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Abstract

The effect of Artemisia absinthium and Cyproheptadine on the insulin levels of rats fed on a diet
deficient in zinc was examined in the current study. Thirty-two mature male rats were divided
randomly into four groups each of eight animals. Control Group (G1), Zinc Deficiency Group (ZDD)
(G2), Zinc Plus Cyproheptadine Group (G3), and Zinc Plus Artemisia absinthium Group (G4). Zinc,
Cyproheptadine and Artemisia absinthium were taken orally (containing zinc not more than 1mg/kg
diet, 720 pg/kg B. W, 100 mg/kg BW) for 30 days. Insulin level and histopathological study were
done. The data showed that feeding rats on a zinc deficient-diet (ZDD) resulted in decrease of insulin
level compared to the control group. On the other hand, the Cyproheptadine (CH) and Artemisia
absinthium (ART) treatment groups exhibited improvement of insulin level compared to zinc
deficiency diet feeding group. In addition, zinc deficient-diet (ZDD) showed mild fatty liver with
hepatic steatosis and macrovesicular steatosis. After treatment with cyper and Art, liver of both
groups are tissue improved significantly. Treatment with artemisia absinthium (ART) and
cyproheptadine (CH) of rats feed on a diet deficient in zinc, increases insulin levels and improve
liver tissue histology.
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Introduction

review (Rathenbock, 2022). Most people have
experienced a momentary loss of appetite at
least once in their lives (Swami et al., 2022).
This is typically not a concerning symptom until

Anorexia is a significant risk factor for
malnutrition, which can result from a variety of
factors (Landi et al., 2016). Ten-to-40% of
hospitalized adult patients displayed indicators
of nutritional deterioration and weight loss at
some point during their stay, according to a
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it lasts more than a day or two (Chu et al., 2018).
Additionally, it could be a sign of a serious
underlying illness like cachexia, cancer, or
hopelessness (Mattox, 2017). The trace element
zinc, known to be essential and found in
thousands of enzymes, controls the production,
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storage, and release of insulin (Shi et al., 2020).
Numerous investigations have revealed that the
plasma zinc levels of obese individuals are
decreased (Olechnowicz et al., 2018). Likewise,
a zinc deficiency may raise the risk of insulin
resistance, glucose intolerance, coronary artery
disease, diabetes, and other conditions
(Bjorklund et al., 2020).

Zinc supplements can help with weight
loss efforts and have a positive impact on zinc
content growth (Roohani et al., 2013). Given
the relevance of zinc's role in controlling the
levels of the hormones involved in appetite and
the metabolism of macronutrients, in addition to
the dearth of studies on the effects of zinc
supplementation on the hormones that control
appetite and anthropometric measurements
(Ozturk et al., 2023).

Numerous phytochemicals, such as
total flavonoids and phenolic composites, are
present in it, which may contribute to the
explanation for its anti-oxidative activities
(Guan et al., 2021).

Artemisia absinthium is antidiabetic
and anti-hyperlipidemic effects in diabetic
individuals and rats (Adewumi et al., 2020).
Cancer research has studies the support of use
appetite  stimulants  like  cyproheptadine
hydrochloride (CH) to promote weight gain
(Kim et al., 2021). These drugs are also safe for
use in children because of their low degree of
toxicity and, when required, palatable oral
solutions (Thabet et al., 2018).

The use of cyproheptadine
hydrochloride (CH), a serotonin and histamine
antagonist (Okuma et al., 2013), in treating
allergic rhinitis (Bernstein et al., 2016), allergic
conjunctivitis (Dupuis et al., 2020), urticaria
(Kolkhir et al.,, 2022), dermatographism
(Russell et al., 2022), and mild angioedema in
children has been approved by the Food and
Drug Administration (FDA) (Frank et al.,
2016). CH users have been observed to acquire
weight inexplicably (Hertzman et al., 2017).
According to earlier studies, this drug
successfully boosts appetite in children with
anorexia nervosa, asthma, failure to thrive, and
short height (Feigelman and Keane, 2017). The
preset work investigates the effects of A.
absinthium and cyproheptadine (CH) on rats fed
on zinc deficiency diet.
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Materials and Methods

Male albino rats weighing 150-180 g were used
along the study. Rats were obtained from the
National Organization for Drug Control and
Research's animal shelter (Dokki, Cairo,
Egypt). Prior to testing, they were kept in the
lab room for at least a week under a 12-hour
cycle of alternating light and shade. Animals
were given conventional laboratory pellets and
unlimited amounts of water. The National
Research Centre in Egypt's Ethics Committee
(registration number 17/004), the National
Institutes of Health's Guide for the Care and Use
of Laboratory Animals, and the Canadian
Council on Animal Care's recommendations
were all followed when doing any animal
treatments.

Drugs

Cyproheptadine and Artemisia absinthium were
purchased as a white, crystalline powder from
Cornell Lab in Al-Maadi, Cairo, Egypt.

Experimental groups

Rats received each of the treatments listed
below via oral gavage every day for 30 days.
The experimental design_as flow:

e Group 1 (G1): received water basal diet
according to Nutrient Requirements of the
Laboratory Rat (Ahmed-Farid et al., 2017).

e Group 2 (G2): anorexigenic rat model treated
with zinc deficient diet Zinc (containing zinc
not more than 1mg/kg diet) (Kapata et al.,
2024).

e Group 3 (G3): ZDD treated with
cyproheptadine (720 pg/kg BW) (Kotanidou
etal., 2020).

e Group 4 (G4): ZDD and treated with
Artemisia absinthium extract (100 mg/kg BW)
(Boudjelal et al., 2020).

Preparation of serum samples for biochemical
investigations

Following the decapitation, blood samples were
gathered in sterile, dry centrifuge tubes. To
measure insulin levels serum was obtained by
centrifuging blood samples at 5,000 rpm for 20
minutes at 4°C (Balaji et al., 2020).

Insulin Determination

The Ray Bio Rat Insulin ELISA kit is an in vitro
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enzyme-linked immunosorbent assay for the
guantitative measurement of Rat Insulin in
serum, plasma and cell culture supernatants.
This assay employs an antibody specific for
Insulin coated on a 96-well plate. Standards and
samples were pipetted into the wells and Insulin
present in a sample was bound to the wells by
the immobilized antibody. The wells were
washed and biotinylated anti-Rat Insulin
antibody was added. After washing away
unbound  biotinylated  antibody, @ HRP-
conjugated streptavidin was pipetted to the
wells. The wells were again washed, a TMB
substrate solution was added to the wells and
color develops in proportion to the amount of
Insulin bound. The Stop Solution changes the
color from blue to yellow, and the intensity of
the color was measured at 450 nm.

Histopathological Analysis

Tissues preparation for histological
investigation:

From each rat, liver tissues were carefully
dissected and fixed in Bouin’s solution for
routine histological study. Following fixation,
tissues were dehydrated in ascending grades of
ethyl alcohols, 70%, 90% and 100% (to prevent
shrinkage of tissues and to remove water
gradually from the fixed tissues), cleared in
xylol (to remove alcohol and to allow the fixed
tissues to be miscible with paraffin wax in the
following step) and embedded in paraffin wax
at 60°C. Serial transverse sections were then cut
at 5-6 microns in thickness using Cambridge
Rocking Microtome and affixed to slides. For
the general histological investigation, sections
were stained in Hematoxyline and Eosin (H&E)
then washed, dehydrated, cleared, and mounted
with Canada plasma for permanent preparations
(Bancroft and Gamble, 2008).

Statistical analysis

The results obtained are shown as mean + SE.
The reported values are the averages of eight
animals. One-way analysis of variance was
used in the statistical analysis, then post-hoc
least significant difference analysis (Duncan).
Statistical Package for Social Science for
Windows was used to do the statistical analysis
(Version: 17). Statistics were judged significant
at a value of p< 0.05.
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Results
Insulin level:

The results of Insulin concentration of different
experimental groups are illustrated in Table 1
and Figure 1. The mean level of Insulin of
control group was 3.57 %= 0.24 (IU\ml).
However, in zinc deficiency diet group it was
2.67 £0.21 (IU\ml). On other hand, the mean of
rats treated with Zinc deficiency diet (ZDD) and
Cyproheptadine (CH) was 2.91+ 0.29 (IU\ml).
Furthermore, the mean level of rats treated with
Zinc deficiency diet (ZDD) and Artemisia
absinthium (Art) group was 2.17 + 0.17
(IlU\ml). ANOVA test shows extremely
significant difference between groups at P <
0.005.

Presented data of Insulin showed that Zinc
deficiency diet (ZDD) and Artemisia
absinthium (Art) groups significantly decreased
compared to the control group. In addition, rats
treated with Cyproheptadine (CH), didn't differ
significantly from control group and near to
normal value. In contrast, rats treated with CH,
and Art didn’t differ compared with ZDD group
but mild increased at the end of excrement. In
the same manner, treated groups with CH, and
Art didn’t differ from each, but CH showed the
best treatment of all.

Table (1): Statistical analysis of serum insulin levels
of different treated groups with the compared control

group.

Insulin(lU\ml)
ANOVA
Meanz SE P.value
Control (n=8) 3.57+0.24*
ZDD (n=8) 2.67+0.21°°
ZDD + CH (n=8) 2.91+0.29 k¢ 0.005
ZDD + Art (n=8) 217+0.17°¢

a, b, ¢, means having the same superscript letters are significantly
different from each other (P<0.05). ZDD=Zinc deficiency diet,
CH= Cyproheptadine, Art=Artemisia absinthium. The values in
each column signify Mean + SE. N= number of cases in each

group.
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Fig (1): Mean value of Insulin (IU\mI) levels in
different treated groups. a, b, ¢, means having
different superscript letters in the same row differ
significantly (P<0.05). ZDD=Zinc deficiency diet,
CH= Cyproheptadine, Art=Artemisia absinthium.
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Histological investigation:

The histopathological examination showed in
Figure 2. The histopatholog of experimental
groups G1, G3, and G4 showed hepatocytes
with normal in size, shape, and arrangement
(black arrow). They have a distinct nucleus and
cytoplasm and no inflammation.

Also there is an absence of inflammatory
cells, indicating no ongoing inflammation.
There is any evidence of fibrosis or scarring in
the liver tissue and no accumulation of fat
(steatosis) within hepatocytes.

In contrast, ZDD (G2) showed mild
fatty liver with hepatic steatosis (Blue arrow), is
a condition characterized by the accumulation
of excess fat within liver cells (hepatocytes).
Macrovesicular Steatosis: The hallmark feature
of fatty liver disease is the presence of large fat
droplets (macrovesicular steatosis) within
hepatocytes. These fat droplets displace the
hepatocyte nucleus to the periphery of the cell.
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Fig(2): Histological and histopathological
examination of liver rats’ control (A), treated with

ZDD (B), treated with CH (C) and treated with ART
(D) one month ago.

Discussion

Malnutrition is still a significant problem in
underdeveloped nations despite international
efforts, and it is thought to be the primary risk
factor for the illness and death of millions of
young children. According to the most recent
report from 2013, undernutrition was the cause
of 3.1 million child deaths globally, or 45% of
all child deaths (Wali et al., 2021). Weight loss
caused by food restriction or increased physical
activity is referred to as anorexia nervosa (AN)
(Casper, 2020). Body mass index (BMI) values
are altered as a result of weight loss, which has
an impact on gastrointestinal processes as well
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as brachial and central
(Investigators et al., 2006).

The present study is one of the few
studies examining the effect of low levels of
zinc diet affect hormones and measures that
regulate appetite while also raising hunger.
Data obtained revealed that the zinc deficiency
diet (ZDD)-treated positive group experienced
a drop in hunger that resembled a reduction in
insulin compared to the control group, which
was consistent with a recent study (Buzzetti et
al., 2020). In a different study, which was
published by the journal, zinc supplementation
caused obese male rats to lose a large amount of
weight (Abdulmalek et al., 2021). Two
potential explanations for the effect of zinc in
weight reduction include the insulin sensitizer
activity of zinc and changes in the metabolism
of hypothalamic neurotransmitters like insulin
(de Bartolomeis et al., 2023) the results
obtained confirm this. Additionally, collected
data on insulin may be distorted for ZDD due to
insulin mimicry in cells and the reduction of
potentiating  insulin  receptor  signaling
(Krishnan et al., 2018). The data of, which
stated that the Zn deficiency might be expected
to lessen insulin stimulated leptin secretion in
adipocytes, and ultimately decrease the total
level of insulin, agreed with the forfeiture of
potentiating insulin receptor signaling depend
on ZDD (Alemany, 2024). Additionally,
insulin insufficiency is linked to excessive
lipolysis and an increase in the flow of free fatty
acids into the liver. Insulin also has a strong
inhibitory effect on lipolysis in adipocytes
(Carpentier and Metabolism, 2021).

Recent research has shown that zinc,
particularly with metabolic syndrome, had
positive benefits on insulin level and insulin
resistance (Olechnowicz et al., 2018). A
prospective study revealed that consuming
more zinc is linked to a decreased incidence of
type 2 diabetes (Kaur et al., 2014), However,
among non-obese and obese non-diabetics,
there is considerable debate regarding the
connections between zinc level and insulin
resistance/metabolic risk factors (Sabéan-Ruiz
et al., 2014). Because it can improve insulin's
ability to attach to hepatocyte membranes, zinc
is known to play a significant role in the
stabilization of insulin hexamers and in the
pancreatic storage of insulin (Akbarian et al.,
2018). In fact, the role of zinc during the
creation of the insulin receptor may be related
to the lower hepatic insulin binding to

nerve impulses
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hepatocyte membranes during zinc deprivation
(Adulcikas et al., 2019). Additionally, zinc is a
powerful antioxidant, and oxidative stress is
thought to be a major factor in the onset and
development of insulin resistance and diabetes
(Bjerklund et al., 2020). According to the
study's findings Witkowska et al. (2021) an
excessive amount of Zn during the growth
period of an organism's diet might increase the
rate at which nutrients are absorbed by
increasing the absorptive surface area of the
organism's mucosal intestinal epithelial cells.
Zn's increased nutritional uptake stimulates the
transport of additional nutrients to adipocytes
via insulin, which promotes the development of
fat cells (Olechnowicz et al., 2018).
Additionally, the transportation of extra
nutrients worsens the release of leptin from
adipocytes and the synthesis of the hormone in
the body (Sainz et al., 2015). These effects may
be due to increased zinc absorption within cells,
which may boost the production of the insulin
degrading enzyme (IDE) (Leissring et al.,
2021).

In this study, it was found that
treatment with cyproheptadine leads to an
improvement in the symptoms of insulinoma
and joint loss compared to the group suffering
from zinc deficiency, where the results were
(2.91+ 0.29), (2.67 = 0.21) respectively, and
This study was supported by a study conducted
by Kim et al. (2021), histamine antagonist and
appetite stimulant cyproheptadine
hydrochloride (CH). The stimulation of growth
hormone release brought on by inducing deep
sleep and increased calorie intake due to
increased desire to eat are two potential factors
for this medication's appetite-stimulating
effects (Mukherjee et al., 2022). By acting as
an appetite stimulant and increasing calorie
intake, CH most certainly contributes to weight
gain (Harrison et al., 2019). Two explanations
have been offered to explain this phenomenon
(Sandberg and Alvesson, 2021). According to
the first theory, CH directly activates the
hypothalamus center for appetite (Miller,
2019). This has been demonstrated in animal
models, and human 5-HT2 and H1 receptor
responses to CH have also been noted
(Potenzieri et al., 2012). Among children who
seem to be underweight, CH therapy may
increase their serum levels of insulin-like
growth factor-1 (IGF-I), accelerating their rate
of growth (Soliman et al., 2019). One of the
main factors affecting general health is the
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ability to maintain a healthy weight (Holley et
al., 2016). A number of well-known factors,
including hormones like leptin and insulin,
affect how homeostatic parameters are
regulated (Chapelot and Charlot, 2019).

The data obtained from the group
treated with Artemisia absinthium indicate a
significant improvement in insulin levels and
the treatment of anorexia compared to the
control group and the zinc loss group. This is
due to the therapeutic properties that this plant
carries and its antagonistic effect on GABA
receptors. The results of this investigation have
been validated by the results of previously
conducted research. Traditional uses for
Artemisia absinthium included sedation, hunger
stimulation,  analgesia,  flavoring, and
antiphrastic (Taraghdari et al., 2015). The
European Medicines Agency's committee on
herbal medicinal products acknowledged
transient loss of appetite as a therapeutic
indication for Artemisia absinthium, with a
daily dose of 2.3 g powdered herb in 2-3 doses
(Bommakanti et al., 2023). This fragrant shrub
contains essential oils in amounts as high as
1.7% (Shaaban et al., 2012). The main
chemical in the essential oil, the monoterpene
thujone (40-90%), has been shown to have anti-
convulsant effects by blocking GABA receptors
(Al-Harrasi et al., 2022). An oral dose of an
Artemisia absinthium liquid formulation
significantly boosted gastric secretions, bile,
and pancreatic enzymes in a man
(Palanikumar et al., 2020).

On the other side, Khandekar et al.
(2015) discovered that pancreatic polypeptide
reduces people's appetites and food intake.

Along with helping with fat digestion,
increasing appetite, and enhancing nutrient
absorption, artemisia provides a host of
additional advantages for the gut (Szopa et al.,
2020). Additionally, it replaces the quantity of
stomach fluids necessary to reestablish regular
digestion and stomach function (Mulet-Cabero
et al, 2020). Artemisia absinthium was
discovered to have significant hypoglycemic
action, equivalent to 10 mg/kg, for both normal
and diabetic mice (Hbika et al., 2022). Rats
with diabetes who were fed Artemisia
absinthium consumed more food and gained
weight (Batiha et al., 2020). Elevated
triglyceride and total cholesterol levels were
demonstrated to sharply decline following
Artemisia absinthium administration, although
high-density lipoprotein (HDL) levels rose in
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diabetic rats. The amount of glycogen in the
liver has also dramatically increased (Bhat et
al., 2019).

Similar outcomes were observed in
alloxan-induced diabetic rats, as reported by
(Ramadan et al., 2017), where various dosages
of ethanolic extraction of A. absinthium caused
a significant decline in blood glucose level in a
dose-dependent manner (Kauser et al., 2023).

Histopathological analysis of liver rats
in the zinc-deficient group's liver were
examined, and the results showed mild fatty
liver with hepatic steatosis. In patients with
chronic liver disease there are insulin resistance
(Pais et al., 2015). This study suggested that
deficiency in serum zinc causes reduced
antioxidant  activity, increased lipid
peroxidation, and liver cell injury in chronic
hepatitis. Another research demonstrated
decreased serum zinc level in individuals with
viral hepatitis compared with the reference
group (Abd Ellatif Afifi et al., 2023).
Examination of the sections of the liver of zinc
deficient rats showed the same picture as with
H&E examination of marked disruption of liver
structure.  Most  hepatocytes  revealed
degenerated  appearance  with  extensive
intercellular vacuolization in liver parenchyma
with multiple spaces between these distorted
cells (Rateb and Kamal, 2022). The
hepatocyte showed condensed cytoplasm with
nuclei that appeared greatly distorted, shrunken,
very pale, and sometimes with the absence of
surrounding cytoplasm (Rateb and Kamal,
2022). Others hepatocytes were markedly
disfigured, degenerated with absent nuclei
(Chen et al., 2023). Likewise, treatment with
Cyproheptadine and Artemisia absinthium for
30 days liver tissue was normal in size, shape,
and arrangement. They have a distinct nucleus
and cytoplasm, no inflammation compared with
liver tissue of the control group due to their
antioxidative and hepatoprotective effects.

Conclusions
An improvement in insulin
concentrations and liver histology after

treatment of rats given a zinc-deficient diet for
a month with Cyproheptadine and Artemisia
absinthium.

71

Referance

Abd Ellatif Afifi M, Abo Foda HE, Abd Elhalim
WAE and Rizk MJTEJoHM (2023). Low Serum
Zinc and Spontaneous Bacterial Peritonitis in
Patients with HCV-Related Liver Cirrhosis.
91:5196-5200.

Abdulmalek S, Eldala A, Awad D and Balbaa MJSr
(2021). Ameliorative effect of curcumin and zinc
oxide nanoparticles on multiple mechanisms in

obese rats with induced type 2 diabetes.
11:20677.
Adewumi OA, Singh V, Singh GJJoP and

Phytochemistry (2020). Chemical composition,
traditional uses and biological activities of
artemisia species. 9:1124-1140.

Adulcikas J, Sonda S, Norouzi S, Sohal SS and
Myers SIN (2019). Targeting the zinc transporter
ZIP7 in the treatment of insulin resistance and
type 2 diabetes. 11:408.

Ahmed-Farid OA, Nasr M, Ahmed RF and Bakeer
RMJJoBS (2017). Beneficial effects of curcumin
nano-emulsion  on  spermatogenesis  and
reproductive performance in male rats under
protein deficient diet model: Enhancement of
sperm motility, conservancy of testicular tissue
integrity, cell energy and seminal plasma amino
acids content. 24:1-14.

Akbarian M, Ghasemi Y, Uversky VN and Yousefi
RJljop (2018). Chemical modifications of
insulin: Finding a compromise between stability
and pharmaceutical performance. 547:450-468.

Al-Harrasi A, Bhatia S, Behl T and Kaushik D
(2022). Effects of essential oils on CNS, in Role
of Essential Oils in the Management of COVID-
19 pp 269-297, CRC Press.

Alemany MJIJoMS (2024). The Metabolic
Syndrome, a Human Disease. 25:2251.

Balaji P, Madhanraj R, Rameshkumar K,
Veeramanikandan V, Eyini M, Arun A,
Thulasinathan B, Al Farraj D, Elshikh M and
Alokda AJSjobs (2020). Evaluation of
antidiabetic activity of Pleurotus pulmonarius
against  streptozotocin-nicotinamide induced
diabetic wistar albino rats. 27:913-924.

Bancroft JD and Gamble M (2008). Theory and
practice of histological techniques, Elsevier
health sciences.

Batiha GE-S, Olatunde A, El-Mleeh A, Hetta HF,
Al-Rejaie S, Alghamdi S, Zahoor M, Magdy
Beshbishy A, Murata T and Zaragoza-Bastida
AJA (2020). Bioactive compounds,
pharmacological actions, and pharmacokinetics
of wormwood (Artemisia absinthium). 9:353.

Bernstein DI, Schwartz G, Bernstein JAJI and
Clinics A (2016). Allergic rhinitis: mechanisms
and treatment. 36:261-278.



Effect of Treatment with Cyproheptadine and Artemisia ...

Scientific Journal for Damietta Faculty of Science 14(2) 2024, 66-74

Bhat RR, Rehman MU, Shabir A, Rahman Mir MU,
Ahmad A, Khan R, Masoodi MH, Madkhali H,
Ganaie MAJP, Human Health VP and Uses T
(2019). Chemical composition and biological
uses of Artemisia absinthium (wormwood).37-
63.

Bjerklund G, Dadar M, Pivina L, Dosa MD,
Semenova Y and Aaseth JJCmc (2020). The role
of zinc and copper in insulin resistance and
diabetes mellitus. 27:6643-6657.

Bommakanti V, Puthenparambil Ajikumar A, Sivi
CM, Prakash G, Mundanat AS, Ahmad F, Haque
S, Prieto MA and Rana SSJS (2023). An
overview of herbal nutraceuticals, their
extraction, formulation, therapeutic effects and
potential toxicity. 10:177.

Boudjelal A, Smeriglio A, Ginestra G, Denaro M
and Trombetta DJP (2020). Phytochemical
profile, safety assessment and wound healing
activity of Artemisia absinthium L. 9:1744,

Buzzetti R, Tuomi T, Mauricio D, Pietropaclo M,
Zhou Z, Pozzilli P and Leslie RDJD (2020).
Management of latent autoimmune diabetes in
adults: a consensus statement from an
international expert panel. 69:2037-2047.

Carpentier ACJAJoP-E and Metabolism (2021).
100th anniversary of the discovery of insulin
perspective: insulin and adipose tissue fatty acid
metabolism. 320:E653-E670.

Casper RCJN (2020). Might starvation-induced
adaptations in muscle mass, muscle morphology
and muscle function contribute to the increased
urge for movement and to spontaneous physical
activity in anorexia nervosa? 12:2060.

Chapelot D and Charlot KIM (2019). Physiology of
energy homeostasis: Models, actors, challenges
and the glucoadipostatic loop. 92:11-25.

Chen F, Sheng L, Zhou T, Yan L, Loveless R, Li H,
Teng Y, Cai YJJoE and Research CC (2023).
Loss of Ufll/Ufbpl in hepatocytes promotes
liver pathological damage and carcinogenesis
through activating mTOR signaling. 42:110.

Chu L, Valencia 1J, Garvert DW and Montoya
JGJPo (2018). Deconstructing post-exertional
malaise in myalgic encephalomyelitis/chronic
fatigue syndrome: A patient-centered, cross-
sectional survey. 13:¢0197811.

de Bartolomeis A, De Simone G, De Prisco M,
Barone A, Napoli R, Beguinot F, Billeci M and
Fornaro MJMP (2023). Insulin effects on core
neurotransmitter ~ pathways  involved in
schizophrenia neurobiology: a meta-analysis of
preclinical ~studies. Implications for the
treatment. 28:2811-2825.

Dupuis P, Prokopich CL, Hynes A, Kim HJA,
Asthma and Immunology C (2020). A

contemporary look at allergic conjunctivitis.
16:1-18.

Feigelman S and Keane VJINPS-BDE-B (2017).
Failure to Thrive.143.

Frank MM, Zuraw B, Banerji A, Bernstein JA, Craig
T, Busse P, Christiansen S, Davis-Lorton M, Li
HH and Lumry WRJP (2016). Management of
children with hereditary angioedema due to C1
inhibitor deficiency. 138.

Guan R, Van Le Q, Yang H, Zhang D, Gu H, Yang
Y, Sonne C, Lam SS, Zhong J and Jianguang ZJC
(2021). A review of dietary phytochemicals and
their relation to oxidative stress and human
diseases. 271:129499.

Harrison ME, Norris ML, Robinson A, Spettigue W,
Morrissey M and Isserlin LJA (2019). Use of
cyproheptadine to stimulate appetite and body
weight gain: A systematic review. 137:62-72.

Hbika A, Daoudi NE, Bouyanzer A, Bouhrim M,
Mohti H, Loukili EH, Mechchate H, Al-Salahi R,
Nasr FA and Bnouham MJP (2022). Artemisia
absinthium L. Aqueous and ethyl acetate
extracts: Antioxidant effect and potential activity
in vitro and in vivo against pancreatic a-amylase
and intestinal a-glucosidase. 14:481.

Hertzman C, Frank J and Evans RG (2017).
Heterogeneities in health status and the
determinants of population health, in Why are
some people healthy and others not? pp 65-92,
Routledge.

Holley TJ, Collins CE, Morgan PJ, Callister R and
Hutchesson MJJPhn (2016). Weight
expectations, motivations for weight change and
perceived factors influencing  weight
management in young Australian women: a
cross-sectional study. 19:275-286.

Investigators C, Committee CS, Committee W,
Williams B, Lacy PS, Thom SM, Cruickshank K,
Stanton A, Collier D, Hughes AD and Thurston
HJC (2006). Differential impact of blood
pressure—lowering drugs on central aortic
pressure and clinical outcomes: principal results
of the Conduit Artery Function Evaluation
(CAFE) study. 113:1213-1225.

Kapata A, Folwarski M and Gazi AJN (2024).
Cross-sectional observational study:
Investigation of zinc concentration in white
patients with cancer. 117:112235.

Kaur B, Henry JJAif and research n (2014).
Micronutrient status in type 2 diabetes: a review.
71:55-100.

Kauser S, Mughees M, Swami S and Wajid SJFiP
(2023). Pre-clinical toxicity assessment of
Artemisia absinthium extract-loaded polymeric
nanoparticles associated with their oral
administration. 14:1196842.

Khandekar N, Berning BA, Sainsbury A, Lin SJIM
and endocrinology c¢ (2015). The role of
pancreatic polypeptide in the regulation of
energy homeostasis. 418:33-41.



Effect of Treatment with Cyproheptadine and Artemisia ...

Scientific Journal for Damietta Faculty of Science 14(2) 2024, 66-74

Kim SY, Yun JM, Lee J-W, Cho YG, Cho K-H, Park
YG and Cho BJCT (2021). Efficacy and
tolerability of cyproheptadine in poor appetite: a
multicenter, randomized, double-blind, placebo-
controlled study. 43:1757-1772.

Kolkhir P, Giménez-Arnau AM, Kulthanan K, Peter
J, Metz M and Maurer MINRDP (2022).
Urticaria. 8:61.

Kotanidou EP, Giza S, Tsinopoulou V-R, Vogiatzi
M and Galli-Tsinopoulou AJCPD (2020).
Diagnosis and management of endocrine
hypertension in children and adolescents.
26:5591-5608.

Krishnan N, Bonham CA, Rus IA, Shrestha OK,
Gauss CM, Haque A, Tocilj A, Joshua-Tor L and
Tonks NKJINc (2018). Harnessing insulin-and
leptin-induced  oxidation of PTP1B for
therapeutic development. 9:283.

Landi F, Calvani R, Tosato M, Martone AM,
Ortolani E, Savera G, Sisto A and Marzetti EJN
(2016). Anorexia of aging: risk factors,
consequences, and potential treatments. 8:69.

Leissring MA, Gonzalez-Casimiro CM, Merino B,
Suire CN and Perdomo GlJljoms (2021).
Targeting insulin-degrading enzyme in insulin
clearance. 22:2235.

Mattox TWJINICP (2017). Cancer cachexia: cause,
diagnosis, and treatment. 32:599-606.

Miller GDJAjolm (2019). Appetite regulation:
hormones, peptides, and neurotransmitters and
their role in obesity. 13:586-601.

Mukherjee S, Skrede S, Milbank E,
Andriantsitohaina R, Lopez M and Ferng JJFiN
(2022).  Understanding the effects of
antipsychotics on appetite control. 8:815456.

Mulet-Cabero A-1, Egger L, Portmann R, Ménard O,
Marze S, Minekus M, Le Feunteun S, Sarkar A,
Grundy MM-L, Carriere FJF and function
(2020). A standardised semi-dynamic in vitro
digestion method suitable for food-an
international consensus. 11:1702-1720.

Okuma H, lijima K, Yasuda T, Tokuoka K and
Kitagawa YJS (2013). Preventive effect of
cyproheptadine hydrochloride in refractory
patients with frequent migraine. 2:1-4.

Olechnowicz J, Tinkov A, Skalny A and Suliburska
JJTjops (2018). Zinc status is associated with
inflammation, oxidative stress, lipid, and glucose
metabolism. 68:19-31.

Ozturk H, Niazi P, Mansoor M, Monib AW, Alikhail
M, Azizi AJJfRIAS and Biotechnology (2023).
The function of zinc in animal, plant, and human
nutrition. 2:35-43.

Pais R, Rusu E, Zilisteanu D, Circiumaru A, Micu L,
Voiculescu M, Poynard T and Ratziu VJEjoim
(2015). Prevalence of steatosis and insulin
resistance in patients with chronic hepatitis B

73

compared with chronic hepatitis C and non-
alcoholic fatty liver disease. 26:30-36.

Palanikumar P, Wahjuningrum D, Abinaya P, Babu
MM and Citarasu TJAI (2020). Usage of plant
natural products for prevention and control of
white feces syndrome (WFS) in Pacific whiteleg
shrimp Litopenaeus vannamei farming in India.
28:113-125.

Potenzieri C, Undem BJJC and Allergy E (2012).
Basic mechanisms of itch. 42:8-19.

Ramadan BK, Schaalan MF, Tolba AMJBc and
medicine a (2017). Hypoglycemic and pancreatic
protective effects of Portulaca oleracea extract in
alloxan induced diabetic rats. 17:1-10.

Rateb A and Kamal HJEJoH (2022). Histological
and Immunohistochemical Study of the Effect of
Prenatal Zinc Deficiency on Postnatal
Development of Rat Liver. 45:1270-1287.

Rathenbdck MD (2022). Pre-operative diagnostics
of colonic and rectal dysfunction/written by Mila
Dagmar Rathenbdck.

Roohani N, Hurrell R, Kelishadi R and Schulin
RJJorimstojolUoMS  (2013). Zinc and its
importance for human health: An integrative
review. 18:144.

Russell AP, Gailey JH, Abdulkarim B, Levell NJ,
Parish LC and Hoenig LJICID (2022).
Dermatographism in popular culture. 40:768-
772.

Saban-Ruiz J, Fabregate-Fuente M, Fabregate-
Fuente R, Alonso-Pacho A, de la Puerta
Gonzalez-Quevedo C, Blasco ST, Guerri A,
Andrés A, Barrio DJA-ODD and Development
(2014). An Approach to Obesity as a
Cardiometabolic Disease: Potential Implications
for Clinical Practice. 2:3.

Sainz N, Barrenetxe J, Moreno-Aliaga MJ and
Martinez JAJM (2015). Leptin resistance and
diet-induced obesity: central and peripheral
actions of leptin. 64:35-46.

Sandberg J and Alvesson MJJoMS (2021).
Meanings of theory: Clarifying theory through
typification. 58:487-516.

Shaaban HA, EI-Ghorab AH and Shibamoto
TJJOEOR (2012). Bioactivity of essential oils
and their volatile aroma components. 24:203-
212.

ShiY, ZouY, Shen Z, Xiong Y, Zhang W, Liu C and
Chen SJljoms (2020). Trace elements, PPARs,
and metabolic syndrome. 21:2612.

Soliman A, Itani M, Jour C, Shaat M, Elsiddig S,
Souiek F, Al-Naimi N, Alsaadi RK and De
Sanctis VJABMAP (2019). Relation between
changes in weight parameters and height
parameters in prepubertal children: daily weight
gain and BMI changes in relation to linear
growth during nutritional rehabilitation of



Effect of Treatment with Cyproheptadine and Artemisia ...

Scientific Journal for Damietta Faculty of Science 14(2) 2024, 66-74

underweight children. 90:7.

Swami V, Hochstdger S, Kargl E and Stieger SJPo
(2022). Hangry in the field: An experience
sampling study on the impact of hunger on anger,
irritability, and affect. 17:e0269629.

Szopa A, Pajor J, Klin P, Rzepiela A, Elansary HO,
Al-Mana FA, Mattar MA and Ekiert HIP (2020).
Artemisia absinthium L.—Importance in the
history of medicine, the latest advances in
phytochemistry and therapeutical,
cosmetological and culinary uses. 9:1063.

Taraghdari SB, Nematy M, Mazidi M, Kamgar M,
Soukhtanloo M, Hosseini M, Rakhshandeh H,
Norouzy A and Esmaily HJAjop (2015). The
effect of hydro-alcoholic extract of Artemisia

absinthium on appetite in male rats. 5:78.

Thabet Y, Klingmann V and Breitkreutz JJTJoCP
(2018). Drug formulations: Standards and novel
strategies for drug administration in pediatrics.
58:526-S35.

Wali N, Agho KE, Renzaho AMJIJOER and Health
P (2021). Wasting and associated factors among
children under 5 years in five south asian
countries (2014-2018): Analysis of demographic
health surveys. 18:4578.

Witkowska D, Stowik J and Chilicka KIM (2021).
Heavy metals and human health: Possible
exposure pathways and the competition for
protein binding sites. 26:6060.

) paidlal)

OB sl (g (5 gina (A8 o gl Lnalada Y1 g (palind g paeadly 3l Ll s&iad) o) gis
i3l el g e S IR Uil

AL Al el T 8 aad) we jae Ml dpad) slial ¢ (g glaaigall dala daaa g Syl N A (g 8

= cbl:u.i ‘bg.a.\lule ‘?QM‘KTAS‘O‘J:‘;J‘?";M\
- sSj'.'\ej‘ ca,uml\ 9‘3“‘2“‘:‘“ ‘%JJ\M‘?H&Y

alas o s ) ol il ol Gl i) il siss e Cyproheptadine s Artemisia absinthium sl asé &
JS i e sana o) ) U siie ) s (e Aaoals Ul )58 (D 5 () s o3 Adla) ) jall 8 Gl 511 & oals l2e
Zinc Plus Cyproheptadine 4e sex« ¢(ZDD) (G2) <li3l) (alli de sane (G1)) pSaill e sana il s Al lgia
0o a sl Lulada Y1 5 Calina 5 yuall 5 &b 3l J 5l 237inc Plus Artemisia absinthium (G4). 4e sax s «(G3)
Voo el G55 O paS/alnsSie VYl 55 e paSaale ) e an Y Le iGN e g 5ing) o) 3k
e ol a3 ol i) & edal Apmpndll Al jall 5 ol i) (5 gina el a) &8 g Yo 82al () (55 (0 paS/aake
(s Al ali (e Aol de sanally 43 )i ol ot G shse aliss) ) $IZDD) ) i3l Gali (e Slay Sl A
Ao ganay A)la Gl Y] (5 gisn (3 BuaIART) ) ool Ll JY15CH) ) 0l 5 sam z0le Cile sann & jekil
& Gias 1RSZDD) ) b3l (ai (g ey @) 33 pUaill jelal celld 1) ZELaaYly @l 30 (s (g e 31 Adacl
Sy psie panall IS (8 28 Al it Gl 5l 20l day SBlay all S 80 S (52 2 ST as
S S Glhe sl e (33 A o SElICH) ) Geling 5l SART) ) p sl Lulala )31 alasinls #3001 pala

I A Al g s ol pu) S e (g 2 i)

74



