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Abstract

This study was conducted at the Animal House of the College of Veterinary Medicine/University
of Tikrit to know the role of chamomile and ginger aqueous extract in the treatment of induced
pharmacological sensitization in white rats and compare it with the drug Histidine. The study
included 36 white rats, and they were divided into four groups, the control group included ¢
animals whose diet was normal (feed and distilled water), and the second group included 9 animals
that were dosed with amoxicillin at a concentration of 1 ml/ kg, the third group included 9 animals
that were dosed with sulfamethoxazole at a concentration of 1 ml / kg, the fourth group included
9 animals that were dosed with aspirin at a concentration of 1 ml / kg, and after infection and the
appearance of allergy symptoms on the animals, the three affected groups of rats were treated
with aqueous extract of chamomile plant at a concentration of 2 ml / kg, and aqueous extract of
ginger at a concentration of 1 ml/ kg, Histidine, at a concentration of 1 ml/ kg, the results showed
a significant increase in the activity of interleukin-4 IL-4 and tumor necrosis factor-alpha-TNF-q,
(p<0.05) in the amoxicillin group, sulfamethoxazole and aspirin group compared to the healthy
control group, the results also showed a significant decrease in the activity of interleukin-4 and
tumor necrosis factor-alpha-TNF-a in the treated groups treated with aqueous extract of ginger
and chamomile and the histidine group compared to the sensitive groups. We conclude from this
study that medicinal plants such as ginger and chamomile have anti-allergic and anti-inflammatory
therapeutic properties due to the fact that they contain effective compounds such as phenols,
flavonoids, and glycosides. Histidine is also one of the antihistamines of first generation that works
by binding to H1 receptors in various cells of the body, thus preventing the release of histamine
from mast cells and basophils, which is responsible for the occurrence of allergic reactions in the

body and thus inhibits allergic reactions.

Keywords: Drug Allergy, IL-4, Ginger, TNF-a, Chamomile.

Introduction

Medicinal plants are one of the most important
treatments that scientists and researchers are
interested in in the field of drug manufacturing
because of their importance in treating diseases and
maintaining human health, and it is preferable to use
them because they are free of side effects compared
to the use of medicinal drugs'. Ginger is an
important medicinal plant that grows in hot regions,
which contains volatile oil with a pungent smell and
a pungent taste, it contains major compounds,
including Gingerols, Shogaols, which are used as
anti-allergic and anti-inflammatory treatments,
including allergic inflammatory diseases such as
asthma, arthritis, colon, migraine, and anti-
thrombotic 2.

The chamomile plant is of great importance, as its
extracts are included in the components of
medical soap to improve the appearance of the
skin and protect it from rashes and the types of
allergies that affect it, its extracts are also used in
the treatment of various skin diseases, it is also
considered anti-allergic and anti-inflammatory
because it contains active compounds such as
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tannin, azulene, isobutanol, isoamyl, rutin and
quercetin®.

A drug allergy is one of the important and common
cases of allergy, which is a reaction caused by an
overactive immune system to a prescription or over-
the-counter drug, or the wrong use of treatment, or
any herbal drug capable of stimulating an allergy 4,
the immune system produces proteins called
antibodies that protect the body from unwanted
foreign bodies that invade the body and cause
diseases and infections such as viruses and bacteria,
when someone is allergic to a particular substance,
their immune system produces antibodies that
identify the agent that caused the allergy and treat it
as a harmful element, although it is not, which leads
to the release of histamine, which causes allergy
symptoms?.

Drug reactions are common in daily clinical
practice, affecting 15-25% of patients, and
serious allergic reactions occur in 7-13% of
patients ¢, adverse drug reactions are classified as
either predictable reactions that may occur in any
person, called type A reactions, or unpredictable
reactions that occur in susceptible people, called
type B reactions, predictable reactions are the
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most common type of ADR reactions and are
usually dose-dependent and related to known
drug actions (such as drug side effects, overdose,
drug interactions), while unpredictable type B
drug reactions are not usually related to the
pharmacological actions of the drug, drug
sensitivity is due to unpredictable type B drug
ADR reactions, which include a group of immune
hypersensitivity reactions mediated by different
mechanisms to varying degrees 7, the sensitivity
of the drug does not affect the life of the patient
only, but also in the delay in responding to
treatment, which leads to death, and therefore an
accurate diagnosis must be made by knowing the
suspected drug and the exact date of giving the
treatment®.

Materials and Working Methods

Study samples

This study was conducted in the animal house of the
College of Veterinary Medicine / Tikrit University for
the period from March 31, 2021 to May 15, 2021.
The study included 36 white female rats, their ages
ranged from (18-16) weeks and weighed (260-200)
grams.

The study groups were divided into four groups as
follows:

1- Control group: This group included 9
animals whose diet was natural (feed and distilled
water).

2- Amoxicillin ~ group:  This  group
included 9 animals that were dosed with
amoxicillin at a concentration of 1 ml/kg at a
rate of one dose per day for 30 days, after an
allergic reaction, the group was divided into
three groups, each group included 3 animals
that were treated at a rate of one daily dose
with aqueous extract of chamomile at a
concentration of 2 ml / kg, aqueous extract of
ginger at a concentration of 1 ml / kg, and
histidine at a concentration of 1 ml / kg for 15
days.

3- Aspirin group: This group included 9
animals that were dosed with aspirin at a
concentration of 1 ml/kg at a rate of one dose
per day for 30 days, after an allergic reaction,
the group was divided into three groups, each
group included 3 animals that were treated at
a rate of one daily dose with aqueous extract
of chamomile at a concentration of 2 ml / kg,
aqueous extract of ginger at a concentration
of 1 ml / kg, and histidine at a concentration
of 1 ml / kg for 15 days.

4- Sulfamethoxazole group: This group
included 9 animals that were dosed with
sulfamethoxazole at a concentration of 1 ml/kg
at a rate of one dose per day for 30 days, after
an allergic reaction, the group was divided into
three groups, each group included 3 animals
that were treated at a rate of one daily dose with
aqueous extract of chamomile at a concentration
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of 2 ml / kg, aqueous extract of ginger at a
concentration of 1 ml / kg, and histidine at a
concentration of 1 ml / kg for 15 days.

Sample collection

Blood samples were collected after the end of
the experiment. Animals were starved for 12
hours and then anesthetized with ketamine and
Xylazine at doses of 5-35 mg/kg of body weight
by intramuscular injection?. Then, blood
samples were drawn from the heart directly by
a heart stab method, and the blood was placed
in plastic tubes free of anticoagulant and left
for 15 minutes at room temperature until the
blood clotted, then the tubes were placed in a
centrifuge at 3000 rpm for 15 minutes in order
to obtain the blood serum, the serum was kept
by freezing at a temperature of -20 until the
required tests were performed.

Measurement of serum IL-4 concentration

The concentration of IL-4 in serum was determined
by ELIZA by Enzyme-Linked Immunosorbent Assay
using ready-made assay kit (kit) provided by
Sunlong,2021.

Estimation of TNF-a concentration in serum:

The efficacy of tumor necrosis factor alpha-a TNF-a
was determined by ELIZA by Enzyme-Linked
Immunosorbent Assay using ready-made assay kit
supplied by Sunlong, 2021'.

Measurement of serum AST concentration

The AST concentration in serum was determined by
using a ready-made (kit) analysis kit from Biolabo
Company'.

Measurement of serum ALT concentration

The serum ALT concentration was determined using
a ready-made kit (kit) from Biolabo Company.

Statistical Analysis

The statistical results were analyzed based on
the One-Way Analysis of Variance using the
(SAS) program, and the arithmetic means of the
coefficients were tested using the Dunkin'
polynomial test with a significant level

(p<0.05)".
Results and Discussion

Concentration of IL-4 and TNF-a in serum

The results shown in Figure (1) indicate a significant
increase at the probability level (p<0.05) in the
concentration of interleukin-4 IL-4 in the serum of
rats for groups treated with amoxicillin, aspirin and
sulfa in comparison with the healthy control group,
the results also showed a significant decrease at the
probability level (P < 0.05) in the concentration of
interleukin-4 IL-4 in the serum of rats after treatment
with aqueous extracts of ginger, chamomile and
histidine group compared to its concentration before
treatment.
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Figure (1) Interleukin IL-4 concentration in the studied groups (different letters mean a significant difference at the
level of significance (p<0.05)).
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Figure (2) The TNF-a concentration in the studied samples (different letters mean a significant difference at the level
of significance (p<0.05)

The results shown in Figure (2) indicate that there is a
significant increase at the probability level (p<0.05) in
tumor necrosis factor alpha-a TNF-a concentration in
the serum of rats for groups treated with amoxicillin,
aspirin and sulfa in comparison with the healthy
control group, the results also showed a significant
decrease at the probability level (P < 0.05) in tumor
necrosis factor alpha-a TNF-a concentration in the
serum of rats after treatment with aqueous extracts of
ginger and chamomile, and histidine group compared
to their concentration before treatment.

The results of the current study showed a significant
increase in Concentration of interleukin-4 IL-4 and
tumor necrosis factor-alpha-TNF-a in the serum of
rats in the groups treated with amoxicillin, aspirin
and sulfa in comparison with the healthy control
group, this increase can be attributed to the
occurrence of the inflammatory process associated
with the occurrence of allergies in the body, allergic
inflammation is divided into two phases: the
sensitization phase is the phase of activation and
production of IgE from basophils and mast cells after
exposure to allergens'™ ™. Mast cells are widely
distributed throughout the mucosal and connective
tissues and are the main effectors of allergic
inflammation mediated by specific IgE that binds to
high-affinity receptors (FceRl) expressed on the
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surface of basophils and mast cells™.

Re-exposure to the same allergen leads to the cross-
linking of IgE molecules bound to FceRl and the
release of signals that ultimately lead to elevated
calcium levels within mast cells, as for the second
phase, itis the clinical phase, during which symptoms
appear after exposure to the allergen, the
symptomatic phase is also divided into: the early
stage, which involves the decomposition of granules
from mast cells and the release of various
inflammatory mediators such as histamine,
leukotriene and prostaglandin D2 (PGD2) and the
release of inflammatory cytokines such as IL-1, IL-3,
IL-4.1L-5, IL-13, release of tumor necrosis factor-alpha
(TNF-a) "7, and the late stage, which is associated
with an increase in inflammatory cells resulting from
repeated cytokine secretion’®.

Hexosaminidase is stored in the secretory granules
of mast cells and released from the same cells during
an immune response, its release stimulates cross-
linking of IgE with FceRl, this explains the high
concentrations of interleukins IL-1, IL-4, TNF-a and
C-reactive protein (CRP) in the serum of the three
sensitivity groups in this study. TNF is a key regulator
of  pro-inflammatory  cytokines  that causes
inflammation and the development of chronic
inflammatory diseases’.
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The decrease in the concentrations of IL-4, TNF-a
immunomodulators in the blood serum of the
histidine group is due to the fact that this drug is an
antihistamine that acts as an antagonist of the first-
generation histamine H-1 receptors, which is fast and
long-acting and has an effect on inflammatory cells,
it acts as an anti-inflammatory drug and studies have
shown that H-1 receptor antagonists have an effect
on the allergic inflammatory response?. Also, the
results of the treated groups treated with plant
extracts of ginger and chamomile showed a
significant decrease in the concentration of the
immunomodulators (TNF-a, IL-4,) compared to the
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sensitive groups (amoxicillin group, aspirin group
and sulfa group), and this decrease can be attributed
to their containing compounds Biologically active
flavonoids, phenols, alkaloids and glycosides, these
compounds possess inhibitory, anti-inflammatory?’,
anti-allergic?? and antioxidant? properties.

The aqueous extracts of ginger and chamomile plant
have high anti-allergic properties through the ability
of their active compounds to inhibit hexosaminidase
and thus reduce the release of inflammatory and
allergic mediators?*.

The concentration of liver enzymes AST, ALT in the
blood serum
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Figure (3) the concentration of AST enzyme in the studied groups (different letters mean there is a significant
difference at the level of significance (p<0.05))

The results shown in Figure (3) indicate a
significant increase at the probability level
(p<0.05) in AST enzyme concentration in the
blood serum of rats for groups treated with
amoxicillin, aspirin and sulfa in comparison with
the healthy control group, the results also showed
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a significant decrease at the probability level (P <
0.05) in AST enzyme concentration in the blood
serum of rats after treatment with aqueous
extracts of ginger, chamomile, and histidine
group compared to its concentration before
treatment.
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Figure (4) ALT enzyme concentration in the studied groups (different letters mean a significant difference at the level
of significance (p<0.05)).

The results shown in Figure (4) indicate a significant
increase at the probability level (p<0.05) in the
concentration of the enzyme, ALT in the serum of rats
for the groups treated with amoxicillin, aspirin and
sulfa in comparison with the healthy control group,
the results also showed a significant decrease at the
probability level (P < 0.05) in the concentration of the
enzyme, ALT in the serum of rats after treatment with

aqueous extracts of ginger, chamomile, and histidine
group compared to its concentration before
treatment.

The high concentration of liver enzymes AST, ALT in
the allergic groups (amoxicillin group, aspirin and
sulfa) can be attributed to a defect in the work of the
liver, the body recognizes almost all medicines as
foreign substances, and subject it to various chemical
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processes are metabolic processes to make it
suitable for disposal, although all body tissues have
some ability to metabolize chemicals,, however, the
smooth endoplasmic reticulum in the liver is the basis
for drug metabolism, it is the metabolic clearing
house for each of the endogenous chemicals such as
(proteins, fatty acids, cholesterol and steroid
hormones) and exogenous substances such as (drugs
and alcohol)®, 75% of the blood is transported to
the liver via the digestive tract, then the spleen, and
then the hepatic portal vein, the metabolism of the
drug is divided into two phases, which include the
reactions of the first phase, oxidation, reduction and
hydrolysis, thus increasing the solubility of the drug
in water, which can generate more chemically active
and potentially toxic metabolites, as for the second
stage, after the metabolites of the drugs have
become in the cytosol, it involves conjugation with
the endogenous compounds through the hepatic
transfer enzymes, the group of enzymes in the
endoplasmic reticulum known as cytochrome p-450
is the most important family of drug metabolism in
the liver, Cytochrome p-450 is a terminal oxidase
component of the electron transport chain, liver
dysfunction caused by drug sensitivity causes
damage to liver cells and organelles, producing
inflammatory mediators such as inflammatory
cytokines, leukotrienes and TNF-alpha damage to
mitochondria, which are energy-producing houses,
in addition to producing a large amount of oxidants
that in turn damage liver cells, the activation of some
enzymes in the cytochrome p-450 system such as
CYP2E1 also leads to oxidative stress that results in
free radicals and reactive oxygen species (ROS) such
as hydroxyl radicals, lipid oxyl or peroxyl radicals and
oxygen, the singular O and nitrogen oxides NO, all
of these atoms are called free radicals FR, the
oxidation of lipids leads to its production, and these
radicals cause cell damage and release marker
enzymes in the liver and kidneys as a result of
damage to the cellular plasma membrane, a variety

References

' Oboh, P. A, & Abulu, E. O. (1997). The
antimicrobial activities of extracts of Sidium guajava
and Citrus aurantifolia. Nigerian  journal  of
Biotechnology, 8(1), 25-29.

2Mao, Q.-Q.; Xu, X.-Y.; Cao, S.-Y.; Gan, R.-Y.; Corke,
H.; Beta, T.; Li, H.-B. (2019). Bioactive compounds
and bioactivities of ginger (Zingiber o_cinale
Roscoe). Foods, 8, 185.

3 Chauhan, R., Singh, S., Kumar, V., Kumar, A.,
Kumari, A., Rathore, S., & Singh, S. (2021). A
Comprehensive Review on Biology, Genetic
Improvement, Agro and Process Technology of
German Chamomile (Matricaria chamomilla L.).
Plants, 11(1), 29

4 Warrington, R., Silviu-Dan, F., & Wong, T. (2018).
Drug  allergy. Allergy ~ Asthma &  Clinical
Immunology, 14(2), 1-11,

*Macy, E., & Contreras, R. (2014). Health care use and
3453

Impact of Aqueous Extract of Ginger and Chamomile Plant and Some....

of enzymes in the cytosol are released into the
bloodstream, so elevated levels in the serum are a
sign of hepatic and renal cellular damage?.

The results showed a significant decrease in the
activity of liver enzymes (AST, ALT) in the histidine
group, compared to the three affected groups, this
decrease can be attributed to the fact that this drug
acts as an antihistamine, which has the main role in
stimulating  inflammatory responses and the
secretion of many inflammatory mediators such as
cytokines, leukotrienes and tumor necrosis factor, in
addition to releasing reactive oxygen species and
free radicals that destroy body tissues, it suppresses
histamine receptors and thus acts as an anti-allergic
and anti-inflammatory?’.

The results also showed a significant decrease in the
aqueous extracts of ginger and chamomile groups in
the activity of liver enzymes (AST, ALT) compared to
the infected groups (amoxicillin group, aspirin group
and sulfa group), this decrease can be attributed to
the healing properties of ginger and chamomile
plants, phenolic compounds, flavonoids, glycosides,
and alkaloids are powerful anti-inflammatory and
powerful antioxidants, as they are able to scavenge
and inhibit free radicals such as nitric oxides,
hydroxyl radicals and single oxygen groups, they act
as natural antioxidants that reduce inflammatory
factors such as inflammatory cytokines and tumor
necrosis factor-alpha, thus contributing to reducing
tissue damage?®.

Acharya and his group suggested that the presence
of the reductants matched the reductive powers of
the extracts by violating the free radical chain,
followed by the provision of a hydrogen atom?, the
ability to reduce depends on the presence of free
radical molecules in the extract or compound, which
exerts a scavenging activity by giving a hydrogen
atom and inhibiting the free radical chain in the
system®®, the naturally occurring plant phenol
contributes to beneficial health properties by
reducing free radical oxygen?'.

serious infection prevalence associated with
penicillin “allergy” in hospitalized patients: a cohort
study. Journal of  Allergy and Clinical
Immunology, 133(3), 790-796.

®Miller, R. L., Shtessel, M., Robinson, L. B., & Banerji,
A. (2019). Advances in drug allergy, urticaria,
angioedema, and anaphylaxis in 2018. Journal of
Allergy and Clinical Immunology, 144(2), 381-392.
"Luri, M., Leache, L., Gastaminza, G., ldoate, A., &
Ortega, A. (2021). A systematic review of drug
allergy alert system. International Journal of Medlical
Informatics, 104673.

8Chiriac, A. M., Wang, Y., Schrijvers, R., Bousquet, P.
J., Mura, T., Molinari, N., & Demoly, P. (2018).
Designing predictive models for beta-lactam allergy
using the drug allergy and hypersensitivity database.
The Journal of Allergy and Clinical Immunology: In
Practice, 6(1), 139-148

? Jaber, S. M., Hankenson, F. C., Heng, K., McKinstry-
Wu, A., Kelz, M. B., and Marx, J. O. (2014). Dose



HIV Nursing 2022; 22(2): 3449-3454

regimens, variability, and complications associated
with using repeat-bolus dosing to extend a surgical
plane of anesthesia in laboratory mice. Journal of the
American  Association for Laboratory Animal
Science, 53(6), 684-691.

“sunlong , 2021, immunoglobulin m, china
"Buine, P. And Daraba, O. (2004). Contributious to
The study of the clinical biochemicalCorrelations in
Age — Related macular degeneration. University of
medicine and Pharmacy. G.R.T. popa IASI: 2-10.

2 Tietz, N.W. (1999). Text book of clinical chemistry,
(3rd Ed.) C.A. Burtis, E.R.A Ashwood, W.B, Saunders.
P 826-835.

* Duncan, D.B. (1955). Multiple range and F-test.
Biometric; 11:42.

4 Small, P., & Kim, H. (2011). Allergic rhinitis. Allergy,
Asthma & Clinical Immunology, 7(1), 1-8.

5 Brodin, P., & Davis, M. M. (2017). Human immune
system variation. Nature reviews immunology, 17(1),
21-29

¢ Sawaguchi, M., Tanaka, S., Nakatani, Y., Harada,
Y., Mukai, K., Matsunaga, Y., & Kubo, M. (2012). Role
of mast cells and basophils in IgE responses and in
allergic airway hyperresponsiveness. The Journal of
Immunology, 188(4), 1809-1818

Vlee, J.K., Lee, S., Choi, Y., Jin, M., Kim, Y. Y., Kang,
B. C., & Kim, S. H. (2018). Perfluorooctane sulfonate
exacerbates mast cell-mediated allergic
inflammation by the release of histamine. Molecular
& Cellular Toxicology, 14(2), 173-181.

'8 Lee, T., Nair, P., & Corrigan, C. J. (2020). Review of
monoclonal antibody therapies in asthma and
allergic diseases-a new paradigm for precision
medicine. Asian Pacific journal of allergy and
immunology, 38(2), 78-90.

9 Parameswaran, N., & Patial, S. (2010). Tumor
necrosis factor-a signaling in macrophages. Critical
Reviews™ in Eukaryotic Gene Expression, 20(2).

0 Kirkegaard, J., Secher, C., & Mygind, N. (1982).
Effect of the H1 Antihistamine Chlorpheniramine
Maleate on Histamine-Induced Symptoms in the
Human Conjunctiva: Indirect Evidence for Nervous
H1, Receptors. Allergy, 37(3), 203-208.

21 Jalil, M., Annuar, M. S. M., Tan, B. C., & Khalid, N.
(2015).  Effects of selected physicochemical
parameters on zerumbone production of Zingiber

Impact of Aqueous Extract of Ginger and Chamomile Plant and Some....

zerumbet Smith cell suspension culture. Evidence-
based complementary and alternative
medicine, 2015.

22 Tewtrakul, S., & Subhadhirasakul, S. (2007). Anti-
allergic activity of some selected plants in the
Zingiberaceae family. Journal of
ethnopharmacology, 109(3), 535-538.

B Rout, O. P., Acharya, R., & Mishra, S. K. (2011). In-
Vitro Antioxidant potentials in leaves of Coleus
aromaticus Benth and rhizomes of Zingiber zerumbet
(L.) SM. Journal of Applied Pharmaceutical Science,
(Issue), 194-198.

24 Lju, T., Zhang, L., Joo, D., & Sun, S. C. (2017). NF-
kB signaling in inflammation. Signal transduction and
targeted therapy, 2(1), 1-9.

2 Blumenthal, K. G., Peter, J. G., Trubiano, J. A., &
Phillips, E. J. (2019). Antibiotic allergy. The
Lancet, 393(10167), 183-198.

2 Abou Seif, H. S. (2016). Physiological changes due
to hepatotoxicity and the protective role of some
medicinal plants. Beni-suef University journal of basic
and applied sciences, 5(2), 134-146.

% Das, S., & Das, D. K. (2007). Anti-inflammatory
responses of resveratrol. Inflammation & Allergy-
Drug Targets (Formerly Current Drug Targets-
Inflammation & Allergy)(Discontinued), 6(3), 168-
173.
26 Canonica, G. W., & Blaiss, M. (2011).
Antihistaminic, anti-inflammatory, and antiallergic
properties of the nonsedating second-generation
antihistamine desloratadine: a review of the
evidence. World Allergy Organization Journal, 4(2),
47-53.

2 Acharyya, S. U. M. A. N., Dash, G. K., Mondal, S.
U. M. A.N.T. A, &Dash, S. K. (2010). Antioxidative
and antimicrobial study of Spondias mangifera willd
root. Int. J. Pharm. Pharm. Sci, 2(4), 68-71.

30 Atere, T. G., Akinloye, O. A., Ugbaja, R. N., Ojo,
D. A, & Dealtry, G. (2018). In vitro antioxidant
capacity and free radical scavenging evaluation of
standardized extract of Costus afer leaf. Food
Science and Human Wellness, 7(4), 266-272.

31 Sharma, U., Pal, D., & Prasad, R. (2014). Alkaline
phosphatase: an overview. Indian Journal of Clinical
Biochemistry, 29(3), 269-278.

3454



