepatotoxicity and if so,

4X2%creatine/saline (4/2CRESAL), doxorubicin (DOX), 2%creatine/doxorubicin (2%CREDOX), 4X2% creatine/doxorubicin

(4/2CREDOX).

* Creatine supplementation lasted for 2 weeks, followed by an injection of doxorubicin.
* The treatment grou?]s were anesthetized and sacrificed after treatment. Liver samples and serum were then collected. Tissue

liquid nitrogen.

* Liver function was examined by serum chemistry.
* Liver to bodyweight ratio was calculated.
* H&E staining, Senescence staining and Sirius red staining were used to examine the liver damage and liver fibrosis

histologically.

 Genomic DNA and total RNA was also isolated and used to examine global methylation and apoptotic, senescent and
fibrotic biomarkers through ELISA and gPCR.

Figure 1: Serum chemistry and H&E stain indicate signs of hepatotoxicity in doxorubicin and 2% creatine/doxorubicin

group. Serum ALT/AST ratio attenuated in 4/2% creatine/doxorubicin.
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Figure 2: Creatine supplementation reverses doxorubicin induced global

methylation reduction and senescence.
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Figure 3: Doxorubicin treatment results in body-mass atrophy, adding creatine
results in additional liver atrophy
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Figure 4: Creatine/Doxorubicin treatment induces fibrosis in a
dose dependent manner.

Saline 2% Creatine
S
.
-
')
Q
.2 .’
ol
- )
S
o)
>< B>
O
D o7

4
3.5 3.5
3 3
of ab
D5 - 225
© 2
S 2 S 2
© ©
5 1.5 5 1.5
L L
. . =
——
0.5 1 - L 0.5 - . gj
0 0
CTR 2%CRESAL 4/2%CRESAL DOX 2%CREDOX 4/2%CREDOX CTR 2%CRESAL 4/2%CRESAL DOX 2%CREDOX 4/2%CREDOX

Conclusion: Creatine alleviates doxorubicin toxicity in a dose
dependent manner. Higher doses (4X2% creatine) appear to
mediate and reverse the signs of hepatotoxicity. Lower doses
(2%creatine) interact negatively and show signs of amplifying
hepatotoxicity.

1. Significant changes in serum chemistry indicates liver toxicity
in doxorubicin and 2%Creatine/Doxorubicin treatments which
is alleviated in the 4X2% Creatine/Doxorubicin treatment.
(Figure 1)

I. Intense eosin in H&E staining shows protein accumulation
in doxorubicin treatments and degrading vascular wall in
2%Creatine/Doxorubicin treatment.(Figure 1)

2. Senescence induced by doxorubicin is reversed by creatine
treatment. (Figure 2)

i. Magnitude appears to be affected by dose. (Figure 2)

3. Global hypomethylation is improved with creatine treatment.
(Figure 2)

4. Creatine causes higher levels of liver atrophy and fibrosis in
the 2%Creatine treatment compared to the 4X2% Creatine
treatments. (Figure 3 & 4)
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