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Abstract:

This current research aims to reach some suggested alternatives in
order to finance the Libyan Universities in connection to
experiences of some countries. These countries are Saudi
Arabia, Jordan, Lebanon, The United States of America, Germany,
China and South Africa. The alternatives suggested by the
universities of these universities are looked at to benefit from
in reaching alternatives for the Libyan Universities, as it is
necessary for the University Education in Libya to develop financial
resources alongside the governmental funding keeping pace with
the developments and global transformations. Thus, this study
concluded presenting a number of proposed alternatives to diversify
the sources of funding university education in Libya, including:

1.The continuation of the governmental finance with the necessity
to reconsider the spending system of the budget allocated to
universities in order to be able to amend and improve them.

2.Benefiting from international expertise and experiences in
financing university education and adjusting them according to the
nature and the capabilities of the Libyan Universities and
the contribution in the diversification of funding sources and invest
them efficiently and effectively.

3.Activating the regulations and the regular systems to establish
the incomes of university and the regulations stipulated in the
Libyan Ministry of Higher Education.

4.Establishing an administrative structure in every university
responsible for developing the university’s resources and properties
and marketing its services.

5.0pening the way for the public and private sector with its
institutions and companies to benefit from the properties and
facilities of the universities and exploit them with what they
benefit from with the importance of establishing legislations and
regulations that regulate working with the public and private sector.

6.Benefiting from the experiences and expertise of Arab and foreign
countries at imposing studying payments and establishing research
programs, endowments, funds, accepting donations and
contributions and expanding the services of the research and
advisory offices with what contributes in increasing of the incomes
of the Libyan universities and directing them to fund their activities
and academic programs.

Key Words: The Proposed Alternatives to Finance or Fund, The
Libyan Universities, The International Expertise and Experiences .
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Abstract:

The current study examined the toxicity effect of diazinon on male
reproductive hormones, Testosterone, FSH, LH in addition to study
the protective role of Nabk honey against the harmful effects of
diazinon contamination in male Wister rats.

In this study 12 rats were divided into 3 groups, 4 rats for each
group, (G1) which is the control group, (G2) treated with diazinon
pesticide at a dose of 50 mg/kg, (G3) treated with diazinon pesticide
at a dose of 50 mg/kg with Nabk honey at a dose of 8 mg/ kg, and
was dosed orally for 10 days, after which blood was collected.

The results for testosterone showed a significant increase of P<0.05
in (G3) compared to (Gl), which indicates the presence of a
protective effect of Nabk honey, while there was no significant
difference of P<0.05 in (G2) compared with (G1), which indicates
that there is no negative effect of the diazinon pesticide. As for FSH
and LH, the results showed that there is no significant difference
P<0.05 in (G2) compared to (G1), which indicates that there is
no negative effect of the diazinon pesticide. It is also noted that there
is no significant difference P<0.05 in (G3) compared to (G1), which
indicates no effect of both Nabk honey and diazinon pesticide.

Key Words: Diazinon, Male Reproductive Hormones, Nabk Hony ,
Wister Rats.
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Abstract:

Forests are renewable natural resources, and other natural
resources are linked to them, as they are an inexhaustible wealth if
humans exploit them well, and vegetation has a vital role in
maintaining environmental balance and public health, in addition
to its economic and recreational benefits.

The research aimed to identify the concept of forests, their benefits

and types, explain the distribution of forests in Arab countries,
monitor the risks to which forests are exposed, and determine
methods to confront the decline of forests in Arab countries.

This research relied on the descriptive approach and the analytical
approach to describe and analyze the geographical distribution of
forests and the factors affecting them. The library was used to
collect data and information from  references and
published research. The research concluded that there are many
benefits to forests, most notably the environmental and protective
benefits, as they increase land fertility, and it protects soil, farms,
economic facilities, and residential communities, and is the best
way to combat desertification and the encroachment of sand into
cities and villages, in addition to its role in preserving water
resources from wastage. It has economic benefits through its wood,
oil, and fruit products, in addition to its tourism benefits. Social and
educational, and an important factor in obstructing the movement
of the wind. It is of great benefit in stopping the encroachment of
sand. It also contributes to providing some livelihood requirements
such as energy, building materials and food. It provides more than
a third of the needs for fodder and alleviates poverty. The causes of
deforestation are logging, felling, charcoal making, and fires. There
are methods for the decline of forests, including placing them
outside commercial purposes, prohibiting their cutting, and
protecting their borders.

The researcher recommends increasing financial support for
purpose of contributing to increasing the areas planted with forest
trees and paying attention to forests through expanding
afforestation operations.

The researcher recommends working on activate forest protection
laws in order to reduce the phenomenon of unjust felling and
spreading awareness of forests, paying attention to the indicative
aspects that highlight the importance of the tree and its benefits.
The government must paying attention to its cultivation and not
cutting them and compensating for lands that have lost their trees,
by planting trees and increasing the forest area.

Key Words: Forests in Arab Countries, Benefits of Forests, Forest
Protection .
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DOSE RATE OF GAMMA RAY BY GEIGER-MUELLER COUNTER
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Abstract:

Measuring the radiation dose rate is one of the important and
@ exciting matters for students of radiological and medical
physics, as the lack of availability of devices and the difficulty
of obtaining them constitute an obstacle for students and
researchers in this field. Therefore, the aim of this research is
to employ a Geiger-Muller counter that is simple and easy to use
and available due to its low price in measuring the absorbed
radiation dose rate of gamma rays in the air, by using two
sources (Co60) and (Cs137) and obtaining the exposure rate and
radiation dose rate for each source separately, then fitting the
obtained data to reach a mathematical equation to calculate the
absorbed dose rate for both. The two sources, and as an
indicator to determine the ability of the counter and to correct
the counting rate, we calculated the slope of the plateau over the
operating voltage range and the Dead time of the Geiger-Muller
counter.

© 2024 The Author(s). This open access article is
distributed under a Creative CommonsAttribution
(CC-BY) 4.0 license.

By comparing the equations and the results obtained with the
experimental results of previous studies, good agreement was
found in the mathematical equations and the measured
absorbed dose rate of the background radiation.

Key Words: Geiger-Mueller Counter, Dose Rate, Counter
Threshold, A Work Point Counter, Dead Time, The
Real Counting, Measured Counting .
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Abstract:

Although the Ikhwan al-Safa (fourth century AH/tenth century AD)
did not bother to write down history and did not care about
interpreting it, the results of their study of astronomy had led them
to discover the influence of the stars and planets as a cause of
climate change (the whims of countries), and its
influence (astronomy) as well on humans . According to births, their
character and temperament vary, and as far as this relates to civil
and cultural conditions !

The Ikhwan al-Safa saw that the movement of the planets and their
path in the zodiac is the source of the reason for inferring cosmic
events for those who follow them, the rotation of the astronomy,
including the movement of nations and countries in many human
events, including the issue of the transfer of rule from one person
to another, and from one nation to another, as they succeed in
a cyclic system of emergence and then ascension. ; Decline and
then disappearance, and therefore they see that one of the most
prominent benefits of this science is alerting a person and preparing
him as much as possible for future events, by being careful and
careful in his consideration, and trying to anticipate the future with
the aim of minimizing calamities and disasters and alleviating
sorrows. However, they point out that this science does not negate
the knowledge of The Muslim believes that nothing will happen to
him except what God has decreed for him!

In their vision of the idea of the disappearance of the evil state and
its replacement by the good state, the Ikhwan al-Safa relied on
interpretations to prove their opinion on that! The same thing
applies to their theory of the evolution of living organisms after
dividing them into classes! Likewise, they, in turn, expanded on the
theory that they inherited from the philosophers who preceded them
in geographical algebra (environmental influence), which
was influenced by a number of historians and philosophers after
him until recent centuries.
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Abstract:

Colorectal cancer (CRC) is one of the most Dangerous cancers in
the world, The early diagnosis of CRC is of essential importance
as it is one of the most curable cancers if detected early. Thus,
this study aims to detection of mutations on MUTYH gene in
Libyan's families have heredity colorectal cancer. The study
included 20 Sample (10 from colorectal cancer patients and 10
from healthy people with CRC family history). The genomic DNA
from the samples, the specific region in exon 7 of the target gene
(MUTYH) was amplified by PCR using the primers. The PCR
products revealed a band of the expected size of the MUTHY gene
at 173bp., the mutations were present in 10% (2/20) of all
analyzed samples and 60% (12\20) normal and 30%
(6/20) exclude, since there is noise present, hence repetitive
sequencing is required. A total of 2 patients had a MUTYH
mutations in different positions; of which sample number 8
had a Insertion mutation in ¢.136 Ins C and sample number 17
had 3 substitution mutation in ¢.113 A>G , c.142 T>C, c.143
G>A and insertion mutation in two positions c.128 Ins TT and
c.165 Ins T. Additional studies will be helpful to identify of new
mutations. We believe that an enlargement of the MUTYH
mutation spectrum resulting from these types of studies will
contribute to early detection and the prevention of
secondary cancer development.

Key Words: MUTYH Gene, PCR, Colorectal Cancer, Direct
Sequencing .
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1. Introduction

Colorectal cancer (CRC) is the second most common cancer in women and the third in
men. [t ranked second in mortality and third in incidence among cancers worldwide in 2020
(Olovo, et al., 2021). Most cases (about 95%) of CRC are sporadical, Familiar CRCs are less
common (about 5%) and occur when gene mutations are passed within a family from one
generation to the other. In these cases, mutated genes (germline mutation) are inherited
(centelles, 2012). MAP is characterized by the presence of adenomatous polyposis of the
colorectal and an increased risk of CRC (jasperson, et al., 2010). The majority of changes
found in the MUTYH gene are missense mutations, of which Y179C and G396D (previously
annotated as Y165C and G382D) represent approximately 73% of MUTYH mutations. MYH-
associated polyposis (MAP) is an autosomal recessive condition, associated with the
development of multiple adenomas and carcinomas of the colon and rectum (Hitchins, et al.,
2005). it is caused by biallelic mutations in MUTYH gene (also referred to as MYH) (jasperson,
etal.,, 2010).

MUTYH gene consists of 16 exons and is located on chromosome 1p34.3-p32.1. and it
encodes a DNA glycosylase involved in base excision repair (BER) of 8-0xoG: A mismatch
caused by oxidative DNA damage (Jansen, et al, 2014). Occurrence of such mutations in
oncogenes and tumor suppressor genes drives colorectal carcinogenesis and is associated
with the development of colonic polyps (Pitroski, et al.,, 2011). Functionally, MUTYH helps
prevent G:C to T: A transversion caused by oxidative stress to highly mutagenic DNA bases
(jasperson, et al.,, 2010). Study between 2014-2015, which aimed to detect the presence of
genetic mutations of MUTYH gene with an increased risk of developing CRC It was also
observed that the frequency of MUTYH p.Y179C mutation is higher among CRC patients than
MUTYH p.G396 mutation (Jansen, et al., 2014).

In 2011 a study was conducted in North Africa that aimed to determine the occurrence
of a mutation ¢.1228dup - 1227 in a group of MUTYH patients and assessment of a founder
effect within a group of 36 families had MAP, 11 families were found to have a homozygous
mutation c.1228dup-1227.These families came from different countries (Algeria, Tunisia,
Morocco and Portugal). The frequency of c¢.1228dup_1227 is much higher (6.78% vs. 5.4%)
for the rest of the mutations, unfortunately, several studies have also shown that two closed
mutants (Y179C and G396D) are similar to about 80% of MUTYH allelic variants in Europeans
Ethnic and geographic differences have been observed in the spectrum of mutations for this
gene (Lefevre, etal., 2011).

In the study (2019), samples were collected from 150 Jordanian patients with colorectal
adenoma and 150 individuals without cancer with no previous history of polyps. Sanger DNA
sequencing of the MUTYH gene was performed. The data showed a high prevalence of two
mutations in the germline (g.87C>T and c.1264G>C) while MUTHY among the affected
Jordanians (Mahasneh, et al., 2019).

Colorectal cancer became one of the most dangerous yet spread cancers, as a result of
many wrong behaviors people do, in addition to being a hereditary disease. However, Libya
was not included in a lot of studies due to the lack of adequate studies on infected CRC
Libyan's patients, so this study aims to detection of mutations on MUTYH gene in Libyan's
families have heredity colorectal cancer.

2. Materials and Methods
Sample Collection

The blood samples were collected from (10 patients with hereditary colorectal cancer
and 10 healthy people) all of them had family history of colorectal cancer. The samples were
collected between May and June 2022 in Misurata Central Laboratory. Those samples were
stored at -20 'C until DNA is extracted.
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DNA Extraction

Genomic DNA was extracted from blood samples, using (MagicPureTMBlood Genomic
DNA Kit, TransGen, Chinese) according to the manufacturer's instructions.

The Assessment of DNA Quality and Quantity

The DNA concentration was spectrophotometrically assessed using thermo scientific
NanoDrop machine (Thermo Fisher Scientific, America). The quality of extracted genomic DNA
was examined by loading on agarose gel, to check the integrity of DNA.

Gel Electrophoresis

The electrophoresis was run at 50V for one and half hours. The gel was exposed to UV
light using Bio spectrumTM 500 imaging system (UVP) and then photographed using a
Multidock-it digital imaging system.

Polymerase Chain Reaction (PCR) Conditions

After extracting the genomic DNA from the samples, the specific region in exon 14 of the
target gene (MUTYH) were amplified by PCR wusing the primers (Forward.:3-
GGCAGTGGCATGAGTAACAA-S and Reverse 3-AGAGCAGCTTCAGCGCAAG-5) (Kdissa, et al.,
2020),The PCR reaction was run with the following program: 95°C initial denaturation for
activating the Taq DNA polymerase for 3 minutes in 1x cycle, denaturation at 95°C for 30
seconds in a 35x cycles, annealing of the primers to the template at 60°C for 30 seconds in
35x cycles, then extension at 72°C for 1 minute in a 35x cycles and Step 5final extension at
72°C for 7 minutes in 1x cycle. The PCR reaction was cooled down for 4°C. All PCR reactions
were done in the Scientific Research Unit at the Misurata Central Laboratory.

Sequencing Analysis

PCR products were sent to the Artha Genomics Advanced Technologies in Tunisia, for
sequencing by Sanger sequencing 7500. The sequencing results were analyzed by using Finch
TV and CLC software and Genome browser website to identify mutations in the MUTYH gene.
A codon number of the mutant gene and it's changed the amino acid sequence were
determined by referring to the NCBI/BLAST website.

3. Resalt

The quality of extracted genomic DNA was examined by loading 20 of DNA on agarose
gel to check the integrity of DNA (figurel). Genomic DNA concentration of the 20 specimens
included in the study group were between (14 ng/ul — 121 ng/pl) and 260 nm /280 nm ratios
were between (1.1 -1.9).

L 1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

Figure (1) Gel electrophoresis for genomic DNA in 1% agarose gel. Lanes 1-20: genomic DNA,
lane L: 1kp ladder.

The MUTYH gene was amplified by PCR using sets of primers described earlier in
Materials and Methods. Agarose gel electrophoresis (1%) was run to visualize PCR products
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and to verify that the products are of the expected size. The PCR products revealed a band of
the expected size of the MUTYH gene at 149 bp (figure 2).

1 2 3 4 5 6 7 8 9 10

Figure (2) Gel electrophoresis of PCR amplification of MUTHY gene in 1% agarose gel. Lanes 1-
20: PCR products of MUTHY gene (173bp), lane L: Ladder.

20 blood samples were collected to detect mutations in the exon 7 of MUTYH gene, the
mutations were present in 10% (2 /20) of all analyzed samples and 60% (12\20) normal and
30% (6/20) exclude, since there is noise present, hence repetitive sequencing is required. A
total of 2 patients had a MUTYH mutations in different positions; of which sample number 8
had a Insertion mutation in ¢.136 Ins C and sample number 17 had 3 substitution mutation
in c.113 A>G, c.142 T>C, c.143 G>A (figure 3, 4, 5, 6) and insertion mutation in two positions
c.128 Ins TT and c.165 Ins T (figure 7, 8, 9) (table 1).

Tablel: Distribution of MUTYH mutation types

Type of Mutation Codon N Change
Insertion c.136 Ins C GGA >CGG
substitution c.113 A>G GCG>GCA
TTG>TTT
Insertion c.128 Ins TT GCASTGG
substitution c.142 T>C CTG>CCA
substitution c.143 G>A CTG>CCG
Insertion c.165Ins T CCA>TCC
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Figure (3): Sanger sequencing electropherogram of MUTYH gene wild-type
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Figure (5) Sanger sequencing electropherogram of MUTYH mutation c.128 Ins TT
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Figure (6) Sanger sequencing electropherogram of MUTYH mutation c.139 G>A
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Figure (8) Sanger sequencing electropherogram of MUTYH mutation c.143 G>A
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Figure(9) Sanger sequencing electropherogram of MUTYH mutation c.165 Ins T
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4 .Discussion

This study analyzed MUTYH mutations in heredity CRC of Libyan patients which
incidence and mortality are one of the highest in the middle east and north African and they
are still increasing. The study included 20 Sample (10 from colorectal cancer patients and 10
from healthy people all of them had CRC family history) and screened for mutation in MUTYH
gene by using PCR direct Sequencing. MUTHY mutations were identified in 14.2% of all
heredity CRCs in this studied group of patients. This finding was in a good agreement with
previous reports which identified MUTHY mutations in 29.5% of heredity CRC (Kdissa, et al.,
2020).

The frequency of MUTYH mutations in study group did not differ when compared with
those of most other studies in the British (Al-Tassan, et al., 2002), Italian (Urso, et al., 2012),
Previous Arabian studies that enrolled a relatively large number of patients and included
patients with different stages of the disease, reported MUTYH mutation rates of 29.5 % in
Tunisia (Kdissa, et al., 2020). and 95% in Egypt (Elsaid, et al., 2017).

Samples from 150 Jordanian patients with colorectal adenoma and 150 healthy
individuals without a history of polyps were used in the study (2019). The Sanger technique
was used to sequence the MUTYH gene. The results indicated that two germline variants
(g.87C>T and c.1264G>C) were significantly more common among Jordanians who had the
cancer. These results agree with result's this study but different position of mutations in the
same exon (Mahasneh, et al., 2019)

In an area of northern Italy, the study was to prospectively assess the prevalence of
family CRCs, and a MUTYH mutation screening were all performed on the patients. Two
biallelic and two monoallelic mutations on MUTYH were discovered because of the MUTYH
mutation analysis. None of these mutations were discovered in patients with CRC who had a
substantial family clustering of the disease; however, in one of them, a patient with a biallelic
MUTYH mutation, the APC mutational analysis has shown a silent mutation c. 1959 G>A.
(R652R). One MUTYH biallelic mutation and one MUTYH monoallelic mutation were
discovered in the Padua region, these results agree with result's this study (Urso, et al., 2012).

The discrepancies in the observed frequency of MUTYH mutations in the various studies
could be related to a sizable number of variables. One of these is the use of various techniques
with varying degrees of sensitivity and specificity for the detection of the mutations. Various
populations with different lifestyles, food habits, and varying exposures to carcinogens are
significantly impacted by environmental factors. Additionally, using various sample sizes and
types could be another factor contributing to the variability. combines with this the difference
in the genes that different population groups have for metabolizing carcinogens.

5. Conclusion and

There could be a relatively large number of factors that could be linked to the variations
in the observed frequencies of MUTYH mutations in the different studies like genetic factors.
Environmental factors have a major impact on different populations with diverse lifestyles,
dietary habits, and variable exposures to carcinogens. In this study, the results showed that
14% of cases have a mutation, while 85% did not have a mutation (this does not mean that
they are healthy, maybe carrying mutations on other exons or on other genes such as the APC
gene).
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Abstract:

The phenomenon of phenotypic polymorphism of the IL-4 gene
plays a role in regulating the expression of cellular motility. It
is also important as a preventive or causative part of type 1
diabetes. Therefore This study aimed to determine

the genotypic polymorphism of the IL-4 gene -590 (C>T) for a
sample of children with type 1 diabetes and healthy children.
This study was conducted on 50 samples of children aged 2-16
years, including 35 samples of children with type 1 diabetes,
and 15 samples of healthy children.

The results of the polymorphism of the IL-4 gene -590 (C>T)
showed high C allele frequency (%83) in T1D patients sample in
comparison with T allele frequency(70%) , and the C allele
revealed as Etiological fraction (EF) with risk by having this
disease, whil the T allele showed high frequency(30%) from the
C allele frequency(17%) in control sample, and the T allele
revealed as Preventive fraction (PF) from infection by this
disease. The frequency distribution of the two alleles did not
show a significant difference between the sample of patients
and healthy controls (p = 0.183). The results showed that there
was a difference in the frequency of Genotypes between the
sample of infected people and healthy people, and there was no
significant difference in the TT and CT types between patients
and healthy people (p>0.05), and the CC type differed
significantly in the sample of infected people compared to
patients (p<0.05). and the TC genotype appeared as a genotype
associated with the protective fraction of the risk of developing
the disease, while the TT and CC genotypes appeared as

two genotypes associated with the risk of developing type 1
diabetes, The results also showed that there was no There was
a significant effect (p>0.05) of the variable gender and family
history on the genetic polymorphism of IL-4.

These results suggest that IL-4 -590 (C>T) may have a role in
type 1 diabetes risk. And Homozygous wild-type genotypes (CC
and TT) can be considered risk factors for T1DM, while
heterozygous TC for the IL-4-590 gene can be considered
protective for T1DM.

Key Words: Gene IL-4 Polymorphisms, Type 1 Diabetes Mellitus,
Misurata — Libya.
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1. Introduction

Type 1 Diabetes Mellitus (T1DM) is one of the chronic autoimmune diseases, resulting
from the destruction of pancreatic beta cells (1) T1DM typically begins in childhood or
adolescence, but a significant number of individuals develop the disease later in adulthood
(2). Patients with T1DM constitute 5-10% of all diabetes cases (3), and its incidence is
continuously increasing in both developed and developing countries (4). The World Health
Organization estimated in 1998 that diabetes prevalence worldwide could reach up to 300
million patients by 2025 (5) .

Type 1 diabetes (T1DM) can result from the interaction of genetic and environmental
factors. Genetic factors contribute to 50% of the risk of developing type 1 diabetes, with the
remaining attributed to non-genetic causes (6). Regarding genetics, alleles in the Human
leukocyte antigen (HLA) region represent approximately 50% of the genetic risk, particularly
Class II alleles (DR and DQ) (7) . The genetic predisposition to type 1 diabetes (T1DM) is
determined by the diversity of polymorphism/mutations in multiple genes in both human and
animal models (8) . Genetic profiling in individuals with diabetes is essential for
understanding the disease mechanism (9) .

High blood sugar leads to significant damage affecting the structure and functions of
body tissues, such as retinopathy, nephropathy, neuropathy, arthritis, gastrointestinal and
cardiovascular, and sexual dysfunction (10) . High blood sugar can increase the production of
both pro-inflammatory and anti-inflammatory cytokines (11). Cytokines are proteins that
regulate the immune response by influencing cells, providing crucial signals in the
pathophysiology of various diseases including Type 1 Diabetes Mellitus (12). Due to the genetic
polymorphism's ability to influence cytokine production or function, it is likely to contribute
to the genetic predisposition to TIDM (13) . Among these cytokines is interleukin 4 (IL-4) (14)

Interleukin 4 (IL4) is an anti-inflammatory cytokine that plays a crucial role in regulating
the immune system. This protein has a compact tertiary structure similar to other cytokines,
consisting of 129 amino acids with a molecular weight ranging from 12 to 20 kilo Daltons (15)
. It is involved in the development of various autoimmune diseases such as diabetes (16) .
Interleukin-4 (IL-4) was first identified in 1980 and is primarily produced by Th2, as well as
by natural killer (NK) cells, mast cells, eosinophils, basophils (17) . It is located on the long
arm of chromosome 5 (q31.5), spanning 0.9 kilobases and consisting of 4 exons (13) .

It has various functions, acting as a stimulant for the proliferation of T and B cells, regulating
B cell differentiation, enhancing the type 2 helper T cells (Th2), and preventing the differentiation
of type 1 helper T cells Thl. Additionally, IL-4 is capable of modifying the differentiation,
proliferation, Apoptosisin some types of blood and non-blood cells (18). It has been indicated as an
anti-inflammatory agent in autoimmune diseases based on its protective effects in models of
diabetes and rheumatoid arthritis (19) .

Many reports have revealed the relationship between polymorphism of Single Nucleotide
Polymorphism (SNP) and the genetic susceptibility to autoimmune diseases in different population
groups, yet the results of these studies remain inconclusive (20). Multiple forms (CT 590,
rs2243250) in the promoter region of the IL4 gene have been suggested as a genetic risk factor in
autoimmune diseases (20) (21). Several studies have linked the IL-4 gene polymorphism to type 1
diabetes in various population and racial groups (22) (23) .

The increase in the average incidence of type 1 diabetes has prompted researchers to study
the genetic patterns of the disease. Therefore, this genetic study holds great importance for type 1
diabetes in Misrata (Libya), as it lacks many studies, especially in the aspect of polymorphisms of
genes causing genetic diseases and autoimmune diseases.
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Therefore, this study aimed to: Evaluating the genetic polymorphism of the IL-4 gene -590
C>T using Touchdown PCR technique in patients (T1DM) and healthy people, and determining the
extent of the relationship between the genotypes of the gene and type 1 diabetes and using it as an
indicator associated or not associated with the disease.

Materials and Methods:
Sample Collection:

This study was conducted on 50 samples taken from children aged between 2-16 years, from
May to August 2023. Among them were 35 samples (19 males and 16 females) of children with type
1 diabetes, attending the specialized center for diabetes and endocrine glands treatment in Misrata
- Libya. The study also included 15 samples (8 males and 7 females) of healthy children considered
as control samples. Blood samples were collected in special 2.5-milliliter tubes containing EDTA as
an anticoagulant, stored frozen at -20 degrees Celsius until DNA extraction, and a specific form
was filled out to gather information about the sick and healthy children. Consent was obtained from
all participants prior to the study.

DNA extraction from samples:

The DNA was extracted using the Magic Pure TM Blood Genomic DNA Kit. The primers were
custom-made by Cartha Genomic Advanced Technologies , a Canadian company, upon request.
Three specific primers were used to detect the IL-4 -590 (C>T) gene mutation according to (Alsaid
et al.,, 2013. The concentration and purity of the DNA were assessed using Nanodrop, and the
samples were then stored at -20°C until further use.

Detection of Polymorphism in IL-4 Gene 590 (C>T):

A polymorphism in the IL-4 gene IL-4-590 C>T (rs2243250) in the promoter region was
detected using the Thatch down BCR technique. Two reactions were performed for each individual
using the following forward primers: allele IL-4 T: 5-ACA CTA AAC TTG GGA GAA CAT TGT T-3 or
allele IL-4 C: 5-ACA CTA AAC TTG GGA GAA CAT TGT C-3, each reaction containing the reverse
primer: 5-GAA TTT GTT AGT AAT GCA GTC CTC C-3.

The basic mixture of each sample contained 1 pL of PCR Master mix, 200Nm of Primer
Forward, 200Nm of Primer Reverse, 20Ng/M of DNA tamplet, and 9.5 pL of distilled water. The
amplification was carried out on a Thermocycler device with the device program set to achieve the
reaction conditions. It consisted of 10 cycles including an initial denaturation stage at 95°C for 50
seconds, an annealing stage at 65°C for 50 seconds, and an extension stage at 72°C for 40 seconds.
Following that, 20 cycles were performed including a second initial denaturation at 59°C for 50
seconds, annealing at 65°C for 50 seconds, and extension at 72°C for 50 seconds. The final
extension was at 72°C for 7 minutes.

Electrophoresis :

The amplified DNA products from children with type 1 diabetes and the standard sample were
loaded onto a 1% agarose gel, along with the genetic molecular marker (1500 bp in size). The
samples migrated electrically from the black negative pole towards the red positive pole at 75 volts
for one hour. The agarose gel was stained with Ethidium bromide (EtBr) for 15 minutes. The DNA
bands were visualized using the UVP photoDoc-It Imaging System and captured with a camera.

Statistical Analysis:

In this study, SPSS version 25 was utilized for calculating descriptive statistics. The
frequencies of genetic patterns and detected alleles in TIDM patients and healthy individuals were
computed using the statistical packages for epidemiologists WINPEPI version 11.65. The data was
analyzed using Fisher’s exact test and the odds ratio (OR) with a 95% confidence interval. Results
were considered statistically significant at a significance level of P < 0.05.

76



Full Text Book of Misurata Congress 1

Results:

The results of the electrophoresis of the IL-4 -590 (C>T) gene, amplified using Thatch down
PCR technique, revealed the presence of two alleles: T allele and C allele. Two genotypes were found
in the samples of healthy children, which are CT and CC. In contrast, three genotypes were observed
in samples of children with type 1 diabetes: CC, CT, and TT, as illustrated in Figures 1 and 2,
respectively.

Figure (1) Electrophoresis of the mutant gene IL-4- 590 (C>T), showing the CT and CC genotypes in a
sample of healthy children.

Figure (2) electrophoresis of the mutant gene IL-4- 590 (C>T), showing three genotypes: CC, CT, and
TT in a sample of patients with T1DM.

Frequencies of the T and C alleles of the mutant gene IL-4 -590 (C>T) in a sample of people
with (T1DM) and a sample of healthy controls:

The allelic distribution of IL-4 -590 gene showed varied results between the patient sample
and the healthy sample. The percentage of allele C was higher in patients with type 1 diabetes,
reaching approximately 83%, compared to the control sample (healthy individuals) where it was
70%. On the other hand, the percentage of allele T was higher in the healthy sample at 30%, while
in the patient sample it was 17%, As shown in Table (1), the frequency distribution did not differ
significantly between the sample of patients and the sample of healthy individuals. Using Fisher’s
test, the critical odds ratio for allele C was 2.07, with a 95% confidence interval ranging from 0.77
to 5.55. Its proportion as a causative allele (EF) for the disease risk was 0.429. Meanwhile, the
critical ratio for allele T was 0.48, with a 95% confidence interval ranging from 0.18 to 1.29. Its
proportion as a preventive allele (PF) against the disease was 0.155.
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Table (1), Frequencies of the T and C alleles of the mutant gene IL-4 -590 (C>T) in a sample of people
with (T1DM) and a sample of healthy controls:

Gene allele infected sample healthy sample (95%Cl) OR P value
IL-4-590 T (17.1% )12 (30%)9 (1.29-0.18)=0.48 0.183
(C>T)

PF 0.155

C (82.8%)58 | (70%)21 | (5.55-0.77)=2.07

EF 0.429

Odds ratio(OR) , Etiological fraction (EF) , Preventive fraction(PF) .

Genotypes of the mutant IL-4 -590 (C>T) gene in a sample of people with T1DM and a
sample of healthy controls:

The results of the study showed that there was a difference in the frequency of genotype
between the sample of infected people and the sample of healthy people, as the TT genotype
appeared at a rate of 2.8% in the sample of infected people, compared to a rate of 0.0% in the
sample of healthy people, and there was no significant difference P>0.05 when using Fisher's
test. These results show that the TT genotype was associated with a risk of developing T1DM
(EF) of 0.790.

The results also showed a higher percentage of the CC genotype in patients compared to
healthy people, which was 68.6% and 40%, respectively. Fisher's test showed that the CC genotype
showed significant differences in healthy people compared to infected people, P<0.05, and the value
of the critical ratio was high, reaching 3.60. These results also showed that the CC genotype was
significantly associated with the risk of developing T1DM, as its percentage was a factor Pathogenic
EF (0.510.

While the CT genotype appeared as a protective genotype against the risk of T1DM, as its
value as a protective factor (PF) reached 0.150, and the percentage of the CT genotype in healthy
people was 60% higher than in the infected, and the CT genotype did not show significant
differences in the sample of infected people compared to the sample Patients P>0.05, as shown in
Table 2.

Table 2: genotypes of the mutant gene IL-4 -590 (C>T) in a sample of people with type 1
diabetes and a sample of healthy people.

genotype Healthy sample infected people (95%Cl) OR P value
(15%) (35%)
IL-4 -590 ™ (0% )0 (2.8%) 1 (63.73-0.12)=2.71 0.550
(c>T) EF 0.790
cT %(60)9 | (%28.6)10 | (17.94-0.04) = 0.80 0.806
PF 0.150
cc (40 %)6 | (%68.6) 24 | (12.37-1.05) =3.60 0.05
EF 0.510

Relationship between sex and family history of disease based on the genetic
polymorphism of the IL-4 gene -590 (C>T):

The results of the study, as shown in Table (3), using Fisher’s test, showed that there is
no significant difference > 0.05 P-value for the variable of gender and family history of the
disease on the genetic polymorphisms.
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Table (3): the relationship of gender and family history of T1DM to genetic polymorphisms.

Allelic frequency Genotype
Gender C T CC TT TC
Males 29 7 11 0 7
females 29 12 13 1 3
Tota 58 12 24 1 10
P-value 0.599 0.254
family history C T CC | TT TC
first degree 21 7 7 0 7
second degree 37 12 17 1 3
Tota 58 12 24 1 10
P-value 0.154 0.061

Discussion:

Allelic variations of IL4 at position —590 may be associated with increased or decreased
risk of T1IDM, and may also contribute to a better clinical prognosis of TIDM. And studies have
looked at polymorphisms in the intron and promoter regions of the IL4 gene, with nearly
conflicting results, but they agree that IL-4 is an important cytokine involved in immunity and
that its polymorphisms play a crucial role in preventing the development of T1IDM (19).

In this research, the genetic polymorphism of the IL-4 gene in the promoter region
(Promotr) at position -590 was studied in patients with type 1 diabetes and compared to a
sample of healthy controls, and the relationship of the genetic polymorphism to this disease.
Regarding alleles, the study showed that the IL4-590 gene did not have a significant effect in
causing T1DM . It showed that the C allele showed a higher percentage in patient samples
compared to healthy people, and its value associated with the EF was (2.07) and that the T allele
showed a higher percentage in healthy people than in patients. Its value associated with PF was
(0.48), but this did not constitute a significant difference (P > 0.05).

This study agreed with several studies such as (24) . whose study did not show any
significant differences in the genetic polymorphisms of IL-4 between T1DM patients and control
groups and (25). in not obtaining significant results in allele frequency. C and the T allele in
samples of infected and healthy individuals and (26), who showed no association between IL-4
polymorphisms and T1DM in the white British population, and with (23) who showed no
association between IL-4 genotype polymorphisms. 4 In type 2 diabetes, also Reimsnider and
colleagues (2000) (27) thought that the IL4 promoter region was unlikely to be a major genetic
factor in type 1 diabetes, although variations in this region may be associated with type 1
diabetes. In a very small number of patients.

It did not agree with several studies such as (28) (29) who found that the IL-4 -590 C/T
gene polymorphism showed a significant association with T2D and (30) (31) (32), who showed
significant results in the frequency of the T and C alleles. showed (33) that the high frequency
of the C allele in infected people shows the extent of the major role that this allele plays in the
development of type 1 diabetes. Eerligh and his group (2004) (30) explained that The C allele of
the IL-4 gene shows an association with Th2 cell genes in phenotypic polymorphisms and is
associated with type 1 diabetes through multiple alleles. The high percentage of the T allele in
healthy people and its low percentage in patients shows the importance of this allele as a
protective factor against the risk of contracting this disease. and the results of a study by (34)
did not agree with this study, in that the frequency of the T allele was significantly high in
patients in contrast to healthy people, and the C allele was significantly lower in patients
compared to healthy people.
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The results of this study showed that the homozygous TT genotype was associated with
the risk and development of type 1 diabetes, and the associated EF value was 2.71). These
results are similar to (24), and did not agree with the study of (33). who showed that the TT type
was associated with the protective part of the risk and development of T1DM, and similar results
were observed in the homozygous CC genotype, where it was associated with the risk and
development of T1IDM, and its percentage was higher in the patient sample than in healthy
people, and its value as EF was high. It reached 3.60), and this result is similar to (35) (33) who
showed that the CC genotype of IL4 —590 gene polymorphism was significantly associated with
the risk of T1IDM in patients, but did not agree with (24) (36) who They showed a higher rate in
healthy people than in patients.

As for the TC genotype, in this study only it represented a protective part of the risk of
developing diabetes, as its percentage was higher in healthy people than in patients, and the PF
values associated with it were 0.80. These results agreed with (31) (33) as they obtained higher
rates of TC in healthy people compared to patients. It contradicted (36) (28) who found that
heterozygous CT genotypes for IL4 -590 in patients with T2DM could be considered as risk
factors, and also with the study of (37) who reported a significant increase in the frequency of
CT heterozygosity polymorphism among Taiwanese cases with T2DM.

In this study, the appearance of genotypes that constituted a greater risk of developing
diabetes than genotypes that constituted a protective part, indicates that the genetic
polymorphism of IL-4-590 may have an effect in “causing T1DM. Contrary to the results of some
studies such as (38), who showed that the role of the IL-4 gene in people with type 1 diabetes is
a regulatory and protective role against the development of the disease, based on the single
nucleotide polymorphism (SNP) in the affected person. This researcher’s result came to confirm
the results of several studies that showed The presence of the CT and TT genotypes is associated
with the protective fraction of disease risk among the three genotypes.

The possible reasons for the different results of the mentioned studies can be summarized
as follows: (1) The genetic background of the population is different (2) The study sample size is
different (3) The genotyping methods are different in these studies (4) The IL-4 rs2243250
polymorphism may be affected by complex factors such as Multiple genes, environmental
factors, and dietary habits.

Our study showed that there was no significant effect (P > 0.05) of the variable sex and
family history of the disease on the IL-4 gene polymorphism, and this result agreed with (36)
which showed that there was no significant difference between the genotypes of the subgroups
related to sex and history. Family. Our study also agreed with a study by (39) which showed
that there was no association according to gender, age, and duration of diabetes between
rs2243250 IL4 and the risk of diabetic nephropathy for patients with type 2 diabetes, and it did
not agree with (28) who showed a significant effect (p<0.05). ) for the variable gender and family
history of the disease on IL-4 gene polymorphisms.
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Conclusion:

1- The frequency of the TT genotype and the CC genotype increased significantly in
patients, unlike healthy people. The T allele increased in healthy people more than in patients,
and the opposite was true for the C allele.

2- Genetic polymorphisms may provide presumptive evidence that homozygous genotypes
for IL-4-590 CC and TT may be considered risk genotypes for T1DM, while heterozygous
genotypes for IL-4-590 CT may be considered protective for T1DM.

3- Genetic polymorphisms of IL4 at position 590 may be associated with an increased risk
of T1IDM in Libyans, and this may also contribute to a better clinical prognosis.

Recommendations:

1- We recommend conducting another large-scale study with a larger number of patient
cases and healthy controls to investigate all genetic polymorphisms.

2- This is the first study on IL-4 in T1DM in Libya, and therefore we recommend
conducting more broader studies to estimate cytokine levels and look at diabetes complications
that occur in T1DM patients.

3- More studies in different communities in Libyan cities could enhance the results of this
study.
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Abstract:

The experiment was conducted in the laboratory of the Faculty
of Resources / University of Tobruk during the winter season
2021, with a completely random design for the experiments, with
workers in plastic pots, and each pot containing 2 kg soil after
washing it well to get rid of the salts present in it, in order to
study the effect of colchicine on vegetative growth and root
characters traits of wheat. Wheat seeds were soaking with
colchicine at concentrations (0.2, 0.4, 0.6 and 0.8%) compared
to soaking in distilled water (control). Results cleared that spread
growth and feather length, fresh weight, leaf area, stem diameter
recorded the higher values at 4% colchicine concentrations,
while spread growth and feather length, stem length, number of
leaves, leaf width, number of lateral roots, number of major
roots, lateral root length and root length recorded the
maximum values at 6% colchicine concentrations. Also,
watering intervals recorded the highest mean values of all traits
were studied. The highest percentage of mitotic index success
was recorded when the seedlings were treated with 0.2% and O.
4 % colchicine.

Key Words: Wheat (Triticum Aestivum L.), Colchicine
Concentrations, Irrigation Periods, , Vegetative Growth, Root
Characters , Chromosomal Analysis And Mitotic Index .
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1. Introduction

Wheat (Triticum aestivum L.) is the most widely grown cereal crop in terms of area as well as
productivity, and it feeds around two-thirds of the world’s population (Islam et al., 2014 and Bhatt
et al., 2016). Wheat is one of the leading cereals in the world. It belongs to the family Poaceae and
it is the world’s most widely cultivated cereal crop which ranks first followed by rice. Wheat accounts
for 26% of world cereal production and 44% of total cereal consumption Rapid economic and income
growth, urbanization, and globalization are leading to dramatic dietary shifts, especially in Asia as
consumers are increasing their consumption of wheat products. Wheat production needs to increase
to meet the combined growing population and expanding demand by the middle of this century
(Bhattacharya, 2007). Measured either by cultivated area (211.06 million ha) or by the production
(566.8 million t) achieved Known as “king of cereals”. It is grown throughout the temperate, tropical
and subtropical region in the world. It constitutes the staple food in at least 43 countries. Wheat
attained its premier position by virtue of its unique protein gluten, which is responsible for bread
making properties of wheat flour. It is highly nutritious cereal foodstuff and its amino acid yield per
acre far exceeds that of animal products.

However, lower yield outcomes have been recorded due to poor soil conditions, low quality
seeds, late harvesting and planting, uneven fertilizer application and a lack of irrigation water (Ul-
Allah et al., 2018 and Dhaliwal et al., 2021). Moreover, degradation of soil due to remarkable
enhancement in population and urbanization, along with lack of quality of seed, have resulted in
food insecurity in emerging nations (Abid et al., 2016 and Hussain et al., 2018).

Wheat is one of the most cultivated crops in the world because a third of the world’s population
depends on it in their food. It is characterized by the ability to grow under different environmental
conditions and variant agricultural systems (Marris 2008). The global average of grain yield
productivity is currently at 3.3 t ha-!, but this rate will need to nearly double in order to meet rising
food demands (Dixon et al., 2009). Moreover, the application of unrenewable substance inputs
causes ecological damage, such as adulteration of surface water and soil water and alteration of
denitrifcation processes (Khan et al., 2018).

Colchicine is known to inhibit mitosis in a wide variety of plant and animal cells by interfering
with the orientation and structure of the mitotic fibres and spindle (Finnie and Staden, 1994).
Since chromosome segregation is driven by microtubules, colchicine is therefore applied to

interfere with mitosis to induce polyploidy and mutations in plant cells (Kleinhofs et al.,
1978).While polyploidy is fatal in animal cells, it is usually well tolerated in plant cells and mostly
results in fruits and seeds that are larger, hardier and faster growing and more desirable (Finnie
and

Staden, 1994).

Colchicine (C22H2s5NOg), frequently used method of increasing the chromosome number of
plant, originally extracted from Colchicum autumnale, may induce some morphological, cytological
and histological changes, and even changes in the gene expression level (Murali et al., 2013).

Colchicine has effective anti-mitotic activity, which is triggered by its binding, both reversibly
and selectively, to tubulin, the microtubular protein, which eventually disrupts the function of the
spindle fibers in rapidly dividing cells. Although reports on the nature and extent of meiotic
aberrations in PMCs induced by various mutagenic agents are available for many taxa (Dixit et al.
2013, Verma and Khah 2016, Khah and Verma 2017a) however, the effects of colchicine on the
meiotic course of such taxa remained unexplored. This is mainly because most of the previous
investigations used colchicine for inducing polyploidy (Verma et al., 2017) without estimating its
potency for creating other chromosomal alterations.

The application of colchicine as the most common procedure used for chromosome doubling,
enhancing both biochemical and physiological parameters, has proved especially successful in
monocot species, such as barley, maize and wheat, allowing an increased gene scope and expression,

as reported by (Rauf et al., 2021). Can be different between activity of mitosis division by calculate
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mitotic index each treatment. Mitotic index: the ratio of the number of cells undergoing mitosis
(cell division) to the number of cells not undergoing mitosis or the ratio of cells in the dividing phase
to the total number of cells observed (McDuff and Chisholm, 1982). Can be calculate mitotic index

by:

Mitotic index= total number of dividing cells in all phases of mitosis(P+M+A+T) x 100/ total

number of cells.

Polyploidy induction is recognized as one of the major evolutionary processes leading to
remarkable morphological, physiological, and genetic variations in plants. Polyploidy induction is
recognized as one of the major evolutionary processes that leads to a variety of remarkable
morphological, physiological, and genetic variations in plants (Manzoor et al., 2019 and Juliao et
al., 2020).

In bread wheat, application of colchicine during the first hours of another culture produced
contradictory results regarding embryogenesis and percentages of green plants (Zamani et al.,
2003). Only the study from Hansen and Andersen (1998) reported the effect of colchicine on
isolated microspore culture in wheat.

The application of a stress pretreatment is necessary for efficient induction of microspore
embryogenesis in cereals. Sugar starvation by placing anthers on a medium with mannitol as the
carbohydrate source is one the most commonly used stress pretreatments. This pretreatment has
provided consistently high chromosome doubling rates in barley (Shim et al., 2006) and wheat (Hu
and Kasha 1997). In wheat, a stress pretreatment that delayed nuclear division and retained
microspores at the uninucleate stage produced more green plants than pretreatments in which
microspore division occurred (Hu and Kasha 1999).

The aim of this study the effect of colchicine and irrigation periods on vegetative growth and
root characters traits of wheat

MATERIALS AND METHODS

The experiment was conducted in the laboratory of the Faculty of Resources / University of
Tobruk during the winter season 2021, with a completely random design for the experiments, with
workers in plastic pots, and each pot containing 2 kg soil after washing it well to get rid of the salts
present in it, in order to know the effect of the best concentration (0.2, 0.4, 0.6, 0.8) of a solution of
colchicine and distilled water, after soaking it for 56 hours, and each concentration was repeated 3
times at the best irrigation rate (10, 30, and 40) days in a row, in order to see its efficiency in
improving germination and growth characteristics on a variety of (Mexican wheat). Measurements
in the vegetative growth stage for each pot containing 5 grains of each variety.

Data recorded

1. The fresh weight of the seedling (g): It was calculated at the end of the germination test, 14 days
after planting, after it was placed in perforated paper bags for the purpose of drying in the oven at
a temperature of 80 degrees Celsius for a period of 24 hours until the weight stabilized.

2. The length of the rootstock and the feather (cm) In the standard germination test of 14 days, three
natural seedlings were randomly taken from each pot.

3. Leaf area index (LAI)= length of leaf * width of leaf * 0.75 (Thomas, 1975)

4. Main root length - leaf width - stem height - number of lateral roots - stem diameter (cm)

5. Number of leaves/plant - the number of lateral roots
6. Chromosomal analysis and mitotic index
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RESULTS AND DISCUSSION

A) The effect of irrigation period and colchicine on spread growth and feather length

Results in Table (1) and Fig (1) showed that impact of different concentrations of colchicine
(0.2, 0.4, 0.6 and 0.8) and three irrigation period after (10, 30 and 40 days) on spread growth and
feather length. However, control treatment recorded the highest mean values of spread growth (6.67,
9.88 and 12.00) and feather length (11.90, 18.93 and 15.80) with increasing irrigation period up to
40 days, followed by colchicine at 0.2% (6.22, 7.98 and 10.55) and (10.17, 16.80 and 13.94), while
the lowest mean values (4.13, 4.37 and 5.67) and (6.44, 10.05 and 9.00), recorded with increasing
concentrations of colchicine up to 0.2%, while Irrigation intervals up to 40 days recorded the
minimum values of feather length.

The high dose of colchicine used as a mutation agent for plant, toxic contamination and
abnormality became main cause of death in the plants. Sasiree et al. (2013) suggested the decrease
in survival rate with increase in concentration of colchicine may be due to the cause of tissue
necrosis when exposure in different solution of colchicine concentration solution.

Table (1): Effect of irrigation period and colchicine on spread growth and feather length

Colchicine Spread growth Feather length
Conc. (%) After After After After 10 After After
e 10 days 30 days 40 days days 30 days | 40 days
Control 4.89d 5.25d 7.07d 7.07d 12.97d 10.83d
0.2 6.22b 7.98b 10.55b 10.17b 16.80b 13.94b
0.4 5.48c 6.07c 8.87c 9.43c 14.17c 12.03c
0.6 6.67a 9.88a 12.00a 11.90a 18.93a 15.80a
0.8 4.13e 4.37e 5.67e 6.44e 10.05e 9.00e
mo m 0.2% Col. 0.4% Col. m 0.6% Col. m 0.8% Col.
20 -
18
16
14 A
12 A
10 A
8 -
6 -
4 -
2 .
0 J
10d 30d 40d | 10d 30d 40d |
Spread growth Feather length

Fig. (1): Effect of irrigation period and colchicine on spread growth and feather length

B) The effect of irrigation period and colchicine on vegetative growth
In Table (2) and Fig. (2) results cleared that impact of different concentrations of colchicine

(0.2, 0.4, 0.6 and 0.8) and three irrigation period after (10, 30 and 40 days) on fresh weight and leaf
area index. In this respect, colchicine at 0. 4% with increasing irrigation period up to 40 days
recorded the higher values of fresh weight (0.94, 1.27 and 1.54g) and leaf area index (4.02, 4.58 and
5.80 cm?), while the lower mean values of fresh weight (0.43, 0.66 and 1.07g) and leaf area index
(3.18, 3.37 and 3.53 cm?).
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The increase in leaf area leads to increase the biological processes such as photosynthesis
which in turn leads to increase the growth of plant (Beest et al., 2012 and Li et al., 2014).

Table (2): Effect of irrigation period and colchicine on fresh weight and leaf area index

. . Fresh weight (g Leaf area index (cm?2
%::;}:(;t;:; After 10 | After 30 : After After After : AftLr 40

days days 40 days | 10 days 30 days days

Control 0.65d 0.94d 1.18d 3.52d 4.06d 4.17d
0.2 0.83b 1.11b 1.31b 3.86b 4.17b 4.67b
0.4 0.94a 1.27a 1.53a 4.02a 4.58a 5.80a
0.6 0.66¢c 0.94c 1.18c 3.94c 4.13c 4.47c
0.8 0.43e 0.66e 1.07e 3.18e 3.37e 3.53e

61 m0 m0.2%Col. ®=0.4% Col. m0.6% Col. =0.8% Col.

10d 30d 40d 10d 30d 40d
Fresh weight (g) Leaf area index (cm2)

Fig. (2): Effect of irrigation period and colchicine on fresh weight and leaf area index

Stem length and stem diameter as effected by different concentrations of colchicine (0.2, 0.4,
0.6 and 0.8) and three irrigation period after (10, 30 and 40 days) as shown in Table (3) and Fig.
(3). However, colchicine at 0.6% with increasing irrigation period up to 40 days recorded the higher
values of stem length (24.33, 27.77 and 38.40 cm)(Allafe and Adam 2022) and stem diameter (1.73,
2.15 and 2.97 cm) with 0.4%, while the lower mean values of stem length (16.25, 19.93 and 25.17
cm) and leaf area index (1.17, 1.20 and 1.27 cm?) recorded with 0.8% concentrations of colchicine.

Similar results were also reported by (Toma, 2015 and Luo et al., 2018) revealed that
doubling level of chromosome from diploid to tetraploid caused to increase the stem height, stem
diameter, root length and root width, wider leaves, fresh and dry weight of root and shoot In polyploid
plants, the larger number of chromosomes causes the cell size and cell nucleus to grow larger. Larger
cells produce larger parts of the plant such as leaves, flowers, fruits, and plants (Beest et al., 2012).
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Table (3): Effect of irrigation period and colchicine on stem length and stem diameter

Colchicine Stem length (cm) Stem diameter (cm)
o After 10 | After 30 | After 40 | After 10 | After 30 | After 40
Conc. (%)
days days days days days days
Control 18.88d 21.12d 23.47e 1.27d 1.33d 1.87c
0.2 21.43c 24.57 b 28.50c 1.41b 1.72b 2.38b
0.4 23.17b 23.10c 35.67b 1.73a 2.15a 2.97a
0.6 24.33a 27.77a 38.40a 1.37c 1.43c 1.82d
0.8 16.25e 19.93d 25.17d 1.17a 1.20e 1.27e
=0 m 0.2% Col. 0.4% Col. H 0.6% Col. m 0.8% Col.
40 ~
35 -
30 7
25 -
20 -
15
10 -
5 -
0
10d 30d q0d 10d 30d 40d
Stem length (cm) Stem diameter (cm)

Fig. (3): Effect of irrigation period and colchicine on stem length and stem diameter

Results in Table (4) and Fig (4) showed that impact of different concentrations of colchicine
(0.2, 0.4, 0.6 and 0.8) and three irrigation period after (10, 30 and 40 days) on number of leaves and
leaf width. However, colchicine at 0.6% with increasing irrigation period up to 40 days recorded the
higher values of number of leaves (5.67, 7.33 and 8.93) and leaf width (0.37, 0.50 and 0.67 cm),
while the lower mean values of number of leaves (3.33, 4.33 and 5.25) and leaf width (0.31, 0.37
and 0.43 cm) recorded with 0.8% concentrations of colchicine.

The increased cell size as exemplified by enlarged stomata size in triploid may play an
important role in increasing the size of the leaves, which was also observed in this study. Liao et
al. (2016) indicated the higher photosynthetic efficiency of these triploid plants may be able to
explain their significant faster growth in plant height and ground diameter.

Table (4): Effect of irrigation period and colchicine on number of leaves and leaf width

Number of leaves Leaf width (cm)

b After 10 | After 30 | After 40 | After 10 | After 30 | After 40
days days days days days days
Control 4.67d 5.73d 6.08d 0.21e 0.27e 0.31e
0.2 4.90c 6.22¢ 7.33c 0.26¢ 0.33d 0.44c
0.4 5.33b 6.67b 7.67b 0.33b 0.42b 0.54b
0.6 5.67a 7.33a 8.93a 0.37a 0.50a 0.67a
0.8 3.33e 4.33e 5.25e 0.31d 0.37c 0.43d
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M0 mO0.2%Col. m0.4%Col. m0.6% Col. m0.8% Col.

o B N W b 01 O N 0O O
L

10d ‘ 30d ‘ 40d 10d ‘ 30d ‘ 40d

No. of leaves Leaf width (cm)

Fig. (4): Effect of irrigation period and colchicine on number of leaves and leaf width

C) The effect of irrigation period and colchicine on root characters

Results in Table (5) and Fig (5) showed that effect of different concentrations of colchicine
(0.2, 0.4, 0.6 and 0.8) and three irrigation period after (10, 30 and 40 days) on number of lateral
roots and number of major roots. However, colchicine at 0.6% with increasing irrigation period up
to 40 days recorded the higher values of number of lateral roots (2.67, 4.67 and 5.33) and number
of major roots (2.95, 3.20 and 4.33), while the lower mean values of number of lateral roots (1.33,
2.00 and 2.53) and number of major roots (1.38, 1.67 and 2.04) recorded with control treatments.

Table (5): Effect of irrigation period and colchicine on umber of lateral roots and number of major

roots
Colchicine No. of lateral roots No. of major roots
o After 10 | After 30 | After 40 | After 10 | After 30 After 40
Conc. (%)
days days days days days days
Control 1.33e 2.00e 2.53e 1.38e 1.67e 2.04e
0.2 2.00c 3.00c 3.60c 1.73c 2.29c¢ 3.00c
0.4 2.33b 4.00b 4.67b 2.10b 2.76b 3.80b
0.6 2.67a 4.67a 5.33a 2.95a 3.20a 4.33a
0.8 1.48d 2.33d 2.67d 1.63d 1.77d 2.15d
6 - mo H 0.2% Col. 1 0.4% Col. H 0.6% Col. H 0.8% Col.
5 7
4 -
3
2 -5
1 -
0
10d 30d 40d 10d 30d
No. of lateral roots No. of major roots

Fig. (5): Effect of irrigation period and colchicine on umber of lateral roots and number of major roots
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Lateral root length and root length as effected by different concentrations of colchicine (0.2,
0.4, 0.6 and 0.8) and three irrigation period after (10, 30 and 40 days) as shown in Table (6) and
Fig. (6). However, colchicine at 0.6% with increasing irrigation period up to 40 days recorded the
higher values of lateral root length (3.77, 4.40 and 3.83 cm) and root length (4.33, 6.30 and 7.93
cm),while the lower mean values of lateral root length (16.25, 19.93 and 25.17 cm) and lateral root
length (1.17, 1.20 and 1.27 cm?) recorded with 0.8% concentrations of colchicine.

The increased lethality of the obtained plants after treatment with high concentrations of
colchicine can be explained by the highly toxic effect of colchicine on the mitotic spindle (blocking
spindle microtubules production) (Pintos et al., 2007).

Plant vegetative parameters, including plant height, number of generative shoots, stem
thickness, leaf length and width, were measured in ten randomly selected plants from each trial plot
in a mass flowering period according to the standard techniques (Beideman 1972).

Table (6): Effect of irrigation period and colchicine on lateral root length and root length

Colchicine Lateral root length (cm) Root length (cm)
o After 10 | After 30 | After 40 | After 10 | After 30 | After 40
Conc. (%)
days days days days days days
Control 2.33c 2.68e 3.25e 3.50e 4.50e 5.90e
0.2 2.80d 3.67c 4.07c 3.93c 5.33c 7.03c
0.4 3.27b 3.93b 4.67b 4.63a 5.65b 7.23b
0.6 3.77a 4.40a 4.83a 4.33b 6.30a 7.93a
0.8 2.47e 2.74d 3.33d 4.10d 5.25d 6.67d
8 7 B0 m0.2%Col. m0.4%Col. mO0.6%Col. m0.8% Col.
7 4
6 4
5 4
4 -
3 4
2 4
1 4
0
10d 30d 40d 10d 30d 40d
Lateral root length (cm) Root length (cm)

Fig. (6): Effect of irrigation period and colchicine on lateral root length and root length
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Table (7): Number, percentage of the different stages of mitosis and interphase for the control
and treated cells at different concentrations of colchicine MI: mitotic index

CONCENTRATION INTER PRO META ANA TELO TOTAL Mitotic
index
CONTROL 1891 183 6 4 6 2050 9.71%
0.2 1582 309 0 4 106 2000 20.9%
0.4 1165 531 2 2 100 1800 35.28%
0.6 1783 232 0 7 28 2050 13.02%
0.8 1624 46 1 13 66 1750 7.2%

Bcon W02 H04 06 108

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Fig. (7 ): Effect of Colchicine levels on mitotic index

The rate of cell division expressed by mitotic index (MI) shows a general Table (7) enhance
effect on mitotic index values as the concentrations increased, results in an increase in the MI over
the control value. Mitotic indices of the controls and the treated roots have been compared, control
shows a normal mitotic distribution represented in Fig. (7 ) These differences were not significant
in 0.6 and 0.8 but were significant in 0.2 and 0.4 Fig. (7 ). In general, the Most of the actively
dividing cells were in prophase and few in metaphase, anaphase and telophase stage of cell division.
Following colchicine treatment, changes occur in the MI; there is a significant increase after
treatment with 0.2 and 0. 4 colchicine to reach 20.9% and 35.28%, respectively, and the differences
were highly significant compared to the control values 9.71%.
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