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Abstract

The aim of the present study is to compare the biochemical action of the three vaccines taken in Irag:
Pfizer Biontech, AstraZeneca Oxford and Sinopharm based on biochemical parameters. Seventy COVID-
19 Iraqi patients ( males and females ) were participated in the present study and classified into 7 groups
: Gc: COVID-19 patients ( without vaccine ) , Gp:: COVID-19 patients took one dose of Pfizer Biontech,
Gp2 : COVID-19 patients took two doses of Pfizer Biontech, Ga; : patients took one dose of AstraZeneca
Oxford vaccine , Gay: patients took two doses of AstraZeneca Oxford vaccine , Gs; : patients took one
dose of Sinopharm vaccine and Gs,: patients took two doses of Sinopharm vaccine. Patients were
compared with healthy subjects (without vaccine) as a control group (Gh). The D-dimer level was highly
significantly increased in Gc compared with Gh and was highly significantly decreased in Gp: , Ga; , Ga,
, significantly decreased in Gpz and non-significantly decreased in Gs; and highly significant increased
in Gs; compared with Gc. CRP level was significantly increased in Gc compared with Gh while it was
significantly decreased in Gpi, Gp2, Ga: , Ga, , Gs1 , Gs; compared with Gc. IgG and IgM levels were
increased in Gc but decreased after taking vaccines ( except Ga, for 1IgG and Gp. for IgM ) The present
study submits a novelty to the field of COVID-19 by highlighting the chemical aspects of vaccines used
in Iraq

Keywords: AstraZeneca Oxford. COVID-19. C-reactive protein. D-dimer. Immunoglobulin G . Pfizer
Biontech.

Introduction

At the end of 2019 , a newly diagnosed
coronavirus named ( SARS-CoV-2 virus ) has
invaded and caused COVID-19 infections , its
outbreak began in China and developed quickly to be
declared by the world health organization (WHO) as
a dangerous pandemic in March 2020.! Medically ,
Coronavirus disease (COVID-19) is caused by a
novel strain of coronavirus 2 called as severe acute
respiratory syndrome coronavirus 2 ( SARS-CoV-
2).2 COVID-19 infection is mostly featured by
difficulty breathing , fever and headache and is
associated with many complications which resulted
in severe fatigue leading to hospital and admission

and sometimes uncontrolled cases developed into
death.® Coagulation or coagulopathy plays a pivotal
role for COVID-19 patients.*® D-dimer is a small
protein (180,000 Da) as the final product ( fragment)
of cross linked fibrin degradation mediated by
plasmin, its level in blood depends on clotting
activation accompanied by fibrin production,
stabilization by factor Xllla, and next degradation by
the endogenous fibrinolytic system.* Generally, the
inflammatory responses are the major clinical feature
during COVID-19 infection.> C-reactive protein (
CRP) is the first and most common protein described
as the sensitive and ideal biochemical marker of
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inflammation and tissue damage , CRP belongs to
protonic pentraxin family which seems as 1000-fold
or more level increasing during injury , inflammation
and tissue damage.® If the systemic inflammation
increased in severe cases of COVID-19 , anti-SARS-
CoV2 IgG and IgM level is increased in patients
blood.” Despite the safety and effectiveness of a
number of novel vaccines ,! mutations of different
strains of this virus result in new waves of
appearance which cause partial vaccine resistance.?
COVID-19 vaccines admitted and confirmed by
World Health Organization (WHO) play a great role
by supporting the immune system to fight pathogens
via releasing specialized immune responses.
COVID-19 vaccines consist of weak or killed forms
of this virus which retain its ability to activate the
immune system of the person receiving it to produce
antibodies (immunoglobulins) and specialized white
blood cells called (T-cells), the result is recognizing
the virus, fighting and destroying it. Indeed, it takes
several weeks after taking vaccines for the body to
produce these antibodies and T-cells.! Pfizer

Materials and Methods
Patients' selection and study protocol

Seventy COVID-19 Iraqi patients were enrolled
in the present study, they were newly diagnosed by
polymerase chain reaction (PCR) as COVID-19
patients after attending a number of private
laboratories and institutes in lraqg / Baghdad.
Anyway, this study involved patients from two
genders (males and females), a large number of them
took vaccine (one dose or two doses before being
infected) Interestingly, taking vaccines provoked a
motive for me to organize the study protocol
according to whether the patient took or didn’t take
the vaccine, number of doses and the vaccine type for
patients who took the vaccine. Remarkably, all
groups in table 1 except Gh were infected with
COVID-19. Honestly, 1 collected blood samples
from all COVID-19 patients | have met in a number
of Baghdad clinics and private laboratories and
divided them into groups based on taking and not
taking vaccines, vaccine type and doses (I exclude
patients suffering from other chronic or
inflammatory diseases and also patients under

Biontech, AstraZeneca Oxford and Sinopharm were
the major introduced and popular vaccines in the
world. Regardless of the partial activity and the side
effects, vaccines are the only and the best way to
overcome COVID-19.8 and reduce its risk. Moreover
, wearing masks and using alcoholic sterilizers
besides social distancing aid in controlling the
disease spread.® Remarkably , the headlines of most
previous and recent studies regarding COVID-19
focused on the medical features of not vaccinated
subjects or the adverse effects of vaccine for
vaccinated subjects (pain , fever , vomiting ) but
limited studies dealt with biochemical parameters
and in particular their relationship with vaccines ,
consequently , the aim of the present study is to
compare the biochemical action of the three vaccines
taken by COVID-19 patients in lraq : Pfizer
Biontech, AstraZeneca Oxford and Sinopharm
vaccine ) by highlighting four biochemical
parameters D-dimer , C-reactive protein
Immunoglobulin G and Immunoglobulin M.

treatment because this may interfere with results and
minimize accuracy of biochemical measurements.).
Accordingly, patients were classified into seven
groups: Gp1, Ga; and Gs; are subjects who took the
first dose of the vaccine before being infected while
Gp2, Ga, and Gs; are other subjects who took two
doses of the vaccine before being infected as shown
in table 1, the time between the two doses is between
25 to 35 days for patients who took the two doses of
the vaccine. Patients were compared with healthy
subjects Gh (males and females) as a control group,
in ages matched with patients. Interestingly, Gh is
the same control group for all types of vaccination.
Importantly, the study protocol was based on the
biochemical action of the vaccines taken in lraq
(types and doses) and not includes the variation
between the sexes for two reasons Firstly: no
statistical difference was found between males and
females and secondly: the aim of the present study
focused on the biochemical action of the three
vaccines (including vaccine types and doses)
regardless sex.
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Table 1. The study protocol regarding number, age , sex, taking vaccine, vaccine type and number of

doses.

Group  Number Age Sex Clinical status regarding vaccine

Gh 10 4612 Males and females  Healthy control subjects ( without vaccine)

Gc 10 47£2.2 Males and females ~ COVID-19 patients ( without vaccine )

G 12 44+3.3 Males and females \C/?;i(\;:\l;)-lg patients took one dose of Pfizer Biontech

Gpe 12 A1+1.1 Males and females CQVID-19 pa}tlents took two doses of Pfizer
Biontech vaccine

Gas 10 47+1.3 Males and females COVID-19 patients took one dose of AstraZeneca
Oxford vaccine

Gas 8 47+1 Males and females COVID-19 patients took two doses of AstraZeneca
Oxford vaccine

Gs: 10 30413 Males and females \?;22{:\2—19 patients took one dose of Sinopharm

Gs2 8 33+1.1 Males and females  COVID-19 patients two doses of Sinopharm vaccine

Blood sampling

Ten milliliters of venous blood were collected
from each subject enrolled in the present study , sera
were separated from blood cells by centrifugation for
5 minutes at 4000 round / minute , the resulted serum
from each subject was divided into four small
portions (each put inside an eppendorf ) and kept
frozen at -20°C until performing biochemical
laboratory analysis which conducted in the
international center for research and development
(ICRD) / Baghdad .

Biochemical Analysis

D-dimer was determined on the basis of
guantitatively ELISA method. In particular, the
human D-dimer solid phase sandwich enzyme-linked
immunosorebent assay is designed to detect the
amount of the target bound between the matched
antibody pair. According to the present study, a target
antibody was pre-coated on each well of the provided
microplate. Hence, samples and standards were added
to wells and bound with the immobilized (capture)
antibody. Subsequently, the sandwich was formed by
the addition of another antibody, then a substrate
solution was added and reacted with the enzyme —
antibody —target complex to give detectable signal
whose intensity was directly proportional with the
target concentration found in the original specimen
(serum). C-reactive protein (CRP) was determined by
nepheometric rapid quantitative test (Nepheometric
test is used to evaluate the presence and severity of
inflammation in the body), this test is a specific type
of neplelometry used to measure the concentration of

CRP in a patients' blood sample. It involves mixing
the patients' sera with a reagent that causes any CRP
present in the serum to bind with latex particles, blood
sera were mixed with intralipid 20% (which contains
1.2% egg yolk phospholipids) in Tris-calcium buffer,
after incubation 10-12 min at 37°C. Subsequently,
these CRP- latex complexes cause light to scatter,
which is measured by a nephelometer. The amount of
scattered light is directly proportional to the
concentration of CRP in the blood sample, CRP
phospholipid  complexes were detected by
nepheometry. This laboratory test is quick and
accurate. Regarding virology aspect, COVID-19
antibodies (IgG) and (IgM) were determined by
chemiluminescence Immunoassay, this test is a
guantitative serological antibody detection assays
which have high sensitivity and specificity. The
continuous determination of antibodies
concentrations could be used to assess the progression
of COVID-19 cases. The amount of IgG and IgM was
positively correlated with the relative light units
(RLU) measured by the chemiluminescence analyzer
and specifically detected by the iFlash optical system.
Anyway, chemiluminescence is preferred because it
uses a simple device and also allows the process to
have a wide dynamic range detecting light from
binding events whether the sample is diluted or
concentrated.

Statistical Analysis

Student T test in the term of probability (p) was
applied to compare the difference between values
resulting from each group. When p value < 0.05, the
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difference is regarded as significant, when p value <
0.001, the difference is regarded as highly significant
and when p value > 0.05, the difference is regarded
as non-significant.

Results and Discussion

Results of the present study have reported that
D-dimer level (ng/mL) was highly significantly
increased in sera of G¢ (865.5+11.05) compared with
Gh (282+5.40). In contrast , it was highly significant
decreased in sera of Gp; ( 338.5+9.1) , Ga1(290+2.3)
, Gay (1348.8+103.1) , significantly decreased in Gp-
(432+19.8) , and non-significantly decreased in Gs:
(568+25.2) and highly significant increased in Gs;
(2107.6+£1192.9) compared with Gc ( 865.2+11.02)
ng/mL. The difference between Gp; (338.5+9.1),
Gp: (432.6%£19.8), Ga: (290.4%2.3) Ga.
(348.8£103.1) and Gh (282+5.40) was non-
significant while the difference between Gsl
(568.7£25.2) and Gh (282+4.5) was significant, and
the difference between Gs; (2107.6+1192.9) and Gh
(282+5.40) was highly significant, table 2.
Regarding CRP (mg/dL), results of table 3 have
shown that CRP level was significantly increased in
sera of Gc (59.07+5.8) mg/dL compared with Gh
(4.80£1.22). On the other hand, CRP level (mg/dL)
was significantly decreased in sera of Gp:
(7.15£1.71), Gp. (7.96£0.68), Ga: (5.46+2.42)
mg/dL, Ga, (5.44%1.75), Gs; (2.45x1.31), Gs;
(5.39£1.92) compared with Gc (59.05+5.80). The
difference  between Gp: (7.15+1.71), Ga;
(5.46x2.42), Ga, (5.44£1.75), Gs, (5.39+1.92) and
Gh (4.80£1.22) was non-significant, while the
difference between Gp, (7.96 +0.68), Gs:
(2.45%1.31) and Gh (4.60£1.22) was significant.
According to 1gG level (mLU/mL), it was
significantly increased in sera of Gc (6.72+2.18)
compared with Gh (0.43£0.28) while it was non-
significantly decreased in Gp: (5.04£0.85), Gp2
(5.20£0.70), Ga; (6.11+0.83), Gs1 (4.81+1.12) and
significantly decreased in Gs, (1.86+0.62) compared
with Gc (6.72+2.18). Remarkably, 1gG level was
highly significantly increased in Ga, (22.00+1.60)
compared with Gc (6.72+2.18). The difference
between Gp: (5.04+0.85), Gp. (5.20+0.70), Ga:
(6.11+0.83), Ga, (22.00+1.60), Gs: (4.81+1.12) and
Gh (0.43+0.28) was highly significant while the
difference between Gs; (1.86+0.62) and Gh

(0.43+0.28) was significant, table 4. Moreover, IgM
level (mLU/mL) was highly significant increased in
sera of Gc (1.48+0.47) compared with Gh
(0.55+0.28) table 5, while it was highly significant
decreased in Gp: (0.553+0.462) and highly
significant increased in Gp, (2.97+0.27) and non-
significantly decreased in Ga: (1.36+0.65), Ga,
(1.15+0.08), Gs1(1.09+0.39) and Gs; (1.33£1.70)
compared with Gc (1.48+0.47). The difference
between Gp. (2.974£0.27) and Gh (0.55+0.28) was
highly significant while the difference between Ga;
(1.36+0.65) Ga, (1.15+0.08), Gs: (1.09+0.39), Gs2
(1.33£1.70) and Gh (0.551+0.28) mLU/mL was
significant and the difference between Gp:
(0.553+£0.462) and Gh (0.55%0.28) was non-
significant.

D-dimer and CRP are the most biochemical
markers linked with coronavirus disease 2019
(COVID-19).5° D-dimer blood levels depend on
coagulation activation with fibrin generation caused
by that D-dimer is the final product of plasmin
mediated generation of fibrin.* Hence , a recent study
has shown that coagulation and the mammalian
immune system are directly linked via the activation
of interleukin-1o by thrombin (the key enzyme for
coagulation ).1° Interestingly , the major coagulation
is contributed by immune cells (monocytes and
neutrophils ) and also cytokines (mostly secreted by
leukocytes ) plays a key role in coagulation process.!
Generally, Blood coagulation is activated during
infection and components of the hemostatic system
are definitely involved in the immune responses and
modulation,? this is why D-dimer level was highly
significant in Gc compared with Gh (big gap between
Gc and Gh), table 2. However, the activation of
coagulation has a great role in virus infections by
limiting pathogen dissemination and enhancing
pathogen killing and tissue repair but over activation
causes thrombosis. Besides D-dimer, CRP also plays
a great role regarding immune system, CRP
represents the principal downstream mediator of the
acute phase response following an inflammatory
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status.?314 It is biosynthesized basically in liver in the
presence of interleukin-6 ** Moreover , CRP is also
expressed by human respiratory epithelial cells ,
alveolar macrophages and monocytes , suggesting its
pivotal role in immune defense and responses,® this
is why CRP was significantly increased in Gc
compared with Gh ( the big gap between Gc and Gh
is reflected by the higher inflammatory status caused
by COVID-19 because cases with other chronic and
inflammatory diseases were excluded). It has been
concluded that D-dimer and CRP are the immune
aspects in the term of COVID-19. Definetly, IgG and
IgM levels were increased in Gc compared with Gh
as a response to the inflammatory status caused by
the immune system alterations by corona virus.” but
the increase was significant for 1gG and highly
significant for IgM. Remarkably, potassium
derivatives (potassium phosphate and potassium
chloride) are control parameters (basic biochemical
parameters) within Pfizer Biontech COVID-19
vaccines.'® Potassium derivatives prevalence in this
vaccine gives a hint for potassium role regarding
COVID-19. In this regard, a recent study has
reported that potassium influx plays a contributed
role in immunological responses and potassium
deficiency in serum may be linked with innate
immune system.r” In accordance with SARS-CoV
infection, lower levels of potassium are caused by
higher levels of aldosterone which enhances
excretion of potassium in urine. It has been suggested
that potassium dysregulation in a part of the
mechanism by which viral pathogenicity is promoted
and the role of vaccine in reducing COVID-19
infection severity via the interaction with the
immune system.!® This is matched with Pfizer
Biontech caused by the presence of potassium
derivatives as control parameters. The present study
is the first providing insights for Pfizer Biontech
function in the term of its chemical structure.
Interestingly, immune system plays the greatest role
in the term of COVID-19 disease because SARS-
CoV infection results in a range of features from mild
pneumonia to cardiac arrhythmias, hyperactivation
of the immune responses, systemic organ failure and
death.!® This is why D-dimer and CRP levels were
decreased in Gpl and Gp2 compared with Gc.
Anyway, the degree of statistical difference was
controversial among groups regarding dose humbers.
According to D-dimer, the significant decrease in

Gp2 compared with Gc versus the highly significant
difference in Gpl compared with G¢ may be due to
the severity of infection for subjects of Gp2 and the
few numbers of persons within the group. However,
Pfizer Biontech was great for shifting D-dimer
towards balance caused by the difference between
Gpl, Gp2 and Gh was non-significant, table 2 .
However, data related to CRP was very good
reporting significant decrease in Gpl and Gp2
compared with Gc and non-significant difference
between Gpl and Gh, table 3. COVID-19 virus has
inside its envelope a spike protein targets
angiotensin-converting enzyme-2(ACE-2) receptors
to enter and be propagated in the cells,** ACE2 is
expressed in a number of human tissues and organs.*®
Endothelial cells in pulmonary vasculature, coronary
circulation , cerebral circulation and intestinal blood
vessels are rich with ACE-2 receptors.** During the
infection phase , COVID-19 virus uses the enzymatic
receptor of ACE2 to penetrate the host cell , binding
of coronavirus with ACE2 leads to down regulation
of ACE2 , the result is elevation of angiotensin Il
level which is accompanied by higher levels of
aldosterone and lower levels of potassium.? This
complicated biochemical relationship between
ACE2 and potassium lower levels highlights Pfizer
Biontech role. Regarding AstraZeneca Oxford
vaccine, L-histidine and L-histidine hydrochloride
monohydrate are essential biochemical components
within the vaccine chemical structure.?* Histidine is
an essential amino acid in mammals,? histidine is
converted to histamine by histidine decarboxylase,?
also it can pass irreversible degradation.? Hence ,
histidine is a component of solutions used in cardiac
surgery for oxygen preservation and also has a role
against inflammatory bowel disease. % It has a
specific role on astrocytes by protecting them from
oxygen-glucose deprivation.?? Remarkably, histidine
is responsible for iron binding in hemoglobin and
myoglobin.? Additionally histidine-rich
glycoprotein plays a key role in regulation
coagulation process by interacting with a number of
ligands including fibrinogen , heparin and also
regulating the immune system by interacting with
several ligands such as phospholipids ( which protect
the cell as a barrier) and zinc?*?* which modulate the
inflammatory responses.? Moreover, most histamine
(resulting from histidine decarboxylation) is
synthesized and stored in immune cells ( mast calls
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and basophils ) because histamine receptors (H4) are
expressed within those cells.?®> On the other hand,
magnesium chloride hexahydrate is a biochemical
compound within AstraZeneca Oxford vaccine
structure.?! Similarly , magnesium chloride improves
immune system function % and reduces blood
coagulation by binding with coagulation factors IX
and X.?” Taken histidine and magnesium chloride
together , AstraZeneca Oxford has a great role in
supporting the immune system , regulating blood
coagulation and inflammatory responses on the basis
of its biochemical ingredients . This is why D- dimer
level was highly significantly decreased and CRP
was significantly decreased in Ga; and Ga, compared
with Gc. Definitely, the non-significant difference
between Gai, Gaz, and Gh for both D-dimer and CRP
indicates the reactive role of AstraZeneca Oxford
vaccine in shifting D-dimer and CRP towards the
balance. Interestingly, the present study is the first to
highlight the great role of AstraZeneca Oxford
vaccine in lragi patients on the basis of its chemical
structure. Aluminum hydroxide constitutes the
adjuvant material within Sinopharm vaccine.?®
Generally, aluminum salts have been used as
vaccines adjuvants for more than half century , they
are recently found in at least 146 globally licensed
vaccines due to the aluminum salt property that an
antigen absorbed to it may result in improved
immune potency of aluminum absorbed antigen.? In
this regard , a recent study has reported that
administration of aluminium hydrogen nanoparticles
promotes the cellular immune response and could be
applied to designing new vaccines against
tuberculosis.®® Another recent study has indicated
that aluminum hydroxide is widely used as adjuvant
in human vaccines caused by it enhances the
activation of antigen processing and presentation
pathways ( in vitro ) . Moreover , intramuscular
immunization with aluminum hydroxide could
attract neutrophils to the site of injection and regulate
various immune system related processes.®
Additionally , aluminum salt/ antigen binding within
the vaccine structure promotes antigen uptake and
presentation by antigen —presenting cells.®? This is
why CRP level was significantly decreased in sera of
Gs1 and Gs, compared with Gc , table 3. Remarkably,
the significant decrease of CRP level in Gsl
compared with Gh and the non-significant difference
between Gs2 and Gh reflect the reactive role of

Sinopharm vaccine in modulating CRP level towards
balance. In contrast, as mentioned in table 2 D-dimer
level was none significantly decreased in Gs;
compared with Gc and a highly significant increase
in Gs2 compared with Gc. These controversial
results are explained as side effects of aluminum
hydroxides, a previous study has reported that
aluminium hydroxide acts as coagulants. * Another
previous study has revealed that aluminium
derivatives in general functions as coagulants.® The
significant and highly significant increase of D-
dimer level in Gsl and Gs2 respectively compared
with Gh indicates the side effect of Sinopharm
vaccine regarding coagulation. Remarkably , D-
dimer level is so high in Gs, compared with Gh ,
table 2, this is reflected by the two doses of the
vaccines (high level of aluminum derivatives
functioned as coagulants).?® Lastly, regarding
immunoglobulin  levels (COVID-19 I1gG and
COVID-19 IgM) in Gpl, Gp;, Ga:, Gaz, Gs; and
Gs; in table 4 and table 5 respectively , the high
prevalence of COVID-19 IgG and COVID-19 IgM
after taking Pfizer Biontech vaccines agrees with the
recent study® that indicated vaccines support the
immune system to fight pathogens by releasing
specific immune responses.® Indeed, infected people
with COVID-19 patients characterized by higher
levels of COVID-19 IgG and COVID-19 IgM.3¢
Remarkably, 1gG is so high in Ga. , table 4, this is
mostly reflected by the potential role of the two doses
of the vaccine on astrocytes which protecting from
oxygen-glucose deprivation. Also, results of table 5
have revealed a gap of IgM in the vaccination of Gp,
compared with Gp: and clearly Gp, is so high
compared with Gc. Since potassium derivatives are
the basic components of Pfizer biontech vaccine,® a
previous study has revealed that IgM suppress
voltage gated potassium channels in acquired
neuromyotonia (autoimmune disorder specific with
potassium ).*’

Although a wide range of studies dealt with COVID-
19 disease since 2020 the present study is the first
submitting novel findings related to the three
vaccines taken in lIraq on the basis of chemical
aspects. The present study significantly presents
novelty to chemistry generally and biochemistry
specifically regarding COVID-19. Interestingly, the
present study is the first providing insights into the
pivotal role of Pfizer biontech vaccine in Iraqi
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COVID-19 patients by shifting D-dimer towards
balance and depressing the level of CRP (a major
biochemical marker of inflammation) in the term of
potassium derivatives which constitutes the major
chemical component of this vaccines. Also, the
present study is the first highlighting the pivotal role
of AstraZeneca Oxford vaccine in Iragi COVID-19
patients by shifting D-dimer and CRP towards
balance in the term of its chemical structure
containing L-histidine and magnesium chloride.
Moreover, the present study is the first highlighting
the reactive biochemical action of Sinopharm
vaccine in Iragi COVID-19 patients by shifting CRP

towards balance in the term of aluminum hydroxide
which constitutes the most important compounds
within the vaccine structure. Sinopharm action on D-
dimer for patients who receive the first dose of the
vaccine was reasonable but was controversial for
patients who receive the two doses due to the side
effect of aluminum hydroxide as a coagulant.
Finally, the present study has revealed a complicated
biochemical relationship between ACE2 and lower
levels of potassium, which provided insights into the
importance of potassium derivatives within Pfizer
Biontech structure.

Table 2. D-dimer levels (ng/mL) in sera of the studied groups

Group D-dimer (ng/mL) Mean+SEM P value
Gh 282+5.40
Ge 865.2+11.05 pGc/Gh: H.S (6.23E%)
Gp: 338.549.1 pGpy/Gce: H.S(0.00015)
pGp/Gh: N.S (0.373)
Gp: 432.6+19.8 pGp2/Gce: S(0.05)
pGp2/Gh: N.S (0.119)
Ga 290.4+2.3 pGai/Gc: H.S (5.22E-05)
pGai/Gh:N.S (0.802)
Ga 348.8+103.1 pGa2/Gc: H.S (0.000877)
pGa2/Gh:N.S (0.188)
Gsy 568.7+25.5 pGs1/Ge: N.S(0.079)
pGs1/Gh: S (0.0328)
Gs; 2107.6+1192.9 pGs2/Ge: H.S(0.001)
pGs2/Gh:H.S (0.0003)
Table 3. CRP levels (mg/dL) in sera of the studied groups
Group CRP mg/dL MeanSEM P value
Gh 4.80+1.22
Ge 59.07+5.80 pGc/Gh: $(0.0018)
Gp1 7.15+1.71 pGp/Ge: S (0.002)
pGp1/Gh: N.S (0.1869)
Gp2 7.96+0.68 pGp2/Ge: S (0.0012)
pGp2/Gh: S (0.00595)
Gay 5.46+2.42 pGai/Gc: S(0.002)
pGai/Gh:N.S (0.590)
Ga 5.44+1.75 pGaz/Gc: S (0.0051)
pGaz/Gh: N.S (0.59)
Gsy 2.45+1.31 pGsi/Ge: S (0.0013)
pGsi/Gh: S (0.0289)
Gs2 5.39+1.92 pGs2/Gce: S (0.0055)
pGs2/Gh: N.S ( 0.630)
Table 4. COVID-19 1gG levels (mLU/mL) in sera of the studied groups.
Group COVID-19 1gG (mLU/mL) Mean+SEM P value
Gh 0.43+0.28
Ge 6.72+2.18 pGc/Gh: S (0.004)
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Gp:1
Gp2
Gay
Ga
Gs:1

Gs;

5.04+0.85

5.20+0.70

6.11+0.83

22.00£1.60

4.81+1.12

1.86+0.62

pGp1/Gce: N.S (0.366)
pGp1/Gh: H.S (5.51E7)
pGp2/Gc: N.S (0.405)
pGp2/Gh: H.S (2.12E)
pGai/Gc: N.S (0.762)
pGay/Gh: H.S (1.6E™)
pGaz/Gc: H.S (0.0002)
pGaz/Gh: H.S (2.54E7)
pGs1/Ge: N.S (0.3631)
pGs1/Gh: H.S (4.34E%)
pGs2/Gce: S (0.040)
pGs2/Gh: S (0.00016)

Table 5. COVID-19 IgM levels (mLU/mL) in sera of the studied groups.

Group COVID-19 IgM (mLU/mL) MeanzSEM P value

Gh 0.55+0.28

Gc 1.48+0.47 pGc/Gh: H.S (2.35E™)

Gp1 0.553%0.462 pGpy/Gce: H.S (2.4E™)
pGp/Gh: N.S (0.979)

Gp2 2.97+0.27 pGp2/Gce: H.S (2.56E %)
pGp2/Gh: H.S (2.73E1?)

Gar 1.36+0.65 pGai/Gc: N.S (0.707)
pGai/Gh: S (0.006)

Gay 1.15+0.08 pGaz/Gce: N.S (10.358)
pGaz/Gh: S (0.047)

Gs1 1.09+0.39 pGsi/Ge: N.S (0.111)
pGsy/Gh: S (0.003)

Gs; 1.33+1.70 pGs2/Ge: N.S (0.501)
pGs2/Gh: S (0.007)

Conclusion

The present study submits a novelty to the field
of COVID-19 by highlighting the chemical
aspect of vaccine structures used in lIraq and
gives new findings to chemistry generally and
biochemistry specifically regarding COVID-
19.

The present study is the first providing
insights into the pivotal biochemical role of
Pfizer Biontech vaccine in Iragi COVID-19
patients by shifting the D-dimer level (a major
biochemical marker of coagulation) towards the
balance and decreasing CRP level (a major
biochemical marker of inflammation) in the
term of potassium derivatives which constitute
a major chemical components within the
vaccine structure.

The present study is the first highlighting the
great biochemical role of AstraZeneca Oxford
vaccine in Iraqi COVID- 19 patients by shifting
D-dimer and CRP levels towards the balance in

the term of L-histidine and magnesium chloride
which constitute major chemical components
within the vaccine structure.

The present study is the first highlighting the
reactive biochemical action of Sinopharm
vaccine in lragi COVID-19 patients by shifting
CRP level towards the balance in the term of
aluminum hydroxide which constitutes a crucial
chemical component within the vaccine
structure.

Sinopharm action on D-dimer for patients who
received the first dose of the vaccine was
reasonable but was controversial for those who
received the two doses due to the side effect of
aluminum hydroxide as a coagulant.

Despite the three vaccines mentioned above
minimizing the inflammation severity but not
preventing the infection to have occurred, this is
reflected and indicated by the high prevalence
of COVID-19 IgG and IgM in vaccinated
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patients which released to support the immune
system.

e The complicated biochemical
between ACE2 and the lower

relationship
levels of

Acknowledgment

I express all my thanks and gratitude to Dr. Ali Abdul
Hussein Mahdi for help in the laboratory part of this
research. | also thank all patients participated in the
present study and their families for understanding

Authors’ Declaration

- Conflicts of Interest: None.

- | hereby confirm that all the Figures and Tables in
the manuscript are mine. Furthermore, any
Figures and images, that are not mine, have been
included with the necessary permission for re-
publication, which is attached to the manuscript.

- Authors sign on ethical consideration’s
approval.

References

1. Al-Taee SM , Al- Ani AG , Salih MM. COVID-19
Vaccinesin Irag. J Univ Babylon Pure Appl. Sci. 2022
March; 30(1): 63-73.
https://doi.org/10.29196/jubpas.v30i1.4071 .

2. Jawad MJ, Jawad MJ, Hasan IS, Hasan SM, Fatima G.
Hadi NR. Evaluation of COVID-19 vaccine efficacy in
Iragi  peoples. Wiad Lek. 2022 April; 75(4P2): 929-
937. https://doi.org/10.36740/WL ek20220420102 .

3. Sanyaolu A , Okorie C , Marinkovic A , Patidar R,
Younis K, Desai P, et al. Comorbidity and its Impact
on Patients  with COVID-19. SN Compr Clin Med.
2020 June;2(8):1069-1076.
https://doi.org/10.1007/s42399-020-00363-4 .

4. Prisco D, Grifoni E. The Role of D-dimer Testing in
patients with suspected venous Thromboembolism.
Sci Technol Human. 2009 March; 35(1): 50-59.
https://doi.org/10.1055/5-0029-1214148 .

5. lkewaki N , Rao K , Archibold AD, Iwasaki M ,
Senthilkumar R , Preethy S , et al. Coagulopathy
associated with COVID-19 — Perspectives &
Perventives strategies using a biological response
modifier Glucan. Thromb J. 2020 October;
18(27): https://doi.org/10.1186/s12959-020-00239-6 .

6. Kareem SH, Al-Bayati MAN, Abood NA. C-reactive
protein and cholesterol level in male type 2 diabetic
patients. Baghdad Sci J. 2012 March; 9(1): 112-
119. https://doi.org/10.21123/bsj.2012.9.1.113-119 .

7. Nyabi O, Bentahir M , Ambroise J , Bearzatto B ,
Chilbani N, Smits B, et al. Diagnostic value of IgM
and 1gG detection in COVID-19 diagnosis

potassium in COVID-19 patients provided
insights for the importance of potassium
derivatives within Pfizer Biontech structure.

and comprehension to the requirements of research.
Also | thank all the nurses who help me.

- Ethical Clearance: the project was approved by
the ethical committee in The International
Center for research and Development (ICRD) in
Baghdad / Al Atayfya. Also the project was
approved by University of
Baghdad.

by the mobile laboratory B-LiFE: A massive testing
strategy in the Piedmont Region. IntJ Environ
Res Public Health. 2021 March; 18(7): 3372.
https://doi.org/10.3390/ijerph18073372 .

8. Attash HM Al-Obaidy LM, Al- Qazaz HK. Which Type
of the Promising COVID-19 Vaccines Produces
Minimal Adverse Effects? A Retrospective Cross-
Sectional Study. Vaccine. 2022 January; 10(2): 186.

https://doi.org/10.3390/vaccine1002018 .

9. Xiao N, Abboud S, Mc Carthy DM, Parekh N.
Incidentally discovered COVID-19 in low suspicion
patients. Emerg Radiol. 2020 April; 27(1):
589-595. https://doi.org/10.1007/s10140-020-01792-3

10. Burzynski LC, Humphry M, Pyrillou K, Martin PB,
Bennett MR, Clarke MC. The coagulation and

Immune systems are directly linked through
the activation of Interleukin-la by thrombin
Ammuneity. 2019  April;  50(1): 1033-1042.

https://doi.org/10.1016/j.immuni.2019.03.003 .

11. Ghosh K. Coagulation changes in COVID-19 infection
and its implication in management. J health Allied Sci.
2021 December; 1(2): 47-53.
https://doi.org/10.25259/JHAS 14 2021 .

12. Antoniak S. The coagulation system in host defense.
Res Pract thromb haemost. 2018 April; 2(1): 549-557.
https://doi.org/10.1002/rth2.12109 .

13. Hasan AJ. Relation of high sensitive C-reactive
protein (hs-CRP) with microalbuminuria as a useful
predictor of cardiovascular risk among typel diabetes

Page | 1477



https://dx.doi.org/10.21123/bsj.2023.8750
https://doi.org/10.29196/jubpas.v30i1.4071
https://doi.org/10.36740/WLek20220420102
https://doi.org/10.1007/s42399-020-00363-4
https://doi.org/10.1055/s-0029-1214148
https://doi.org/10.1186/s12959-020-00239-6
https://doi.org/10.21123/bsj.2012.9.1.113-119
https://doi.org/10.3390/ijerph18073372
https://doi.org/10.3390/vaccine1002018
https://doi.org/10.1007/s10140-020-01792-3
https://doi.org/10.1016/j.immuni.2019.03.003
https://doi.org/10.25259/JHAS_14_2021
https://doi.org/10.1002/rth2.12109

2023, 20 (4 Special Issue): 1469-1479
https://dx.doi.org/10.21123/bsj.2023.8750
P-1SSN: 2078-8665 - E-ISSN: 2411-7986

e

Baghdad Science Journal

mellitus. J. Fac. Med. Baghdad. 2016 April; 58(1):90-
93.

14. Alyassin MM, Al Adili SS. Evaluation of systemic
C-reactive protein as a systemic inflammatory marker
in the blood for patients undergoing minor oral
surgical procedures. J. Bagh. Coll. Dent. 2016
September; 28 (3):110-115.
https://doi.org/10.12816/0031117 .

15. Sproston NR, Ashworth JJ. Role of C-reactive Protein
at sites on Inflammation and Infection. Front Immunol.
2018 April;  9(754).
https://doi.org/10.3389/fimmu.2018.00754 .

16. Ceylan ME, Unsalver O, Dommez A, Yerutanol FM,
Ceylan HZ, et al. A case of myocarditis and isolated
hypopotassemia after Biontech Pfizer vaccine for
COVID-19. Vaccine. 2022 April; 40 (21): 2897-2898.
https:doi//org/10.1016/vaccine.2022-04017.

17. Do EM, Gries CM. Beyond Homeostasis: Potassium
and Pathogenesis during Bacterial Infections. Infect
Immun. 2021 July; 89(7): e00766-20.
https://doi.org/10.1128/1A1.00766-20 .

18. Causton HC. SARS-CoV2 infection and the
importance of potassium balance. Front Med. 2021
October; 8(744697):10.3389.
https://doi.org/10.3389/fmed.2021.744697 .

19.NiW, Yang X, YangD,BaoJ,LiR, Xiao Y, et al.
Role of angiotensin-converting enzyme 2 (ACE2) in
COVID- 19. Crit Care. 2020 July; 24(1): 422.
https://doi.org./10.1186/S13054-020-03120-0 .

20. Silhol F, Sarlon J, Deharo J, Vaisse. Downregulation
of ACE2 induces overstimulation of the renin-
angiotensin system in COVID-19: should we
block the renin angiotensin system. Hypertens Res.
2020 May; 43(1):854-856.
https://doi.org./10.1038/s41440-020-0476-3 .

21. Fiolet T, Kherabi Y, MacDonald C, Ghosn J, Smadja
NP. Comparing COVID-19 vaccines for their
characteristics, efficacy and effictiveness agaist
SARS-CoV-2 and variants of concern: a narrative
review. Clin Microbiol Infect.

2022. February. 28(2):
https://doi.org./10.1016/j.cmi.2021.10.005 .

22. Moro J, Tome D, Schmidely P, Demersay T, Azzout —
Marniche D. Histidine: A systematic Review on
metabolism and physiological effects in human and
different animal species. J Nutr. 2020 May; 12(1414):
1-20. https://doi.org/10.3390/nu12051414 .

23. Holecek M. Histidin in Health and Disease:
Metabolism, Physiological Importance, and Use as
Supplement. J Nutr. 2020 March 22; 12(3): 848.
https://doi.org./10.3390/nu12030848 .

24. ODonnell VB, Rossjohn J, Wakelam MJ.
Phosphplipid signaling in innate immune cells. J Clin
invest. 2018 July; 28(7): 2670-2679.
https://doi.org./10.1172/JC197944 .

25. Gammoh NZ, Rink L. Zinc in Infection and
Inflammation. J Nutr. 2017 June; 9(6): 624.
https://doi.org/10.3390/nu9060624 .

202-2021.

26. Warken AC , Lopes LS, Bottari NB , Glombowsky P
, Galli GM , Morsch VM , et al. Mineral
supplementation stimulates the immune system
and antioxidant responses of dairy cows and reduces
somatic cell counts in milk. An Acad Bras Cienc.
2018 October; 90(2): 1649-1658.
https://doi.org./10.1590/0001-3765201820170524 .

27. Tokutake T , Baba H , Shimada Y , Tokeda W , Sato
k, Hiroshima Y, et al. Exogenous magnesium chloride
reduces  the activated partial thromboplastin times
on lupus anticoagulant — positive patients. PLOS ONE.
2016 June; 11(6): €0157835.
https://doi.org/10.1371/journal.pone.0157835 .

28. Wang C, Chen LY, Lu QB Cui F. Vaccineation with
the inactivated vaccine (sinopharm BBIBP-CorV)
ensures protection against SARS-CoV?2 related
disease. Vaccine. 2022 June; 10(920).
https://doi.org/10.3390vaccine10060920 .

29. Beck Z, Torres OB, Matyas GR, Lanar DE, Alving
CR. Immune response to antigen absorbed to
aluminum hydroxide particles: Effects of Co-
absorption of ALF or ALFQ2 adjuvant to the
aluminum — antigen complex. J control Release.
2018 April; 10(275): 12-19.
https://doi.org/10.1016/j.jconrel.2018.02.006 .

30. Amini Y, Moradi B, Fasihi- Ramadani M. Aluminum
hydroxide nanoparticles show strong activity to
stimulate Th- 1 immune response against
tuberculosis. Artif Cells Nanomed Biotechnol. 2017
September; 45 (7): 1331-1335.
https://doi.org/10.1080/21691401.2016.1233111 .

31. Kooijmen S, Vrieling H, Verhangn L, de Ridder J, de
Haan A, Van Riet E , et al. Aluminium hydroxide and
aluminium phosohate adjuvant elict a different innate
immune response. J Pharm Sci. 2022 April; 111(4):
982-990.
https://doi.org/10.1016/j.xphs.2022.01.014 .

32. Facciola A, Visalli G, Lagana A, Pietro AD. An
overview of vaccine adjuvants: Current Evidence and
future  Perspectives.  Vaccine. 2022  May;
10(819):10.3390.
https://doi.org/10.3390/vaccines/0050819

33. Licsko I. Coagulation mechanisms — nano — and
microprocesses. Water Sci Technol. 2004 December;
50(12): 193-200.
https://doi.org/10.2166/wst.2004.0713 .

34. Makki HF, Al-Alawy AF, Adnan M. Using Aluminum
Refuse as a coagulant in the coagulation and
fliocculation Processes. Iraq J Chem Pet Eng. 2010
September; 11(3): 15-22.
https://doi.org/10.31699/1JCPE .

35. Saleh MA. Determination of antibody (l1gG, IgM)
against Toxoplasma gondi in some Iraqi individuals by
using ELISA technique. Baghdad Sci J. 2011
December; 8(4): 940-946.
https://doi.org/10.21123/bsj.2011.8.4.940-946 .

36. Borges LP , Martin AF , Santos de Melo M , Britode
Oliveria MG , Neto JM , et al. Seroprevalence of

Page | 1478



https://dx.doi.org/10.21123/bsj.2023.8750
https://doi.org/10.12816/0031117
https://doi.org/10.3389/fimmu.2018.00754
https://doi/org/10.1016/vaccine.2022-04017
https://doi.org/10.1128/IAI.00766-20
https://doi.org/10.3389/fmed.2021.744697
https://doi.org./10.1186/S13054-020-03120-0
https://doi.org./10.1038/s41440-020-0476-3
https://doi.org./10.1016/j.cmi.2021.10.005
https://doi.org/10.3390/nu12051414
https://doi.org./10.3390/nu12030848
https://doi.org./10.1172/JCI97944
https://doi.org/10.3390/nu9060624
https://doi.org./10.1590/0001-3765201820170524
https://doi.org/10.1371/journal.pone.0157835
https://doi.org/10.3390vaccine10060920
https://doi.org/10.1016/j.jconrel.2018.02.006
https://doi.org/10.1080/21691401.2016.1233111
https://doi.org/10.1016/j.xphs.2022.01.014
https://doi.org/10.3390/vaccines/0050819
https://doi.org/10.2166/wst.2004.0713
https://doi.org/10.31699/IJCPE
https://doi.org/10.21123/bsj.2011.8.4.940-946

2023, 20 (4 Special Issue): 1469-1479
https://dx.doi.org/10.21123/bsj.2023.8750
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

e

Baghdad Science Journal

SAES-CoV-2 IgM and IgG antibodies in an
asymptomatic population in Sergipe Brazil. Rev
Panam Salud Publica. 2020 October; 4(6):
£108. https://doi.org/10.26633/RPSP.2020.108 .

37. Kurono A, Arimura K, Watanabe O, Tomimitsu H,
Nagado T, Sonoda Y, et al. IgM —containing fraction

suppressed voltage — gated potassium channels in
acquired neuromytonia. Acta Neurol Scand. 2006
March; 113(3):185-188.
https://doi.org/10.1111/j.1600-0404.2005.00569.x.

19 2858 (plbaa () o oaa yal CABY il gl 50

ala b 3 Ly

é\)sd\sA\Jusa\mauhcfw‘wjaﬂﬂ‘ejw@)ﬂ\@SS;L:\A:\Sneué

DAl

Syl il ¢ elimigly Hola s A 5 Gad) b slasall ZDEN Clalall (5 g saiSll Al & i 1 DAY A al) Caags
s (Sl 5 5583 ) 19 2K Ulas Ul e sman ol Jid) & &y gan gaS il i o alaie YU 5 ol siand) 53 58Sl
19 28 S Gabas Gaali pl e saaall ¢ (ZW 052 ) 19 28585 (albias (el € Ao ganall 1 aslase Ao ) agdiinas
(anafi gl e sanall ¢ il ) 38 e Ofic jaa 19 285K Galias el P2 Ao senall ¢ gl ) 58 (e Baal 5 Ao e
353 ol S 3) i (e (e 52 19 28 585 (e Ganali A2 A sanall ¢ 3 5808 51 S0 ) sind e de ja 19 28 S5 (il
M sl (e (e 12 19 28 5K (ulian (i §2 A saaall 50 )l il (e de ya 19 28 5K alias (aalis] de saaall ¢
& e s sina JS @i janla-a (s siue O ) @il < LaT sl de ganaS (ZU o2 ) slaal ga oaia pall 4 lia i,
$imn JSh @] 581 (Agsine g 5Pl lisie sa2 cal ¢ pl B e i JSh i) Lin h @ diliac
Pl (B Lisine pmid) lain h ae )l € (8 Lisine JSy 2] (o Jladl) (355500 (5 5l () . C e )80 52 (& e
Cunddl) lain ¢ (A Q)] o Gl g sle 53 50aY) (5 slse = Ol gl i) (5 e O € pe 4380 S2 ST ¢ a2 <al «p2
e ) Blan Coas el Al all o (il g sl 53 5aaY) it Las P2 5 & sl sia) ity Loy @2 oLy UGl 34 2y
Gl (A ALl lalall 4LeSl) il gl e ¢ gl Ledailusy 1908 S

il 8z Calsasle siae¥) | adla-n o Jlail) gl L 19 LS 8 e 5l WS ) i ; Apalifal) cilalsl)

Page | 1479


https://dx.doi.org/10.21123/bsj.2023.8750
https://doi.org/10.26633/RPSP.2020.108
https://doi.org/10.1111/j.1600-0404.2005.00569.x

