Journal of Kerbala for Agricultural Sciences (Proceedings of the Third Scientific Conference
of the Faculty of Veterinary Medicine / University of Kerbala on 10™ April 2017)

Histopathological study in Lungs of mice implanted with mammary
adenocarcinoma (AM3) and treated with flavonoids (apigenin)
Zainab Ismail Ibrahim * Zainab Jamal Mohammed Jawad*

Layla Hashim Alo™
*Department Of Pathology And Poultry Diseases, ** Department Of Physiology
And Pharmacology, College Of Veterinary Medicine / Baghdad University- Iraq.
E.mail:zainabalrubaei@yahoo.com

Abstract:

Several studies have demonstrated that the anticarcinogenic properties of apig-
enin occur through regulation of cellular response to oxidative stress and DNA dam-
age, had a role as anti-oxidant activity and regulate the redox status and prevent dam-
age caused by oxidative stress. The present study aimed to investigate the hitopahto-
logical changes may occurred in pulmonary tissues of mice implanted with mammary
adenocarcinoma AM3 and treated with flavonoid. A sixty mice bearing-mice tumor
and normal mice divided into G1; (n=3) bearing-AM3 tumor and treated with flavo-
noids (apigenin) 300mg/kg b.w/orally and daily/30 days, G2; (n=3) mice bearing-
tumor only, G3; (n=5) mice treated with flavonoids (apigenin) 300mg/kg b.w/orally
/30days, G4; (n=5) as control group treated with D.W. The results of hematoxylene
and eosin stained tissues of lung revealed significant histologic changes in tumor-
bearing mice of chronic bronchiolitis, interstitial pneumonia and alveolar emphyse-
ma, while in treated bearing-mice with flavonoid showed perivascular cuffing, no
metastasis seen.

Conclusion; apigenin has a significant anti-neoplastic role against implanted tumor
to prevent infiltration and invasion of tumor cells to distant region.

Key words: flavonoid (apigenin), anticancer efficacy, histopathological changes in mammary ade-
nocarcinoma.
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Introduction:

The recent studies revealed the efficacy of apigenin to promote cell cycle arrest
and induction apoptosis through the p53-related pathway, a further role of apigenin in
chemoprevention is the induction of autophagy in several human cancer cell lines
(11). Flavonoids could be excellent candidates as protective agents against radiation-
induced lung injury (12). Apigenin induces autophagy (a kind of cellular waste-
recycling system) in leukemia cells, which may support a possible chemo-preventive
role. Autophagy interferes with the action of the chemotherapy drug vincristine (7).

To improve these facts the present study aimed to investigate the histopathology
changes of pulmonary tissue in mice bearing mammary adenocarcinoma treated with
or/and without flavonoid.

Materials and Methods:

1-Flavonoid extraction and identification: according to (1) and the Preparation of
Flavonoid dose (300mg/kg B.W) according to (2).

2-Lab animals: mammary adenocarcinoma (AMS3) bearing mice and normal mice
from Iraqi Center for Cancer and Medical Genetic Research (ICCMGR).

3- Experimental design: both strains of mice divided randomly to four groups as
following:

1° group: (n=3) AM3 bearing mice treated with Flavonoid (300mg/kg B.W) orally/
daily dose-30 days.

2" group: (n=3) AM3 bearing mice alone as positive control group.

3" group: (n=5) Flavonoid (300mg/kg B.W) orally alone/ daily dose-30 days.

4™ group: (n=5) D.W., The negative control group.

4-Histopathological examination: the specimens of lungs (1 cm® were taken from
sacrificed animal groups post 30 days the end of study, preserved in 10% formalin
until paraffin blocking sectioning (4).

Results of lung Histopathology: investigated significant microscopic lesions in the
pulmonary tissues of mice treated with flavonoid; characterized by necrotic bronchio-
litis in mice treated with flavonoid only, and peri-bronchiolar focal infiltration of
mononuclear cells (figures-1&2), thickening of alveolar walls due to congestion of
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alveolar capillaries mixed with edematous-eosinophilic fluid and dilated alveolar ca-
pillaries which contained mononuclear cells (figure-3), few infiltration of mononu-
clear cells and proliferation of pulmonary macrophages seen in alveolar lumen and
inter-alveolar septa (figure-4), long folding-like appearance of hyperchromatic epi-
thelial cells of bronchioles (figure-5), eosinophilic mucinous material secreted in the
lumen and heavy perivascular infiltration (figure-6).

In bearing tumor-treated flavonoid there were focal aggregations of mononuclear
cells; peribronchiolar and interalveolar septa (figures-7&8), congested pulmonary
blood vessels and contained mononuclear cells (figure-9&10), no infiltration or inva-
sion of tumor cells in lungs during apigenin treatment or metastastic cells.

In tumor group; the dilated blood vessel lodged with a mass of tumor cells (figure-
11&12), perivascular cuffing, fibrin and intravascular edema, peribronchiolitis with
emphysema (figure-13).

All microscopic lesions were compared with negative control group which appeared
no significant lesions (NSL).
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Figure-1: Hlstopathologlc sectlon in mouse treated W|th flavon0|d
(300mg/kg-b.w/30 days orally), showed necrotic bronchiolitis ( =)

H&E stain, 20X).
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Figure-2: High magnification of figure-1 showed focal perivascular
cuffing ( =) (H&E stain, 40X).

Figure-3: Histopathology section in mouse-bearing tumor treated with
flavonoid, showed thickened alveolar walls, interstitial edema and lym-
phocytes infiltration ( =3 (H&E stain, 40X).
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Figure-4: Histopathology section in mouse-bearing tumor treated with

flavonoid, showed pulmonary macrophages (& ) and emphysema (
(H&E, stain, 20X).

Figure-5: histopathology section in mice treated with flavonoid,
showed long folding epithelium of bronchoiles ( = ) (H&E stain,
40X).
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Figure-6:Histopathologic section in mouse-bearing tumor treated
with flavonoid (300 mg/kg b.w), showed great dilation of pulmo-
nary blood vessel, enlarged vacuolated endothelial cells (=) con-
tained mononuclear cells with fibrin ( *(H&E stain, 40X).

Figure-7: Histopathologic section in mouse-bearing tumor treated
with flavonoid (300 mg/kg b.w), showed peribronchial follicular ag-

-
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gregation of lymphocytic cells ( ) and interalveolar septa (H&E
stain, 20X).

o

Figure:8: H_ig‘;.h‘ mggnifiéafioh of figure-3, showed follicular péribron-
cular aggregation of lymphocytic cells ( =3 (H&E stain, 40X).

Figure-9: Histopathologic section in mouse-bearing tumor treated with
flavonoid, showed intra and perivascular edema and inflammatory cells
(=—>») and emphysema (H&E stain, 40X).
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Figure-10: Histopathologic section in mouse-bearing tumor treated with

flavonoid, showed peribronchiolitis ( =) and epithelial folding with
&E stain, 20X).

<

Figure-11: Histopathologic section in mouse-bearing tumor, showed
lodged tumor-thrombus of pulmonary blood vessel (=—> ) and severe
emphysema (H&E stain, 10X).
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Figure-12: high magnification of 10, showed pleomorphic tumor cells
mixed with inflammatory cells occlude the dilated pulmonary blood ves-
sel (€—) (H&E stain, 40X).

Figure-13: histopathologic section in tumor-bearing mouse, showed se-
vere peribronchiolitis and fully intravascular edema (—») (H&E stain,
20X).
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Discussion:

Flavonoids; plant phenolic compounds constituting the largest class of non-
essential nutrients in our diet, have been shown to have anti-cancer and anti-
inflammatory activities (8&3). Apigenin regulates inflammatory mediators, including
IL-1a and TNF-a, in both human and mouse cell lines (13 &6), that may agree with
present study which revealed moderate infiltration of mononuclear cells (lympho-
cytes and macrophages) may due to the oxidative activity of flavonoid that reduced
the toxic effects of tumor cells from damaged the tissues, which occurred in necrotic
changes of lining epithelial cells.

Several studies suggest that flavonoids may act as antioxidants, free radical
scavengers or radioprotectors (9). Flavonoids possess an interesting anti-
inflammatory profile, related to their capability to scavenge various oxidizing species
I.e. superoxide anion (O2-), hydroxyl radical or peroxy radicals (5). Superoxide dis-
mutase, a known scavenging agent of superoxide radicals, is believed to act as a first
line of antioxidant defense against oxygen free radicals that mediate cytotoxicity or
cell death. Results of (2) showed significantly high mean value for SOD activity after
flavonoids injection than its value in normal control group. SOD levels in the flavo-
noids-radiation group was significantly higher compared to the radiation control
group, may hypothesized that the efficacy of flavonoids in preventing radiation dam-
age may depend on the elevation of SOD. No significant inflammatory reaction in
lung tissues treated with flavonoid agreed with (10) who revealed that apigenin re-
duced pro-inflammatory cytokine production by inhibiting NF-kB phosphorylation in
macrophages and reduced neutrophil chemotaxis in vitro.

In tumor-treated with apigenin no tumor cells infiltration, invasion or associated
cells from macrophages or lymphocytes, the significant lesion was lymphocytic infil-
tration, may agree with several studies demonstrated the anticarcinogenic properties
of apigenin through regulation of cellular response to oxidative stress and DNA dam-
age, suppression of inflammation and angiogenesis, retardation of cell proliferation,
and induction of autophagy and apoptosis (1).

Conclusion: the significant efficacy of apigenin in elimination, and invading preven-

tion of mammary adenocarcinoma AM3 in mice.
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