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Abstract

5- Fluorouracil (5-FU) is one of the commonly used anti-cancer drugs.
However, it ranks as the second most common drug that causes cardiotoxicity
which needs a preventive method. Ganoderma lucidum (G.L.) is a mushroom
used for centuries for its different therapeutic properties it has many anticancer,
antioxidant, anti-inflammatory, and anti-hypertensive effects . Different
physiological processes can affect the cardiotoxicity and cardioprotection of
drugs such as aging. The study aims to investigate the potential cardioprotective
effect of G.L. against 5-FU cardiotoxicity in male albino rats of different age

groups.

A randomized experimental study was conducted on 55 male albino rats
who were divided according to their ages into two main groups (30 young aged
and 25 old aged). Each main group was subdivided randomly into 5 groups as
follows: Control group, 5-FU group, G.L group, G.L + 5-FU group, and
enalapril + 5-FU group . Different bioactive substances were measured in the
plasma including heart-type fatty acid binding protein (H-FABP) and cardiac
troponin [ (cTnl), total antioxidant capacity (TAC), malondialdehyde (MDA),
and tumor necrosis factor-o (TNF-a). Additionally, COX-2 expression is
investigated in cardiac tissue by immunohistochemistry. Finally, a
histopathological examination of cardiac tissue was performed to estimate both

cardiotoxicity and cardioprotection.

5-FU has produced deleterious effects in young aged animals presented by
the elevation of cardiac markers, MDA, TNF-a, COX-2 expression, and a
decrease in TAC. In addition, determinantal histopathological changes have been
reported for 5-FU on cardiac tissue. While the animals treated with G.L showed
a significant decrease in the H-FABP, MDA, and cardiac COX-2 expression, and
an increase in TAC level. Although a decrease in the level of ¢Tnl and TNF-a

was noticed it was non-significant. Moreover, G.L completely prevented the 5-
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FU-induced cardiotoxicity and showed almost normal histological structure of

the cardiac tissue.

Whereas in the old aged animals, 5-FU was able to decrease TAC
significantly and produce a significant upregulation in the TNF-a serum level
and cardiac COX-2 expression. No significant changes were detected in H-
FABP, cTnl, and MDA. The histopathological examination showed that 5-FU
produced detrimental pathological changes in the heart tissue of the old aged
animals. Pre-treatment with G.L produced a significant downregulation in the
COX-2 expression, and preservation of nearly normal cardiac histology but to a
lesser extent than its effect in the young aged rats. No significant changes were
reported in the other parameters (H-FABP, cTnl, TAC, MDA, and TNF-a). The
present study concluded that 5-FU can produce significant cardiotoxic effects
whereas pretreatment with G.L has a substantial cardioprotective effect against
5-FU-induced cardiotoxicity by inverting the 5-FU disrupted markers and
preserving the cardiac histochemical structure. The aging process has a role in
changing the signaling of cardiotoxicity/cardioprotection since the cardio-toxic
effect of 5-FU was more prominent, and the cardioprotective effect of G.L was

less pronounced in old aged rats.
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Chapter Three

Results

3.7. Summary of the comparisons

Table 3-14 illustrates the comparisons between all the old aged

experimental groups among all the investigated biomarkers.

Table 3-14: Comparison between the measured biochemical markers among the five

“old rats” groups after 2 weeks of intervention.

Old aged rats’ groups
Biochemical | Control 5-FU  |G.L+5FU |Enalapril + G.L
marker 5FU P- .
Mean + SEM|Mean = SEM|Mean = SEM| Mean = SEM | Mean + SEM 21"
H-FABP A | 12.13+2.45 N N N
(nghmL) | 5242 N 6.43+0.304]8.14+0.514(6.90+0.924 |0.221
Tl g 8340084 | 12405156 19 6740734 9.36+0.904 | 920+ 0.05 A [0.360
(Pg/mL)
TAC 47.00 + 5 43.67+1.83 | 45.80+£2.71 | 41.67+1.12
(umolmL) | 0458 [O80=139 B s B 0.040
MDA A A A A A
6.26+ 1.814[6.92+£0.554(6.45+1.42A|3.96£0.454 | 5.73 £ 1.40 A |0.317
(nmol\mL)
TNF-0  [124.8+5.53|156.7 £5.46 [154.23 = 1.27|153.46 = 3.01 | 147.53 + 3.57

One-way ANOVA test with Tukey's Pair wise comparisons. Means that do not share a letter

are significantly different. Abbreviations: 5-FU- 5-fluorouracil, G.L

lucidum.

3.8. Histopathological Result of Old Aged Rats

Control Group

Ganoderma

The cardiac section of the control group exhibited typical heart histology

with a normal histological structure represented by myocardial muscle fibers and

blood vessels as shown in Figure 3-18.
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