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INTRODUCTION 

olorectal carcinoma (CRC) is the world's second 

most frequent disease, with the second-highest 

death rate when compared to other cancers (1). The disease 

path is characterized by the development of abnormal crypt 

foci, polyps, mucosal cell clusters, adenocarcinoma, and 

adenomas (2). Because of exposure to toxins associated 

with food, the gut has high acceptability for the occurrence 

of cancer disease lesions, and the epithelial cells have a 

rapid ability to turnover, therefore, during this period, 

colorectal cancer will be converted from adenoma to 

carcinoma stage (1). Colorectal cancer etiological agents 

include molecular, genomic, and pathological changes (3,4). 

Azoxymethane (AOM)-induced morphological changes 

were linked to the formation of abnormal crypt foci (ACF) 

and damaged DNA of the proliferating cells (5). 

Some quinolones have anticancer properties in addition 

to antibacterial properties (6), anti-inflammatory 

properties (7), antiviral (8), and antifungal (9). Quinolones 

are promising anticancer agents, with some of them 

currently undergoing clinical trials (10). Furthermore, the 
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 Colorectal cancer ranks as the third most commonly diagnosed cancer and the second 
leading cause of cancer-related deaths globally. Fluoroquinolones, particularly Levofloxacin, 
have garnered interest for their potential anti-cancer effects, primarily due to their high 
affinity for metallic ions like copper. This affinity enhances their spectrum of activity and 
enables greater interaction with DNA in cancer cells, thereby inhibiting proliferation. 
Building on our prior work, where we synthesized copper-modified Levofloxacin (MOLVX), 
this study explores its therapeutic potential in treating precancerous colorectal lesions, 
known as Aberrant Crypt Foci (ACF), in a murine model. Sixty female Balb-C mice were 
randomized into six groups (n=10 per group). The first group served as a negative control 
and received no treatment. The remaining groups were administered azoxymethane (AOM) 
at 10 mg/kg body weight (BW) twice weekly to induce ACF. Among these, the second group 
acted as a positive control and received no further treatment. The third group was 
intraperitoneally administered doxorubicin at 16.2 mg/kg BW once a week for four weeks. 
The fourth group was treated with Levofloxacin at 25 mg/kg BW via oral lavage daily for 
four weeks. The final two groups received daily oral lavage treatments of MOLVX at doses of 
5 mg/kg and 2.5 mg/kg BW for four weeks, respectively. Histopathological analysis of ACF 
tissues, stained with hematoxylin and eosin, revealed a statistically significant reduction 
(P<0.05) in ACF count among groups treated with MOLVX, doxorubicin, and Levofloxacin, 
compared to the positive control. Additionally, both MOLVX-treated groups showed a 
significant decrease (P<0.05) in proliferating cellular antigen (PCNA) levels. In conclusion, 
both MOLVX dosages (2.5 mg/kg and 5 mg/kg BW) demonstrated promising therapeutic 
efficacy against precancerous colorectal lesions in mice. However, the 5 mg/kg BW dose 
appeared to be more potent. 
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first anticancer quinolone in its class to receive FDA 

approval for the treatment of acute myeloid leukemia was 

levofloxacin (11). There is much research into the potential 

anticancer effect of various antibacterial fluoroquinolones 

that were thoroughly studied and used in medicine. 

Fluoroquinolone drugs, as some anti-cancer medications 

such as doxorubicin, can inhibit the type II topoisomerases 

necessary for DNA replication in eukaryotic cells to produce 

an antitumor effect (12). Compared to other topoisomerase 

II inhibitors and having desirable physicochemical 

properties, fluoroquinolones have a lower level of toxicity, 

emerging and developing resistance and proclivity for the 

development of drug-induced secondary neoplasia, and 

higher potency (13). 

Several studies on the potential genotoxic and cytotoxic 

effects of fluoroquinolones, including levofloxacin, were 

conducted using various in vivo and in vitro studies (14–

16). It was discovered that some drugs that are not 

anticancer have recently been discovered like Levofloxacin 

may play a significant role in breast cancer treatment (17) 

and Levofloxacin decreases cancer cell proliferation, clone 

formation, and xenograft tumor growth by arresting cells in 

G2/M and promoting apoptosis (18). Importantly, 

Quinolones' structural characteristics that are necessary 

for their anticancer activity were identified. The majority of 

the structural changes required to convert 

fluoroquinolones from antibacterial to anticancer analogs 

happened at position 3 (carboxylic group) and position 7 

(cyclic amino group) (12). 

Derivatives of copper phenanthroline exhibit significant 

biological activity, such as antitumor activity and nuclease 

(19). A 1,10-phenanthroline-derived copper complex has 

effective DNA cleavage activity (20). Copper (II) complexes 

are crucial in naturally occurring biological systems such as 

[Cu, Zn-superoxide dismutase (SOD)]. SOD is important to 

organisms for eliminating a load of reactive superoxide 

radicals since it degrades superoxide quickly (20). Copper-

based complexes are now widely recognized as the best 

alternative to cisplatin drugs and are widely used in cancer 

chemotherapy (21). Interestingly, Because of the 

effectiveness of levofloxacin and levofloxacin-metal-based 

complexes in several experimental in vivo and in vitro 

cancer research (22). Thus, the current study aimed to 

investigate the potential anti-colorectal cancer activity of 

chemically modified levofloxacin (MOLVX) in AOM-induced 

colorectal cancer mice, using immunohistochemistry (IHC) 

assay for detection of PCNA and histopathological method 

for detecting changes of ACF. 

MATERIALS AND METHODS 

All procedures used in this study were reviewed and 

approved by the Scientific Committee of Pharmacy and 

Toxicology Department, College of Veterinary Medicine, 

University of Baghdad in compliance with the ethical 

principles of animal welfare. 

Preparation of Animals 

We received 60 adult healthy female albino Balb-C mice 

from the National Center of Drug Control and Research. 

These mice were maintained in the animal house of the 

University of Baghdad, College of Veterinary Medicine, and 

employed in the current study. At 7-10 weeks of age, and 

weighing 22-41 g, they were all healthy. Plastic cages 

containing hardwood chips for bedding were changed 

weekly to maintain a sanitary environment. Mice were kept 

in an air-conditioned room at 25 °C±2 with a 13/11 

light/dark cycle. The mice were housed in conventional 

laboratory settings with ad libitum food and water. 

Preparation of Azoxymethane Injection 

Azoxymethane (AOM), A5486-25MG, 13.4 M, ≥98%, 

ampoule 25 mg SEGMA-ALDRICH PCode: 1002937430 USA, 

for stock solution 0.5 mg/mL, AOM ampoule was dissolved 

in sterile 50 mL 0.09% normal saline and kept at 4 °C. The 

dose volume was 0.1 mL per 10 g of mice weight, which 

represents the ideal dose of 10 mg/kg BW (23) for 

induction of aberrant crypt foci. 

Preparation of levofloxacin solution 

The raw material of the levofloxacin (TaviPharma, 

Holand) stock solution was prepared by dissolving raw 

levofloxacin 25 mg complete to 10 mL distilled water to get 

a final concentration of 2.5 mg/mL. The dosing volume 

given to the mouse was 0.1 mL/10 g of mouse body weight 

according to. 

Preparation Doses of the MOLVX 

The first dose of 5 mg/kg was prepared by dissolving 2.5 

mg of MOLVX and 5 mL distilled water which equals 50-fold 

cytotoxic concentration. The final concentration will be 0.5 

mg/mL, and the dosage rate becomes 0.05mg/10 g BW and 

each mouse received 0.1mL/10 g BW. The second dose of 

2.5 mg/kg was prepared by dissolving 1.25 mg of MOLVX in 

5 mL distilled water, where 2.5 mg is equal to 25 folds of 

cytotoxic concentration. 

The above-modified levofloxacin (MOLVX) that has 

been used in this study was prepared by our previous 

experiment, which was published in the International 

Journal of Health Sciences in the upcoming special issue of 

2022 (24), using Schiff's base method, where the chemical 

formula of MOLVX is ([Cu (Levo)(Phenan)Cl]Cl, molecular 

weight = (C30H33Cl2CuFN5O4) 681.07 g/mol-1. 

Preparation of Doxorubicin Solution 

Based on the species’ actual body weight, it is possible 

to accurately convert a mg/kg dose to a mg/m2 dose. The 

surface area was computed using the formula mg/m2=km 

mg/kg for converting doses. For all species, the Km factor 

fluctuates and rises as body weight does (25). The dose was 

converted from mg/m² to mg/kg divided by a factor of 37, 

Human Equivalent Dose (HED)=16/37= 0.432 mg/kg BW in 

humans (16= is the intermediate dose that causes a less 
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cardiotoxic effect in humans, which is used for minimizing 

cardiotoxicity). To convert the dose from humans to mice, 

it was divided by factor 12(2) Animal Equivalent Dose 

(AED)= Human dose × Km ratio, where km is the factor (26) 

This yielded a dose of 0.053 mg/10 g BW in mice, which is 

equivalent to 5.3 μg/10 g BW or 530 μg/kg BW. 

To prepare a 5 μg/mL concentration solution of 

doxorubicin for fitting the dose of 5 μg/10 g BW/mice in 0.1 

mL of doxorubicin solution: ampoule of doxorubicin 50 mg 

was dissolved up to 25 mL normal saline to get the 

concentration of 2 mg/mL (stock solution). It was taken of 

0.5 mL from a stock solution that contained 1 mg of 

doxorubicin, then completed up to 20 mL to get 50 μg/mL, 

So, the dosing volume was 0.1 mL/10 g BW mice, which 

represented the curative dose of doxorubicin. 

Grouping of the Animals 

On the day of the experiment, the thirty-six mice were 

randomly divided into six equal groups, Control Negative 

healthy animal without induction, and was administered 

normal saline for a month. Control positive included 

animals that were by 10 mg/kg BW-IP of AOM once weekly 

for two weeks without any treatment. After 2 weeks they 

received 0.1 mL of normal saline once daily for 4 weeks. 

Group (doxorubicin) animals induced with AOM were then 

treated with doxorubicin (16.2 mg/kg BW) once weekly for 

4 weeks. Group (levofloxacin) animals induced with AOM 

were then treated with Levofloxacin 25 mg/kg BW, once 

daily for a month. Group (5mg MOLVX) animals induced 

with AOM then treated with and then treated with modified 

levofloxacin 5 mg/kg (MOLVX) 0.1 mL/10 g BW once daily 

for a month. Group (5mg MOLVX) animals induced with 

AOM then treated with and then treated with modified 

levofloxacin 5 mg/kg (MOLVX) 0.1 mL/10 g BW once daily 

for a month. 

Identification of Aberrant Crypts Foci (26 Bird, 1987). 

All animals were sacrificed with diethyl ether after four 

weeks following the second AOM injection. After sacrifice, 

the colon and rectum and flushed with ice-cold PBS to 

eliminate any material then opened longitudinally and 

preserved in 10% neutral buffered formalin. A specialist 

pathologist identified and counted ACF after 24 hours in 

fixative. The colon was stained with methylene blue on the 

slide under the microscope after counting the ACFs, 

removing the stain by adding methanol at 25 °C. ACF 

differed from surrounding normal crypts by size, extended 

luminal entrance, greater separation between cells' luminal 

and basal surfaces, 2 or more aberrant crypts with 

thickened epithelial 54-cell linings, and larger pericryptal 

region (27, 28). After counting ACFs, the dye was removed 

with 70% methanol and moderate shaking for 4-6 min to 

prepare sections for hematoxylin and eosin (H&E) staining. 

IHC for PCNA Procedure 

IHC labeling was used to assess the presence of the 

specified proteins in the colonic tissues. The experiment 

was conducted according to the previously mentioned 

specifics (29). The program Image J software was used to 

grade each stained segment, with 0 representing negative, 

weakly positive, positive, and strongly positive, for 1, 2, and 

3 respectively. According to the staining intensity and 

percentage of the positive area, an average score was 

utilized to measure the relative expression of proteins. 

The IHC was applied according to the manufacturer's 

instructions using the Dako “EnVision detection 

immunohistochemistry kit (Envision FLEX, Dako, K8000, 

Denmark). Primary anti-PCNA (rabbit polyclonal anti-

PCNA antibody: E-AB-70004, Elabscience, China) was used 

to detect PCNA protein expression in this study. Anti-PCNA 

100-fold dilutions of primary antibodies (EnVision FLEX 

Antibody Diluent, Dako, K8006, Denmark). Sections of 

paraffin-embedded large intestinal tissue were cut at 4 µM 

and mounted on positively charged glass slides 

(CrystalCruz® Electro-Statically Charged Micro Slides, sc-

363562, Santa Cruz Biotechnology, USA) using a hot plate 

(K&K HYSH11, Korea). Preheated the large intestine tissue 

section to 55 °C, deparaffinized it twice (10 min each), and 

rehydrated it in four changes of 100%, 100%, 90%, and 

70% ethanol alcohol for 2 min each. Rinsed tissue slices 

were submerged in tris-buffered saline (TBS, SM831) for 5 

min. After wiping, the excess buffer was tapped off”. Rinsed 

tissue pieces were immersed for 5 min in TBS. Tissue 

sections were incubated at 97 °C for 25 min in EnVisionTM 

FLEX Target Retrieval Solution, High pH, DM828. Tissue 

sections were soaked in a TBS buffer solution for 5 min after 

20 min in cold water. Tissue paper was used to wipe off the 

excess buffer. Tissue slices on glass slides were circled with 

a wax pen (Gene Tech Pen, Elabscience, E-BC-R531, China) 

to contain the reagent. Tissue slices were submerged for 5 

min in EnVision FLEX Wash Buffer (SM831). “Wipe off 

tissue buffer. Tissue sections were flooded with 100 µL of 

peroxidase-blocking reagent (SM801) and incubated in a 

humidity chamber for 10 min before being rinsed and 

submerged in two changes of TBS buffer bath for 5 min 

each. Tapping and wiping removed tissue slide buffer. The 

sections were incubated with anti-PCNA primary 

antibodies for one hour at room temperature, then washed 

and submerged in two changes of TBS buffer bath (EnVision 

FLEX Wash Buffer) for 5 min each. Tissue pieces were 

cleaned to remove the excess buffer. Next, 100 µL of 

secondary antibody colored with horseradish peroxidase 

(EnVision FLEX/HRP, SM802) was applied to tissue 

sections and incubated at room temperature for 30 min 

before being rinsed and submerged in two changes of TBS 

buffer bath (EnVision FLEX Wash Buffer, SM831). Tissue 

paper removed extra buffer. 100 µL of DAB plus a substrate-

chromogen solution which was applied to tissue slices and 

incubated for 10 min. After rinsing, sections were given 2- 
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5 minute TBS buffer baths (EnVision FLEX Wash Buffer, 

SM831). Counterstaining with Mayer hematoxylin (Bio-

Optica, 05-06002/L, Italy) took 3 min. Two-minute drains 

were performed in 70%, 90%, and 100% ethanol. After two 

10-minute xylene washes, tissue sections were mounted 

with DPX and coated with coverslips. Tissue sections were 

magnified 100× and 400×. IHC was assessed according to 

(30). The quantity score (QS) of stained tumor cells was 

estimated as follows: Estimation of staining intensity was 

scored into (1) being the most negative; (2) being the 

weakest positive; (3) being the strong positive; According 

to the staining intensity and percentage of the positive area, 

an average score was utilized to measure the relative 

expression of proteins. follows: score 0, no staining; score 

1, weak staining; score 2; moderate staining; and score 3, 

strong staining. The IHC score was obtained from the 

multiplication of the staining intensity scores and 

expression scores. 

Statistical Analysis 

A one-way Analysis of Variance (ANOVA) was used to 

assess the differences between means at P≤0.05 during the 

procedure using SPSS version 24. For comparing between 

means, the least significant differences (LSD) were used. 

RESULTS 

Body Weight 

The results of the body weight summarized in Table 1 

showed that there was a significant (P<0.05) decrease in 

the third week from the beginning of the experiment 

exactly at the second dose of AOM in all groups in 

comparison with positive control. Also, there were no 

significant differences between the groups treated with 

(doxorubicin) and the group treated with (levofloxacin) in 

comparison with the control negative. Groups treated with 

MOLVX5 mg/kg) and group (MOLVX2.5 mg/kg) showed a 

significant decrease (P<0.05) in comparison with the 

control positive, especially from the third till the end of the 

last week of the experiment, and the group treated with 

(AOM and doxorubicin) and the group treated with 

(levofloxacin) as well. Interestingly, the result showed no 

significant change in the 7th and the last week of the 

experiment between the control positive and control 

negative. 

 

 
Table 1. Body weight (g) of experimental groups 

 

    Induction  Weeks After treatment 
Groups  Before  1 week 3 weeks  4 5 6 7 
Negative control  32±1.81  32±2.11 33±2.08 ab  33±2.14 a 34±1.95 ab 35±1.86 a 35±1.88 a 
Positive control (AOM)  33±2.83  29±2.30 37±1.51 a  32±3.25 ab 38±3.31 a 34±2.65 ab 35±3.25 a 
AOM+Doxorubicin  33±0.80  31±0.71 30±1.00 bc  31±0.99 ab 32±0.85 b 30±0.92 bc 30±1.11 b 
AOM+Levofloxacin  30±1.16  30±1.14 31±1.35 b  30±0.95 ab 31±0.89 bc 30±0.94 bc 30±0.69 b 
AOM+MOLVX5  32±1.51  30±1.09 25±1.30 d  25±1.22 c 26±1.05 d 28±0.46 c 29±0.71 b 
AOM+MOLVX2.5  32±1.04  30±0.91 27±0.32 cd  28±0.73 bc 28±0.79 cd 28±0.42 c 29±0.47 b 
LSD  4.29  3.99 3.81  4.521 4.036 3.769 4.153 
P-value  0.694  0.581 <0.0001  0.0072 <0.0001 0.0031 0.0035 

Values are means±SEM, n = 6 per treatment group. a-dMeans in a column with different superscript letters significantly different (P≤0.05). The negative control group (was G1) 
administered normal saline; the Positive control group (G2) injected with 10 mg/kg BW intraperitoneal (I.P.) of azoxymethane (AOM) once weekly for two weeks without any 
treatment, after 2 weeks received only 0.1 mL of normal saline once daily for 4 weeks; AOM+Doxorubicin group (G3), injected with 10 mg/kg BW I.P. of AOM once weekly for 
two weeks, then treated with doxorubicin (16.2 mg/kg BW) once weekly for 4 doses; AOM+Levofloxacin group (G4), injected with 10 mg/kg BW I.P. of AOM once weekly for 
two weeks, then treated with levofloxacin (25 mg/kg BW) once daily for 30 days; AOM+MOLVX5 (G5) and AOM+MOLVX2.5 (G6), injected with 10 mg/kg BW I.P. of AOM once 
weekly for two weeks, then treated with 5 mg/kg and 2.5 mg/kg of modified levofloxacin (MOLVX 5mg and MOLVX 2.5mg, respectively) once daily for 30 days 

 

 

Table 2. Aberrant crypt foci (ACF) of experimental groups 

 

Groups  Number of ACF 

Negative control   9.628±0.793 a 

Positive control (AOM)  0.000±0.000 f 

AOM+Doxorubicin  2.880±0.427 c 

AOM+Levofloxacin  3.504±0.257 b 

AOM+MOLVX5  1.772±0.240 d 

AOM+MOLVX2.5  1.094±0.174 e 

LSD  1.763 

 

Histopathological Study 

ACF histopathology 

Histopathological examination of ACF has been done by 

a consultant pathologist under a light microscope using 

H&E staining. The result of ACF showed that otherwise a 

significant (P<0.05) decrease in ACF of all treated groups 

group (AOM and doxorubicin), group (AOM and 

Levofloxacin), group (AOM and MOLVX5 mg/kg), group 

(AOM and MOLVX2.5 mg/kg) in comparison with Control 

positive which received azoxymethane only) (Table 2). 

In the current study, the results of ACF demonstrate 

greater cellularity (cellular hyperplasia), loss of goblet cell 

population, elongation of nuclear, loss of cellular. 
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orientation, enlarged villi of the colon due to the 

proliferation of pleomorphic neoplastic epithelial cells in 

the AOM group (Figure 1 B1, B2) show in comparison to 

normal histological findings of the colon The experimental 

groups, group (G5) administered MOLVX at a dose of 

2.5mg/kg exhibits (figure 1 E1, E2), and group (G6) 

administered MOLVX at a dose of 5mg/kg (figure 1 F1, F2) 

have been shown to significantly improve tissue histology, 

and decrease the number of ACF and demonstrated a 

statistically significant decrease (P<0.05) in the number of 

A1 

A2 

D1 

B1 

D2 

B2 

E1 

E2 

C1 

C2 

F1 

F2 

Figure 1. Histopathological section (H&E) of adult local Balb-C female mice colon in (A1, A2) Negative control group (G1) showing the normal 
histological structure of the colon. A1: 10× and A2: 40×. (B1, B2) Positive control group (G2, azoxymethane (AOM group)) mice showing dysplastic 
aberrant crypt foci feature manifested with enlarged villi (arrowhead  of the colon due to proliferation of pleomorphic neoplastic epithelial cells, where 
the neoplastic cells showed eosinophilic and basophilic color. Also, mitotic activity (arrow )was observed in neoplastic cells. B1: 10× and B2: 40×. (C1, 
C2) AOM+Doxorubicin 16.4 mg/kg group (G3) mice showing hyperplastic aberrant crypt foci manifested with the proliferation of preneoplastic cells 
(arrow [both10x and 40x) in the villus head led to enlarge of the affected villus head. C1: 10× and C2: 40×. (D1, D2) AOM+Levofloxacin 25 mg/kg group 
(G4) mice showing hyperplastic aberrant crypt foci manifested with the proliferation of preneoplastic cells (arrow) in the villus. D1: 10× and D2: 40×. 
(E1, E2) AOM+modified levofloxacin 5 mg/kg   (MOLVX5) group (G5) mice showing the colon villi showed normal histology features with the presence 
of mild hyperplasia (arrow) of epithelial cells in the head of the villi. E1: 10× and E2: 40×. (F1, F2) AOM+modified levofloxacin (MOLVX) 2.5 mg/kg  
group (G6) mice. The colon villi showed normal histology It is seen that the tissues undergo a slow restoration process, characterized by a reduction in 
the occurrence of aberrant crypt foci (ACF) and a decline in mitotic activity. F1: 10× and F2: 40× 
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aberrant crypt foci (ACF) compared to the positive control 

group (Table 2). Based on these findings presented it can be 

inferred that MOLVX, administered at both doses, has 

superior efficacy compared to the other medications 

examined in this study. Specifically, MOLVX demonstrates 

notable effectiveness in addressing precancerous tissue 

damage caused by the carcinogenic chemical AOM, as well 

as in avoiding colorectal cancer (CRC) in individuals with 

high-risk adenomas. Nevertheless, it is imperative to 

conduct more extensive and prolonged investigations to 

validate these discoveries. 
 

PCNA Labeling Index 

The results of PCNA scoring showed various percent 

areas of stained tissue and intensity of staining (Table 3). 

The treatment period took a month with once-daily 

administration; the treated groups showed a therapeutic 

effect on experimental Azoxymethane-induced 

adenocarcinoma in mice in comparison to the positive 

group. Groups treated with 2.5 mg/kg MOLVX, 5 mg/kg 

MOLVX, Levofloxacin, and doxorubicin exhibited a 

significant decrease (P<0.05) in comparison with control 

positive. Therefore, the current study found that MOLVX2.5 

mg/kg is a more effective drug than other treated groups, 

which is assumed to function as anti-PCNA, so, it is 

considered the best antiproliferative agent in the current 

study according to the above findings as Figure 2 (A, B, C, D, 

E, and F). 

 

 
Table 3. Proliferating cell nuclear antigen (PCNA) of experimental groups 

 

Groups  Stained cells (%)  Score quantity Stain intensity  Score intensity  Total score  PCNA-LI % M±SE 

Negative control 

 70  1 No stain  Zero  0  

0.00±0.00 d 
 80  1 No stain  Zero  0  
 75  1 No stain  Zero  0  
 75  1 No stain  Zero  0  
 70  1 No stain  Zero  0  

Positive control (AOM) 

           
 90  4 Strong  Three  12  

10.8±0.73 a 
 80  3 Strong  Three  9  
 85  4 Strong  Three  12  
 70  4 Strong  Three  12  
 80  3 Strong  Three  9  

AOM+Doxorubicin 

           
 15  3 Moderate  Two  6  

7.20±1.36 b 
 15  2 Moderate  Two  4  
 10  4 Moderate  Two  8  
 5  3 Moderate  Two  6  
 10  4 Strong  Two  12  

AOM+Levofloxacin 

           
 90  2 Moderate  Two  4  

3.20±0.49 c 
 90  2 Moderate  Two  4  
 75  2 Moderate  Two  4  
 80  2 Weak  One  2  
 75  2 Weak  One  2  

AOM+MOLVX5 

           
 75  1 Moderate  Two  2  

1.80±0.20 cd 

 85  1 Moderate  Two  2  
 85  1 Moderate  Two  2  
 90  1 Moderate  Two  2  
 75  1 Weak  one  1  

AOM+MOLVX2.5 

           
 65  0 Weak  One  0  

0.80±0.37 d 

 80  1 Weak  One  1  
 75  1 Moderate  Two  2  
 80  1 Weak  One  1  
 75  0 No staining  One  0  

LSD           1.993 
P-value           <0.001 

Values are means±SEM, n = 5 per treatment group. a-dMeans in a column with different superscript letters significantly different (P≤0.05). The negative control group (G1) was 
administered normal saline; the Positive control group (G2) was injected with 10 mg/kg BW intraperitoneal (I.P.) of azoxymethane (AOM) once weekly for two weeks without 
any treatment, after 2 weeks received only 0.1 mL of normal saline once daily for 4 weeks; AOM+Doxorubicin group (G3), injected with 10 mg/kg BW I.P. of AOM once weekly 
for two weeks, then treated with doxorubicin (16.2 mg/kg BW) once weekly for 4 doses; AOM+Levofloxacin group (G4), injected with 10 mg/kg BW I.P. of AOM once weekly for 
two weeks, then treated with levofloxacin (25 mg/kg BW) once daily for 30 days; AOM+MOLVX5 (G5) and AOM+MOLVX2.5 (G6), injected with 10 mg/kg BW I.P. of AOM once 
weekly for two weeks, then treated with 5 mg/kg and 2.5 mg/kg of modified levofloxacin (MOLVX5 and MOLVX2.5, respectively) once daily for 30 days 
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Figure 2. Photomicroscopic image (DAB & hematoxylin stain) of adult local Balb-C female mice colon in (A1, A2) Negative control group (G1) mice 
showing normal expression of proliferating-cell nuclear antigen (PCNA) protein in intestinal epithelial cells (arrows). A1 100× and A2 400×. (B1, B2) 
Positive control group (G2, azoxymethane (AOM group)) showing overexpression of PCNA (arrowhead) in neoplastic intestinal epithelial cells, with 
aggregation of neoplastic cells forming a huge mass (arrow) within the villi. B1: 100× and B2: 400×. (C1, C2) AOM+Doxorubicin 16.4 mg/kg group 
(G3) mice showing overexpression of PCNA protein (arrows) in neoplastic intestinal epithelial cells¸with aggregation of neoplastic cells forming a 
mass in affected villi. C1: 100× and C2: 400×. (D1, D2) AOM+Levofloxacin group (G4) mice showing expression of PCNA protein in intestinal epithelial 
cells (arrows). D1: 100× and D2: 400×. (E1, E2) AOM+modified levofloxacin 5 mg/kg   (MOLVX5) group (G5) mice showing normal expression of PCNA 
protein in intestinal epithelial cells (red section) of villi and crypts (white arrows). E1: 100× and E2: 400×. (F1, F2) AOM+modified levofloxacin 2.5 
mg/kg   (MOLVX2.5) group (G6) mice showing overexpression of PCNA protein in intestinal epithelial cells (arrows)of villi and crypts (arrowhead). 
F1: 100× and F2: 400× 
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DISCUSSION 

Effect of MOLVX and levofloxacin on the body weight 

and the ACF 

Weight loss and wasting can occur in up to 80% of 

cancer patients, according to (31). Wasting is losing weight 

and muscle. In addition, cancer patients feel fatigued, weak, 

and have energy loss (32), examined the changes in body 

weight following the transferring of CD4+CD25- T cells and 

AOM therapy, and after treatment (AOM/TRANS) showing 

loss of body weight in mice. All induced animals showed 

clinical and histological symptoms of colitis, such as sticky 

feces, diarrhea, and inflammation, however, their body 

weight began to differ from the non-transplanted AOM 

group during the last 10 days of the experiment. From day 

7 to 39, the TRANS/ AOM group showed more severe body 

weight loss, which is inconsistent with our findings that 

there was no significant decrease in body weight of all 

experimental groups throughout the study period”. This 

could be supported by the absence of any clinical signs that 

may contribute to weight loss, such as anorexia, diarrhea, 

vomiting, and a slight change in stomach epithelium and 

adjusted gland. This finding is consistent with our results, 

which have seen there were minor significant changes in 

the body weight of control negative and control positive 

groups along the period of study that may be attributed to 

plats with high riched protein being used in the feeding of 

experimental animals, these could be supported by the 

absence of any clinical signs that may contribute to weight 

loss like poisonings such as anorexia, diarrhea, and 

vomiting; on the other hand, the treated groups exhibit 

significant variations within the same group based on 

treatment period as well as between groups that may 

attribute to drug’s adverse effects, these effects could 

involve changes in bowel microflora and a slight change in 

stomach epithelium and adjusted gland. Furthermore, 

amelioration in body heath in all treated groups especially 

groups of MOLVX 5mg/kg and 2.5mg/kg resulted in a 

gradual increase in body weight.  

Azoxymethane affects colon crypt histology leading to 

weight loss and inflammation when it is given to animals. 

AOM causes cryptal morphological changes in the large 

intestine as a decrease in crypt numbers and an increase in 

crypt width (aberrant crypts), thickened epithelial cell 

lining, irregular lumen, increasing pericryptal space, and 

elevation from mucosa which is associated with colon 

inflammation (26). In a study, dysplastic properties similar 

to those seen in colonic tumors were discovered in the 

colons of AOM-treated rats. The absence of sparse 

production of mucins is the most prominent feature of this 

lesion (33). This lesion also has distorted cryptal lumens 

that are smaller than the surrounding crypts, elevation 

from the mucosa, and crypt multiplicity of more than three 

crypts (34). However, AOM administration to mice in our 

study resulted in no significant changes in body weight, 

possibly due to the short period of administration and no 

impairment in the absorption process, which produces 

precancerous tissue in the colon. 

Many researchers have used the formation of ACF as a 

biomarker in the early stages of colorectal carcinogenesis. 

Previously described ACF as a preneoplastic colonic lesion 

and mucin-depleted foci (MDF) as well. Using the novel A/J 

Min/+ mouse model, researchers refined the method of 

detecting flat ACF and further characterized and defined 

them as early lesions through histological examination and 

comparison with MDF (35). Like patients with familial 

adenomatous polyposis, mice with multifocal intestinal 

neoplasia are heterozygous for a mutation in the tumor 

suppressor gene Apc (FAP). Numerous neoplastic intestinal 

polyps develop as a result of this mutation. APC inactivation 

with beta-catenin accumulation mimics would not be 

signaling pathway stimulation (36, 37). 

Mice are one of the best models for colorectal cancer 

because they spontaneously develop a large number of 

colonic lesions that evolve from monocrystal to adenoma 

and, eventually, carcinoma (38). Besides that, the efficacy of 

41 potential chemopreventive agents in CRC was assessed 

by (39), who used the inhibition of “AOM-induced ACF” as a 

measure of efficiency. 

The current study found that MOLVX can suppress the 

early stage of colon cancer by reducing the number and size 

of aberrant crypt foci induced by  (AOM) in mice's 

colorectal. When compared to the control positive group 

(AOM), there was a significant P≤0.05 decrease in ACF in 

groups treated with MOLVX that received 2.5mg and 5 

mg/kg.BW of mice. Histological characteristics and 

immunohistochemistry features supported by cytotoxicity 

MTT assay, MOLVX showed much better efficacy in the 

treatment of precancerous tissue than the other drugs that 

are used in this study. These findings are unique for this 

newly synthesized complex (MOLVX), where there are no 

recent studies about MOLVX related to the therapeutic trial 

for precancerous tissue in colorectal cancer. Furthermore, 

groups treated with levofloxacin human equivalent dose 

(HED) 25 mg/kg and Doxorubicin (HED) 16.2 mg/kg 

significantly reduced ACF numbers when compared to 

control positive. Besides that, other histological 

characteristics confirmed in this study included the 

restarting of goblet cell populations, a decrease in overall 

number, and a decrease in cell proliferation. Therefore, 

depending on these results, MOLVX with both doses is 

considered the best drug for the treatment of precancerous 

damaged tissue induced by carcinogenic chemicals (AOM) 

among all drugs used in this study. “Histopathology 

illustrations depicted the inspection of hematoxylin and 

eosin-stained sections figures ( 6 and 7). Except for the 

azoxymethane-treated mice (figures 4 and 5), all samples 

revealed maintained mucosal architecture and higher 

levels of mitotic activity in the crypts than the non-induced 

group (control) and those treated with both doses of 
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MOLVX in the presence of AOM, particularly 2.5 mg/kg, 

which is possibly due to reduced deleterious effects than 

larger doses of MOLVX (figures 8 and 9). AOM-induced ACF 

was studied extensively, this is a potent carcinogenic 

chemical that is widely used in the evaluation and safety of 

anticancer drugs leading to the inducing of precancerous 

tissue (ACF) by different mechanisms including oxidative 

stress and developing into adenocarcinoma if delayed 

diagnosis or/and left without treatment or improper 

treatment (39), our study results confirm the effectiveness 

of the newly synthesized complex MOLVX against AOM-

induced precancerous tissue for a period one-month once-

daily administration.  

Song and his colleagues (2016) (40) discovered that 

Levofloxacin (conc. 50-200 g/mL) inhibits cell proliferation 

and induces apoptosis in lung cancer cells by inducing 

mitochondrial dysfunction and oxidative damage, this is in 

agreement with our results, where the group G4 (mice 

induced by AOM and treated by levofloxacin (HED) 25 

mg/kg BW) showed significant inhibition in ACF’s numbers 

in comparison to control positive group, Levofloxacin is the 

third generation of fluoroquinolones which is commonly 

used to treat urinary tract infections, diarrhea, anthrax, 

pneumonia, and some serious infections(41), however, it 

was recently discovered that Levofloxacin was used in 

chemotherapy, which causes “mitochondrial damage, that 

results in oxidative free radical and cell death. It disrupts 

tubulin assembly and interferes with mitochondrial DNA 

replication (42). They are being researched for their tumor-

killing powers, and their mechanism of action as 

topoisomerase interrupts (topo enzymes are essential for 

“normal DNA replication) is being investigated as a 

chemotherapeutic treatment. Levofloxacin can kill 

cancerous tumor cells because it also kills eukaryotic cells 

in addition to bacterial cells; Levofloxacin disrupts the 

mitochondrial DNA (mtDNA) replication process, which 

leads to mitochondrial damage, oxidative stress, and cell 

death (43). In comparison to normal breast cells, 

levofloxacin has been shown to selectively target breast 

cancer cells resulting in cell death (44). It should be 

emphasized that fluoroquinolones with high eukaryotic 

enzyme activity have the same "DNA-damaging 

characteristics" as other topoisomerase poisons (45).  

In a second investigation, researchers discovered that 

enoxacin could increase the creation of microribonucleic 

acids (miRNAs) that inhibit tumor growth by attaching to 

the miRNA biogenesis protein, trans-activation response 

RNA-binding protein-2(TRBP) (46). Microribonucleic acids 

(miRNAs) are small-RNA molecules that regulate “gene 

expression at the post-transcriptional level”. They are 

essential for many cellular pathways, and their disruption 

is frequently linked to the development of human tumors 

(47–49). 

Since chromosomal instability (CIN) and microsatellite 

instability (MSI), these pathways for the development of 

CRC have accumulated more evidence. However, no 

significant increase in chromosome aberration (CA) was 

observed in the groups MOLVX 2.5 and 5 mg/kg and 

levofloxacin. This indicates that both groups had a decrease 

in ACF, and since both groups had a decrease in ACF, 

mismatch repair deficiency for DNA may be reversed. this 

is evidence of a decrease in ACF in both groups, and since 

these two groups showed a decrease in ACF mismatch 

repair deficiency for DNA may be reversed as indicated by 

(50). 

The current study showed multiple numbers of  ACF 

were seen in the group (control positive)than in other 

experimental treated groups (Table 2), chromosomal 

aberrations from the present cytogenetic study, as well as 

in groups 6 and 5 were treated with (MOLVX 2.5 mg/kg and 

5mg/kg BW of mice), which the above agree with study that 

confirmed by (51) in which it was found that chromosomal 

instability (CIN) that is characterized by multiple 

chromosomal abnormalities and a high frequency of loss of 

heterozygosity(LOH), appears to be the major pathway to 

colon cancer, as well as these results were confirmed by 

(52) in which it was suggested that chromosomal 

abnormalities can occur early in colon neoplasia. 

Finally, MOLVX significantly reduced the mean number 

of ACF, and not all mice tested positive for the presence of 

ACF in their colon and rectum which is revealed in the table 

(3). As the above result, the slides that showed negative 

results for ACF in MOLVX-treated mice were excluded and 

for that, only 4-5 slides from each group were used for 

PCNA analysis, which revealed ACF in H&E-stained slides. 

Antiproliferative (Anti-PCNA) effect of MOLVX and 

pure levofloxacin 

PCNA immunostaining, according to (53), is a simple 

tool for prospective studies on pathological material aimed 

at evaluating the potential relevance of proliferative 

induced to clinical prognosis or colorectal cancer risk 

prediction. PCNA is a 36-kDa (auxiliary protein of DNA 

polymerase delta) that interacts with cyclin D and cyclin-

dependent kinases, according to (54). It is found in 

proliferating cell nuclei and was linked to both “neoplastic 

and non-neoplastic cell proliferation”. Throughout the late 

G1 and S phases, the Proliferating Cell Nuclear Antigen 

protein is abundant in growing cells (54). PCNA 

immunohistochemistry can highlight the proliferative 

compartment in normal and malignant colonic mucosa. 

PCNA 's direct relationship with cell proliferation makes it 

a prognostic factor in colorectal cancer (55). 

Proliferating Cell Nuclear Antigen labeling index levels 

(PCNA-LI) are enhanced by normal large intestine mucosa, 

hyperplastic polyp, tubular adenoma with low-grade 

atypia, and tubular adenoma with high-grade atypia and 

cancer (52). Proliferating Cell Nuclear Antigen labeling 

index levels in high-grade dysplastic adenomas are raised 

regardless of histological type or tumor size. Proliferating 
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Cell Nuclear Antigen labeling index levels (PCNA-LI) are 

linked to “tumor-grade, vascular invasion, distant 

metastasis, and prognosis (56). Angiogenesis is usually 

found after invasive cancer. Even in the premalignant stage, 

epithelial cells proliferate more field effect and require 

more blood. Angiogenesis might begin with a tiny 

adenomatous polyp or aberrant ACF (57). 

Qasim et al. (2012) (58) found positive PCNA 

immunohistochemistry in all colorectal cancer cases and 

the control group. This is demonstrated by the fact that 

PCNA is expressed in all proliferating cells, even though 

intestinal mucosal cells are constantly proliferating and 

shedding. Furthermore, PCNA is involved in DNA repair, 

and it is known that Proliferating Cell Nuclear Antigen 

immunostaining may appear in cases where DNA repairs 

occur. Furthermore, the Proliferating Cell Nuclear Antigen, 

in contrast to Ki-67, may still be expressed in cells that have 

exited the cell cycle (54). 

In terms of staining intensity, carcinoma cases had a 

significantly higher frequency of cases with strong staining, 

followed by an adenoma, and then control groups. When 

comparing the three digital parameters of Digimizer 

software (A: area, N: number of objects, and I: intensity), 

carcinoma cases had a significantly higher frequency of 

cases with strong staining. PCNA-LI cells were found in the 

colonic crypts of normal mucosa. In carcinoma, the stained 

cells showed a uniform distribution in the lower half of the 

crypts (the active proliferative zone), indicating a stronger 

proliferative activity than in adenoma and carcinoma.  

Several studies support the current study findings as 

discovered that the positive rate of PCNA expression 

increases in a normal mucosa–mucosa-mucosa-mucosa-

mucosa-mucosa-mucosa-mucosa-mucosa-adenoma-

carcinoma sequence (59, 58) and discovered that the 

positive expression of Proliferating Cell Nuclear Antigen 

increases significantly during the development of colorectal 

adenoma to carcinoma (60). Overexpression of PCNA was 

also connected to lymph node metastases in colorectal 

cancer, according to (60) Zi-Jian and Li (2001) and (61). 

(58) and (61) concluded that Proliferating Cell Nuclear 

Antigen expression in colorectal carcinoma is associated 

with the degree of differentiation and lymph node 

metastasis, And this is consistent with what we found in 

terms of an increase in PCNA expression in animals that 

were injected with azoxymethane, in contrast to what we 

found of a decrease in PCNA expression in animals treated 

with doses of 2.5 and 5 mg/kg BW of MOLVX clearly, and 

indicates its effectiveness in overcoming cancer cells in the 

colon. 

Kang and Park (2001) (61) discovered a nonsignificant 

relationship between PCNA expression and colorectal 

cancer stage. According to (63, 64) PCNA labeling index 

lPCNA-LI) increased in proportion to the degree of 

dysplasia and the size of the adenoma. 

PCNA expression was found to be significantly higher in 

a normal mucosa–mucosa-adenoma-carcinoma sequence. 

It was significantly higher in ≥1 cm adenomas and those 

with severe dysplasia, and it had a significant positive 

correlation with colorectal carcinoma grade and lymph 

node involvement (58). 

The results of (65) demonstrated that the mean PCNA-

LI was significantly correlated with high-grade dysplasia 

regardless of histologic type of adenoma size. In this study, 

(66) found that carcinoma cells have significantly higher 

PCNA-LI than adenomas or control specimens and that 

PCNA was overexpressed in villous, moderate, or severe 

dysplastic, and larger adenomas. In addition, the mean 

Proliferating Cell Nuclear Antigen labeling index levels 

(PCNA-LI) of the transitional mucosa adjacent to the 

carcinoma were elevated. 

However, because most canine and human 

osteosarcoma treated with fluoroquinolone improved after 

surgery, it suggested that fluoroquinolone antibiotics 

would directly inhibit cell proliferation and survival of 

canine osteosarcoma cells. “Fluoroquinolones suppress 

p21WAF1, which decreases cell proliferation and increases 

S-G2/M (67). Furthermore, fluoroquinolones induce 

apoptosis in canine osteosarcoma cells as evidenced by 

caspase-3 and PARP cleavage and caspase-3/7 activation”, 

these findings provide support for additional research into 

the potential impact of fluoroquinolones on osteosarcoma 

survival and cell proliferation (67). Fluoroquinolone 

exposure also induced apoptosis in canine osteosarcoma 

cells, as evidenced by caspase-3 and PARP cleavage and 

caspase-3/7 activation. The findings point to the need for 

more research into the effects of quinolones on 

osteosarcoma survival and cell proliferation. The above 

findings support the effectiveness of MOLVX in the 

prevention progression of precancerous tissue (ACF) in 

mice that were treated with both doses of MOLVX groups 

MOLVX 2.5mg/kg and group MOLVX 5mg/kg and group 

levofloxacin as well. Fluoroquinolones (FQs), which include 

levofloxacin(lvx), ciprofloxacin (CPFX), and enrofloxacin 

(ENFX), target topoisomerase enzymes and thus share a 

mechanism with traditional anti-neoplastic agents like 

doxorubicin, irinotecan, and etoposide (68,69). 

In our under-publishing manuscript in vitro work, we 

showed MOLVX's cytotoxic effect on the HRT-18 colorectal 

cancer cell line. Results of the in vitro study were discussed 

in vitro study section, we showed an inhibitory 

concentration of MOLVX ON HRT-18, the value of IC50 was 

4.28 μg/mL, and the direct observation by inverted 

microscopy demonstrated that HRT-18 treated with 

MOLVX showed characteristic features of apoptosis 

including cell shrinkage, vascularization, and autophagy. 

Cell underwent early apoptosis during 72 h. Although, the 

mechanism of the action remained unclear, however, 

“based on our in vivo cytogenetic under publishing study 

results, which supports our point of view that corresponds 
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to a decrease in the S and G2/M phase populations. In 

addition, depending on the other proposed actions of 

levofloxacin and/or copper complex with other 

fluoroquinolones on the different cancer lines (70), we 

elucidated this mechanism based on pieces of evidence 

from the IHC assay, where we observed the anticancer 

effect of MOLVX treated groups. The positive control group 

that received AOM only showed overexpression of PCNA 

protein in neoplastic intestinal epithelial cells and 

aggregation of neoplastic cells within the villi. Intestinal 

epithelial cells of villi and crypts revealed normal 

Proliferating Cell Nuclear Antigen labeling PCNA) 

expression in MOLVX-treated groups. Increased 

proliferative activity in AOM-injured mice's colon samples 

suggested an injury response. The cryptepithelial cells 

showed higher turnover, likely due to AOM's mitogenic 

action. MOLVX-treated AOM-injected animals 

demonstrated reduced mitotic activity, indicating 

cryoprotection. By examining histopathological 

characteristics and immunohistochemistry Proliferating 

Cell Nuclear Antigen labeling (PCNA) (figures 10. to 15.) 

supporting cytogenetic results including mitotic index from 

our previous cytogenetic result (activity) under publishing 

study, we showed a significant p ≤0.05 decrease in mitotic 

activity in AOM-induced groups treated with MOLVX 2.5 

mg/kg, and MOLVX 5 mg, Doxorubicin 16.2 mg/kg, and 

levofloxacin 25 mg/kg respectively in comparison to 

positive control. By examining and explaining Table 3. and 

the PCNA figures results from different experimental 

groups. The PCNA data represents the percentage of 

stained cells Proliferating Cell Nuclear Antigen labeling 

index levels (PCNA-LI) and staining intensity, which 

indicates the score. In descending order, groups (MOLVX 

2.5 mg/kg BW), MOLVX 5 mg/kg BW, the Group treated 

with (doxorubicin 16.2 mg/kg BW), and the group treated 

with (levofloxacin 25 mg/kg BW) demonstrated a 

significant P≤0.05 decrease in the number of PCNA in 

comparison to the Control Positive. In this study, 

histopathological examination with H& E staining was also 

performed to confirm the presence of ACF in each slide 

before we took sections from formalin-fixed-paraffin 

embedded tissue blocks on positively charged slides. 

According to (71), ACF is analyzed based on the presence of 

dysplasia of various grades (mild, moderate, or severe), 

reduction in goblet cells, loss of differentiation, and 

elongation of the nuclei. 

Finally, Proliferating Cell Nuclear Antigen (PCNA) plays 

an important role in colorectal neoplastic progression and 

can be used as an auxiliary marker for the risk of malignant 

transformation in colorectal adenomas, as it is highly 

correlated with high-grade dysplasia and increasing size. In 

conclusion, MOLVX may exhibit a significant and 

encouraging result in the reduction of cancer cells in mouse 

colon, but still, further studies in the other animal models 

are recommended for a better understanding of its anti-

cancer function. 
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 محتملة الأنسجة) المستحثة الشاذة والمستقيم القولون بؤر ضد المعدل الليفوفلوكساسين لدواء العلاجية التجربة

 الفئران  في( التسرطن

 
 ٢فلاح موسى كاظم الركابي ، ١الهمداني علي تراب خليل محمد

  البيطري، الطب كلية والأدوية، الحياتية والكيمياء الفسلجة فرع٢، العراق كركوك، كركوك، جامعة الطب، كلية السريري، الأدوية فرع١

 العراق  بغداد، بغداد، جامعة
 

 لخلاصة ا
 

 تقاربها   بسبب  المعدنية   الحيوية  بالمضادات  الفلوروكينولونات  ومعظم  الليفوفلوكساسين  يعرف .  والمستقيم   القولون  سرطان  هو  انتشارا   السرطان  أنواع  أكثر   وثالث  العالم  أنحاء  جميع  في  للوفاة  شيوعا  الأكثر  الثاني  السبب 

  في   استخدامه  تم  الذي(  MOLVX)   المعدل  الليفوفلوكساسين  إعداد  تم.  السرطانية  الخلايا  انتشار  معدل  لمنع  النووي  للحمض  السرطانية  الخلايا  مع  التقارب  وزيادة  طيفها  لتوسيع  النحاس  مثل  بالمعادن  للارتباط  العالي

  ستون   شاركت (.  الشاذة  السرداب   بؤر )  والمستقيم  القولون  التسرطن  محتملة  الأنسجة  على  MOLVX  ل  المحتمل  العلاجي  التأثير  عن  الكشف   هو   الدراسة  هذه   من  الهدف  كان.  السابقة  تجربتنا  بواسطة   الدراسة   هذه

  أزوكسي  المتبقية المجموعات من الفئران تلقت ؛ تدخلات أي دون G1 الضابطة المجموعة تركت(. G5.and G6 و G4 و G3 و G2 و G1).  مجموعات ست  إلى بالتساوي مقسمة ، Balb-C الفئران من أنثى

 مع  إيجابية  تحكم  مجموعة  وتعتبر  علاج  أي  دون  تركت  G2  الثانية  المجموعة  أسبوعيا؛  واحدة  جرعة   بواقع  مرتين  الجسم  وزن  من  مكغ/    مملغ  AOM 10  ،  والمستقيم  القولون  ACF  لتحريض(  AOM)  ميثان

  جرعة   الفم  طريق  عن   G4  إعطاء   تم  أسابيع،  أربعة  لمدة  أسبوعيا  واحدة  جرعة  إعطاء   طريق  عن  دوكسوروبيسين الجسم  وزن  من  كغ/    ملغ  16.2  مع  الصفاق  داخل عالجت  G3  الثالثة  المجموعة  ،  الوهمي  الدواء

  خلال . شهر  لمدة  الجسم  وزن  من كغ/  مغ  2.5 و  MOLVX 5  من يومية واحدة  جرعة  الفم  طريق عن  6 و  5 المجموعتين  كلتا أعطيت.  شهر  لمدة   الجسم وزن  من مكغ/  م ملغ 25 ليفوفلوكساسين  من  يومية واحدة

  كجم /   مجم  MOLVX 2.5  مع المعالجة  المجموعات في  ACF  لعدد (  p < 0.05) معنويا انخفاضا النتائج أظهرت . والإيوسين الهيماتوكسيلين  بصبغة المصبوغة     الشاذة السرداب  لبؤر  المرضي  النسيجي الفحص 

،  MOLVX 5 mg / kg  ،  doxorubicin  ،  و  levofloxacin  المجموعتان  أظهرت  ،  ذلك   إلى   بالإضافة.  الإيجابية  السيطرة  مع  بالمقارنة  G5  و  G6  كبيرا  انخفاضا   (p < 0.05  )للمستضد   المئوية  النسبة  في  

.  5mg / kg جرعة  فإن ، ذلك  ومع. الفأر قولون في للتسرطن السابقة الأنسجة ضد محتملا علاجيا تأثيرا MOLVX  جرعة من 5mg / kg و 2.5mg / kg من  كل أظهر: الختام  في(. PCNA) المنتشر الخلوي

 .للتسرطن السابقة الأنسجة لمعالجة 2.5mg / Kg.BW من فعالية أكثر BW كان

 الفئران ، التسرطن، بؤر القولون، الليفوفلوكساسين مولفكس،: المفتاحية الكلمات


