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ABSTRACT

Background and Obijective: Chrysin has been used for suppression of inducible nitric oxide synthase. Zinc inhibits the
production of oxygen-free radicals. This study aimed to assess the possible ameliorative role of chrysin and zinc on lead
acetate nephrotoxicity.

Material and Methods: The study involved forty-five adult male albino rats that were categorized into, control group,
lead acetate group, chrysin-treated group, zinc-treated group and chrysin plus zinc-treated group. At the end of the study
blood samples were collected by cardiac puncture for laboratory analysis of blood urea and creatinine. The kidneys were
collected and subjected to biochemical analysis, histological and immune-histochemical study.

Result: Lead acetate elevated the blood urea and creatinine level, the tissue malondialdehyde MDA level and reduced
the level of antioxidant enzymes. It interrupted the normal histological structures of renal sections, elevated the main
area percent of collagen fiber deposition, and P53 and TNF a positive immuno-reactivity. Both chrysin and zinc
significantly declined the toxic effect of lead acetate in chrysin-treated group and zinc-treated group. Chrysin and zinc
co-treatment has significantly decreased the blood urea and creatinine levels, malondialdehyde level, collagen fiber
deposition, and P53 and TNF o positive immuno-reactivity and significantly increased the antioxidant enzyme levels
compared to chrysin-treated group and zinc-treated group.

Conclusion: Lead acetate induced serious renal injury. Chrysin and zinc alone improved the toxic changes of lead
acetate. However, coadministration of chrysin and zinc have a powerful ameliorative effect than chrysin and zinc alone.
Keywords: Chrysin, Zinc, Lead acetate, P53 immunostain and TNF o immunostain

INTRODUCTION

Lead (Pb) is a heavy metal that considered as an maintaining the structural integrity of zinc dependent
environmental pollutant and toxic agent. The World proteins and reducing the toxicity of chemical
Health Organization lists Pb as one of the most harmful components 19, Zinc can compete against lead for the
ten materials that are dangerous to human health @ similar binding sites on the metallothionein proteins that

Lead toxicity is a significant health challenge and present in gastrointestinal tract, preventing its
mostly caused by contaminated food, water, and air absorption @9,
pollution @, The current study aimed to evaluate the potential

The liver and kidneys have been described as ameliorative role of chrysin and zinc on lead acetate
important target organs for Pb toxicity due to their role nephrotoxicity.
in its metabolism ©. Pb can trigger apoptosis by
degrading mitochondria and damaging DNA ©. MATERIAL AND METHODS

Chelating drugs that used in the treatment of lead Rats
toxicity showed some undesirable side effects and had The experiment was carried out with forty-five
no impact on the lead that had accumulated in tissues ©. adult male albino rats, weighing between 180 and 200
Therefore, new alternative safer approaches are g. The rats were purchased from the animal house,
required. Plant-based compounds have gained Faculty of Veterinary Medicine, Benha University. The
popularity because of their natural origins, little cost, animals were reserved in typical laboratory
ease of accessibility, lower toxicity and fewer side circumstances, kept in separate cages, and given
effects ©, ordinary diet.

Chrysin (5,7-dihydroxiflavone) is considered a
recently studied flavonoid that commonly present in Medications
honey, propolis in addition to various compositions of Lead acetate: was bought from Sigma-Aldrich
plants ). Many researchers reported that chrysin has Chemicals Company, Egypt. As a white crystalline
antioxidant effects as free radicals can be eliminated by powder, each 1.2 gm of lead acetate was melted in 200
the hydroxyl groups in its construction ©. ml distilled water. Each 1 ml contained 6 mg lead

In addition to its anti-inflammatory properties acetate
through  reducing  cyclooxygenase-2  (COX2), The animal was given 30 mg/kg b.wt. orally by
prostaglandin E and certain cytokines ©. gastric tube 2,

Zinc (Zn) is a necessary trace element that is vital for
many metabolic processes and activities, such as
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Chrysin: 5,7-dihydroxyflavone, 97% purity from
Sigma-Aldrich Chemical Company (St Louis, MO,
USA). Each 1 gm of chrysin was dissolved in 200 ml
distilled water; each ml contained 5 mg chrysin. The

animal was given 50 mg/kg b.wt. orally via gastric tube
@

Zinc: was obtained from local pharmacy in the form of
zinc sulphate 20 mg USP tablets from Reyoung
Pharmaceutical Company, Egypt. Each tablet crushed
and dissolved in 5 ml distilled water, each 1 ml
contained 4 mg zinc sulphate. The animal was given 20
mg/ kg b.wt. orally via gastric tube 2,

Experimental groups
The rats were separated for five groups, nine rats for
each group. The period of the study was 35 days.

e Group | (control group) nine rats were equally

divided into:

o Subgroup la: animals were given 1 ml distilled
water orally daily.

o Subgroup Ib: animals were given chrysin 50
mg/kg b.wt. orally daily.

o Subgroup Ic: animals were given zinc sulphate
20 mg/kg b.wt. orally daily.

e Group Il (lead acetate group): rats were given lead
acetate 30 mg/kg b.wt. orally daily @2,

e Group Il (chrysin-treated group): rats were given
chrysin 50 mg/kg body weight via gastric tube plus
lead acetate as in group |1 daily @,

e Group IV (zinc-treated group): rats were given
zinc sulphate 20 mg/kg b.wt. orally plus lead
acetate as in group 11 daily @2,

e Group V (chrysin + zinc treated group): rats were
given both chrysin 50 mg/Kg + zinc sulphate 20
mg/Kg of b.wt. orally plus lead acetate as in group
Il daily.

One day next to the last dose of the drugs, the
animals were anesthetized by light ether inhalation and
cardiac puncture was done to collect blood samples for
kidney function test. The animals were sacrificed by
decapitation, then a midline abdominal incision was
performed, kidneys of both sides were collected,
washed by saline. Then perinephric fat and suprarenal
gland were removed. Left kidneys were frozen in liquid
nitrogen for biochemical study. Right kidneys were put
in formalin 10% for histological and immune-
histochemical stain.

Kidney function test
Blood samples from each rat were centrifuged for
five minutes at 3000 rpm to isolate the serum. After that,
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the serum was stored at or below —20°C for measuring
serum urea and serum creatinine 9,

Biochemical analysis

Left kidney specimens were homogenised in an ice-
cold buffer constituted of 50 mmol/L potassium
phosphates, 1 mmol/L EDTA. Then kept at —20 °C until
analysis after being centrifuged for 15 minutes at 4°C.
According to manufacturer's recommendations. The
biochemical markers malondialdehyde MDA, catalase
CAT, reduced glutathione GSH, superoxide dismutase
SOD were assessed via Bio-diagnostics a colorimetric
technique 419,

Histological study

The kidney tissues were at once fixed in formalin
10%, at that time they embedded in paraffin block, 5 um
thick cross-sections were done. They were stained by
hematoxylin and eosin (H and E) and Masson’s
trichrome (MT) stains 7,

Immunohistochemical study

Renal sections were passed in xylene and alcohol
then cleaned with phosphate-buffered saline (PBS). All
sections were congested for one an hour in 3% bovine
serum albumin in PBS, then were incubated with P53
and TNF o primary antibody. After that the sections
were cleaned and incubated with biotinylated secondary
antibody in 0.1% BSA in PBS for 60 minutes. Then, the
3-3’diaminobenzidine was used as chromogen. Lastly,
sections were counterstained by Mayer hematoxylin.
Negative controls were obtained by substituting primary
antibody with PBS (9,

Morphometric analysis:

Image analysis of the photomicrographs was done
by using Image J software (Java; NIH, Bethesda, Mary-
land, USA) to evaluate the area percent of collagen fiber
deposition in Masson trichrome stain. The area percent
of nuclear P53 immunoreaction were measured in P53
immuno-stain.  The area percent of TNF-a
immunoreaction were measured in TNF-o immune-
stain. The morphometric analysis was done on ten
haphazardly photomicrographs at magnification x400.
All data were introduced in an excel folder for statistical
analysis.

Ethical approval:

All aspects of the study were approved by the
Ethical Committee of Faculty of Medicine, Benha
University number (RC  9-9-2023). The ethical
guidelines for animal care were supervised by the
animal house, Faculty of Medicine, Benha University.
All the experimental procedures conformed to “Guide
for the care and use of Laboratory Animals” for the use
and welfare of experimental animals, published by the
US National Institutes of Health (NIH publication No.
85-23, 1996).
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Statistical study:

All data were evaluated by using version 20 SPSS
(SPSS Inc., Chicago, lllinois, USA). The results were
existing as mean x+ SD. One-way ANOVA and post hoc
LSD test were used to notice significance if P value was
P <0.05.

RESULTS

Effect of chrysin and zinc on kidney function test
(Table 1)

In lead acetate group the serum urea and creatinine
were significantly elevated than control group. Serum
urea and creatinine were significantly reduced in
chrysin treated group and in zinc treated group
compared with lead acetate group. Chrysin and zinc co-
treatment in group V significantly decreased the serum
urea and creatinine levels in comparison with groups 11,
I, and IV.

Effect of chrysin and zinc on biochemical analysis
(Table 2)

The level of MDA in renal tissues in group Il was
significantly elevated than control group and the
antioxidant enzymes (CAT, GSH and SOD) were
significantly reduced in group Il in comparison with
group I. However, in groups Ill and 1V, there were
significant decrease in MDA level in comparison with
lead acetate group, also a significant elevation of the
antioxidant enzymes CAT, GSH and SOD in chrysin-
treated group and group IV compared with group Il.
Chrysin and zinc co-treatment in group V significantly
decreased the level of MDA in comparison with groups
Il, I, and IV. Also, there was significant increase in
CAT, GSH and SOD compared with groups 11, 111, and
V.

Effect of chrysin and zinc on histological study

Renal sections stained by hematoxylin and eosin
from control group (subgroup la, Ib and Ic) were the
same as they showed normal histological structure,
normal glomerulus, and the Bowman’s capsule had
normal urinary space. The proximal convoluted tubules
(PCT) had lower columnar cells with basal spherical
nuclei and narrow lumen. The distal convoluted tubules
(DCT) had lower cuboidal cells with rounded central
nuclei and wider lumen (Figure 1a).

Lead acetate induced changes in normal
histological structures of renal sections from group II,
they were represented by shrinkage glomeruli with wide
urinary space, inflammatory cell-infiltration, the renal
tubular cells have cytoplasmic vacuolations, and
intratubular casts in the lumen. Other tubules were lined
by flat cells and wide lumen (Figure 1Db).

Group I, chrysin treated group showed, normal
glomeruli with normal urinary space, inflammatory
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cell-infiltration, normal PCT and DCT, some tubular
cells had vacuolated cytoplasm and intratubular cast
(Figure 1c). Sections from group 1V, zinc treated group,
showed normal glomeruli with normal urinary space,
PCT appeared normal while, some renal tubular cells
had vacuolated cytoplasm (Figure 1d). While renal
sections from group V showed normal glomerulus and
urinary space. The DCT had apparently normal
structure (Figure le)

Masson trichrome stained sections from group |
(Figure 2a) showed normal little distribution of collagen
fibers. In the lead acetate group (Figure 2b) the sections
showed marked increase in green color collagen fibers
density and distribution. While the renal sections from
chrysin treated group (Figure 2c) and zinc treated group
(Figure 2d) showed moderate increase in the density and
distribution of collagen fibers. The renal sections from
group V (Figure 2e) showed little distribution of
collagen fibers.

Immuno-histochemical study

P53 immunostained renal sections showed negative
P53 immunoreactions in the control group (Figure 3a)
and group V (Figure 3e) but there was highly diffuse
positive P53 nuclear immunoreactions in group Il
(Figure 3b). While, renal sections from chrysin treated
group (Figure 3c) and zinc treated group (Figure 3d)
showed few positive P53 nuclear immunoreactions.

Renal sections stained by TNF-o immunostaining
showed negative TNF-a immunoreactions in group I
(Figure 4a) and group V (Figure 4e). While the sections
from group Il showed marked increase in TNF-a
cytoplasmic immunoreactions (Figure 4b). Renal
sections from group 111 (Figure 4c) and group 1V (Figure
4d) showed moderate increase in TNF-a cytoplasmic
immunoreactions.

Effect of chrysin and zinc on morphometric analysis

The main area % of collagen fibers deposition in
M.T-stained renal sections revealed a significant
increase in lead acetate group in comparison with
control group. In comparison to group Il, there was a
significant reduction in chrysin treated group and zinc
treated group. While there was a significant reduction in
main area percent of collagen fibers deposition in group
V compared to groups I1, 111, IV (Table 3, Figure 2f).

The area percent of P53 nuclear immunoreaction
and TNF -a cytoplasmic immunoreaction in
immunostained renal sections revealed a significant
elevation in lead acetate group in comparison with
group I. In comparison with group Il, there was a
significant reduction in group Il and group 1V. While
there was a significant reduction in main area % of P53
nuclear immunoreaction and TNF-a cytoplasmic
immunoreaction in group V compared to groups Il, 111,
IV (Table 3, Figures 3f, 4f).
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Fig. (1): Photomicrographs of renal section (a) from the control group showing: normal histological structure, normal
glomerulus (G) Bowman’s capsule has normal urinary space (thick arrow). PCT (P) have lower columnar cells with
basal spherical nuclei and narrow lumen. DCT (D) have lower cuboidal cells with rounded central nuclei and wider
lumen. (b) from the lead acetate group showing shrinkage glomeruli (G) with wide urinary space (thick arrow)
inflammatory cell-infiltration (Star) the renal tubules have cytoplasmic vacuolations (arrow) intratubular cast (wavy
arrow). other tubules lined by flat cells and have wide lumen (arrowhead). (c) from the chrysin-treated group showing
normal glomeruli (G) with normal urinary space (thick arrow) inflammatory cell-infiltration (Star) normal PCT (P) and
DCT (D), some renal tubular cells have vacuolated cytoplasm (arrow) intratubular cast (wavy arrow. (d) from the zinc-
treated group showing: the glomeruli are normal (G) normal urinary space (thick arrow), normal PCT (P) some renal
tubular cells have vacuolated cytoplasm (arrow). (e) from group V showing normal kidney tissue structure that have
normal glomerulus (G) normal urinary space (thick arrow). DCT (D) have apparently normal structures (H and E X400)
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Fig. 2: Photomicrographs of renal sections from control (a) showing little distribution of collagen fibers (yellow arrow).
Group 1l (b) showing marked increase in collagen fibers density and distribution (yellow arrow). Group Il (c) and
Group IV (d) showing moderate increase in the density and distribution of collagen fibers (yellow arrow). Group V (e)
showing little distribution of collagen fibers (yellow arrow). (Masson Trichrome X 400) (f) Histogram showing the
main area % of collagen fibers distribution
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Fig. (3): Photomicrographs of renal sections from control group (a) showing: negative P53 nuclear immunoreactions.
Group I1 (b) showing highly diffuse positive P53 nuclear immunoreactions (yellow arrow). Group Il (c) showing: few
positive P53 nuclear immunoreactions (yellow arrow). Group IV (d) showing: few positive P53 nuclear
immunoreactions (yellow arrow). Group V (e) showing: negative P53 nuclear immunoreactions (P53 immunostaining
X 400) (f) Histogram showing the main area % of positive P53 nuclear immunoreactions.
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Fig. (4): photomicrographs of renal sections from the control group (a) showing: negative TNF-o cytoplasmic
immunoreactions Group Il (b) showing: marked increase in TNF-a cytoplasmic immunoreactions (yellow arrow).
Group Il (c) showing: moderate increase in TNF-a cytoplasmic immunoreactions (yellow arrow). Group IV (d)
showing: moderate increase in TNF-o cytoplasmic immunoreactions (yellow arrow). Group V (e) showing: negative
TNF-o cytoplasmic immunoreactions (TNF-a immunostaining X 400) (f) Histogram showing the main area % of
positive TNF-o cytoplasmic immunoreactions.

Table (1): Changes in serum urea and creatinine in all groups

Group | Group Il Group 1 Group IV Group V
Urea(mg/dl) [ 246+14 56.6 + 1.1 acde 31.1+0.83bde 29.4 +0.67 @bce | 26.2 +0.88 P4
Creatinine 0.68+0.08 | 2.1+0.23acde 1.2 £0.12bde 0.9 +£0.07 &bce | 0,78 +0.08"cd
(mg/dl)

Data stated as mean + SD, a: Significance vs group I, b: Significance vs group 11, c: Significance vs group Ill, d: Significance vs
group 1V, e: Significance vs group V.

Table (2): Biochemical analysis in all groups

Group | Group Il Group 11 Group IV Group V

MDA (nmol/mg protein) | 25.2 +1.3 | 41+ 1.6 2¢de 29.1+162Pde | 27.5+1.82Pc¢ | 259+ (.87P¢d

CAT (U/mg protein) 344+12 |10.2+0.05%°9¢ | 222+0.92P9¢ | 258 +1 12Pc¢ | 337 % 1.4 °<d

GSH (umol /mg protein) | 28.2+0.99 | 8.8+ 0.6 %% | 20.8+0.9>P9¢ [ 22.5+1.4*P%¢ | 27.7 0.9 Pod

SOD (U/mg protein) 59+0.2 0.86 +0.23cde | 3.8+0.33Pde | 42+ 0.4 abce 5.3 +0.4Pcd

Data stated as mean £ SD, a: Significance vs group I, b: Significance vs group 11, c: Significance vs group 111, d: Significance vs
group 1V, e: Significance vs group V.
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Table (3): The area % of collagen fibers deposition, P53 and TNF-a positive immunoreaction

Group | Group Il Group Il Group IV Group V
Collagen 4.6+ 0.7 54,5+ 1253¢cde | 339+ 9,9 abde 23.8+4.7 abce 6.1+1.4 bed
deposition area %
P53 area% 7.4+0.98 31.3 £4acde 17.5+1.,13bde 14.1 £ 0.923bce 8.4 +0.96Pcd
TNF-a area % 4+1.2 43.7+0.753¢0¢ | 285 + pabde 20.6 +1.5abce 7.5+1.1Pcd

Data stated as mean = SD, a: Significance vs group I, b: Significance vs group Il, c: Significance vs group I1l, d: Significance vs

group 1V, e: Significance vs group V.

DISCUSSION

Numerous studies have examined the defensive
properties of natural antioxidant compounds against the
toxicity of heavy metals, and the findings were
promising @9,

The purpose of the current study was to evaluate
the ameliorative role of chrysin and zinc on lead acetate
nephrotoxicity.

The kidney's primary excretory products are urea
and creatinine. Major increase in their serum levels is
suggestive of chronic renal disease or injury @9, In our
study, the kidney function test showed that the average
values of serum urea and creatinine were significantly
greater in lead acetate group compared to control group
(P <0.05). Similar results were obtained by other
authors @ who mentioned that lead acetate-treated
group presented significant higher levels of urea and
creatinine and supposed that accelerated protein
turnover and inability of glomeruli to reabsorb are the
main causes of these rise in urea and creatinine.
Consistent with our study some authors reported that
lead acetate produced elevation of serum urea and
creatinine levels probably due to lead deposition and
accumulation in the renal tissue cause damage in the
basement membrane of glomeruli therefore, decreasing
the glomerular filtration and rise in the serum urea @2,

On the other hand, administration of chrysin and
zinc alone or in combination significantly reduced the
level of serum urea and creatinine compared to lead
acetate group (P< 0.05). Kucukler et al. ® mentioned
that chrysin management can improve lead acetate-
induced injuries in the kidney tissue and reduced urea
and creatinine to average levels. Similarly, previous
study revealed that management of rats by chrysin
significantly prohibited the elevation in the serum urea
and creatinine levels in cyclophosphamide induced
nephrotoxicity @2,

Our findings are closely agreeing with the results
of Butt et al. @ who demonstrated that
supplementation of zinc significantly returned the
serum urea close to normal levels compared with lead-
treated animals, however they reported that there was no
significant impact on serum creatinine concentration.

The results of this experiment documented a
marked rise in the MDA level and a concurrent decline
in the antioxidant enzymes (CAT, GSH and SOD) in the
renal tissues of lead acetate-treated rats in comparison
to control rats (P< 0.05). This is in accordance with
some authors @ who explained that the cause of these
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observations may be due to the high lead affinity for
forming a strong bond with sulfhydryl (SH) groups of
antioxidant enzyme, decreasing their activities and
therefore resulting in oxidative stress. Previous studies
reported that lead acetate produced a major reduction in
the SOD and CAT activity in the kidney indicates a
major oxidative stress activity 24,

In this work, group Il as well as group IV
presented an important decline in MDA level in renal
tissues, while the antioxidant enzymes levels (CAT,
SOD and GSH) were significantly elevated in
comparison with group Il. A more powerful impact was
shown by chrysin + Zn co-treatment in group V as
regard increasing antioxidant enzyme levels. Previous
study described that the hydroxyl groups located at
positions 5 and 7 in the chrysin structures are thought to
be responsible for the compound's antioxidant
properties as well as its capacity to eradicate free
radicals @, Similarly, some other authors @ reported
that treatment with chrysin increases the activity of
antioxidant enzymes and protects tissues from oxidative
damage.

Zinc interacts with heavy metals in their
breakdown as well as toxicity @”. The results attained
in our study obviously demonstrate the protective role
of zinc on lead acetate toxicity in kidney tissues.
Another study @® revealed that receiving supplements
of zinc and melatonin produce a protective role in renal
ischemia-reperfusion (IR) by preventing oxidative
damage and improving the kidney's antioxidant system.

In the current study, H and E-stained renal sections
of group (1) showed major histopathological alterations
represented by shrinkage of glomeruli with wide urinary
space, inflammatory cell-infiltration, cytoplasmic
vacuolations, and intratubular casts in the lumen. This
is in agreement with Kucukler et al. @ who found
hydropic degeneration in tubular epithelium, necrosis
and mononuclear cell infiltration in interstitial areas
after lead acetate administration. Usman et al. @ also
stated tubular necrosis in the rat's kidneys of the lead
treated group.

Our results revealed that renal sections from
chrysin treated group showed normal glomeruli with
normal urinary space, normal proximal and distal
convoluted tubules, however some renal tubular cells
had vacuolated cytoplasm. This was supported by the
results of other authors ©® who confirmed no
abnormalities in the kidney histology after chrysin
administration to carbon tetrachloride treated rats. Co-
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supplementation of zinc with chrysin in group V
revealed normal glomerulus and urinary space. The
proximal as well as distal convoluted tubules have
apparently normal cells without vacuolated cytoplasm.
This result revealed that chrysin and zinc co-treatment
was returning the normal histological structures of renal
sections than chrysin and zinc alone. This was in line
with Butt et al. @ who found that zinc treated rats
showed a significant decrease in epithelial cell damage
and congestion in renal tissue compared to lead acetate
group.

This work revealed marked increase in the amount
of collagen fibers distribution in the renal sections
stained by Masson Trichome in group (I). Similarly,
Balaji et al. ® documented that the kidneys' entire
collagen content significantly increased in lead acetate-
treated rats compared with control rats. But conversely,
the renal sections from chrysin treated group and zinc
treated group showed moderate increase in the density
and distribution of collagen fibers. This in line with
other authors ¢ who confirmed that chrysin treatment
significantly decreased collagen fiber deposition and it
can protect against renal tubulointerstitial fibrosis
produced by cyclosporine A through Transforming
Growth Factor B1(TGF-B1) inhibition.

When DNA damage occurs and reactive oxygen
species levels rise, p53 protein levels quickly rise to
considerable levels @Y. Also, other authors ©2
mentioned that lead acetate has the ability to damage
DNA directly or indirectly through the induction of
oxidative stress in cells and DNA. This interprets why
the present study found that lead acetate seriously
damages the kidneys and therefore, sections from group
Il showed highly diffuse positive P53 nuclear
immunoreactions.

In this study groups Ill and IV exhibited few
positive P53 nuclear immunoreactions in the current
study. While renal sections of group V showed negative
P53 immunoreactions. This indicated the highly
ameliorative role of chrysin and zinc combination in
treatment of lead acetate nephrotoxicity. This is
supported by the work of Kucukler et al. @ who stated
that chrysin decreases the level of p53 by improving
oxidative stress and DNA destruction because of its
antioxidant influence, so protecting renal tissue from
lead acetate toxicity.

This is in agreement with Moslemi et al. ¢ who
found that zinc inhibits apoptosis and protects against
renal ischemia-reperfusion injury, potentially as a result
of lowering oxidative stress and caspase 3 activation.

Also lead acetate sections revealed marked
increase in TNF- a cytoplasmic immunoreactions. This
is in agreement with Kucukler et al. ® who
demonstrated that lead acetate cause marked expression
of TNF-a in renal glomeruli and interstitial tissue. This
may be explained by oxidative stress, which stimulates
Nuclear Factor Kappa B (NF-kB) and an inflammatory
mechanism is triggered, which results in liberation of
pro-inflammatory cytokines, mainly TNF-a ¢4,
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In this experiment, administration of zinc with
chrysin in group V showed negative TNF-a cytoplasmic
immunoreactions as in control group. Flavonoids have
an essential role in the regulation of cellular processes,
including the inflammatory pathways modulation and
cell cycle signals . Our study found moderate TNF-o.
cytoplasmic expression in renal sections of chrysin
treated rats. Similar results obtained by other authors
who mentioned that chrysin successfully decline the rise
in ferric nitrilotriacetate-mediated TNF-o and COX-2
immunoreactions.

CONCLUSION

Lead acetate has disturbed the normal histological
structures of renal tissue, with elevation of main area
percent of collagen fiber deposition, P53 and TNF-a
positive immune-reactivity. It also increased serum
urea, creatinine and level of tissue MDA, but reduced
the level of antioxidant enzymes. Chrysin and zinc co-
treatment highly improved the histopathological and
immune-histochemical changes in renal sections and
biochemical analysis.

e Conflicts of Interest: The authors declared no

conflicts of interest regarding the publication of this
paper.
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