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Assessment of haematological safety of Vinca roseus leaves extract in DMH-induced colorectal cancer in rats.
Abstract
E
arly colorectal cancer (CRC) detection is crucial for effective treatment; however, traditional screening methods face challenges. Colonoscopy, though highly effective, has limited availability, and fecal immunochemical tests (FIT) are more accessible and cost-effective but suffer from low adherence. This study aimed to evaluate the potential alterations in hematological parameters in rats with 1,1 Dimethylhydrazine (DMH)-induced in situ colon adenocarcinoma, in addition to investigating the potential corrective effect of Vinca roseus leaf extract. Subcutaneous injection of DMH (40 mg/kg) for 6 weeks was used for induction the CRC and 5-flurouracil (5-FU); (50 mg/kg, ip once weekly) for 6 weeks as a standard treatment, rats were divided into different groups and were orally administrated VRLE (150 and 300 mg/kg) for six weeks.  All blood-based markers have shown no significant differences (p < 0.05) between the animals sacrificed at the end of the 6th week of experiment. DMH administration led to alteration in haematological parameters, including decrease in red blood cell, haematocrit, platelets count, and sever increase in monocytes, but without any significance when comparing with VRLE groups which restored these parameters to normal when compared with standard.
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Introduction 
Colorectal cancer (CRC) is a major global health risk, with the greatest incidence and mortality rates among cancer patients. Somatic mutations in oncogenes and tumor suppressor genes in colonic stem cells are what cause colorectal cancer (CRC) to start and spread [1]. Colorectal cancer continues to be the second most common cause of cancer-related deaths globally, despite improvements in surgical methods, chemotherapy, and radiation therapy [2]. [3] observed that the two main categories of CRC's etiological origin are sporadic, which accounts for 80% of all instances, and inherited, which accounts for about 20%. Acquired somatic mutations and epigenetic changes linked to a number of modifiable lifestyle risk factors accumulate to cause sporadic colorectal cancer. [4] found that risk factors that may be changed, such smoking, eating poorly, drinking too 


much alcohol, not exercising, and being overweight, account for more over half of all cases and deaths. 1, 2-dimethylhydrazine (DMH) is the most commonly utilized chemical to promote colon cancer in animal studies. DMH, a strong colon carcinogen that causes colorectal tumors, is similar to human colorectal cancer in many ways, including how it reacts to certain preventative and promotional drugs. The multistep process of DMH-induced colon cancer includes a number of pathological alterations, including the creation of aberrant cryptic foci [5].
[6] reported that a number of advancements in the treatment of colorectal cancer, including radiotherapy, surgery, and chemotherapy, particularly irinotecan or 5-fluorouracil, had greatly improved the management of CRC detected at high levels. Nevertheless, a number of issues still arise throughout these treatments, including the toxicity of side effects, therapeutic failures linked to small-molecule medications, and the quick decline in effectiveness of monoclonal antibody therapies.
Medicinal plants represent a rich source of structurally diverse bioactive compounds with significant therapeutic potential. The therapeutic properties of medicinal plants are mainly attributed to their phytochemical composition, including phenolics, alkaloids, terpenoids, and flavonoids, which exhibit a wide range of pharmacological activities. Therefore, medicinal plants are considered an important resource for drug discovery and development [7]. As a major source of natural remedies and herbal items, traditional Chinese medicine (TCM) is crucial for the exploitation of anti-CRC medications. As one of the most successful strategies to treat colorectal cancer (CRC), TCM may have anti-CRC effects in a number of targets and pathways while reducing the harmful side effects of surgery, chemotherapy, 


radiation, target therapy, and immunotherapy and extending patient survival. According to experimental research, TCM and its constituents can successfully stop the growth of CRC cells, trigger apoptosis, stop 

the cell cycle, encourage cell autophagy, and prevent angiogenesis. They also have an anti-CRC impact when used in conjunction with chemotherapy and radiation therapy. One of the key strategies for treating colorectal cancer is controlling signaling pathways [8]. Ancient plant-based treatments called Vinca alkaloids, such as vinblastine and vincristine, are frequently used to treat malignancies like melanoma. Phenolic chemicals, cruciferous vegetables, benzopyrans, and Dillenia indica fruits are further natural substances utilized in the treatment of cancer [9].
Despite several attempts to create trustworthy biomarkers, identifying the best biomarkers for colorectal cancer is still difficult. Unfortunately, a lot of the biomarkers that have been studied have limitations that prevent them from being used in clinical practice. These limitations include expensive costs, long turnaround times, and limited diagnostic and prognostic accuracy. One of the most important laboratory tests is a complete blood count. By analyzing several factors, it offers a plethora of information on the immune system and blood cells. Additionally, it has several benefits, like being affordable, easy to use, and accessible in various departments, including the critical care unit and the emergency room. Therefore, using this laboratory test is essential to improving patient care [10].
The aim of the present study was to evaluate the potential anticancer activity of Vinca roseus leaf extract in a DMH-induced colorectal cancer rat model. To achieve this aim, the following assessments were performed:
· Complete blood count: Erythrogram, leukogram, platelet count.

[bookmark: _Hlk219002701]Material and Methods
Preparation of DMH Plant part used
About 500 g of Vinca roseus leaves have been purchased from Alfyroz Garden®, Benha, Egypt in March 2023. The plant was identified and confirmed by Dr. Mustafa Hamza Mohamed, Assistant professor of vegetable crops, Horticulture, Faculty of Agriculture, Benha University (Voucher number 23192).

Preparation of Vinca roseus leaves extract (VRE)
  		After cleaning the plant leaves with tap water to get rid of dirt and undesirable dust particles, distilled water was used. The leaves were then cut and allowed to dry in the shade. A weighted quantity of Vinca roseus leaves (500 g) was macerated with a known volume (3 litter) of 70% ethyl alcohol for the extraction. within an Erlenmeyer flask. The mixture was kept in the refrigerator with constant shaking for six days. The resulting extract was filtered through muslin mesh, concentrated in a shaking water bath set at 70ºC for three days to calculate the weight of semisolid crude extract, and then kept at 4ºC until it was ready to be administered [11].
For the high dose of VRE, 6 g were dissolved in 100 ml of isosaline (0.9%), and for the low dose, 3 g were dissolved in 100 ml of isosaline (0.9%) to reconstitute the concentrated yield extract (25 g from macerated 500 g). The extracts were stored in a refrigerator in dark, airtight vials. Percentage of yield was determined using the equation:
Yield% = (wt. of extract/wt. of plant) *100 according to [11].
Determination of VRE to rats:
The type of plant part used and the plant's region determine the different VRE dosages. Therefore, we modified two doses within the range that has been utilized in the literature. Extract concentrations prepared in our previous study were 60 mg/ml and 30 mg/ml. These were comparable to previously reported high (300 mg/kg) [12,13] and low (150 mg/kg) VRE doses administered orally via gastric intubation [14,15]. Dose adjustment was based on body weight, where a rat weighing approximately 200 g received 1 ml of the corresponding extract.
Experimental equipment
An auto-hematology analyzer (Mindray®, Model BC-2800Vet, Shenzhen, China); was used to measure red blood cell count, packed cell volume (PCV), hemoglobin concentration (HGB), mean cell volume (MCV), mean cell hemoglobin, and mean cell haemoglobin concentration, leukocytic parameters, such as total white blood cell count, lymphocyte, monocytes, and platelets count.
flasks, beakers, micropipettes, tissues, scissors, gastric tube, syringes, cylinders, racks, and stopwatch.
Chemicals and reagents
 	1,1-Dimethylhydrazine (DMH) was purchased from Sigma Aldrich, USA, and 5-Fluorouracil (5‐FU) was purchased from Alfa Aesar, Ward Hill, USA. Organic solvents and other chemicals of analytical grade were purchased from El-Ghomhorya Company for Trading Drugs, Chemicals, and Medical Instruments, Egypt. 
    DMH was prepared using a 1 mM EDTA solution. The treatment consisted of administering DMH subcutaneously at a dose of 40 mg/kg (1 ml) twice weekly for 6 weeks to rats weighing approximately 170 ± 20 g in order to induce colorectal cancer, according to [16,17].
Preparation of 5-FU
 A dose of 5-FU (50 mg/kg, once a week) has been used according to [18]. A rat weighing 200 g was given a solution of 10 mg/ml concentration in sterile water (1 ml ip once weekly for 6 weeks).
Experimental Animals
 In this experiment, male Albino Wistar rats, a widely used strain in cancer research due to their well-characterized physiology and susceptibility to DMH-induced colorectal cancer, were employed. The rats weighed 170 ± 20 g and were aged between 5 and 8 weeks. They were housed under standard experimental conditions, with a 12-hour light/dark cycle, a temperature of 22 ± 5°C, and a relative humidity of 65%.
Experimental protocol
The animals were randomly divided into 5 groups (6 rats per group) receiving different treatments as follows:
Group I: As a negative control, rats were given isosaline orally once a day for six weeks.
Group II: Rats were given DMH 40 mg/kg in 1 mM EDTA, S.C., twice a week for six weeks; they were maintained as positive controls [19]
Group III: Rats received DMH as group II, plus 5-flurouracil (5- FU, 50 mg/kg, ip once weekly for 6 weeks; kept as a standard group [20]
Group IV: Rats in the VRE-SD treatment group were given DMH along with a tiny oral dose of Vinca roseus extract (VRE, 150 mg/kg, once daily for six weeks).
Group V: Rats in the VRE-HD treatment group were given DMH in addition to a high dose of Vinca roseus extract (VRE, 300 mg/kg, orally, once daily, for six weeks).
Sampling
 	The animals were fasted overnight and given unlimited access to drinking water at the conclusion of the six-week treatment period. Blood was drawn from retro pulper Venous plexus, at the medial canthus of the eye. The blood was then placed in sampling tubes containing EDTA and utilized for a hemogram.
Assessments:
Hemogram
Erythrocytic parameters, red blood cell count (RBCS), haematocrit value (HCT), hemoglobin concentration (HGB), mean corpuscular volume (MCV), mean corpuscular hemoglobin concentration (MCHC), platelets concentration (PLT), and mean platelet volume (MPV) were measured using an auto-hematology analyzer (Mindray®, Model BC-2800Vet, Shenzhen, China).
The analyzer adopts the coulter principle to count RBCS, WBCS and PLTS and to draw their corresponding histograms. The HGB concentration is obtained by the colorimetric method and the MCV is calculated electronically. The following formulae are used to mathematically calculate the remaining indices from those: 
[bookmark: _Hlk218832408]HCT% = 
The mean corpuscular volume (MCV) calculation uses HCT and RBC count. MCV (fL) = HCT (%) × 10 / RBC count (1012/L) 
Mean corpuscular hemoglobin concentration (MCHC) is calculated with Hb concentration HCT MCHC (%) = Hb concentration (g/dL) / HCT (%) × 100 [21]
MCH (pg) = 
The analyzer electronically determines the mean platelet volume (MPV, Fl) and platelet distribution width (PDW) based on the PLT histogram. The PLT count(109/L) immediately measured by counting the platelets passing through the aperture. The following formula is used to derive PCT:
PCT% = 
White blood cell (WBCS) count and differential leukocyte count (neutrophils, lymphocytes, monocytes, eosinophils, and basophils) are examples of leukocytic parameters that have been manually calculated using a hemocytometer [22].

Data presentation and analysis:
	All data are represented as mean ±SE of 4 observations. One-way analysis of variance (ANOVA) followed by Tukey’s post-hoc tests were done using GraphPad Prism® software for Windows (version 8.4.2, San Diego, CA, USA) to determine the significant differences among groups. Values were considered significant at P value < 0.0001. Potential of VRE was standardized as % of the effect of 5- FU.

Results

Erythrocytic analysis 
	As shown in table 1 and figure 1; the blood samples in control group have shown normal values, in group 2, the positive control rats did not reveal any significant changes in RBC count following administration of DMH (40 mg/kg in 1 mM EDTA), compared with those of control samples. Administration of VRE along with DMH to rats not revealed any significant changes in RBCs count if compared with that of the positive control group The potential produced by VRE was 96% after the small dose and 93% after the large dose, lower than that standardized against 5-FU.
			As shown in table 1 and figure 2; blood samples in control group showed normal values, while those of positive control group (group 2) revealed significant changes (P value ≤ 0.05) in Hemoglobin   upon injecting rats with DMH 40 mg/kg in 1mM EDTA, compared to control. Administration of VRE along with DMH to rats produced significant decrease in hemoglobin if compared with that of the positive control group. The potential% produced by VRE was 97.4% after small dose and 93% after large dose as when standardized against 5- FU. 
As shown in table1 and figure 3, the positive control group, (group 2) did not reveal any significant changes in Haematocrit upon injecting rats with DMH 40 mg/kg in 1mM EDTA, compared to control samples. Administration of VRE along with DMH to rats did not show significant changes in haematocrit%; compared with that of the positive control group. The potential% produced by VRE was 97.4% after small dose and 95% after large dose less than standardized against 5- FU.
As shown in table 1 and figure 4; the blood samples in control group showed normal values, while those of positive control group (group 2), did not show significant changes in MCV (Fl), MCHC (%), and MCH (pg), and in a sequential matter upon injecting rats with DMH 40 mg/kg in 1mM EDTA, compared to control. Administration of VRE along with DMH to rats revealed no significant changes in MCV (Fl), MCHC (%) MCH (pg), sequentially compared with those of the positive control samples. 
The potential% produced by VRE was 100% after 
small dose at three parameters were consistent with the standard value and 102, 100, and 100% respectively after large dose as when standardized against 5- FU.

Leukocytic analysis: 
As shown in table 2, figure 5; the blood samples in control group have shown normal values, while those of positive control group (Group 2), did not reveal any significant changes in total leukocytic count upon injecting rats with DMH 40 mg/kg in 1mM EDTA, compared to control. Administration of VRE along with DMH to rats revealed no significant changes in total leukocytic count if compared with that of the positive control group. The potential% produced by VRE was 100% after small dose and 85% after large dose lower than that standardized against 5-FU.
[bookmark: _Hlk217365349]As shown in table 2, figure 5; the blood samples in control group have shown normal values, while those of positive control group (group 2), did not reveal any significant changes in Neutrophils (109/L), Lymphocytes (109/L), and Monocytes (109/L) in a sequential matter upon injecting rats with DMH 40 mg/kg in 1mM EDTA, compared with those of control samples. Administration of VRE along with DMH to rats not revealed any significant changes in Neutrophils (109/L), Lymphocytes (109/L), and Monocytes (109/L) sequentially if compared with that of the positive control group. The potential% produced by VRE was 91, 103.6 and 131 % in order after small dose at three parameters and 93, 86, and 123% respectively after large dose deviated from standard values 5- FU. 

Platelet analysis
[bookmark: _Hlk217449138]As shown in table 3, figure 6, the blood samples in control group have shown normal values, while those of positive control group (group 2), did not reveal any significant changes in platelet count (106 /cmm), PCT (%), and MPV (fL) in a sequential matter upon injecting rats with DMH 40 mg/kg in 1mM EDTA, compared to control. Administration of VRE along with DMH to rats revealed no significant changes in platelet count (106 /cmm), PCT (%), and MPV (fL) sequentially if compared with that of the positive control group. The potential% produced by VRE was 78, 78, 98.5% after small dose in order, and 72.5, 70.5, and 101.5% respectively after large dose as when standardized against 5- FU. 
Discussion
[bookmark: _Hlk219003762]In this study, significant decrease in Hemoglobin was observed following DMH injection to the experimental animals (p> 0.05) which were restored by co-administration of VRLE in a dose dependent matter, being (100%) when standardized against 5-FU.
These results may be supported with those of [23] found that For patients with colorectal cancer, low hemoglobin levels are associated with anaemia, inflammation, and increased tumor aggressiveness. 
MCHC (%) were lower in DMH group, but there was no significance with other groups also in other parameters with the exception of Hemoglobin, these results are consistent with those of [10] mentioned that we compared the three groups' levels of different clinical indicators. White blood cells (WBC), red blood cells (RBC), Hgb, Hct, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), neutrophils, lymphocytes, monocytes, eosinophils, and basophils did not significantly differ between patients with varying tumor budding statuses. Only three CBC measures showed differences in values across patients with varying tumor budding statuses.
There was no discernible difference between the groups despite the DMH group's decreased levels of RBC, hemoglobin (Hb), haematocrits (%), increase total leucocytic count, neutrophils, lymphocytes, monocytes, and platelets. The present findings were  in the same line as those reported by [24] showed the hematological parameters. There was no discernible difference between the groups despite the DMH group's reduced RBC, hemoglobin (Hb), RDW, MCHC, MCH, MCV, and haematocrits (HCT) levels, and agreed with those [25] Although the DMH group's RBC, RDW, MCHC, MCH, MCV, and hematocrit (HCT) levels decreased, the differences between the groups were not statistically significant.
[bookmark: _Hlk218054373][bookmark: _Hlk217968060]Despite the higher Leucocytes, Neutrophils and Platelets levels in DMH groups, there was no significant difference noticed between groups. These results are compatible to [26] observed that the DMH group had lower levels of RBC, hemoglobin, RDW, MCHC, MCV, MCH, and haematocrit (HCT) than the control group. Additionally, compared to the DMH group, both therapy groups had superior status. There was no discernible difference between the other groups.  And these results are partially consistent with [25] discovered that all groups' platelet counts, neutrophil percentages, lymphocyte percentages, and total WBC were measured. When compared to the control group, the DMH group's total WBC counts significantly increased (P < 0:05), but the EEP-exposed group's WBC counts dramatically decreased (P < 0:05). The percentage of neutrophils increased in the DMH group. Also agree with [27]  reported that a linear regression analysis was performed for both groups and both sexes to examine the development of CBC up to diagnosis. The research showed that RDW levels rose while Hb, RBC, MCV, MCH, and MCHC values gradually decreased. 
Despite the higher Monocytes levels in DMH groups, there was no significant difference noticed between groups. Using VRLE in treated groups lead to decrease level of Monocytes.  These results are compatible with those [28] found that V. roseus may be used to screen human whole blood using flow cytometry for immunosuppressive and cytotoxic effects. Hepatitis B vaccine antigen was used in varying doses of V. roseus aqueous leaf extract to measure blood counts (lymphocyte, monocyte, and granulocyte counts). The findings demonstrated that, in comparison to the control, V. roseus exhibited a dose-dependent decrease in the number of monocytes and granulocytes when the hepatitis B vaccination antigen was present. 
In the present study, shows no eosinophils and basophils detected in any group.
These data are different with some studies,  such as [29] observed that after 20 weeks of colon carcinogenesis during DMH introduction, our results demonstrated a significant increase in the proportion and absolute number of eosinophilic granulocytes. And those [23] stated that, with the exception of lymphocytes, descriptive analysis showed significant differences between CRC cases and controls in the majority of CBC markers, CBC-derived ratios, and age (P<0.001). CRC patients had higher amounts of platelets, leukocytes, monocytes, neutrophils, eosinophils, and red cell distribution width (RDW).
Despite these findings, this study has several limitations. The sample size was relatively small, and only male Wistar rats were used, which may limit the generalizability of the results. Additionally, the study focused on selected hematological markers, and other potential biomarkers were not assessed. Future studies with larger sample sizes, inclusion of both sexes, and more comprehensive analyses are warranted to further validate the effects of Vinca roseus leaf extract.
Conclusion
The present study demonstrated that Vinca roseus leaf extract exerts a protective effect against DMH-induced colorectal cancer in rats, potentially enhancing the efficacy and safety of 5-FU treatment. These findings support the therapeutic potential of the extract as an adjunct treatment. Future studies should investigate the long-term effects, optimal dosing, and underlying molecular mechanisms to further validate its clinical applicability.”
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Table (1): Erythrogram and Erythrocyte indices after repeated s/c injection of DMH to rats compared to that of different treatments.
	[bookmark: _Hlk216138434]Groups
	RBCs count(*1012/L)
	Hemoglobin
(g/dl)
	Hematocrit (%)
	MCV (fL)
	MCHC (%)
	MCH(Pg)

	Negative control (isosaline orally, once daily for 6 weeks)
	[bookmark: _Hlk216165734]7.3 ± 0.11
	13.58 ± 0.11a
	40.4 ± 0.90
	56 ± 1.8
	34 ± 0.66
	19 ± 0.43

	Positive control (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly for 6 weeks)
	6.9 ± 0.34
	11.55 ± o.36b
	39.43 ± 0.256
	56 ± 0.47
	31 ± 3.4
	17 ± 1.8

	Standard (5- FU, 50 mg/kg, ip once weekly for 6 weeks)
	7.5 ± 0.36
	14 ± 0.53c

	42.28 ± 1.283
	57 ± 1.1
	33 ± 0.39
	19 ± 0.34

	VRE-SD treated group (VRE, 150 mg/kg, orally, once daily for 6 weeks)
	7.2 ± 0.21
	13.63 ± 0.37ac
	41.18 ± 1.195
	57 ± 0.50
	33 ± 0.11
	19 ± 0.15

	VRE-HD treated group (VRE, 300 mg/kg, orally, once daily
for 6 weeks)
	7.0 ± 0.28
	13 ± 0.34ac
	40.25 ± 0.755
	58 ± 1.8
	33 ± 0.31
	19 ± 0.44





[bookmark: _Hlk219524311]Values are presented as means ± SE of 4 rats/group. The values in the same column with different letter superscripts are significantly different from each other at (P value ≤ 0.05), ANOVA followed by Tukey’s post hoc test. RBCs, Red blood cells; Hemoglobin; Hematocrit; DMH, 1,1dimethyle hydrazine; 5-FU, 5- Fluro Uracil; VRE-SD, rats treated with small dose of Vinca roseus leaves extract; VRE-HD, rats treated with high dose of Vinca roseus leaves extract.

[bookmark: _Hlk219611929]







Table (2): Leukogram after repeated s/c injection of DMH to rats compared to that of different treatments.

	Groups
	Total leucocytic count (109/L)
	Neutrophils (109/L)
	Lymphocytes (109/L)
	Monocytes (109/L)

	Negative control (isosaline orally, once daily for 6 weeks)
	8.3 ± 0.34
	4.4 ± 0.66
	7433 ± 373
	460 ± 41

	Positive control (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly for 6 weeks)
	9.1 ± 0.85
	8.3 ± 2.6
	7017 ± 220
	1221 ± 435

	Standard (5- FU, 50 mg/kg, ip once weekly for 6 weeks)
	7.3 ± 0.55
	5.8 ± 1.6
	6083 ± 296
	750 ± 271

	VRE-SD treated group (VRE, 150 mg/kg, orally, once daily for 6 weeks)
	7.3 ± 1.7
	5.3 ± 1.0
	6302 ± 1575
	601 ± 88

	VRE-HD treated group (VRE, 300 mg/kg, orally, once daily for 6 weeks)
	6.2 ± 0.26
	5.4 ± 1.5
	5253 ± 233
	633 ± 166



Values are presented as means ± SE of 4 rats/group. Means within a column with different letter superscripts are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test). RBCs, Red blood cells; Hemoglobin; Hematocrit; DMH, 1,1dimethyle hydrazine; 5-FU, 5- Fluro Uracil; VRE-SD, rats treated with small dose of Vinca roseus leaves extract; VRE-HD, rats treated with high dose of Vinca roseus leaves extract. 

. 

[bookmark: _Hlk219612630]Table (3): platelet count and indices after repeated s/c injection of DMH to rats compared to that of different treatments.

	Groups
	[bookmark: _Hlk217885448]Platelets count (103/cmm)
	PCT (%)
	MPV (fL)

	Negative control (isosaline orally, once daily for 6 weeks)
	531 ± 45
	0.34 ± 0.032
	6.4 ± 0.12

	Positive control (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly for 6 weeks)
	621 ± 88
	0.39 ± 0.045
	6.4 ± 0.19

	Standard (5- FU, 50 mg/kg, ip once weekly for 6 weeks)
	773 ± 81
	0.51 ± 0.043
	6.7 ± 0.33

	VRE-SD treated group (VRE, 150 mg/kg, orally, once daily for 6 weeks)
	605 ± 60
	0.40 ± 0.040
	6.6 ± 0.071

	VRE-HD treated group (VRE, 300 mg/kg, orally, once daily
for 6 weeks)
	561 ± 89
	0.36 ± 0.061
	6.5 ± 0.11



Values are presented as means ± SE of 4 rats/group. Means within a column with different letter superscripts are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test). RBCs, Red blood cells; Hemoglobin; Hematocrit; DMH, 1,1dimethyle hydrazine; 5-FU, 5- Fluro Uracil; VRE-SD, rats treated with small dose of Vinca roseus leaves extract; VRE-HD, rats treated with high dose of Vinca roseus leaves extract.





Fig. 1: Effect of VRE on RBCs count.
[bookmark: _Hlk219606802]Bar graph demonstrating the effects VRE and 5-FU on RBCs in normal rats (negative control) and those received (DMH 40 mg/kg) after 6 weeks of different treatments. Values are presented as means ± SE of 4 rats/group.
Bars with different letters are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test) Control negative group: (isosaline orally, once daily); diseased group (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly), ad libitum; standard group DMH as diseased group, plus 5-flurouracil (5- FU, 50 mg/kg, ip once weekly); treated LD of VRE: DMH as diseased group, plus (VRE, 150 mg/kg, orally, once daily); treated HD of VRE: DMH as diseased group, plus (VRE, 300 mg/kg, orally, once daily).




Fig. 2: Effect of VRE on blood hemoglobin.
[bookmark: _Hlk217361235]Bar graph demonstrating the effects VRE and 5-FU on hemoglobin in normal rats (negative control) and those received (DMH 40 mg/kg) after 6 weeks of different treatments. Values are presented as means ± SE of 4 rats/group.
Bars with different letters are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test) Control negative group: (isosaline orally, once daily); diseased group (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly), ad libitum; standard group DMH as diseased group, plus 5-flurouracil (5- FU, 50 mg/kg, ip once weekly); treated LD of VRE: DMH as diseased group, plus (VRE, 150 mg/kg, orally, once daily); treated HD of VRE: DMH as diseased group, plus (VRE, 300 mg/kg, orally, once daily).

[bookmark: _Hlk217361138]


Fig. 3: Effect of VRE on blood hematocrit.

Bar graph demonstrating the effects VRE and 5-FU on hematocrit% in normal rats (negative control) and those received (DMH 40 mg/kg) after 6 weeks of different treatments. Values are presented as means ± SE of 4 rats/group.
Bars with different letters are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test) Control negative group: (isosaline orally, once daily); diseased group (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly), ad libitum; standard group DMH as diseased group, plus 5-flurouracil (5- FU, 50 mg/kg, ip once weekly); treated LD of VRE: DMH as diseased group, plus (VRE, 150 mg/kg, orally, once daily); treated HD of VRE: DMH as diseased group, plus (VRE, 300 mg/kg, orally, once daily).










[bookmark: _Hlk219606825]Fig. 4: Effect of VRE on MCV (Fl), MCH (pg), and MCHC (%).
Bar graph demonstrating the effects VRE and 5-FU on MCV (Fl), MCH (pg), and MCHC (%) in normal rats (negative control) and those received (DMH 40 mg/kg) after 6 weeks of different treatments. Values are presented as means ± SE of 4 rats/group. Bars with different letters are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test) Control negative group: (isosaline orally, once daily); diseased group (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly), ad libitum; standard group DMH as diseased group, plus 5-flurouracil (5- FU, 50 mg/kg, ip once weekly); treated LD of VRE: DMH as diseased group, plus (VRE, 150 mg/kg, orally, once daily); treated HD of VRE: DMH as diseased group, plus (VRE, 300 mg/kg, orally, once daily).
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[bookmark: _Hlk219525253]Fig. 5: Effect of VRE on total leukocyte count (109/L) Neutrophils (109/L), Lymphocytes (109/L), and Monocytes (109/L).
Bar graph demonstrating the effects VRE and 5-FU on Neutrophils (109/L), Lymphocytes (109/L), and Monocytes (109/L), in normal rats (negative control) and those received (DMH 40 mg/kg) after 6 weeks of different treatments. Values are presented as means ± SE of 4 rats/group. Bars with different letters are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test) Control negative group: (isosaline orally, once daily); diseased group (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly), ad libitum; standard group DMH as diseased group, plus 5-flurouracil (5- FU, 50 mg/kg, ip once weekly); treated LD of VRE: DMH as diseased group, plus (VRE, 150 mg/kg, orally, once daily); treated HD of VRE: DMH as diseased group, plus (VRE, 300 mg/kg, orally, once daily
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Figure (6): Effect of VRE on platelet count (106 /cmm), PCT (%), and MPV (fL).

Bar graph demonstrating the effects VRE and 5-FU on leukocyte count in normal rats (negative control) and those received (DMH 40 mg/kg) after 6 weeks of different treatments. Values are presented as means ± SE of 4 rats/group.
Bars with different letters are significantly different (P value ≤ 0.05, ANOVA followed by Tukey’s post hoc test) Control negative group: (isosaline orally, once daily); diseased group (DMH 40 mg/kg in 1mM EDTA, S.C, twice weekly), ad libitum; standard group DMH as diseased group, plus 5-flurouracil (5- FU, 50 mg/kg, ip once weekly); treated LD of VRE: DMH as diseased group, plus (VRE, 150 mg/kg, orally, once daily); treated HD of VRE: DMH as diseased group, plus (VRE, 300 mg/kg, orally, once daily).
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تقييم السلامة الدموية لمستخلص أوراق نبات الفينكا روزياس في سرطان القولون والمستقيم المُستحث بواسطة داي ميثيل هيدرازين في الفئران

ياسمين عبدالنبي رمضان عبدالخالق1* ، ياسمين أوسامه زهران1 عزيزة عبدالفتاح أمين2 , أبو بكر محمد المحمودي 1, فاطمة عيد موسي  الجندي3 
1 : قسم الفارماكولوجيا ، كلية الطب البيطري ، جامعة بنها، مشتهر 13736، مصر 
2 : قسم الباثولوجيا ، كلية الطب البيطري ، جامعة بنها، مشتهر 13736، مصر 
3 : قسم علم الوراثة والهندسة الوراثية، تنمية الثروة الحيوانية ، كلية الطب البيطري ، جامعة بنها، مشتهر 13736، مصر 
	
ملخص
يُعدّ الكشف المبكر عن سرطان القولون والمستقيم أمرًا بالغ الأهمية للعلاج الفعال؛ إلا أن طرق الفحص التقليدية تواجه تحديات. فالتنظير القولوني، على الرغم من فعاليته العالية، إلا أنه محدود التوفر، بينما تُعدّ اختبارات الدم الخفي في البراز المناعية (FIT) أكثر سهولة وأقل تكلفة، ولكنها تعاني من انخفاض معدل الالتزام بها. ركزت هذه الدراسة على تقييم التغيرات المحتملة في صورة الدم لدى الفئران المصابة بسرطان غدي موضعي في القولون مُحفّز بواسطة داي ميثيل هيدرازين، بالإضافة إلى تقييم مستخلص أوراق نبات الفينكا الوردية كعلاج تصحيحي. استُخدم الحقن تحت الجلد لـ داي ميثيل هيدرازين (40 ملغم/كغم) لمدة 6 أسابيع لتحفيز الإصابة بسرطان القولون والمستقيم، و5-فلورويوراسيل (5-FU) (50 ملغم/كغم، حقن داخل الصفاق مرة واحدة أسبوعيًا) لمدة 6 أسابيع كعلاج قياسي. قُسّمت الفئران إلى مجموعات مختلفة، وأُعطيت مستخلص أوراق نبات الفينكا روزياس (150 و300 ملغم/كغم) عن طريق الفم لمدة ستة أسابيع. لم تُظهر جميع المؤشرات الدموية أي فروق ذات دلالة إحصائية (p < 0.05) بين الحيوانات التي تم تضحيتها في نهاية الأسبوع السادس من التجربة. أدى إعطاء داي ميثيل هيدرازين إلى تغييرات في معايير الدم، بما في ذلك انخفاض في عدد كريات الدم الحمراء، والهيماتوكريت، والصفائح الدموية، وارتفاع حاد في عدد الخلايا الوحيدة، ولكن دون أي دلالة إحصائية عند مقارنتها بمجموعات الفينكا روزياس التي أعادت هذه المعايير إلى طبيعتها مقارنةً بالمعيار.

الكلمات المفتاحية: سرطان القولون والمستقيم، داي ميثيل هيدرازين، 5-فلورويوراسيل، هيماتوكريت، كريات الدم البيضاء، الصفائح الدموية.
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