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Vaginal Infection is the most common problem which almost most girls suffer. It is neglected but it has a
serious effect if it is not treated. It is diagnosed if the color of the vaginal discharge changes, has a strong fishy
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Infection) in most of the girls. This review, is focused on vaginal infections caused by different types of
microorganisms, symptoms and their treatment method.
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ABSTRACT

Vaginal Infection is the most common problem
which almost most girls suffer. It is neglected but
it has a serious effect if it is not treated. It is
diagnosed if the color of the vaginal discharge
changes, has a strong fishy odor, irritation, and
burning sensation. The normal microflora of the
vagina, act as the first line of defense in
preventing the infection from pathogenic fungi,
bacteria or protozoa which can cause vaginal
infection. Several treatment strategies have been
adapted for vaginal infections. Vaginitis trigger
UTI (Urinary Tract Infection) in most of the
girls. This review, is focused on wvaginal
infections caused by different types of
microorganisms, symptoms and their treatment
method.

Author a o. Department of Genetics, Indian Academy
Degree College.

I INTRODUCTION

A healthy vagina contains some bacteria and a few
yeast cells to maintain the natural balance of the
vagina, whenever the number of bacteria and
yeast cells goes imbalanced it leads to several
vaginal infections [1]. Irritation and swelling of
the vagina and vulva with unusual vaginal
discharge which has a strong odour, and pain with

a burning sensation during urination, are
common symptoms of vaginal infection [2].
Whenever these symptoms occur, it causes

discomfort and distress which lead women to seek
medical consultation [3]. In the entire world, 3
out of 4 women suffer from vaginal infections
once in their lifetime. The most common vaginal
infection seen in women is bacterial vaginosis
caused by bacteria, Candidal vaginitis caused by
the fungus, and trichomoniasis which is caused by
protozoa [4, 5, 6].

© 2022 London Journals Press

ll.  BACTERIAL VAGINOSIS

Bacterial vaginosis is the most common infection
during the reproductive age of women it causes
abnormal discharge and inflammation of the
vagina [7, 8]. It is the most common infection in
women. Bacterial vaginosis is occurred due to the
replacement of the regular Lactobacillus bacteria
with  Prevotella, Mobiluncus, Ureaplasma,
Gardnerella vaginitis, Mycoplasma, and many
other wuncultivated anaerobes [9, 10, 11].
Lactobacillus which is present normally in the
vagina produces bacteriocins, lactic acid, and
hydrogen peroxide, which help to maintain an
acidic pH, and protect against other infections in
the vagina [12, 13]. An enzyme produced by the
bacteria which causes bacterial vaginosis degrades
the gel layer protection of the vaginal epithelium
and cervical [14]. They produce inflammatory
proteins which associate with complications that
occur during pregnancy like preterm labor and
birth [14, 15], endometritis, gynecologic surgery,
Neisseria gonorrhoeae, Chlamydia trachomatis,
pelvic inflammatory disease, increased suscepti-
bility to HIV type 1, and herpes simplex virus type
2 [16, 17, 18].

1. SYMPTOMS

Burning during urination

Thin, gray, white, or green vaginal discharge
Vaginal itching

Foul-smelling ‘fishy’ vaginal odor [19, 20]

2. RISKFACTOR

Bacterial vaginosis is not a sexually transmitted
infection (STI) [21], but it resembles trichomo-
niasis, Chlamydia, and gonorrhea which are
sexually transmitted infections [22]. Douching,
having male partners who have sex with other
women, having a new partner, having sex with
women, use of an intrauterine device, use of an
inconsistent condom, cigarette smoking, and
black ethnicity [23, 24]. The use of oral
contraceptives has an inverse relation with
acquiring bacterial vaginosis [25].
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3. DIAGNOSE

Bacterial vaginosis can be diagnosed by the BV
test other names are the KOH test, wet mount
test, and vaginal pH test [26, 27]. BV tests are
done similarly to a Pap smear or pelvic exam. For
the BV test Gram stain is the criterion standard to
diagnose [28]. The Nugent score which is a Gram
stain scoring system for vaginal swabs to diagnose
bacterial vaginosis [29], a score of O to 3 is
considered normal vaginal flora, 3 to 7 are the
intermediate which is not identified for any
abnormal or normal, and 7 to 10 is over to
bacterial vaginosis [30, 31]. Amsel criteria are
another method to make a clinical diagnosis of
bacterial vaginosis [32]. The following are
considered diagnostic for bacterial vaginosis: the
fishy odor of discharge, homogenous gray-white
vaginal discharge, vaginal pH greater than 4.5, or
clue cells on the saline wet mount [33, 34, 35].

Currently, three other tests are being practiced in
clinical diagnosis: BVBLUE (Gryphus diagnostics,
Knoxville, Tennessee) is a rapid point of care test
when mixed with a vaginal swab it will turn blue if
there is any elevation of sialidase activity is
produced by the bacterial pathogens which are
associated with bacterial vaginosis [36, 37].

Pip activity test card (San Diego, Quidel
corporation, California) is also a rapid test for
confirming bacterial vaginosis by identifying an
enzyme produced by Gardnerella vaginalis [38].

Affirm  VPIII (Becton Dickinson, Maryland,
Sparks) is a DNA probe-based test that helps to
measure the level of Gardnerella vaginalis [39].
All these tests perform similarly to the gram stain.
One may feel mild discomfort when the speculum
is put inside the vagina to take the sample [40].

There are chances of bacterial vaginosis infection
to reoccur after successful treatment [41], if the
diagnosed person is pregnant then it is important
to treat the infection, it can cause health problems
to the unborn baby [42, 43].

4. TREATMENT

For the treatment of bacterial vaginosis, the
doctor may prescribe one of the following
medications:

Clindamycin (Cleocin, Clindesse): it is available as
a cream that is inserted into the vagina [44].

Secnidazole (Solosec): is an antibiotic taken orally
in one dose. This medication comes as a packet of
granules that is sprinkled onto a soft food, such as
pudding or yogurt, and should eat the mixture
within 3ominutes, and be careful not to chew or
crunch the granules [45, 46].

Metronidazole (Metrogel-vaginal, Flagyl): this
medicine is taken orally as a pill, and is also
available as a topical gel that can be inserted into
the vagina. One can get the risk of abdominal
pain, stomach upset, or nausea while using this
medication. During treatment, one should avoid
alcohol [47].

Tinidazole (Tindamax): even this medication is
taken orally. Tinidazole also has the potential to
cause stomach upset and nausea same as oral
metronidazole, while treatment period one should
avoid alcohol for at least three days after
completing the treatment [48, 49].

. CANDIDAL VAGINITIS

Candidal vaginitis is the second most common
cause of vaginitis after bacterial vaginosis [50].
The vaginal yeast is caused by the Candida
albicans strain, and the majority of non-albicans
cases are caused by the Candida glabrata strain
[51, 52]. These organisms may also be present in
asymptomatic women [53], the non-albicans fungi
are more resistant to the treatment than the
Albicans species [54]. The non-albicans
candidiasis strain causes severe candidal vaginitis
infection, it becomes complicated in women with
uncontrolled diabetes, immunosuppression or
debilitation, or pregnant women. There are high
chances of recurrent candidal vaginitis [55, 56].

The Albicans candidiasis strain causes mild to
moderate candidal vaginitis, the etiology is likely
to be Candida albicans, it is non-immuno-
compromised in women and it is infrequent or
sporadic [57].

1. SYMPTOMS

e Vaginal rash
e Watery vaginal discharge
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Vaginal pain and soreness

thick, white, odor-free vaginal discharge with
a cottage cheese appearance

Irritation and itching in the vagina and vulva
redness and swelling of the vulva

a burning sensation, during urinating or
while intercourse [58, 59]

2. RISKFACTOR

Recent antibiotic use is a significant risk factor for
acquiring candidal vaginitis in women. The other
risk factors are to have some type of immuno*
suppressive illness, like HIV, AIDs, or diabetes
mellitus [60]. Frequent Douching and wearing
wet clothes for a long duration of time may also
increase the risk [61].

3. DIAGNOSIS

Candidal vaginitis is mostly self-diagnosed. The
clinical symptoms are the typical way to diagnose
candidal vaginitis. The technical way for diagnosis
requires microscopic examination of the vaginal
discharge for the identification of yeast buds or
yeast hyphae, which is most easily viewed in the
wet mount with 10% KOH [62], it depends on the
working microscope and the clinical experience of
the provider and detects 40% to 70% of cases
when compared to culture [63]. Sabouraud agar
culture for vaginal discharge is considered the
criterion standard for diagnosis, it is an expensive
method and requires a long duration of time [64].

Recently the immunochromatographic method
has been developed which is rapid screening tests
to detect Candida infection within 30 minutes

[65].
4. TREATMENT

The treatment depends on the frequency of the
infections short-course vaginal therapy: an
antifungal medication is taken for three to seven
days which usually clears the infection. Antifungal
medications are available as creams, ointments,
and tablets, which include miconazole and
terconazole.

e Single-dose oral medicine: a single dose of
fluconazole (Diflucan) is an oral medication
prescribed by the doctor, it is not
recommended when one is pregnant.

e Long-course vaginal therapy: doctor
prescribe an antifungal medication which is
taken daily for a few weeks, followed by once
a week for six months.

e Multidose oral medication:  doctor
prescribed two or more doses of an
antifungal medication which is an oral
medication for vaginal therapy, but is not
recommended for pregnant women.

e Arzole resistant therapy: boric acid, a capsule
is inserted into the vagina. This medication
can be fatal if taken orally and is used only
to treat candida fungus which is resistant to
the usual antifungal agents [66, 67].

V. TRICHOMONIASIS

Trichomonas vaginalis is the most common,
curable, non-viral sexually transmitted infection.
It is caused by parasitic, pear-shaped, and motile
protozoan, it adheres to the vaginal epithelium
and releases cytotoxic substances that cause
inflammation and breaks the epithelium [68].
Trichomonas vaginalis does not need cervical cells
for growth like Chlamydia trachomatis and
Neisseria  gonorrhoeae, they are vaginal
pathogens, and the whole vagina is at risk of being
infected [69].

1. SYMPTOMS

Pain during urination and intercourse
Genital redness, burning, and itching
A large amount of a thin vaginal discharge
with a foul smell

o O + O OEM()e discharge might be
clear, white, gray, yellow, or green

e Discomfort over the lower stomach area [7o0,
71, 72]

2. RISK FACTOR

Lower education level, ethnicity, socioeconomic
status, and douching are the risk factor for
acquiring Trichomonas vaginalis, multiple sexual
partners are also identified as risk factors [72].

3. DIAGNOSIS

The method used most often to diagnose
trichomoniasis in the office setting has
traditionally been a microscopic examination of
saline wet mount for motile trichomonas, it has a

Strategies for Managing Vaginal Infection
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sensitivity of 50% to 60% when performed by
experienced clinicians [73]. Recently developed
methods for diagnosing trichomoniasis are Affirm
VPIII (Maryland, Dickson, Sparks), the nucleic
acid probe that evaluates for Trichomonas
vaginalis, and in addition to the Gardnerella
vaginalis. The sensitivity of these tests is 80% to
90%. OSOM and Trichomonas rapid test (Sekisui
Diagnostics, Framingham, Massachusetts) are the
rapid antigen test for trichomoniasis. If
trichomonads are present then the vaginal
collection swab will turn blue when it comes in
contact with specific reagents [74]. It has a
sensitivity rate of 83% to 90%. The result of
Affirm VPIII is available within 45 minutes and
OSOM Trichomonas rapid test takes 10 minutes
to show the result [75].

4. TREATMENT

The only drug used for treating Trichomonas
vaginalis are tinidazole and metronidazole [76].
The cure rate of tinidazole is 86% to 100%,
whereas the cure rate of metronidazole is 90% to
95% only. Treatment is recommended for all the
sex partners of women with trichomoniasis [77].

V. CONCLUSION

Vaginal infection is caused by different types of
microorganism i.e. bacteria, fungi, protozoa,
mycoplasma etc. Several risk factors are
associated with it if not treated on time. Personal
hygiene is one of the most crucial factor which
girls should follow to avoid vaginal infection.
Early signs and symptoms should not be avoided,
the treatment should be started as soon as
possible.
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ABSTRACT

Cardiovascular disease is the world's leading
cause of death. Lipoxidation plays a relevant role
in the onset of cardiovascular diseases (CVD)
causing about1y to 19 deaths annually. The usage
of traditional drugs was influenced by the need
for effective medications for the treatment of
cardiovascular disease without side effects. The
study aimed at investigating antilipidemic and
antioxidative protection offered by Adansonia
digitata leaf extract on doxorubicin-induced
cardiotoxicity in wistar rats. Thirty male wistar
rats were grouped into five of six (6) each:(1)
normal control, received 0.5 mL of distilled water
(2) received 20 mg/kg of DOX only (3) received
20 mg/kg of DOX +100 mg/kg of A.digitata leaf
extract (4) received 20 mg/kg of DOX + 200
mg/kg of A .digitata leaf extract and (5) received
20 mg/kg of DOX+400 mg/kg of A.digitata
.DOX was administered subcutaneously weekly
while extract was given orally/day for three
weeks. Results revealed significant (p>0.05)
increased in TroponinT, Creatinekinase and
Lactate dehydrogenase in group2 against
normal control. Reduction of these parameters
was observed across the groups administered. A
digitata extract. Elevation of MDA was recorded
in group2 compared with normal control. This
parameter decreased upon treated with the
extract. Significant (p<0.05) reductions in Chol,
TG, and LDL levels were obtained in group fed
400 mg/Kg b.wt of the extract in comparison
with group 2 (DOX—induced only) and normal
control. Significant variations of Chol, TG and
LDL levels were observed within the text groups
in dose dependent manner. HDL increased in all
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the text groups except group2.CAT and GPx
activities decreased significantly (p>0.05) while
SOD activity was non- significantly (p>0.05)
decreased. Increase activities of these antioxidant
enzymes were recorded across the test groups
administered extract against group2 (DOX
—induced only) and normal control. In this study
A.digitata leaf extract has demonstrated its
potential to delaying lipid peroxidation and
protects  oxidative damage induced by
doxorubicin in the experimental rats.

Keywords: lipid peroxidation; doxorubicin;
cardiotoxicity; oxidative = makers adnsonia
digitata.
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I INTRODUCTION

The heart is distinctively prone to oxidative
damage. Heart attack, also called myocardial
infarction (MI), and related complications are the
main causes of deaths throughout the world [1].
Doxorubicin (DOX) is one of the most efficient
anticancer agents. The use of DOX in clinical
setting is limited due to the extensive adverse
effects. It is has been shown that 41% of cancer
patients who received DOX are affected with
various cardiac problem. DOX treatment
increases the morbidity and mortality of cancer
patients due to the heart failure [2]. Doxorubicin-
induced cardiomyopathy is strongly linked to an
increase in cardiac oxidative stress, as indicated
by the depletion of endogenous antioxidant
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enzymes, and accumulation of free radicals in the
myocardium which increases the chance of
DOX-induced cardiomyopathy [3].

Heart uses large amounts of fatty acids (FAs) as
energy-providing substrates. Lipoxidation plays a
relevant role in the onset of cardiovascular
diseases (CVD), mainly in the atherosclerosis-
based diseases in which oxidized lipids and their
adducts have been extensively characterized and
associated with several processes responsible for
the onset and development of atherosclerosis,
such as endothelial  dysfunction  and
inflammation. More than 70% of all substrates
used for ATP generation are derived from FAs,
with the remaining sources being glucose, lactate,
ketone bodies, and amino acids. The relatively
tight coupling between lipid uptake and oxidation
prevents accumulation of excess lipids in the
cardiomyocyte. Several processes that affect heart
function, including ischemia, sepsis, and heart
failure, are associated with a reduction in FA
oxidation (FAO) with a relative increase in
anaerobic glycolysis and, in some cases,
accumulation of nonoxidized FA derivatives in the
form of lipids. In addition, excess circulating FA
levels in type 2 diabetes mellitus and its
precursor, the metabolic syndrome, also cause
cardiac lipid accumulation.

Further investigations revealed that the
correlation of high cholesterol with increased risk
of cardiovascular events was related mainly to
low-density lipoprotein (LDL)-cholesterol (LDL-
C) [4,5]. In contrast, high-density lipo-protein
(HDL-C) was shown to be inversely correlated to
mortality from coronary heart disease [4, 5].
Based on these findings, the“cholesterol
hypothesis was born, which proposed that LDL-C
is causal for the development of atherosclerosis,
and consequently, lowering of LDL-C would
reduce the risk of myocardial infarction and other
cardiovascular events.Compared to a healthy
heart, lipid metabolism is altered in a stressed
heart, with for example a reduced fatty acid
B-oxidation in heart failure as well as during
myocardial ischemia [6].

Andonsonia digitata (Baobab) plants are tropical
trees, native to Africa, Australia and Madagascar

but dispersed widely by humans. A. digitata is
commonly found in the woodlands of African
savannah, it is a very long-lived tree with
multipurpose use. A. digitata contain glycosides,
saponins, steroids and flavonoids while alkaloids,
tannins and resins were not detected [7]. The
medicinal property of A. digitata is based on some
bioactive compounds that produce a definite
physiological action on the human body, these
chemical substances have a potential or
established biological activity that has been
identified and they are known as phytochemicals
[8] There is, however, paucity of scientific
evidence on antilipidemic properties of A.digitata
leaf extract. As a result, the aim of the study was
to determine lipid profiles and oxidative stress
markers in doxorubicin-induced cardiac toxicity
in rats administered Adansonia digitata extract.

Il. MATERIAL AND METHODS
21 Plants materials

Plant material Fresh leaves of A.gigitata were
collected from Kaduna State, Northern part of
Nigeria. The leaves obtained were carefully rinsed
under running water, dried under room
temperature (250C) in the laboratory. It was
milled and weighed before extraction.

2.2 Assay Rits and Chemicals

Most of the chemical materials utilized in the
study came from Sigma Chemicals Co. (St Louis,
Mo, USA). Doxorubicin was obtained from Pfizer
Global Pharmaceutical Limited in Nigeria. Assay
kits for Creatinekinase, Superoxide dismutase
(SOD), Catalase (CAT), Glutathione peroxidise
(GPX), Lactate dehydrogenase (LDH) were
purchased from Randox Laboratories Ltd,
Co-Atrim, United Kingdom. Troponin T research
kit was supplied by Glory Science co ltd,
www.glorybio.com.

2.3 Experimental animals

Thirty (30) male wistar rats (mean weight
105+0.35g) were ordered from the animal house
of Department of Zoology and Environmental
Science, University of Nigeria, Nsukka. Rats were
housed using clean iron cages under standard
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environmental conditions of temperature (24+
10C) and relative humidity (45-50%) undera 12 h
dark-light cycle. Acclimatization of the rats took
7 days before dosing and allowed free access to
drinking water and standard pellets feed. The
research protocols were approved by the Animal
Ethics Committee, College of Natural Science,
Michael Okpara University of Agriculture, Abia
State, Nigeria. The approval was in line with the
Guide for the Care and Use of Laboratory
Animals.

24 Preparation of extract

A milled 500 g plant material was extracted in 2.0
L ethanol for 72 h at 300C on an orbital shaker
(Stuart Scientific Orbital Shaker, UK) at room
temperature. This was centrifuged at 1500 rpm
for 5 min and the filtrate further filtered with
wahtman No 4 filter paper. It was concentrated
using rotary evaporator at 400C and the yield was
21.60 g. Reconstitution of the sample in distilled
water was done to give the required
concentrations of, 100, 200 and 400 mg /Kg body
weight used in the study

25 Design of Experimental

A total of thirty male wistar rats were grouped
into five of six (6) each:(1) Normal control,
received 0.5 mL of distilled water (2) received 20
mg/kg of DOX only (3) received 20 mg/kg of DOX
+100 mg/kg of A.digitata leaf extract (4) received
20 mg/kg of DOX + 200 mg/kg of A .digitata leaf
extract and (5) received 20 mg/kg of DOX+400
mg/kg of A. digitata DOX was administered
subcutaneously weekly while extract was given
orally for three weeks.

2.6 Biochemical Analysis

2.6.1 Cardiac biochemical marker assessment

Methods described by Wurzburg et al. [9] and
Szasz et al. [10] were used to determine the
activity of creatine kinase (CK). Lactate
dehydrogenase (LDH) activity was determined
using the Witt and Trendelenburg method.

2.6.2 Assessment of Oxidative stress marker

The activity of superoxide dismutase (SOD) in the
heart was measured using Misra and Fridovich's

[11] method, which was later modified by Kakkar
et al. The activity of catalase was determined
using the Aebi method [12].] The level of lipid
peroxidation as malondialdehyde (MDA) was
determined using the Varshey and Kale principle

[13].

2.6.3 Determination of lipids profile

Determination of lipids profile ( HDL, LDL. TG
and Cholesterol) was strictly by established
laboratory methods.

2.6 Preparation of serum and tissues

Rats were sacrificed under anaesthesia by cervical
dislocation. The blood sample was aseptically
collected through cardiac puncture and
transferred into sample labeled bottles, while the
heart was still beating. Whole blood was used for
enzyme assays while other part was allowed to
stand for 2 hours to perfect clotting and
centrifuged (model SM800B, Surgifriend
Medicals, Essex, England) at 1000 rpm. Sera were
removed with Pasteur pipette for determination of
other parameters. Rats were quickly dissected and
their heart were excised and transferred into
ice-cold o0.25 M sucrose solution for
histopathological examination.

2.7 Histopathological evaluation

Heart tissues were fixed in buffered 10% formalin
and processed for histopathological examination
as described by Abdel-Raheem [14]. Briefly, four
micrometer-thick paraffin sections were prepared
and stained with haematoxylin and eosin for light
microscope examination by pathologist.

2.8 Statistical Analysis

Data collected were analysed using one-way
analysis of variance (ANOVA). Level of
significance was used to assess significant
difference between the control and treated group
at p<o0.05. Results were expressed as mean
+SEM.

. RESULT

Cardiac markers; Troponin T, Creatinekinase and
Lactate = dehydrogenase @ were  determine.
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Doxorubicin  caused significant myocardial

damage, resulting in a significant (p<0.05)
increase in TroponinT level and increased
activities of Creatine Kinase and Lactate

dehydrogenase in group 2 as against the test
groups and normal control. (Fig.1, 2 and 3).
Significant (p<0.05) decrease of creatine kinase
and LDH concen- tration were observed in groups
received 400 mg/Kg of the extract (Fig. 2 and
Fig.3) compared with other groups administered
100 and 200 mg/ Kg b.wt of the extract
respectively. Similar observation was made in
CAT and GPx activities where SOD activity
demonstrated nonsignificant (p>0.05) decreased.
Increase activities of these antioxidant enzymes
were recorded across the test groups against
group 2(DOX —induced only). Elevation of MDA
was recorded (Fig.7) in group2 compared with

300

200

Mean Troponin (mgiml)

1.00

nnn

Group 1 (Mormal
Control)

Group 2
(Untreated
group)

Group 3

other groups. Dose dependent decrease in MDA
was observed in group 3, 4 and 5 which received
200, 300 and 400 mg/Kg b.wt of A.digitata
respectively. Lipid profile was determined.
Significant (p<0.05) reduction in cholesterol, TG,
and LDL as shown in Fig. 8, 9 and 11 levels were
obtained in group fed 400 mg/Kg b.wt of the
extract in comparison with group 2 (DOX-
induced only) and Groupit (Normal control).
Significant variations of Chol, TG and LDL levels
were observed within the text groups in dose
dependent manner. Marked increase of HDL
concentration was obtained in all the text groups
which received treatment as against the rats
induced with doxorubicin only (Fig. 7). Further
more, 400 mg/Kg treatment recorded significant
(p<0.05) increase of HDL level compared with
other test groups.
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Fig. 1: Troponin level (mmol/L) of DOX- induced male wistar rats administered methanol leaf
extracts of A.digitata. Values are mean of 6 determination (n=6)
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Fig.2. LDH (u/L) concentration of DOX- induced male wistar rats administered methanol leaf extracts
of A. digitata. Values are mean of 6 determination (n=6)

10.00

Mean Ck (uil)

Group 1 (MNormal
Control)

Fig. 3: Ck (u/L) level of DOX- induced male wistar rats administered methanol leaf extracts of A.
digitata. Values are mean of 6 determination (n=6)
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Fig. 4: SOD (u/mg) activity of DOX- induced male wistar rats administered methanol leaf extracts of
A. digitata. Values are mean of 6 determination (n=6)
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Fig. 5: GPX (u/mg) activity of DOX- induced male wistar rats administered methanol leaf extracts of
A. digitata. Values are mean of 6 determination (n=6)
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Fig. 6: CAT (u/mg) activity DOX- induced male wistar rats administered methanol leaf extracts of
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Fig. 7z MDA (mg/ml) concentration of DOX- induced male wistar rats administered methanol leaf

extracts of A.digitata. Values are mean of 6 determination (n=6)
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Fig. 8 Cholesterol (mmol/L) concentration of DOX- induced male wistar rats administered methanol
leaf extracts of A.digitata. Values are mean of 6 determination (n=6)
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Fig. 9. TAG (mmol/L) Concentration of DOX- induced male wistar rats administered methanol leaf
extracts of A. digitata. Values are mean of 6 determination (n=6)
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Fig. 9. HDL (mmol/L) concentration of DOX- induced male wistar rats administered methanol leaf
extracts of A. digitata. Values are mean of 6 determination (n=6)
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Fig. 10: LDL (mmol/L) concentration of DOX- induced male wistar rats administered methanol leaf
extracts of A. digitata. Values are mean of 6 determination (n=6)

V. DISCUSSION

The heart is distinctively proper to oxidative
damage. Depletion of endogenous antioxidants
facilitates oxidative stress in DOX-induced
cardiomypathy. Accumulation of free radicals in
the myocardium increases the chance of
DOX-induced cardiomyopathy [3]. Heart uses
large amounts of fatty acids (FAs) as energy-
providing substrate. Oxidation of lipid plays an
important role in the onset of cardiovascular
diseases (CVD), especially in the atherosclerosis-
based diseases in which oxidized lipids and their
adducts have been extensively characterized and
associated with several processes responsible for
the onset and development of atherosclerosis,
such as  endothelial  dysfunction and
inflammation.

Cardiac markers; Troponin T, Creatine kinase and
Lactate dehydrogenase were determined. Result
revealed a significant (p<0.05) increase in
TroponinT level and increase activities of
creatinekinase and Lactate dehydrogenase in
group 2 as against the test groups and normal
control. However, administration of A.digitata
extract reduced the concentration of these
markers indicating repair mechanism offered by
the extract. This could be attributed to viable
bioactive constituents present in the plant extract.

The bioactive agents from natural sources have
gained fundamental importance in modern

system of medicines, reducing the risks of cardiac
ailments by scavenging the free radicals formation
[15]. These natural medicinal plants exert
protective therapeutic effect through a series of
processes, including the inhibition, modulation,
and regulation of the expression of various

proteins such as contractile and structural
proteins, and glycoproteins, regulating the
calcium levels and improvement in the

functioning of mitochondria [16].

Oxidative stress plays major role in DOX-induced
cardiotoxicity by generation of lipid peroxidation.
Myocardial tissue is prone to free radical damage
due to fewer amounts of antioxidants like SOD
and CAT present in the heart [18, 19].
Administration of DOX at cumulative dose
(20 mg/kg) increases the lipid peroxidation and
depletion of the endogenous antioxidants in the
myocardium. Similar biochemical changes have
been reported by several other studies [17, 18].

High levels of serum triglycerides help mark
conditions that are associated with increased risk
for CHD and peripheral atherosclerosis. High
triglycerides are associated with increased risk for
Coronary Artery Disease (CAD) in patients with
other risk factors, such as low HDL-cholesterol.

Consequently, elevated levels of cholesterol
increase the risk for coronary heart disease
(CHD). Cholesterol is measured to help assess the
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patient's risk status and to follow the progress of
patient's treatment to lower serum cholesterol
concentrations. In this study, statistical significant
decrease in some lipids parameters was obtained
followed with increase in HDL especially at 400
mg/Kg b.wt administration of A. digitata, The
ability of the extract to ameliorate the lipids
abnormality is due to, partly phytoconstituents
(phenolic compound, flavonoids, saponin, and
many more) and inhibitory activity to lipid
synthesis. Stimulation of HMGCoA-reductase
activity by insulin was proposed to be blocked by
the extracts, although other insulin-dependent
phenomena may not be influenced. These results
suggest an indirect modulation of hydroxy-
methylglutaryl-CoA-reductase activity as the most
likely inhibitory mechanism of the A. digitata
extracts.

Decrease in MDA in all the text groups was
recorded when compared with the DOX-induced
only. A.digitata, based on this finding could delay
or inhibits lipidoxidation. The extent of the
extract to counteract the free radicals that could
abstract electron (s) from the unsaturated lipids
molecule by donating its electron is the most
predictable mechanism. Pre-treatment with A.
digitata extract significantly (p>0.05) reduced the
elevated level of malondialdehyde across the test
groups and much effect was observed in group4
administered with 400 mg/kg b. wt. The result
was in agreement with the report Ogunleye et al.,
[19], Ebaid et al., [20] and Olayemi et al., [21].

V. CONCLUSION

Methanol extract of Adansonia digitata alleviated
lipids abnormalities and oxidative stress induced
by doxorubicin as shown by improved oxidative
stress biomarkers. Finally, it was observed that
leaf extract of Adansonia digitata shielded rats
from doxorubicin-induced myocardial injury in
dose dependent manner.
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RESUMO

Introducao: A adolescéncia e juventude é uma
época marcada por mudancas fisicas, biologicas
e psicossociais, as quais implicam na necessidade
de vivenciar novas experiéncias e aprendizados,
analisando tdépicos a respeito da saude,
sexualidade e questbes sociais. As Diretrizes de
Atencao Integral de Saiude de Adolescentes e
Jovens visam o fortalecimento da prevencdo e
promocdo da satide para esse grupo prioritario,
por meio da reorientacao dos servicos de saiide a
fim de favorecer a eficacia das respostas da
assisténcia a satide aos adolescentes e jovens.
Objetivo: O presente artigo tem a finalidade de
abordar diversos aspectos, os quais podem ser
relativos a  satde, convivio familiar,
aprendizagem, sexualidade e outros, que trazem
impacto na vida do adolescente.

Reflexao critica: Os temas abordados, como os
problemas relacionados a sexualidade, gravidez
na adolescéncia, alcool e outras drogas, bullying,
satide mental, comorbidades e nutricao sao de
importante significancia no aperfeicoamento das
abordagens na Atencao Integral de Sailde de
Adolescentes e Jovens, visando atender as
necessidades dessa populacdo de forma integral
e equitativa.

Conclusao: Conclui-se que, a saude do
adolescente e do jovem é um campo da area da
satide bastante significativo e de extrema
importdncia, pois como foi visto, envolve

© 2022 London Journals Press

diversos fatores com alta influéncia no decorrer
de seu ciclo de vida.

Palavras-chave: saude do adolescente; satide do
jovem; promocao de saude na escola.

Keywords: adolescent health; youth health; health
promotion at school.

Authors o o p CD: Graduando do Curso de
Medicina Instituicdo: Faculdade de Ciéncias
Médicas da Paraiba (FCM-PB) Endereco: BR-230
Km 9 — Amazonia Park, Cabedelo — PB, 58106-
402.

. INTRODUCAO

A adolescéncia e juventude é uma época marcada
por mudancas fisicas, bioldgicas e psicossociais, o
que provoca nos individuos a necessidade de
buscar novos habitos, experiéncias e aprendizado
para se entender e entender o mundo em que
vivem. Analisando essas mudancas, um dos
topicos principais é o entendimento a respeito da
saude, descobrir, quem, onde e como pode os
ajudar conhecer e compreender mais sobre essa
tematica. (SUASSUNA et al., 2020)

Diante dessa perspectiva da busca por
conhecimento e autoconhecimento, destaca-se
alguns pontos, como, a sexualidade, que é um
incentivo a autonomia dos adolescentes e jovens.
Nota-se que a maioria dos jovens, atualmente,
possuem conhecimento sobre as doencas
sexualmente transmissiveis (DSTs) e a gravidez na
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adolescéncia, contudo, continuam se expondo
constantemente a esses riscos em razao da falta de
didlogo com seus responsaveis e na escola, local
que os jovens passam maior parte do tempo,
evidenciando a necessidade da intervencao tanto
da familia quanto da escola. A escola apresenta
papel fundamental na satide dos jovens, por esse
motivo que o Programa Satde na Escola (PSE),
uma politica piblica que objetiva a melhoria da
saude dos adolescentes e jovens na rede escolar
publica é tdo importante. A partir das acoes que o
PSE promove de promocao e prevencao de saude,
com a ajuda do incentivo dos profissionais e
participacdo dos estudantes, o aprendizado sobre
a saude do jovem se expande, o colocando como
protagonista. (MONTEIRO et al., 2019)

Nesse contexto, abordar a satde do adolescente
requer uma interpretacio sobre as diferentes
formas de viver a adolescéncia e de viver a vida.
Portanto, implica em uma dinamica de repensar
as atividades de satde e de educacao em saude, as
quais se voltam para essa parcela significativa da
populacdo, os adolescentes. No ambito das
politicas socioeconomicas do Brasil, a esfera da
saude e educacdo em saude publica nao abrange
as  singularidades e  necessidades dos
adolescentes, ndo atingindo de forma satisfatoria
a grande massa da populacao (FERREIRA et al.,
2007).

As repercussoes dessa deficiéncia na atencdo a
saude do adolescente e jovem estdo presentes no
estilo de vida adotado por eles. A exemplo disso,
observa-se a entrada precoce no mercado de
trabalho, muitas vezes, em condicoes de
exploracdo da forca de trabalho e extensas cargas
horarias, se da em razao das condicoes
socioecondmicas familiares e necessidade
financeira. Em virtude disso, muitos jovens e
adolescentes se iniciam na prostituicio, em
ambientes de crime e violéncia, envolvimento com
drogas e alcool e, na maioria das vezes, entram no
processo de evasao escolar (FERREIRA et al.,
2007).

As Diretrizes de Atencao Integral de Satde de
Adolescentes e Jovens visam o fortalecimento da
prevencao e promocao da saude para esse grupo
prioritario, por meio da reorientagao dos servigos

de saiade a fim de favorecer a competéncia e
eficacia das respostas da assisténcia a saide aos
adolescentes e jovens. Dessa forma, enfatiza-se a
necessidade de intervencbes intersetoriais e
interdisciplinares, com o objetivo de fomentar a
participacao juvenil nas iniciativas dos servicos de
saude, fazendo parte do planejamento, execucao e
avaliacao das acoes de saude que afetam seu bem-
estar e favorecer o exercicio da cidadania dos
adolescentes e jovens (BRASIL, 2010).

. REFLEXAO CRITICA
2.1 Sexualidade e gravidez na adolescéncia:

O despertar da sexualidade e sua atividade sexual
inicia-se em idade cada vez mais precoce dentro
da populacdo atual de adolescentes e jovens,
aliada a esta vivéncia sexual prematura, observa-
se a ocorréncia crescente de gestacoes nesta fase
da vida, fato que tem sido identificado como um
dos grandes problemas de satude publica, tanto no
Brasil quanto em muitos paises (TORRES et al.,
2018).

Nesse contexto, faz-se necessario entender essa
fase do ciclo de vida para além das mudancas
biologicas e psicoldgicas, considerando que a
introducao no ambito social e a cultura modelam
a vivéncia dessa fase. Dessa forma, as
adolescentes que passam por essa experiéncia se
tornam capazes de conciliar os cuidados a satade e
a escolaridade junto a maternidade a partir de
uma orientacdo e apoio, evidenciando o papel
essencial exercido pelo profissional de satude, que
tem o objetivo de contribuir com as insegurancas
encontradas neste periodo. Observou-se também,
que os fatores os quais contribuem para a gravidez
na adolescéncia sao falta de perspectiva de vida,
baixa autoestima, més condicoes de educacao e
saude, falta de lazer, ingenuidade, submissao,
violéncia, desinformacdo e expectativas de
mudanca de status social, assim como, a falta de
utilizacao de métodos contraceptivos
(CREMONESE, 2019; TORRES et al., 2018).

Em virtude do processo de gestacio e
maternidade, existem questdes sociais que podem
ser desencadeadas, trazendo dificuldades a esse
processo, tais como: as situacoes de pobreza, de
monoparentalidade por abandono do parceiro,
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isolamento social, baixa autoestima, evasao
escolar e desemprego. Verifica-se que esses
problemas podem repercutir em riscos pessoais
para o desenvolvimento de ambos. Diante disso,
observa-se que hd um despreparo dos
profissionais de saide quanto ao acolhimento das
adolescentes, ademais, as acoes de promocao que
objetivam construcao de ambientes favoraveis a
prevencdo da gravidez na adolescéncia sao
insuficientes (CREMONESE, 2019).

Ademais, a maternidade em uma idade prematura
pode resultar em evasao escolar, piores
qualificacoes no trabalho e consequentemente
piores empregos, que levam a perpetuacao do
ciclo de pobreza. Apesar de ser exigido o
amadurecimento forcado dessas mulheres, elas
continuam a ter os desejos de sua idade, como
terminar a escola a fim de prover um futuro
melhor para seu filho. Dessa forma, deve haver
uma melhor organizacdo na saude para um
melhor acompanhamento e  acolhimento,
contando com equipe multiprofissional, a fim de
proporcionar qualidade na assisténcia a satide dos
adolescentes (TORRES et al., 2018).

Segundo os enfermeiros, a sexualidade é um dos
assuntos que incentiva a autonomia individual
dos adolescentes, e diante disso, é necessario que
estes recebam as devidas orientacoes para auxiliar
na tomada de decisoes, baseados em informacoes
claras, considerando seu contexto, para que
consiga desfrutar da sua sexualidade com
seguranca. Notou-se que na atualidade, em sua
maioria, os jovens possuem o conhecimento dos
riscos das DSTs e da gravidez, contudo, as suas
exposicoes a esses riscos continuam constantes.
Com isso, torna-se perceptivel a necessidade nao
apenas da teoria dentro das escolas e
universidades acerca destes temas recorrentes,
mas primordialmente das acOes educativas em
saide, que através de dinamicas, proble-
matizagOes e formas praticas, possam promover a
reflexdo, discernimento e por fim a
conscientizacdo acerca da prevencao necessaria a
estes riscos. (BESERRA, et al. 2017; SEHNEM, et
al., 2019)

Sendo assim, é na escola que os adolescentes e
jovens passam maior parte de seu tempo, local

onde se iniciam os primeiros relacionamentos
amorosos, e em razdo disso, os programas
educativos devem ser realizados nesse espaco,
visando a tomada de decisdes e a melhoria de
habilidades, de prevenciao e promocao em satde,
como acoes educativas com abordagens
problematizadoras, nas quais seja permitida a
identificagdo  prépria em cada situacao
apresentada. Para que, por consequéncia, a escola
comece a representar um local de reunido para a

expressio de comportamentos, troca de
informacdes e esclarecimento de duvidas sobre
uma vida sexual e reprodutiva saudavel.

(MONTEIRO, et al., 2019; SEHNEM, et al.,
2019).

2.2 Uso de drogas licitas/ilicitas e dlcool

O uso de drogas ilicitas, como o crack, e outras
drogas por adolescentes implica, inicialmente, em
repercussoes sociais, principalmente,
relacionadas a problemas no relacionamento
familiar, visto que por serem as pessoas mais
préoximas ao usudrio, precisam lidar com a
situacdo. Dessa forma, verifica-se que no
ambiente familiar de usuérios adolescentes, é
muito comum a existéncia de conflitos, discussoes
e separacoes e até mesmo violéncia, o que resulta
na fragilidade do vinculo entre o adolescente e sua
familia (PAULA; JORGE; VASCONCELOS, 2019).

Ademais, notou-se reducao do consumo de alcool
e cigarro e aumento do uso de drogas ilicitas
dentre as ultimas geracdes de adolescentes e
jovens. Salienta-se também que em contraste a
diminuicdo do consumo de cigarro, o uso de
outros produtos do tabaco esti em crescimento,
especialmente o narguilé’, o que deve ser
monitorado com bastante atencdo. Estudos
revelam que a maior chance de experimentacao
do tabaco ocorre na adolescéncia. Portanto,
prevenir e retardar a iniciacdo desse habito é um
grande desafio para a satde publica, tornando-se
prioritario o desenvolvimento de politicas para
essa faixa etaria (OLIVEIRA-CAMPOS et al,
2018).

Além da conscientizacao constante sobre o uso de
drogas abordado nas acoes educativas dentro de
escolas e universidades, também é importante
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promover a reflexdo de jovens em tratamento
desse uso dentro de comunidades terapéuticas,
compartilhando suas experiéncias e aumentando
a compreensdo e restauracdo do ser subjetivo
entre eles. Foi visto que o inicio do uso foi
estimulado pela curiosidade, amigos e familiares,
muitas vezes pela falta da criticidade acerca do
tema, principalmente o da dependéncia. Isso
revela a necessidade da aproximacao das acoes e
profissionais envolvidos com a realidade dos
jovens, para assim compreender e formular a
acdo, sobretudo com resolutividade para estas
situacoes vividas, abordando de maneira dindmica
nas acoes. Com isso, o suporte é dado nao apenas
aos usuarios de drogas, mas aos jovens em geral, e
consequentemente, suas familias. (SOUZA PINTO
et al., 2017).

Outra problemética é que em razdo da falta de
identificacdo dos estudantes com os educadores,
podendo vir de déficits educacionais, dificuldades
pedagbgicas, problemas na comunidade e
diferencas de renda, a aproximacdo dos
profissionais com os adolescentes e jovens adultos
se torna prejudicada, dificultando o dialogo,
elaboracdo e execucao de projetos de prevencao
do uso de drogas. Desse modo, poucos entendem
as consequéncias do uso de drogas, que podem
variar de reprovacgoes e evasdo escolar, estresse e
até violéncia. Reforcando a necessidade da
identificacdo dos jovens dentro das situacoes
abordadas nas acoes educativas, priorizando a
metodologia problematizadora, mas também, haja
vista que a familia desempenha um papel
essencial na formacdo do individuo, faz-se
necessario reafirmar a importancia dos lacos
familiares no cuidado com os usuérios, e que além
disso, a familia, quando amparada por uma rede
de apoio satisfatoria, é o principal suporte para os
adolescentes. (PAULA; JORGE; VASCONCELOS,
2019; SANDIM, et al., 2020)

2.3 Bullying

O bullying é uma violéncia intencional e
repetitiva, praticada por uma pessoa e
especificamente dirigida a outra, expressando
uma relacdo de desigualdade e poder, é um
problema generalizado em todas as escolas de
todo o mundo. O bullying, exerce um efeito

negativo sobre varias areas da vida da pessoa
afetada, tais como: a escolarizacdo, a saude e o
desenvolvimento psicossocial, atingindo, além de
suas vitimas, a familia destas. As agressoes,
geralmente, sao manifestadas de forma reativa,
como defesa contra alguma provocacao ou
agressao sofrida, mas também podem se
apresentar de forma proativa, como uma acao
proposital e elaborada, com o intuito de atingir
algo ou alguém (SILVA et al., 2019).

Os adolescentes vitimas de bullying usualmente
se sentem impossibilitados de pedir ajuda, seja
por acharem que se trata de uma brincadeira,
mesmo que estejam em intenso sofrimento, por
caréncia de informacio a respeito, pela vergonha
de nao poder resolver a situacio sozinhos, por
presumirem que sua rede de suporte nao
conseguira ajuda-los, por medo de retaliacio dos
agressores, dentre outras possibilidades que os
enclausuram num experienciar tomado pela dor,
podendo durar semanas ou até anos (PIGOZI,
2018).

O cuidado a estas vitimas devem ser de modo
integral e subjetivo, levando em consideracio a
sua rotina, lar e nao apenas o ambiente de estudo,
envolvendo todas as possiveis relacoes. Através da
divulgacao de cartilhas e ambientes de dialogo, foi
possivel discutir acerca da violéncia vivida entre
as demais experiéncias, levando a orientacoes
benéficas como o autocuidado e redes de auxilio a
sauide mental, confirmando que ha pouco cuidado
quanto a pratica de bullying dentro das
instituicoes, necessitando das ac¢des de educagio
em saude, abordando o tema, assim como o
subjetivo, singular de cada individuo, cultura de
paz, respeito as diferencas e equidade (PIGOZI,
2018).

Nas escolas, faz-se extremamente necessaria a
instituicdlo de  medidas  destinadas ao
enfrentamento do bullying, com o objetivo de que
a agressao, tanto verbal quanto nao verbal, nao
seja normalizada nas relacoes escolares. Na
perspectiva da diminuicdo da pratica da saade
mental, fisica e desempenho escolar marcada pela
violéncia escolar caracteristica do bullying, existe
a intervencao do Teatro do Oprimido, que tem
como objetivo romper a dicotomia entre o teatro e
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a plateia, assim abre espaco para os adolescentes
se abrirem com os outros e relatar situacoes
vivenciadas, ocorrendo o enfrentamento do
bullying e a melhoria da qualidade de vida dos
adolescentes no ambiente escolar (ALENCASTRO,
et al., 2020; SILVA et al., 2019)

2.4 Comorbidades e nutricdo

A adolescéncia se caracteriza como uma fase em
que as pessoas tornam-se mais sujeitas aos apelos
dos grupos sociais em que se inserem ou até a
mudanca do estilo de vida, as questGes referentes
ao desenvolvimento socioeconomico da regiao
onde vivem, também influenciam na relacdo com
os hébitos alimentares. Com efeito disso, grande
parte dos fatores de risco para as doencas cronicas
nao transmissiveis inicia-se na adolescéncia e
pode influenciar a satide a curto e a longo prazo,
sendo o ambiente escolar um importante
territorio para a promocio da sadde, visto que ha
uma concentracio desse publico nesses espacos.
Além disso, aspectos socioeconémicos, tais como:
renda familiar, nivel educacional, convivéncia
familiar com os pares e na escola, residir com os
pais, e aspectos como sexo e idade, podem
impactar o nivel de satide dessa faixa etaria.

No Brasil em 2009, por acao do Ministério de
Saude em parceria com o Ministério da Educacao
e o Instituto Brasileiro de Geografia e Estatistica
(IBGE) foi implantada a Pesquisa Nacional de
Saude do Escolar (PeNSE), que tem o objetivo de
avaliar e monitorar os aspectos da saude das
criancas e adolescentes dentro das escolas,
fornecendo, assim, informagOes aos gestores e
profissionais de satde para a elaboracao de
politicas de satude especificas para adolescentes,
ocorre trienalmente e esta na sua terceira edicao.
Com efeito disso, ao comparar as trés edicges da
PeNSE nas capitais brasileiras, visto que em 2016,
cerca de 20,3 milhoes de adolescentes
frequentavam a escola, verificou-se reducio
consistente no consumo de alimentos nao
saudaveis, como refrigerantes e guloseimas. No
que se refere a alimentos saudaveis, houve
reducio no consumo regular de feijao e discreto
aumento na ingestao regular de frutas. Ocorreu
diminuicio no consumo de alcool e cigarros, mas
viu-se aumento expressivo na experimentacio de

drogas ilicitas e na estabilidade do percentual de
alunos que praticam atividades fisicas.
(BALBINO; BARBOZA, 2019; OLIVEIRA-
CAMPOS et al., 2018; LEAL et al., 2019).

E evidente que as praticas de marketing social das
empresas alimenticias na promocao de seus
produtos impactam significativamente no estilo
de vida e nos hébitos alimentares, principalmente,
dos adolescentes. O consumo desses produtos
com baixo valor nutritivo e potencial efeito
negativo sobre a satide se torna favoravel em
funcdo de sua praticidade e facil preparo, e seu
consumo ¢é estimulado através do incentivo dos
pais, da atratividade do produto, do facil acesso,
da pressao social e da conveniéncia. De acordo
com pesquisas, as principais motivacoes acerca da
escolha de tal comportamento alimentar se
relacionam com: a dificuldade de acesso a
alimentacdo saudavel, falta de interesse dos
jovens, o sabor dos alimentos gordurosos, a
diferenca de preco e o incentivo da familia.
(BALBINO; BARBOZA, 2019).

Dessa forma, o marketing se faz como uma
estratégia eficaz para a promocao da mudanca de
comportamento do individuo, podendo colaborar
com a reducdo do consumo de bebidas
acucaradas, as quais aumentam o risco de
diabetes tipo 1 e obesidade, por meio da
reeducacao alimentar e conscientizagao dos riscos
decorrentes de uma ma alimentacdo. Ademais,
verifica-se o papel dos habitos alimentares no
desenvolvimento de doencas crénicas nao
transmissiveis (DCNT), tais como: problemas
cardiovasculares como doenca coronariana e
insuficiéncia cardiaca, cancer, diabetes e doencas
respiratorias e renais cronicas. Além disso,
sabe-se que os habitos de vida tém wuma
significativa influéncia na satide dos adolescentes

e atualmente, com a prevaléncia de
comportamentos sedentérios, a obesidade e
sobrepeso, o maior tempo dedicado aos

comportamentos sedentarios, o maior tempo de
uso de aparelhos eletronicos e o maior consumo
de alimentos ultraprocessados influenciam
negativamente a situacdo de saude dos
adolescentes e, consequentemente, sua qualidade
de vida. Nesse contexto, é importante incentivar a
realizacao de intervencoes por meio da exposicao
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de informacoes caloricas das bebidas acucaradas e
outros alimentos gordurosos, possibilitando o
acesso a informacdo. (BALBINO; BARBOZA,
2019; LEAL et al., 2019).

Nos Estados Unidos foi observado aumento da
prevaléncia de consumo de frutas e vegetais entre
2002 e 2010; 0 mesmo se deu também no Brasil
para adultos, pela presenca de muitas evidéncias
do beneficio do consumo de frutas e hortalicas na
protecao contra doencas cardiovasculares, cancer,
entre outras. Entretanto, esse consumo foi baixo
entre os adolescentes, resultado que nao difere de
outras pesquisas, como o Health Behavior in
School-aged Children (HSBC), na Europa, que
mostrou 36% de consumo de frutas aos 13 anos e
31% aos 15 (OLIVEIRA-CAMPOS et al., 2018).

Outrossim, como comorbidade bastante presente
entre pesquisas utilizadas para estudo, a asma
constitui uma das principais causas de internacao
hospitalar, no entanto, é considerada uma
condicao sensivel a Atencdo Primaria a Saudde.
Nesse contexto, a PeNSE 2015, incorporou
questoes relacionadas a asma ativa a fim de
orientar futuras politicas de saude que
contribuam para a redugdo do ntimero de casos
no pais. A alta prevaléncia de sintomas de asma
nos ultimos 12 meses (23,52%) e de relato de
asma no passado (17,92%) entre escolares da nona
série do ensino fundamental confirmam a
importancia da asma como problema de satde
entre adolescentes brasileiros, e destaca o Brasil
entre os paises com mais altas prevaléncias de
asma do mundo. (RIBEIRO-SILVA et al., 2018).

Além disso, atualmente, uma das questoes mais
levantadas nos meios das redes sociais é referente
ao padrao de beleza. Em busca do padrao estético
de beleza corporal, que se constitui de magreza e
juventude, as desordens alimentares apresentam-
se como uma das consequéncias da busca
frenética pelo corpo perfeito, colocando em
segundo plano a satide mental e fisiologica. Essas
desordens fazem parte de um grupo de
transtornos mentais que podem ser fatais, entre
esses, destacam-se a anorexia nervosa e a bulimia
nervosa. Esses transtornos atingem
principalmente adolescentes e adultos jovens do
sexo feminino, podendo resultar em severos

danos biologicos, psicologicos e odontologicos
(CHIMBINHA et al., 2019).

Com a analise da literatura produzida envolvendo
programas de intervencdo em escolas com alto
indice de obesidade e sedentarismo, foi visto que
o estimulo semanal, por volta de 3 dias, com
exercicios aerobicos em atividades fisicas por
volta de 12 semanas foi efetivo, contudo, pouco
aderido por outras instituicoes. O resultado

trouxe inumeros beneficios, principalmente
quanto a composicao corporal e postura,
comprovando ser uma das estratégias de

abordagem com excelentes resultados, que pode
ser utilizada para diminuicao dessa comorbidade
em especifico, por atingir exatamente o habito do
sedentarismo e o combater. (TORNQUIST et al.,
2016).

Com isso, compreender os comportamentos que
levam a exposicao de risco do desenvolvimento de
comorbidades ¢é essencial entre jovens e
adolescentes, além da investigacao de quais sao os
riscos mais presentes nessa etapa do
desenvolvimento, contudo, deve-se distinguir que
o jovem nao pode ser apenas associado ao
desenvolver de uma doenca, mas em sua
integralidade, facilitando o processo. Foi possivel
analisar o efeito de acoes educativas da Estratégia
Saude da Familia (ESF) em comportamentos de
risco a saide entre um grupo de adolescentes.
Notou-se que, sempre ha uma baixa participacao
nas agoes, principalmente quando se tratava do
consumo de alcool e outras drogas, alimentacao
adequada, atividade sexual desprotegida,
sedentarismo, diminuindo a potencialidade das
acoes pela falta de adesdo, sendo necessarias
estratégias de abordagem mais diversificadas e
fluidas, para provocar maior participacao, analise
de dificuldades e uma conscientizacao efetiva.
(CHIMELL, et al., 2016; RAIZEL, et al., 2016).

2.5 Programas educativos em saude

O Programa Satude na Escola (PSE) é uma politica
intersetorial brasileira, instituida em 2007,
resultado da parceria entre o Ministério da Saude
e o Ministério da Educacio, objetivando a
melhoria da satide dos escolares da rede publica
de ensino, com acdes de promocio, prevencio e
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atencio a saude. As escolas participantes do PSE
devem incluir em seu projeto politico pedagogico
os temas das atividades em satide desenvolvidas,
os quais devem ser debatidos em sala de aula
pelos professores, assessorados pelos
profissionais de satide das Unidades Basicas de
Satude de referéncia (critério de proximidade),
com agendas programadas para esse fim
(OLIVEIRA et al., 2018).

Para realizacdo de acoes educativas para jovens e
adolescentes, se faz necessario um estudo, que
aumente os resultados através do combate de
todas as dificuldades que possam vir a acontecer.
E primordial o uso do método problematizador,
possibilitando o didlogo e a escuta informal,
fixando melhor o conhecimento através de uma
metodologia ativa, revezando entre topicos que
direcionam a discussao. Pode-se utilizar de
objetos que ao serem passados em rodas de
conversa, jogos e dinamicas, utilizando o método
de perguntas e resposta, com base na necessidade
epidemiolégica do territorio, além de visitas a
espacos de aprendizagem que podem ser
estimuladoras para os estudantes, como feiras de
ciéncia, museus e até mesmo os servicos de satude.
(SILVA FERREIRA et al., 2016).

2.6 Vacinacdo, promocdo e prevencdo a saude

Habitualmente, 0S adultos cuidam-se
voluntariamente. Os bebés, as criancas, os idosos,
os enfermos e os deficientes necessitam de
cuidado ou assisténcia completa nas atividades de
autocuidado. Por sua vez, os adolescentes mantém
-se no limbo, ora se cuidam voluntariamente, ora
precisam de supervisio e comando para as
atividades de autocuidado. A adolescéncia é uma
fase da vida propicia a problematizar sobre
habitos de vida, nesse periodo, eles se encontram
mais propicios ao aprendizado. Contudo, devido
ao desconhe- cimento de atividades de promocao
e prevencao de saide e pouco vinculo com
profissionais de saude, os estudantes percebem a
importancia da informacao em suas vidas, e estao
dispostos a buscar e participar de atividades que
possibilitem a reducao da vulnerabilidade
(BORGES et al., 2019; SUASSUNA et al., 2020).

Logo, exercem um papel essencial na tomada de
decisOes relacionadas a saide. A decisao sobre

tomar a vacina ou nao, por exemplo, pode ser
influenciada por diversos aspectos. Entre eles, o
mais importante esté relacionado a circulagao das
informacGes, pela internet, televisao, radios e
jornais. Mesmo as vacinas sendo disponibilizadas
pela rede publica, grande parte dos adolescentes
apresenta o cartdao de vacinacdo atrasado, seja
pelo esquecimento, em virtude das longas filas,
pela falta de conhecimento ou falta de tempo
(VIEGAS et al., 2019).

No Brasil, os adolescentes estao entre os grupos
prioritarios para o Programa Nacional de
Imunizacao, isso se deve a alta suscetibilidade a
algumas doencas preveniveis por meio da
vacinacgdo, e, principalmente, pela baixa cobertura
vacinal dessa faixa etaria. Entretanto, no ambito
da saide, sabe-se que ainda existem falhas nas
préaticas de cuidados destinados aos adolescentes,
0o que explica a baixa resolutividade das
singularidades dessa faixa etaria. Desse modo, a
insatisfatéoria demanda de adolescentes nas
Unidades de Saude da Familia, a baixa taxa de
adesdo aos programas e acoes desenvolvidas e a
resisténcia a vacinacdo, sao considerados fatores
que impedem alcancar o objetivo de cobertura
vacinal entre os adolescentes. Desse modo,
destaca-se a importancia de uma comunicacao
efetiva e a disseminacao de informacoes corretas
sobre a relevancia de se vacinar por parte dos
profissionais de Atencao Primaria a satide (APS).
Além disso, tal comunicacdo contribui para o
fortalecimento do vinculo e se torna um incentivo
a populacdo para o acesso aos servicos de saide
(VIEGAS et al., 2019).

A compreensao dos adolescentes do sexo
masculino em relacao ao cuidado com sua saudde,
pode passar despercebida devido a fatores como
contexto social, com isso, para estimular praticas
de autocuidado, torna-se necessario a fomentacao
de um ambiente para os adolescentes falarem
livremente sobre suas inquietacoes, duvidas,
motivagoes e expectativas, para que a partir disso,
ele se sinta protagonista na pratica do
autocuidado (CARVALHO, et al., 2019).

Nesse contexto, o Programa de Satde na Escola
(PSE) foi criado, com o intuito de reforcar a satide
dos escolares, contribuindo com a promocao e
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atencdo a saude, a prevencao de riscos e agravos e
com o enfrentamento da vulnerabilidade que as
criancas e adolescentes da rede publica de ensino
encaram. Ademais, a partir desse programa, a
relacdo e integracao entre os segmentos da Saude
e Educacdo pode se estabelecer. Entre os
componentes do PSE, estdo: o monitoramento e
avaliacao da saude dos estudantes, monitorando a
situacdo vacinal e de doencas (VIEGAS et al,
2019).

Através da escuta e participacao ativa na rotina de
adolescentes e jovens adultos, foi possivel pontuar
que existe um déficit na percepcao de unidades
basicas de saide como meio de promocao e
prevencio. Logo, pode-se levantar problematicas
decorrentes desse bloqueio por esta parcela da
populacao, visto que ¢é necessaria uma
aproximacao com o publico-alvo em acdes
especificas de promocdo de saude para obter
resultados, de forma que a atencao seja integral e
longitudinal, atingindo as vulnerabilidades.
Sugestbes como associacdo a organizacoes nao
governamentais (ONGs) locais, que levam em
consideracdo a experiéncia e vivéncia dos jovens,
podem ser praticadas na tentativa de gerar um
vinculo, didlogo e o atendimento, garantidos na
Atencao Integral a Saude de Adolescentes e
Jovens na Promocao, Protecdo e Recuperacao da
Satde. (ANHAS, CASTRO-SILVA, 2017; BRASIL,
2010)

O estimulo a pratica de atividades fisicas é uma
ferramenta importante na promocao a saude,
principalmente associada a informacao sobre a
necessidade e suas repercussoes na saude, assim
como formas e locais de pratica. Dentro das
universidades, foi possivel perceber que entre os
universitarios, a partir dos dois primeiros anos,
houve uma diminuicao de praticantes de esportes
e adesdo a academias fisicas, consequente da falta
de tempo, espaco ou capacitacio no ambito de

cuidados a satde. Com isso, o risco de
desenvolver comorbidades, como discutido
anteriormente, aumenta drasticamente dentro

destas instituicoes, necessitando de intervencoes,
podendo ser das mais diversas formas. Portanto, é
reforcada a necessidade do reconhecimento do
déficit antes de promover a acao educativa, pois se
assim for feito, as chaves de efetividade sdo

melhores, aumentando o bem-estar entre os
estudantes. (OLIVEIRA, DORFIA, QUADROS,
2017).

2.7 Saude do adolescente na pandemia da
COVID-19

Em tempos de COVID-19 a satide mental dos
adolescentes foi grandemente afetada, assim
ocorreu uma prevaléncia de sintomas depressivos
e de ansiedade, bem como a combinacdo desses
sintomas. Assim, a situacao pandémica provocou
irritabilidade e medo, além das mudancas
provocadas pela puberdade, abalando a saude
mental do adolescente. Outro fator que foi
agravado, com inicio de wmedidas de
distanciamento social, foi o aumento da
vulnerabilidade de adolescentes em contexto de
violéncia doméstica, jA4 que precisaram passar
mais tempo em suas casas, precisando ficar mais
tempo proximos de figuras parentais abusivas que
utilizam de castigos fisicos ou praticas de punicao
para controlar atitudes indesejadas dos
adolescentes. (OLIVEIRA, et al.,2019)

Com o decorrer da pandemia do coronavirus, as
fragilidades do Sistema Unico de Satide - SUS,
impossibilitando a real consolidacdo do SUS.
Considerando esse cenario a populacao
adolescente, mesmo apresentando Planos de
Contingéncia Municipais, a falta de acoes
socioeducativas e a auséncia de profissionais
como médico e/ ou enfermeiro nessas acdes, fica
invidvel a efetivacdio do enfrentamento do
coronavirus. (OLIVEIRA, 2020)

. RELATO DA ENTREVISTA

No primeiro relato, conta-se com a contribui¢do
da cirurgia-dentista e professora do moédulo de
Atencao a Saude na Faculdade de Ciéncias
Médicas da Paraiba, Luisiane de Avila Silva. Em
suas experiéncias no campo da saude do
adolescente e do jovem, Luisiane conta que
participou de rodas de conversas do Programa
Satude na Escola com adolescentes e jovens, que
tratavam de temas variados além daqueles
relativos a satide bucal, tais como a cultura da paz,
o bullying e respeito. Além disso, a profissional
participou de atividades realizadas em
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ambulatérios de HIV, AIDS e outras DSTs na
Unidade de Satide da Familia, que tinham o
objetivo de propagar informacdes a respeito da
DST, suas formas de contigio e tratamento. Em
relacdo as dificuldades trazidas pelo cenéario
pandémico atual, verifica-se a imposicao de uma
barreira quanto a realizacao de tais atividades,
visto que o distanciamento social, nesse
momento, deve ser priorizado. Dessa forma,
nota-se a necessidade de adaptacido das acoes de
saide para que a promocao da mesma seja
viabilizada. Os meios de comunicagdo online,
radios que circulam na comunidade e as redes
sociais sdo importantes recursos que contribuem
para a divulgacao de informacoes essenciais.

No segundo relato, descreve-se as experiéncias da
psicoterapeuta e orientadora vocacional, graduada
em Psicologia, Joseane Feitosa Barnabé. Em
relacdo a saide mental do jovem e adolescente,
percebe-se que essa fase € um momento crucial na
vida de todas as pessoas, onde vivéncias de
tomada de decisao, adaptacoes a vida adulta,
expectativas e pressao dos pais e familiares sao
marcantes. Na adolescéncia, a interacdo e
convivio rotineiro com os colegas se faz muito
importante, e é nesse aspecto, que a pandemia do
covid-19 mais tem afetado e dificultado a vida dos
adolescentes e jovens. Nesse contexto, o
acolhimento e a escuta entre os grupos de iguais
ficam prejudicados, além disso, o sentimento de
frustracao em relacao ao futuro, estudos e a vida
torna-se mais latente, assim como, a ansiedade.
Ademais, o relacionamento familiar tem
significativa influéncia na satide mental da
maioria dos adolescentes, assim sendo, dentro de
caso deve-se priorizar um convivio saudavel e
leve, onde todos se sintam confortaveis,
Portanto, existem algumas maneiras que auxiliam
a contornar essa situacdo e ajudar os jovens e
adolescentes, tais como: o incentivo ao
autoconhecimento,  autopercepcao, cuidado
consigo mesmo, procurar formas de melhorar seu
estilo de vida, tracar metas a curto prazo, pratica
de exercicios fisicos e outros.

No terceiro relato, h4 um foco na sexualidade e
gravidez na adolescéncia, informado pela
enfermeira obstetra Carol Vasconcelos. A ativista
em saude das mulheres, relata que gestantes mais

jovens ja sdo bastantes comuns na maternidade,
mas ainda ha casos que chocam os profissionais
de satde, como gestantes de 12 anos ou de 15
anos, ja na segunda gestacdo. Assim, com um ou
dois anos do primeiro parto, geralmente, ha outra
gestacao, percebe-se a recorréncia de maes
adolescentes, sendo um dado alarmante e
necessitando de interven¢do para minimizar a
situacao. Nesse contexto, as repercussoes sociais -
como o ciclo de pobreza e baixa escolaridade - e
saude emocional e fisica - tais como aborto, aporte
nutricional e parto prematuro - tém grande foco,
devendo ser trabalhado. Além disso, os impactos
da COVID-19 mostraram que durante o
isolamento social aumentaram-se os casos de
violéncia doméstica, assim como dificuldade no
acesso a métodos contraceptivos e,
consequentemente, o aumento de gestantes
adolescentes vitimas de violéncia sexual,
repercutindo fisico e psiquicamente na vida
dessas jovens. Logo, as agdes educativas sobre o
assunto ja sdo bastante complicadas e durante o
periodo em que se vive, houve uma piora, sendo
necessario uma articulacdo entre familia,
assisténcia social e equipe multiprofissional.
Acredita-se que o trabalho deve vir nao s6 para os
adolescentes, mas principalmente para a familia,
a fim de que exista uma educacido combinada. Por
fim, buscar falar sobre métodos contraceptivos e
sexualidade, nao ¢é incentivar o inicio da vida
sexual, mas sim, informar e educar, para quando
decidirem iniciar, estarem orientados
positivamente. Como no distanciamento social,
nao ha como existir rodas de conversas, deve-se
incentivar as escolas a utilizar videos informativos
e aplicativos mediados pelos meios de satde,
mantendo a orientacdo desses jovens. Ademais,
deve-se normalizar a ida dos adolescentes a UBS,
assim como, incentivar o exame preventivo para
essas adolescentes e garantia de métodos
contraceptivos em UBS e escolas.

Por fim, no quarto relato, o ponto central é a
atencdo basica na educacdo sexual e métodos
contraceptivos na adolescéncia, sob a perspectiva
de Gioconda Maria da Silva Mendonga,
farmacéutica poés-graduada em Saude Publica,
Judicializacao de medicamentos, farméacia clinica
e gestao publica. A entrevistada relata que, apesar
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do ministério da satide considerar adolescentes,
pessoas na faixa entre 15 e 18 anos, porém
atualmente, o inicio da vida sexual comeca mais
cedo, principalmente em municipios pequenos,
onde ela possui mais experiéncia. Em razao disso,
o Brasil é o pais com maior numero de
adolescentes gravidas na américa latina. Visando
reduzir essa taxa, o ministério da saide pensou
num  planejamento  familiar que inclui
anticoncepcionais de barreira, hormonais e de
longa duracdo, como preservativos masculinos e
femininos, e pilulas do dia seguinte, que tem
demanda espontanea nas unidades de saide. Isso
fica explicito na Nota Técnica N° 1/2020-COSAJ/
CG CIVIL/DAPES/SAS/MS, que lista direitos e
deveres dos adolescentes a partir dos 12 anos de
idade, mesmo sem a presenca dos responsaveis,
objetivando o entendimento sobre sexualidade e
meios anticoncepcionais. Assim, as Unidades de
Saude precisam focar no Programa de Saude da
Escola, e o programa tudo no seu tempo,
adolescéncia primeiro gravidez depois, a fim de
promover o didlogo entre as familias e entre os
adolescentes e profissionais da saude, além disso,
existe a semana nacional de prevencao da
gravidez na adolescéncia, promovendo a
responsabilidade, autonomia e prevencao no
inicio da vida sexual das criancas e adolescentes.

IV. CONCLUSAO

Conclui-se que, a saude do adolescente e do jovem
¢ um campo da 4area da saude bastante
significativo e de extrema importancia, pois como
foi visto, envolve diversos fatores com alta
influéncia no decorrer de seu ciclo de vida, pois
trata-se do inicio da vida adulta. Logo, os temas
abordados, como os problemas relacionados a
sexualidade, gravidez na adolescéncia, alcool e
outras  drogas, Dbullying, saide mental,
comorbidades e nutricdo sdo importantes temas
para abordagens em acdes educativas, ferramenta
de alta resolutividade para estas problemaéticas.

Como foi discutido, é necessario o estudo da
epidemiologia local, identificar qual a necessidade
maior do tema, nao sendo uma escolha aleatoria e
sim direcionada de abordagem, além disso ¢é
importante uma metodologia problematizadora.
Dentre as mais variadas dinamicas, € importante

o fator da efetividade, necessita de um
envolvimento maior do jovem para aumentar a
adesdo e a identificacdo de cada uma dentro das
situacoes abordadas, formando uma
conscientizacao ativa dentre eles. Com o estudo
dos determinantes e condicionantes dos
problemas dentro das escolas e universidades,
torna-se mais facil ter uma abordagem eficaz
trazendo resultados positivos para qualidade de
vida dessa parcela significativa da populacao.

Acerca do impacto da pandemia do COVID-19, ha
uma diminuicao das atividades praticas de acoes
em saude, levando em consideracio o
distanciamento social e as aulas de forma remota.
Contudo, as plataformas digitais podem ser
utilizadas a favor da satde, com congressos,
reunides em ambiente virtual, publicagoes com
dicas rapidas e informagdes acerca de
determinado tema. A partir dos relatos dos
profissionais, foi possivel perceber que todos os
topicos descritos durante a reflexao critica sao
afetados de certa maneira pelo distanciamento
social, o naimero de gravidez na adolescéncia por
violéncia sexual aumentou, a violéncia doméstica,
o aumento na recorréncia de disttrbios da satde
mental, assim como a diminuicao do autocuidado
dentro da prevencao e da prépria promoc¢ao em
saude. Sendo necessario, por isso, uma articulacao
de ministérios, como visto na criacao do PeNSE,
para que através da criacao de aplicativos ou
publicacoes em redes sociais mais utilizadas, além
de outros meios que funcionem de forma geral,
mas também estimulando escolas e universidades,
em sua individualidade, programar estratégias
que permitam atingir essa populacdo dentro de
suas vulnerabilidades, tendo por consequéncia,
um aumento da qualidade de vida e bem-estar,
mesmo durante o combate ao coronavirus.
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Findings
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ABSTRACT

Introduction: Extradural hematoma (EDH) is a
unique form of traumatic brain injury.
Extradural hematoma is a collection of blood
between the skull and duramater due to bleeding
from meningeal vessels is a common
complication of head injury, often fatal if not
treated in time. The incidence of EDH among
traumatic brain injury patients has been
reported to be in the range of 2.7 to 4%. CT was
easily and widely used for confirming the
diagnosis and location of the hematoma as well
as for follow-up after the treatment period.

Aim of the study: Surgical outcome of extradural
hematoma in relation to preoperative computed
tomographic findings of extradural hematoma
patients.

Material & Methods: This prospective study was
conducted in the Department of Neurosurgery,
Dhaka Medical College and Hospital during the
period of January 2016 to December 2017. A
total of 98 patients of both sex and any age with
EDH who were selected purposively.

Results: Among the total 98 patients age range
was 04- 55 years. Majority, 30 (30.60%) patients
were from 21- 30 years of age. The mean age was
found 25.24+12.2 years. 78 (78.55 %) patients
were male and 22 (22.44 %) patients were
female. A male predominance was observed. It
was observed that volume of hematoma (Mean
+SD=43.88+15.82ml), thickness of hematoma
(Mean+SD=20.14+4.45mm) and Midline shift
(Mean+SD=5.82+2.33mm). Ventricular efface-
ment was present in almost all cases (97.97%).
Associated skull fracture was present in 46.92%.
Total mortality was 3(3.06%).
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Conclusion: Preoperative CT findings is most
important prognostic factor of surgically treated
EDH patient.

Keywords: computed tomographic, extradural

hematoma, GCS.
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I INTRODUCTION

Extradural hematoma (EDH) is a unique form of
traumatic brain injury (TBI). Extradural
haematoma (EDH) is a collection of blood
between the skull and duramater due to bleeding
from meningeal vessels is a common
complication of head injury, often fatal if not
treated in time'. The incidence of EDH among
traumatic brain injury (TBI) patients has been
reported to be in the range of 2.7 to 4%2°. The
peak incidence of Extradural haematoma (EDH)
is in the second decade of life and mean age of
patient with EDH in different series is between 20
and 30 years of age”®. Extradural haematoma is
very rare in extremes of ages as after 60 years
dura is adherent to overlying bone and even in
children below 2 years as plasticity of immature
calvarium?3.

Head injury is a major health problem. The
incidence of head injury in India per 100,000
populations per year ranges from 56-430. The
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overall incidence in US is around 200 per
100,000 per year'. Traumatic extradural
hematoma (EDH) has been recognized for more
than 140 years. 100 years ago, the mortality rate
of EDH was as much as 86%. The overall
mortality rate was 14.9% Khaled et al®* showed
patient with GCS of 3 to 5 had a mortality of 36%
and patients with GCS of 6 to 8 had a mortality of
only 9%.

Until the late 1970s, when angiography was used
for diagnosis [the era before computed
tomography (CT)], the mortality rate was 30% or
high which has reduced now by introduction of CT
and proper resuscitative measures and timely
surgical intervention to 5 to 12%". CT was easily
and widely used for confirming the diagnosis and
location of the hematoma as well as for follow-up
after the treatment period. It is readily available,
relatively inexpensive, and fast. The location of
hematoma, ventricular effacement and midline
shift was also noted. The presence of any other
intradural abnormality was also noted. Data on
the patency of basal cisterns, fractures, and
hematoma density was also recorded. The
“Classic” CT appearance was seen in 84% of the
cases and consists of a hyper-dense, biconvex
(Ienticular) mass adjacent to the skull®.

. METHODOLOGY

This prospective study was conducted in the
Department of Neurosurgery, Dhaka Medical
College and Hospital (DMCH), during the period
of January 2016 to December 2017. A total of 98
patients of both sex and any age with EDH who
were selected purposively as inclusion and
exclusion criteria.  Preoperative  computed
tomography (CT) scan of brain was obtained for
all patients where hyper-dense lentiform lesion
under skull was identified as a case of extradural
hematoma (EDH). After confirming diagnosis
rapid thorough general and neurological
examination was done and vital signs including
GCS score, pupil status, BP, heart rate, O2
saturation etc. were assessed and documented. CT
scan finding including site of hematoma,
thickness of hematoma, any midline shifting,
underlying brain injury, overlying skull fracture
also was assessed and documented. Then rapid

resuscitation was done and patient was taken to
OT for surgical intervention as early as possible in
the form of craniectomy or craniotomy with
evacuation of hematoma on the basis of the
location of hematoma. Post operatively patient
was kept in intensive care unit or post-operative
ward. Patient follow-up was carried out for a total
of 1 month post-operatively. Follow-up of the
patients was done on indoor basis up to discharge
and on OPD at 1 month. During follow up the
patients were assessed using the post-operative
GCS, check CT and Glasgow Outcome Scale (GOS)
graded with a five-point score. Statistical analyses
were carried out by using the Statistical Package
for Social Sciences version 22.0 for Windows
(SPSS Inc., IBM and New York, USA). Prior to
commencement of this study, the “Research
Review Committee” & the “Ethical Committee” of
DMCH, Dhaka, approved the research protocol.

e Inclusion Criteria

> Extradural hematoma patients who were
admitted into DMCH of any age and sex.

> Extradural hematoma patients who were
treated surgically.

e Exclusion Criteria

> Posterior fossa extradural hematoma
patients

> Extradural hematoma patient treated
conservatively

. RESULTS

In this study, 98 patients were included; they
were divided into 6 age groups. Age range was 04-
55 years. Majority, 30 (30.60%) patients were
from 21- 30 years of age. The mean age was found
25.24+12. 2 years (Table I). Among the 98
patients majority, 78 (78.55 %) were male and 22
(22.44 %) patients were female. A male
predominance was observed. Majority had a
history of motor vehicle accident 44 (44.90 %), 29
(29.60 %) were suffering from assault, 20
(20.40%) patients were fallen from height and
other 04 (04.0%) patients had history of fall of
heavy wt. overhead (Table II). Among the 98
patients, 82 (83.67%) had vomiting, 72(73.46%)
patients had presented with loss of consciousness
or altered level of consciousness. 60 (61.22%)
patients had headache (Table Ill). Preoperative
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GCS 14-15 were found in 40 (40.81%) cases, GCS
9-13 were found in 39 (39.79%) cases and GCS
3-8 were found in 19 (19.38%) cases (Table IV). It
was observed that majority 25 (25.50%) patients
were had parietal lobe involvement. It was
observed that volume of hematoma (Mean+
SD=43.88+15.82 ml), thickness of hematoma
(Mean+SD=20.14+ 4.45mm) and Midline shift
(Mean +SD=5.82+ 2.33mm) (Table VI). 92 (92.0

%) patients had underwent Craniotomy.
Post-operative GCS 14-15 were found in 44
(44.90%) cases in 1st POD, 61 (63.60%) cases in
3rd POD and 85 (88.50%) during discharge.
Hospital stay of the study patients, it was
observed that majority of patients 78(79.59%)
stayed in hospital for 5-8 days. Total mortality
was 3(3.06%).

Table I: Distribution of the Study Patients by Age (n=98)

Age in years

<10 18
11-20 24
21-30 30
31-40 16
41-50 8

51-60 2

Total 98

Mean +SD 25.24+12.2
Min-Max(04-55)

Table II: Distribution of the Study Patients by Mode of Injury (n=98)

Mode of injury Frequency (n)  Percentage (%)
Motor vehicle accident 44 44.90
Assault 29 29.60

Fall from height 20 20.40

Fall of heavy wt. over head 4 4.08
Unknown 1 1.01

Total 98 100.0

Table IlI: Distribution of the Study Patients by Clinical Presentation (n=98)

Frequency (n)

Percentage (%)
18.36
24.48
30.60
16.36
8.16
2.04

100.0

London Journal of Medical and Health Research

Clinical presentation Frequency (n) Percentage (%)
Headache 60 61.22
Loss of consciousness/ Altered 72 73.46
level of consciousness
Lucid interval 19 19.38
Vomiting 82 83.67
Convulsion @ 3.06

Table |V: Distribution of the Study Patients by Preoperative GCS (n=98)

Median

Mean +SD

Preoperative Frequency of GCS
GCS score (n=98)
3-8 19 19.38
9-13 39 39.79
14-15 40 40.81
Total 98 100.0

11.53+3.47 12
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Table V. Distribution of the Study Patients by Location of Hematoma (n=98)

Location of hematoma Frequency (n) Percentage (%)

Frontal 23 23.46
Parietal 25 25.50
Temporal 5.10

Occipital 4 4.08

Temporo-parietal 24 24.48
Fronto-parietal 13 13.26
Parieto-occipital 4 4.08
Total 98 100.0

Table VI: Distribution of the study patients CT scan finding (n=98)

CT scan finding Frequency (n) Percentage (%) Mean £SD
Volume of hematoma(ml)
<30 11 11.22 43.88+15.82
31-60 79 82.65
61-90 4 4.08
90-120 4 4.08
Thickness of
hematoma(mm)
0-10 0 0.0 20.14+4.45
11-20 68 71.42
21-30 26 26.52
31-40 4 4.08
Midline shift(mm)
0-5 22 22.44 5.82+2.33
6-10 43 43.86
11-15 11 11.22
16-20 22 22.44
Ventricular effacement
present 97 98.97
absent 1 1.01
Skull fracture
present 46 46.92
absent 52 53.08
V.  DISCUSSION observed that greatest representation was found

It was observed that the incidence of EDH is
highest (30.60%) in the third decade of life (21 to
30 years), followed by 2" decade of life
(11-20years) with a mean age of 25.24+12.2 years
and range from 4 to 55 years which is similarly
observed by Khaled et al3. Emejulu et al® observed
the peak age incidence was 21 to 30 years (42%),
with a mean age of 23 years. Aurangzeb et al’

in the 21-30 years age groups with 17 patients
(47.2%), closely followed by the 11-20 years age
group with 7 patients (19.4%).

Majority, 76 (77.55 %) patients were male and 22
(22.44 %) patients were female. Male-female ratio
was 3.45:1. A male predominance was observed
which reflects male are more exposed to outside
world. In one case series in Hong Kong Cheung et
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al"* observed male predominance (78.7%). Similar
observations regarding the male predominant
were also observed by Aurangzeb et al’, Cheung et
al", Emejulu et al®, Husain et al'?, Khaled et al?,
and Soon et al™.

In most of the cases the mode of injury was motor
vehicle accident 44 (44.88 %) followed by assault
29 (29.58 %) and fall from height 20 (20.40%).
Motor vehicle accident was the commonest cause
of injury comparable with many other published
series Aurangzeb et al’; Cheung et al; Emejulu et
al?; Gurer et al*#; Khaled et al3; Moon et al®.

Regarding clinical presentation, 82 (83.67%)
patients had vomiting, 72 patients (73.46%)
presented with altered level of consciousness or
with loss of consciousness, 60 patients (61.22%)
with headache, 3 patients (3.06%) with history of
convulsion. Khaled et al® observed features
altered sensorium (61%), headache/vomiting
(56%), seizure (13%). 42.84% patients was found
during admission and 40.81% preoperatively
within GCS 14-15, 40.81%, 39.78% within GCS
9-13 and 16.32%, 19.38% patients within GCS 3-8
during admission and preoperatively. Mean GCS
was 11.83+3.3 and 11.53%3.47 during admission
and preoperatively. Gerlach et al*® observed 61.5%
patients within GCS 13-15, 15.4% within GCS 8-12
and 23% within GCS 3-8. Khan et al"” observed
presenting GCS in 50% cases within 14-15, 33.3%
within 9-13 and, 16.7% within 3-8, which are
almost consistent with the current study.

According to the CT scan findings location of
hematoma was 25.50% in parietal, 23.46% in
frontal, 24.48% in temporoparietal, 13.26% in
frontoparietal region and only 2% in posterior
fossa. Hematoma location was parietal in 49%,
frontal in 36%, temporal in 10% and occipital in
only 5% observed by Gerlach et al’®. In another
study of 610 cases of EDH, temporo-parietal site
was involved in 33.45% (n = 204) followed by
frontal region in 23.28 % (n = 142) and six
patients (0.98%) had EDH in posterior fossa
Khaled et al®. Volume of hematoma (>30 ml) in
88 (89.92%) patients (Mean+SD=43.88+15.82
ml), thickness of hematoma (Mean+SD=20.14+
4.45 mm) and Midline shift (Mean+SD=5.82+
2.33 mm). Ventricular effacement present in

almost all cases (97.97%). Associated skull
fractures were present in 46.92% patients but
62% observed by Khaled et al*.

Majority, 92 (93.87%) patients had Craniotomy, 5
(5.10%) patients had Craniotomy and only one
patients  (1.0%) underwent decompressive
craniectomy due to peroperative brain swelling
that was almost similar with previous study,
craniotomy 87%, craniectomy (8.5%) and burr
hole trephination (4%) observed by Jeong et al*®.
79.59% patients were stayed in hospital for 5 to 8
days with mean length 6.57+2.57 days maximum
15 days similar with previous study Bir et al®
observed mean length of hospital stay 6.45 days
and 10.4 days by Cheung et al*.

Mortality was 3(3.06%), all of them belongs to
GCS 3-8. No mortality was found between GCS
9-13 and 14-15. Gerlach et al*® observed 0%
mortality. Cheung et al" observed that mortality
was 4.4% in surgically treated EDH, 3.3% in GCS
3-8 and 1.1% in GCS 13-15. Emejulu et al®
observed that total mortality was 14.9% among
them 2.1% in awake patients, 2.1% in obtunded
patients, 10.6% in comatose patients managed
both surgically and conservatively. Khan et al”
observed 3%, 12.5% and 11.5% mortality
respectively.

The study was limited by population selected from
one hospital in Dhaka city in a short period so that
the results of the study may not reflect the exact
picture of the country.

V. CONCLUSION

The availability of computed tomography (CT) has
increased the diagnosis of extradural haematoma.
The mortality rate reduced now by introduction of
CT. Preoperative CT findings is most important
prognostic factor of surgically treated EDH
patient.
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Characteristics of Oxygen-Dependent Processes
In Pulmonary Tuberculosis and their Dynamics in
the Course of Complex Treatment

Shafer Yu. A.* & Zinchuk V. V.0

ABSTRACT
In conditions of tuberculous inflammation,
decompensation occurs in the system of

peroxidation — antioxidant protection, in which
the mechanisms of oxygen transport by blood
play an important role.

Many pathogenetic links in the development of
tuberculosis (TB) lungs insufficiently studied, in
particular, of blood oxygen carrying (OC) of
blood.

Purpose of the work: To determine the nature of
changes in the oxygen-binding properties of
blood and the main parameters of the pro-
oxidant-antioxidant balance in pulmonary
tuberculosis and in the conditions of complex
treatment of destructive forms of pulmonary
tuberculosis.

Material and methods: 120 patients with
different types of pulmonary tuberculosis were
examined. In the first 10 days after the patient's
admission to the hospital, 10 ml of blood was
taken from the ulnar vein against the
background of restored outflow. OC was
evaluated within one hour after venous blood
sampling. The remaining part of the blood was
separated by centrifugation into plasma and red
blood cell mass, which were stored at a
temperature of-80 ° C, followed by measurement
of the pro-oxidant-antioxidant state for one
month.

Then, 26 patients with various forms of
destructive  pulmonary  tuberculosis were
examined, in the treatment of which, along with
standard chemotherapy, an artificial
pneumothorax was used.

© 2022 London Journals Press

Results: It was found that the deterioration of
blood oxygen transport function indicators
occurs depending on the prevalence of the
tuberculosis process and the severity of the
patient's condition. High values of nitrate/nitrite
concentrations are observed: in disseminated
forms, they increase by 45.7% (p<0,05), while in

small forms - by 18.6% (p<0,05). The
development of tuberculosis causes the

development of oxidative stress. The highest
activity of free radical processes is observed in
disseminated, and less pronounced in small
forms of pulmonary tuberculosis.

The analysis of the oxygen transport function of
blood and the pro-oxidant-antioxidant state in
different types of tuberculosis process was
carried out. Changes in the oxygen transport
function of the blood, the activity of free radical
oxidation in pulmonary tuberculosis depends on
the prevalence of the tuberculosis process, the
presence of destruction in the lung tissue,
bacterial excretion, and especially multidrug
resistance.

The main parameters of blood oxygen transport
function and pro-oxidant-antioxidant balance
were studied in patients with destructive
pulmonary tuberculosis under the conditions of
complex treatment (a combination of
chemotherapy and artificial pneumothorax).

Conclusions: These results indicate an important
role of oxygen-dependent processes in the
pathogenesis of pulmonary tuberculosis, which
should be taken into account when it comes to
complex therapy of this disease. It was found that
the positive effect of collapse therapy is realized
through the influence of the oxygen transport
function of blood and the NO gas transmitter,
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which is manifested in a decrease in the
pro-oxidant-antioxidant imbalance.

Keywords:  pulmonary tuberculosis, oxygen
transport  function of blood, artificial

pneumothorax, pro-oxidant-antioxidant balance,
monoxide of nitrogen.
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| RELEVANCE

Many pathogenetic links in the development of
tuberculosis (TB) lungs insufficiently studied, in
particular, of blood oxygen carrying (OC). Blood
hemoglobin affinity in the body (SGC) it largely
determines the diffusion of oxygen from the
alveolar air into the blood, and then, at the level of
the capillaries of the large circulatory circle, into
the tissue [10]. Due to the S-shaped configuration
of the oxyhemoglobin dissociation curve, blood
oxygenation in the lungs remains at a high level
even with a relatively low alveolar pressure. pO,,
and its deoxygenation significantly changes even
with a small change in the capillary-tissue
gradient pO, [9, 11].

TB is a chronic specific infectious disease that
develops in response to the introduction into the
body and intracellular reproduction of
Mycobacterium tuberculosis (MBT) in the cells of
the mononuclear phagocyte system, and all
human body systems can be affected, but the
respiratory organs are most often affected [2].
Respiratory diseases, including TB, are considered
a priority by WHO, along with circulatory diseases
and cancer. All over the world, the pathology of
the bronchopulmonary system still remains a
serious public health problem, since it is of great
social importance, due to the temporary or
permanent disability of the population and, as a
result, a decrease in the quality of life [27].

In conditions of tuberculous inflammation,
decompensation occurs in the IAPid peroxidation
— antioxidant protection (LPO-AOP) system. The
severity of shifts directly depends on the severity
of the specific process, the presence of bacterial
release and decay cavities in the lung tissue, and
the course options [26]. Blood OC mechanisms

play an important role in maintaining dynamic
equilibrium in the LPO-AOS system.

Nitrogen monoxide (NO), which belongs to the
class of gas transmitters, is involved in the
formation of the oxygen regime and blood OC.
This factor plays an important role in a complex
set of interrelated processes that determine the
delivery of oxygen, its extraction and utilization in
various tissues of the body.

However, under conditions of excessive NO
production, it can initiate an imbalance in the
functioning of many body systems [39], determine
the availability or deficiency of oxygen delivery to
tissues [16].

To increase the effectiveness of chemotherapy
(CT) for TB, collapse-forming techniques are
successfully used (artificial pneumothorax (AP),
local artificial lung collapse with endobronchial
valve insertion, and then extrapleural
pneumolysis with silicone filling) [19]. Currently,
hypotensive pneumothorax is widely used, the
mechanism of action of which is explained by
mechanobiological theory, but many aspects of its
effects have no been studied [4]. In this regard, it
is advisable to assess the effect of hypotensive AP
on oxygen-dependent processes.

Il PURPOSE OF THE WORK

To determine the nature of changes in the
oxygen-binding properties of blood and the main
parameters of the pro-oxidant-antioxidant
balance in pulmonary tuberculosis and in the
conditions of complex treatment of destructive
forms of pulmonary tuberculosis.

. MATERIAL AND METHODS

To assess the features of oxygen-dependent
processes (blood OC, prooxidant-antioxidant
balance, and L-arginine NO system activity) in
lung TB, two groups were formed: the main group
and the control group. a randomized, controlled
prospective study. Main group (the first group
consisted of 120 patients with various clinical
forms of lung TB, the second group consisted of
23 practically healthy individuals aged 20-30
years old. Characteristics of patients in the main
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group: 97 (80.8%) men and 23 (19.2%) women. In
75 (62.5%) patients, lung TB was diagnosed for
the first time, and in 45 (37.5%) — repeatedly.
During the examination, a number of patients
were found to have risk factors for developing TB:
contact with a TB patient in 32 (26.7%), income
from prison — 17 (14.2%), alcohol dependence
syndrome (ADS) — 40 (33.3%), diseases of the
gastrointestinal tract (DGT)-19 (15.8%), the
presence of several factors simultaneously— in 33
patients (27.5%). Upon admission to the hospital,
the following clinical forms of pulmonary TB were
diagnosed: cavernous — in 11 (9.2%) patients,
infiltrative — in 55 (45.8%), focal — in 21 (17.5%),
tuberculosis — in 18 (15%), disseminated — in 15
(12.5%). Due to the absence of differences in the
clinical picture, in the nature of the course of the
process, in the prevalence and the absence of
significant differences between each other -

tuberculosis, focal, bronchobular and rounded
infiltrate were grouped into the "small forms"
group (n=49). The control group consisted of
almost healthy individuals (23 people) aged 20-30
years.

In the next series of studies, to study the patterns
of changes in blood OC, pro-oxidant-antioxidant
balance, and L-arginine-NO system activity
during the application of AP, a group of 26 people
was formed, in which these parameters were
evaluated before the application of AP and after 2
months of its application. The clinical
characteristics of this group of patients are
presented in Table 1. In this group, infiltrative
pulmonary tuberculosis in the decay phase is also
the most common, with multidrug-resistant TB
(MDR-TB) predominating in 73.8% of cases.

Table 1. Characteristics of patients (n=26) who underwent an assessment of the , of blood oxygen
carrying and the pro-oxidant-antioxidant state during the use of AP

Indicator n %
Paul
male 19 73,08
female 7 26,92
Age
20-29 years old 10 38,5
30-39 years old 6 23,1
40-49 years old 7 26,9
50 years and older 3 11,5
Clinical form of TB
focal point 1 3,7
infiltrative 15 57,7
disseminated 2 7,8
cavernous 8 30,8
Prevalence of the process
limited 10 38,5
widespread 16 61,5
Bacterial release
MBT + 23 88,5
MBT- - 3 11,5
Drugs resistance
without MDR 7 26,92
MDR 19 73,08
Destruction 26 100
Number of decay cavities
1 cavity 20 76,9
2 cavities or more 6 23,1
Size of decay cavities
up to 2 cm 8 30,8
2-4 cm 14 53,8
more than 4 cm 4 15,4
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Identification

newly identified patients 12 46,2
re-treated patients 14 53,8
Aggravating factors

contact information 12 46,2
arrived from places of deprivation of liberty 4 15,4
ADS 12 46,2
diseases of the gastrointestinal tract 4 15,4

CT was performed according to the current
clinical protocols, taking into account the
sensitivity of the Office to anti-TB drugs, and
consisted of two phases: the intensive phase and
the continuation phase [21].

The effectiveness of treatment at the inpatient
stage was evaluated according to generally
accepted phthisiatric standards: the time of
abacillation and the time of closing the decay
cavities.

Blood OC was evaluated using a micro-gas
analyzer  Synthesis-15 "of the company”
Instrumentation Laboratory "(USA) with the
definition of the following parameters: pO, pCO.,
pH, blood oxygen saturation (SO,), blood oxygen
capacity (OCB) at a temperature of 37 ° C. The
affinity of hemoglobin to oxygen was evaluated by
the p50 index (pO,, corresponding to 50% oxygen
saturation of hemoglobin), determined by
spectrophotometric method at a temperature of
37 ° C, pH=7.4 pCO,=40 mmHg (p504.Then, the
p50 was calculated at real pH values, pCO, and
temperature (P50, money) according to the
formulas of J. W. Severinghaus [37]. Based on the
obtained data, the position of the oxyhemoglobin
dissociation curve (ODC) was determined using
the Hill equation. The acid-base state of the blood
was determined on the basis of Siggard-Andersen
nomograms according to the following indicators:
true excess of buffer bases (ABE), standard excess
of buffer bases (SBE), total carbon dioxide (TCO)
concentration,), the concentration of standard
bicarbonate (SBC), bicarbonate concentration
(HCO;).

The content of diene conjugates (DC) was
determined by the intensity of UV absorption
characteristic of conjugated diene structures of
hydroperoxides in the region of 232-234 nm on a

spectrophotometer "Solar» PV1251C [14]. Level
malonic dialdehyde (MDA) was evaluated
spectrophotometrically according to the color
intensity of the pink complex formed in the
reaction with 2' - thiobarbituric acid, "Solar»
PV1251C at a wavelength of 535 nm [14]. Catalase
activity was recorded by the amount of colored
product in reaction H,About, with ammonium
molybdate having the maximum light absorption
at a wavelength of 410 nm, on a
spectrophotometer "Solar» PV1251C [31]. The
content of reduced glutathione was studied by the
modified method of J. Sedlak and R. Lindsay [35].
The ceruloplasmin level was determined by the
Ravin method [20]. The concentration of alpha-
tocopherol and retinol in plasma was evaluated by
the method of S. T. Taylor [36].

NO production was evaluated by the total nitrate/
nitrite content (NO,/NO,) in blood plasma by a
spectrophotometric method based on color
reactions c using a Griess reagent at a wavelength
of 540 nm [14].

Statistical processing of the obtained results was
carried out using the data processing package
Statistica for Windows, version 10.0 and the Excel
office app. The Kolmogorov-Smirnov and
Shapiro-Wilk tests were used to determine the
correspondence of the obtained values to the law
of normal distribution. For comparison of
quantitative indicators, the median (Me) and 25-
75% quartiles were calculated if the normal
distribution did not match. To analyze the
significance of differences in the quantitative
characteristics of two related populations, the
Wilcoxon test was used. The Kraskall - Wallis test
was used to assess the differences between three
or more samples simultaneously.
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V. RESULTS AND DISCUSSION

Table 2 shows changes in the main parameters of blood OC

Table 2: Oxygen carrying of venous blood in different clinical forms of pulmonary tuberculosis, Me
(25%, 75%)

Clinical forms tuberculosis of the lungs

Indicator Healthy ones
small forms infiltrative disseminated cavernousone
n 23 49 45 15 11
Hb (g /1) 145,0 131,0 * 114,0* 119,0* 131,0%
(138,5-153) (122-137) (104-124) (114,5-122,5) (113,5-135,5)
OCB 20,6 17,9* 15,3 16,3* 17,3*
(v%) (19,9-21,85) (16,5-18,8) (13,6-17,1) (14,9-16,9) (15,5-18,1)
S0, (%) 39,2 36,2 32,3* 26,8% 33,2%
(36,15-42,3) (32,4-38,8) (27,4-35) (25,4-33,8) (29,1-34,4)
pO. 24,0 23,0 23,0 21,0% 24,0
(mmHg) (23,0-25,0) (21,0-25,0) (20,0-24,0) (20,0-22,0) (20,5-25,0)
pH (units) 7,384 7,368 7,353% 7,342% 7,386
(7,375-7,403) (7,336-7,368) (7,325-7,372) (7,324-7,362) (7,356-7,407)
pCO, 53,2 49,1* 48,4% 46,9% 48,2
(mmHg) (51,2-54,8) (46,1-51,4) (46,1-51,8) (44,8-49,2) (47,5-48,9)
P50 real 26,8 28,0 29,8% 32,7% 28,1
(mmHg) (25,5-28,3) (22-28,8) (28,9-30,9) (31,2-33,7) (27,9-28,3)
P50su 27,1 26,8 28,7*% 30,4% 28,3
(mmHg) (25,6-28,6) (25,6 -28,0) (27,4-30,5) (28,9-32,8) (27,4-28,9)

Note - * - significant differences in relation to the group of healthy people (p<0,05), Kruskal-Wallis test

As we can see from the presented table, the
deterioration of indicators occurs depending on
the prevalence of the tuberculosis process and the
severity of the patient's condition in clinical
terms. The lowest hemoglobin concentration is
observed in infiltrative (decrease by 21.4%,
p<0,05) and disseminated (by 17.9%, p<0,05)
lung TB; in small forms and cavernous lung TB,
the decrease (compared to healthy individuals) is
9.7% (p<0,05). Decline OCB is noted in small
forms of lung TB by 13.1% (p<0,05), with
infiltrative - by 27.7% (p<0,05), with
disseminated — by 20.9% (p<0,05). Reducing SO,
It is most pronounced in disseminated,
infiltrative, and cavernous pulmonary TB: a
decrease of 31.6% (p<0,05), 17.6% (p<0,05), and
15.3% (p< 0,05), respectively. pO value, it is most
reduced in disseminated TB — by 12.5% (p<
0,05). Indicators of the acid-base state of the
blood changed, but remained within the normal
range.

An increase in P50,y was detected in
disseminated lung TB — by 22.01% (p<0,05), in
infiltrative TB-by 11.2% (p < 0,05). The most
pronounced changes in p5044 They are observed
in disseminated TB - an increase of 12.1%
(p<0,05) and infiltrative TB-an increase of 5.9%
(p<0,05). changes slightly. Increasing the
indicator p50,., reflects the ODC shift to the right
under real circulation conditions (Picture 1) and
this is a typical reaction to hypoxia in the tissues,
which occurred due to insufficient function of
external respiration [38].

The nitrate/nitrite concentration varies with the
prevalence and severity of tuberculosis
inflammation (Picture 2). Thus, in disseminated
lung TB, this indicator increases by 49.6%
(p<0,05), while in small forms — by 27.2% (p <
0,05).
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Long-term exposure to toxins in the body in TB
causes the expression of an inducible isoform of
nitric oxide synthase and the formation of large
amounts NO. This is a non-specific reaction to the
action of an infectious factor [32]. At the same
time, the active nitrogen radical and peroxynitrite,
which are characterized by pronounced cytotoxic

Hb@i% '

80

60 -

40

20 4

0 20 40

activity, can oxidize .and proteins of the cell
surface membrane [34]. In this case, the
endothelium can partic in the formation of
violations of blood OC, since only the endothelium
synthesized by it in an adequate amount can be
used. NO supports normal blood flow and oxygen
transport to the tissues.
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Picture 1: Oxyhemoglobin dissociation curve at real values of pH, pCO,
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Picture 2: Concentration of nitrate / nitrites (mmol/l) in blood plasma in different clinical forms of
pulmonary tuberculosis (1 — healthy individuals, 2 — small forms, 3 — infiltrative, 4 — disseminated,
5-cavernous)

Note - * - significant differences in relation to the group of healthy people (p<0,05), the Kruskal-

Wall is test
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Oxygen-binding properties of blood affect the
condition L- arginine-NO a system that
determines the functional properties of
hemoglobin by modifying its affinity for oxygen
through intra-erythrocyte regulation mechanisms,
the oxygen-dependent nature of its formation NO,
regulation of vascular tone, action of peroxynitrite
[5]. Increased gas transmission output NO,
judging by the increase in the level of
nitrates/nitrites, through the formation of various
compounds with hemoglobin (methemoglobin,
nitrosylhemoglobin, nitrosohemoglobin), peroxy-
nitrite can change the hemoglobin affinity, which
is important for the processes of gas exchange and
the implementation of blood OC [7, 8].

Lung TB causes an increase in the activity of LPO
processes. The highest activity of free radical
processes is observed in disseminated lung TB,
and less pronounced in small forms of lung TB. In
comparison with the group of healthy individuals,
the concentration of DC in plasma increases with
a widespread tuberculosis process and,
accordingly, the greatest increase is noted in
disseminated — 8.4 times (p<0,05), in infiltrative
— 3.9 times (p<0,05), less pronounced changes in
cavernous — 3.1 times (p<0,05) and small forms —
2.4 times (p < 0,05). Growth DC in the
erythrocyte mass is noted in small forms - by
93.8% (p<0,05), in cavernous — by 102.5%
(p<0,05), but an even more significant increase
occurs in infiltrative pulmonary TB-by 212.5%
(p<0,05) and in disseminated TB-by 405.0% (p
The most significant increase in MDA in plasma is
observed in disseminated — by 69.2% (p<0,05),
the minimum - in small forms-by 38.5% (p <
0,05). Significant increase in MDA in red blood
cell mass occurs in patients with disseminated 2.7
times (p<o0,05) and in infiltrative 2.4 (p<0,05)
times, less pronounced change in the cavernous
pulmonary TB — increase by 1.9 times (p<0,05)
and the small forms of TB in the lungs — 1.4 times
(p>0,05) (Picture 3).

As the tuberculosis process progresses in the
lungs, there is a decrease in the indicators of

antioxidant protection (Table 3). The decrease in
catalase activity in comparison with the group of

healthy individuals is most significant in
disseminated TB — by 18.1% (p<0,05), to a lesser
extent in small forms - by 13.5% (p<0,05),
cavernous TB-by 13.1% (p<0,05) and infiltrative
TB-by 12.4% (p Reduced glutathione levels
decreased by 23.2% in disseminated and 21.6%
(p<0,05) in infiltrative lung TB, less pronounced
in cavernous lung TB - by 17.1% (p<0,05) and
minor forms of lung TB — by 14.3% (p < 0,05).
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Figure 3: Changes in peroxidation indicators in different clinical forms of pulmonary tuberculosis (1 —
healthy individuals, 2 — small forms, 3 — infiltrative, 4 — disseminated, 5 — cavernous

Table 3: Changes in the blood antioxidant system in different clinical forms of pulmonary tuberculosis,
Me (25%, 75%) (25%, 75%)

Clinical form of pulmonary tuberculosis

. Healthy
Indicator . . . .
ones small forms infiltrative disseminated cavernous

n 23 49 45 15 11
Catalaf; b N 28,2 24,4* 24,7% 23,1* 24,5%
(mmol N, About,/min / gNv) (27,2-29,1) | (21,7-26,3) (22,7-26,6) (21,8-23,9) (22,8-26,5)
Ceruloplasmin, 237 301,0% 308,0* 346,0* 295,0%
(mg /1) (218,5-260,5) | (269,0-332,0) [ (278,0-375) (329,0-374,0) | (282,0-324,0)
Reduced Glutathione, 31,5 27,0% 24,7% 24,2* 26,1%
(mmol / gNv) (29,4-33,6) (24,6-29,2) (19,9-28,8) (23,1-25,0) (25,6-27,0)
alpha-tocopherol, 24,6 8,9% 8,0* 6,3* 8,0*
(mmol /1) (23,0- 27,3) (8,2-10,5) (6,5-8,8) (4,6-8,1) (6,9-8,1)

Note - * - significant differences in relation to the group of healthy people (p<0,05), Kruskal-Wallis test
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Marked changes in the concentration of
ceruplasmin are observed in disseminated and
infiltrative TB — an increase in 1.5 times (p<0,05)
and 1.3 times (p<o0,05), respectively, compared
with the group of healthy individuals, a less
significant increase in small forms of TB — by 1.3
times (p<0,05), in cavernous TB — by 1.2 times (p
<0,05). The most significant decrease in the
concentration of alpha-tocopherol occurs in
disseminated forms — by 74.4% (p<0,05), less
pronounced — in small forms of lung TB — by
63.8% (p < 0,05).

The development of oxidative stress in this
pathology indicates a decrease in the efficiency of
oxygen use. When the balance between the
antioxidant system and the generation of reactive
oxygen species is disturbed, the latter exhibit
excessive aggressiveness, which leads to oxidative
modification of cellular structures, proteins,
carbohydrates, and nucleic acids [25].
Strengthening of free radical reactions is a
fast-acting mechanism that underlies the
restructuring of energy metabolism at the level of
the body and is a trigger that determines the
direction of adaptation [1]. Oxygen homeostasis
reflects the maintenance of optimal oxygen
tension in all cells that carry out oxybiotic

processes, which  provides  physiological
conditions for the functioning of oxidative
enzymes and forms the energy basis for

optimizing the vital processes of the entire
organism [15]. The process of adaptation to
hypoxia, aimed at maintaining the oxygen
homeostasis of the body, is realized through a
complex system of intercellular signal
interactions, which are consistently involved at
different stages [17].

Of great importance are data on the study of the
features of blood OC and pro-oxidant-antioxidant
balance, depending on the nature of the
tuberculosis process, which is understood as a
number of indicators that characterize clinical and
morphological manifestations  (prevalence,
presence of destruction, primary detection or
repeated treatment, presence or absence of
bacterial excretion, MDR-MBT). These indicators
have an impact on the course and outcomes of the
disease, the effectiveness of therapy.

In comparison with the group of healthy
individuals with TB, there is a decrease in
hemoglobin concentration by 16.0% (p This is
more pronounced with a widespread process (by
20.7%, pP<0,05) than with a limited one (by 11.0%,
p <0,05). In the presence of a decay cavity —
destruction in the lung tissue — the hemoglobin
concentration decreases by 19.0% (p<0,05), while
without it-by 12.8% (p < 0,05).

There is a decrease in OCB in lung TB compared
to healthy people by 18.4% (p With a widespread
process, this indicator decreases by 25.2%
(p<0,05), compared with a limited process, it is
lower by 9.4% (p < 0,05). In the presence of

destruction in the lung tissue, the decrease in OCB
is more pronounced (by 24.3%, p<0,05) than
destruction in the lung tissue, the decrease in OCB
is more pronounced (by 24.3%, p<0,05) than
without destruction — by 16.5% (p The decrease in
OCB was more pronounced in re — treated
patients — by 21.4% (p<0,05) than in newly
diagNOsed patients-by 18.0% (p < 0,05). A more
pronounced decrease in OCB in the presence of
bacterial excretion — by 20.4% (p<0,05) than in
patients with MBT minus-by 13.1% (p>0,05),
respectively, with MDR of MBT-by 21.4% (p<
0,05), and in its absence-by 17.0% (p<0,05) .

SO value, Patients with advanced lung TB were
23.2% (p<0,05) less than in healthy subjects , and
those with limited TB were 10.7% (p>0,05) less.
According to this criterion, the difference between
a common and limited process is significant. In
the presence of destruction in the lungs, a
decrease in SO occurs, by 16.1% (p<0,05), and in
its absence — by 12.0% (p < 0,05)., in newly
diagnosed patients, it decreases by 14.3%
(p<0,05), in re — treated patients-by 14.0% (p <
0,05). SO Changes, in bacterial excretors
(decrease by 15.82%, p<0,05) and, accordingly, in
the presence of MDR, MBT (decrease by 16.3%,
p<0,05) are more pronounced than in patients
with MBT minus (decrease by 5.4%, p>0,05) and
in the absence of MDR, MBT (decrease by 13.8%,
P<0,05) are more pronounced than in patients
with MBT minus (decrease by 5.4%, p>0,05).
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In the tuberculosis process in the lungs pO, it
decreases by 5.0% (p>0,05) and is more
pronounced with a widespread process — by 8.3%
(p<0,05), but there were no significant differences
between the widespread and limited process

in this indicator.

In pulmonary TB, there is an increase in p50,., by
7.8% (p>0,05)/ With limited TB, it increases by
4.9% (p>0,05), with widespread TB-by 14.6%
(p>0,05)/ In the presence of a decay cavity in the
lungs, an increase in p50,., it occurs by 13.1%
(p<0,05), and in its absence — by 6.0% (p>0,05).

There are significant differences in this indicator
between patients with and without destruction.
With Dbacterial excretion and MDR MBT, an
increase in p50,., it is 10.5% (p<0,05) and 9.9% (p
With MBT minus and no MDR MBT increase in
P50.a it is 6.3% (p>0,05) and 7.1% (p> In
re-treated patients, an increase in p50,. it is
Noted by 11.2% (p<0,05), in newly diagnosed
patients — by 6.7% (p < 0,05).

There is a shift of ODC to the right with a different
nature of the tuberculosis process, which
contributes to the extraction of oxygen from the
blood into the tissue [3]. The most pronounced
changes in p504¢ in comparison with healthy
patients, there is an increase of 9.6% (p<0,05) in
the widespread tuberculosis process and exceeds
the changes in the limited one by 8.8% (p<0,05).
Increase in p504q when destruction occurs in the
lung tissue by 6.6% (p<0,05) and compared with
the process without destruction is higher by 6.6%
(p<0,05). In the presence and absence of bacterial
excretion, as well as the nature of drug sensitivity,
there were no significant differences in this
indicator.

Lung TB causes an increase in the activity of LPO
processes. There is a significant increase in all the
SEX indicators analyzed by us in relation to the
group of healthy individuals. The concentration of
DC in plasma increases 4.0-fold in pulmonary TB
(p<0,05). The greatest increase in this indicator
is observed in the extended process — 5.4 times
(p<0,05), while in the limited process-3.2 times

(p<0,05), the increase in the extended process in

relation to the limited process is higher — 1.7
times (p<0,05). In the process with the presence
of bacterial excretion, an increase in DC in plasma
was Noted by 4.2 times (p<0,05), while in MBT
minus-by 2.9 times (p<0,05), the difference
between bacterial excretors and patients with
MBT minus is 31.4% (p<0,05)/

The increase in the level of DC in the erythrocyte
mass in pulmonary TB is 3.4 times (p<0,05), but
with a widespread process — 4.2 times (p<0,05),
and with a limited process-2.7 times (p<0,05), the
increase in a widespread process is about 1.6
times greater than with a limited process
(p<0,05). A more pronounced increase in this
parameter was observed at bacteriovision - by 3.9
times (p<0,05), while in the absence of MBT — by
2.5 times (p>0,05). The increase in DC in the
erythrocyte mass during bacterial excretion is 1.5
times higher (p<0,05). In pulmonary TB, there is
an increase in plasma MDA levels by 98.9%
((p<0,05). A significant increase in MDA in the
erythrocyte mass occurs with a widespread
tuberculosis process — by 185.7% (p<0,05), while
with limited lung TB, this indicator increases by
82.9% (p>0,05).

In the presence of destruction, the growth of MDA
in the erythrocyte mass is 164.5% (p<0,05), in its
absence-96.2% (p<0,05), the increase in
destruction in relation to its absence is 34.8% (p A
significant increase in MDA in the red blood cell
mass occurs in the presence of MBT plus — by
146.9% (p<0,05), while in the presence of MBT
minus - by 56.5% (p>0,05), the difference
between these indicators is 58.2% (p<0,05), while
in the presence of MBT minus - by 56.5%
(p<0,05). In the presence of MDR-MBT, this
parameter increases by 151.3% (p<0,05), in its
absence-by 91.8% (p<0,05), while the increase in
MDR-MBT in relation to its absence is 31.0%
(p<0,05).

As the tuberculosis process progresses in the
lungs, there is a change in the indicators of
antioxidant protection. Catalase activity decreased
by 14.5% (p<0,05) in comparison with the group
of healthy patients with lung TB, while the most
pronounced decrease in this antioxidant is
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observed in the widespread process — by 16.1% (p
<0,05).

We noted a decrease in the concentration of
reduced glutathione by 21.3% (p<0,05) in the
extended process, and by 13.2% in the limited
process (p<0,05). In lung TB, this antioxidant is
reduced by 18.7% ((p<0,05). During the
destructive process, its decrease is more
significant than without destruction, and amounts
to 19.1% (p<0,05) and 18.1% (p<0,05),
respectively. A significant decrease in reduced
glutathione is observed in the presence of
bacterial excretion and MDR of MBT — by 20.6%
(p<0,05) and 21.3% (p<0,05). — by 13.8%
(p>0,05) and by 13.3% (p> 0,05). The newly
identified patients have a more pronounced
decrease in the concentration of reduced
glutathione — by 19.4% (p<0,05) than in the newly
treated patients — by 17.5% (p < 0,05).

The most pronounced change in the concentration
of ceruloplasmin in a widespread tuberculosis
process-an increase in comparison with the group
of healthy individuals by 1.4 times (p<0,05), a less
significant increase in a limited process-by 1.3
times (p<0,05), in general, in TB, an increase in
the concentration of ceruloplasmin-by 1.3 times
(p<0,05). When decomposing in the lung tissue,
the level of ceruloplasmin increases by 1.4 times
(p<0,05), and in the absence-by 1.3 times
(p<0,05); in the presence of MBT and MDR-MBT,
the increase in this parameter is 1.3 times
(p<0,05) and 1.3 times (p<0,05), respectively, and
with MBT minus and no MDR, MBT increased by
1.37 times (p<0,05) and 1.38 times (p < 0,05). In
newly diagnosed patients, the level of
ceruloplasmin increased by 1.4 times (p<0,05), in
re — treated patients — by 1.3 times (p < 0,05).

In this pathology, there is a significant decrease in
the concentration of alpha-tocopherol in
comparison with the group of healthy
individuals-by 3.0 times (p<0,05), but the most
significant decrease in its concentration is
observed in the widespread tuberculosis process —
by 3.4 times (p<0,05), less pronounced — in the
limited one-by 2.9 times (p<o0,05). With a
widespread process, the reduction in relation to a

limited one is 15.1% (p<0,05). With destruction in
the lung tissue, the concentration of a-tocopherol
decreases to a greater extent (3.2 times p<0,05)
than in its absence (2.9 times p<0,05). In
re-treated patients, a decrease in the
concentration of alpha-tocopherol is observed —
by 3.1 times (p<0,05), in newly diagnosed patients
— by 2.9 times (p < 0,05). In the presence of MBT
and MDR of MBT, changes in the concentration of
alpha-tocopherol are more pronounced (decrease)
— 3.15 times (p<0,05) and 3.19 times (p<o0,05),
respectively, than in MBT minus and in the
absence of MDR of MBT-2.7 times (p<0,05) and
2.8 times (p<0,05). According to the obtained
data, in lung TB, ODC is shifted to the right,
which is accompanied by a shift in the
pro-oxidant-antioxidant balance towards LPO
activation and a decrease in the reserve of the
antioxidant system.the edox state of cells, in
particular, a violation of the balance between GSH
and GSSG, can regulate the rate of no intake from
extracellular S-nitrosothiols, which affects the
functional state of the L-arginine-NO system and,
subsequently, the implementation of blood OC
[6]. Increased generation of free radicals and
damage to the main mechanisms of antioxidant
protection are defined as oxidative stress [13].
Changes in blood OC and the activity of free
radical oxidation processes depend on the nature
of this pathology. Na more significant increase
P50..aq it is observed in the presence of a
widespread tuberculosis process (by 13.1%,
P<0,05), in the presence of destruction in the lung
tissue (by 14.6%, p<0,05), in the presence of
bacterial excretion (by 9.3%, p<0,05) and
MDR-MBT (by 9.33%, p<0,05. This is
accompanied by a more pronounced activation of
LPO and a decrease in the reserve of antioxidant
protection.

NO plays an important role in the pathogenesis of
TB and in the regulation of blood OC. During the
inflammatory process, an expression of the
inducible isoform of NO synthase is observed in
the body, which leads to an increase in the NO
concentration as a manifestation of non-specific
resistance of the body [28].
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In the case of pulmonary TB (in comparison with
the group of healthy individuals), an increase in
the concentration of nitrate/nitrites was found by
32.7% (p<0,05), but in the case of widespread
tuberculosis  inflammation, this parameter
increased by 44.0% (p<0,05), and in the case of
limited inflammation — by 28.7% (p<0,05), the
ratio of the process to the limited one is 11.9%
p<0,05. When analyzing changes in the
nitrate/nitrite concentration depending on other
characteristics of the tuberculosis process, an
increase in this parameter was found in
comparison with the group of healthy individuals,
but when comparing this parameter within the
analyzed signs,no differences were found.

Evaluating the literature data and indicators
obtained in the course of our study, it should be
noted that the level of nitrate/nitrite in lung TB
depends on the biological material (plasma,
leukocyte mass, alveolar macrophages, etc.) in
which this parameter is determined, on the
immunological characteristics of the
macroorganism, virulence and pathogenicity of
the microorganism [33]. M. E. Dyakova and
co-authors indicate that the NO concentration
correlates with classical markers of systemic
inflammatory response [18], R. Yu. Abdulaev et al.
note that changes in the plasma NO level in TB
patients characterize the course of a specific
process [24].

The imbalance that occurs in the metabolic links
that are very important for the Normal
functioning of the body undoubtedly has an
adverse effect on the course of the tuberculosis
process, the effectiveness of therapy, and requires
correction. The identified features justify the
appointment medicines that enhance the body's
antioxidant potential and improve oxygen
utilization.

Due to the lack of dynamics of destructive changes
in the lungs on the background of standard CT,
the treatment was supplemented with AP. 26
patients with various forms of destructive
pulmonary TB were examined. The study group of
patients was dominated by males (73.1%), young
and able-bodied people. Among the clinical forms,

infiltrative pulmonary TB prevails (57.7%),
MDR-MBT is observed in 73.1% of cases, and
there is a high proportion of TB risk factors. The
duration of CT before the use of AP was: up to 3
months-8 patients (30.8%); up to 6 months-18
(69.2%). In the course of complex therapy, a
decrease in the severity of inflammatory processes
was noted , and clinical improvement was
observed. Application AP in terms of up to 6
months allowed to achieve abacillation in 92.3%
(24 people) of cases and closure of decay cavities
—in 88.5% (23 people).

Under the conditions of AP application, an
increase in hemoglobin concentration by 5.8%
(p<0,05) is Noted, more pronounced in
infiltrative TB — by 5.9% (p < 0,05). At the same
time growth is observed kek. Its growth is 4.7%
(p<0,05), a more pronounced increase in this
indicator is observed in infiltrative TB — by 15.9%
(p < 0,05). SO value, at the same time, it increases
by 12.5% (p<0,05), with cavernous TB — by 20.4%
(p<0,05), with infiltrative TB-by 6.3% (p<0,05).

There is an increase in pO, with AP by 15.2%
(p<0,05), and if with cavernous pulmonary TB —
by 2.0% (p>0,05), then with infiltrative TB-by
26.1% (p<0,05), and if with cavernous pulmonary
TB-by 2.0% (p> 0,05). Indicators of the acid-base
state of the blood under these conditions did not
significantly change and remained within the
Normal range. When using this method in the
treatment of destructive forms of lung TB, a
decrease in p50,., was detected by 7.7% (p<0,05).
oxyhemoglobin to the left. Reducing p504q4is 6.2%
(p<0,05). There were no significant differences in
the shift of this parameter between the studied
forms of lung TB on the background of AP.

And it is known that NO in the lungs at
physiological concentrations inhibits cyclo-
oxygenase, inhibiting the release of thromboxane
A,, and when the inducible isophome of NO
synthase is stimulated, NO overproduction
occurs, exerting a proinflammatory effect [22]. In
our study, the use of AP is accompanied by a
decrease in the NO concentration by 36.8% . The
observed change in the activity of the L-
arginine-NO system may affect the SGC. It is
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assumed that the NO gas transmitter is involved
in the formation of the functional properties of
hemoglobin by modifying its affinity for oxygen
through systemic and regional, intra-erythrocyte
regulatory mechanisms, which is important in the
pathogenesis of hypoxic states, oxidative stress of
the body, and especially for their correction [5].

NO is involved in the regulation of
oxygen-binding properties of blood in the vascular
compartment, as a result of interaction with
hemoglobin, its various forms are formed, which
play the role of a kind of allosteric regulator of the
functional activity of this protein at the level of its
individual tetramers, which may be important for
the formation of functional properties of
hemoglobin and the formation of O flow, in the
tissue and maintaining the pro-oxidant-
antioxidant balance in the body [12].

Against the background of complex therapy with
the use of AP, there is a decrease in all the
indicators of the activity of LPO processes
analyzed by us. The DC concentration in plasma
decreases by 34.0% (p<0,05). A more significant
decrease in this parameter is observed in
infiltrative pulmonary TB — by 44.26% (p<0,05),
while in cavernous TB — by 33.3% (p<0,05). A
decrease in the level of DC in the erythrocyte mass
is Noted by 39.7% (p<0,05), with cavernous, this
indicator decreases by 42.2% (p< 0,05). There is
also a decrease in the level of MDA in plasma by
38.8% (p<0,05), in the erythrocyte mass — by
22.1% (p<0,05). In the course of complex
treatment with the use of AP, the degree of
antioxidant protection improves. Catalase activity
increases by 27.4% (p<0,05) in comparison with
the initial data: in infiltrative — by 17.9%
(p<0,05), in cavernous — by 28.9% (p<0,05). An
increase in the level of reduced glutathione on the
background of AP is observed by 17.4% (p<0,05),
but it is more pronounced in cavernous
pulmonary TB — by 18.2% (p< 0,05). When using
AP, there is a decrease in the concentration of
ceruloplasmin by 25.4% (p<0,05) compared to
the initial data, with cavernous-by 16.8% (p<0,05),
with infiltrativeLung TB — by 22.3% (p<0,05).

Nagainst the background of complex treatment,
an increase in the concentration of a-tocopherol
by 2.1 times was found (p<0,05). The level of this
antioxidant increases to a greater extent against
the background of AP with infiltrative (2.2 times,
(p<0,05). Changes in pro-oxidant-antioxidant
balance and concentration parameters NO in the
blood of the studied contingent indicates a
decrease in the severity of oxidative stress.

In AP, the lung collapses and, as a consequence,
the volume of the pulmonary field decreases,
which reduces the vital capacity of the lungs,
while the function of external respiration is
disrupted [29]. According to literature data, AP
leads to a decrease in ventilation by 10-15% and
oxygen consumption by 5-14% from the initial
function of the collapsed lung [4]. The use of
collapse-forming techniques in the treatment of
destructive forms of lung TB requires studying the
functional aspects of these methods [30]. Use of
antihypertensive pneumothorax in a shortened
procedure (for 4-6 months) minimizes the
likelihood of developing a rigid lung, which was
observed with prolonged (3-5 years) use of AP [4].
Revealed stimulating effect ep regional blood
flow, which is increased in the affected area [23].

Improvement of microcirculation, increased
arterialization of blood, occurring due to the shift
of ODC to the left, it reduces the activity of
peroxidation processes, increases the potential of
antioxidant protection. The shift of ODC to the
left can be regarded as an attempt by the body to
compensate for oxygen deficiency in conditions
where the function of external respiration is
impaired, and this can also have a favorable value
due to the antioxidant effect in conditions of
impaired oxygen utilization by tissues.

V. CONCLUSIONS

1. Detected content in different clinical forms of
pulmonary tuberculosis, changes in the
indicators of oxygen transport function, the
activity of free radical processes, and a
decrease in blood antioxidant protection are
significant significance in the pathogenesis of
this disease. The most significant decrease in
the affinity of hemoglobin for oxygen, namely,
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an increase in p50,., , it is observed with a
widespread tuberculosis process (by 14.6%,
P<0,05), in the presence of destruction in the
lung tissue (by 13.1%, p<0,05), in the presence
of bacterial excretion (by 10.5%, p<0,05) and
MDR of M. tuberculosis (by 9.9%, (p<0,05).
Pulmonary tuberculosis is characterized by
the development of oxidative stress, the
degree of which increases depending on the
prevalence of the tuberculosis process and the
severity of the patient's condition. In this
pathology, an increase in the concentration of
nitrate/nitrites in plasma was detected-by
32.7% (p<0,05), with widespread tuberculosis
inflammation, an increase in this parameter is
observed by 44% (p<0,05), and with
limited-by 28.7% (p<0,05).

In the complex treatment of destructive forms
of pulmonary tuberculosis with the proposed
use of collapse therapy, a decrease in p5oreal
by 7.7% (p<0,05). NO — by 36.8% (p<0,05),
as well as a decrease in the activity of
peroxidation processes: diene conjugates in
plasma — by 34.0% (p<0,05), in erythrocyte
mass — by 39.7% (p<0,05), malondialdehyde
in plasma - by 38.8% (p<0,05) , in erythrocyte
mass-by 22.1% (p<0,05). When using this
method, the degree of antioxidant protection
improves: catalase activity increases by 27.4%
(p<0,05), a-tocopherol - by 119.2% (p<0,05),
the level of reduced glutathione - by 17.4%
(p<0,05) and the concentration of
ceruloplasmin decreases by 254% (p
(p<0,05).

. The positive effect of therapy of this pathology

with the use of pneumothorax is realized
through the correction of pathogenetically
significant oxygen-dependent mechanisms,
namely, through the contribution of the
oxygen transport function of the blood and the
gas transmitter NO reducing the pro-
oxidant-antioxidant imbalance.
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