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Burden of Risk Factors of Common Non-Communicable Diseases in
Young Adult Women: A Community Based Study in Delhi
By Ankita Singh, T K Ray & Balraj Dhiman

Abstract- Introduction: India is passing through an epidemiological transition in health with high
rates of urbanization; which in turn leads to economic improvement and one of the effect of this
economic improvement is shift in disease spectrum from communicable to non communicable
diseases. Non communicable disease contribute to around 5.87 million (60%) of all deaths in
India. Women and men have different levels of exposure and vulnerability to Non communicable
diseases risk factors. The present study was done in community setting to identify prevalence
and distribution of risk factors for common Non communicable diseases among young adult
women.

Methods: A community based cross sectional study conducted in Palam Village of New Delhi. A
total of 585 patients were interviewed using a self designed, semi structured, pre designed
questionnaire. Waist circumference was measured using non stretchable measuring tape and
blood pressure was measured using digital blood pressure apparatus. Digital weighing scale
was used to measure weight of study subjects. Association between qualitative variables was
done using chi square test.
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Burden of Risk Factors of Common Non-
Communicable Diseases in Young Adult
Women: A Community Based Study in Delhi

Ankita Singh * T K Ray ° & Balraj Dhiman *

Abstract-  Introduction: India is passing through an
epidemiological ftransition in health with high rates of
urbanization; which in turn leads to economic improvement
and one of the effect of this economic improvement is shift in
disease spectrum from communicable to non communicable
diseases. Non communicable disease contribute to around
5.87 million (60%) of all deaths in India. Women and men have
different levels of exposure and wulnerabilty to Non
communicable diseases risk factors. The present study was
done in community setting to identify prevalence and
distribution of risk factors for common Non communicable
diseases among young adult women.

Methods: A community based cross sectional study
conducted in Palam Village of New Delhi. A total of 585
patients were interviewed using a self designed, semi
structured, pre designed questionnaire. Waist circumference
was measured using non stretchable measuring tape and
blood pressure was measured using digital blood pressure
apparatus. Digital weighing scale was used to measure weight
of study subjects. Association between qualitative variables
was done using chi square test.

Results: Majority of study subjects were housewives and
belong to upper lower and lower middle socioeconomic
status. Half of the study subjects were moderately active. Most
of the participants have unhealthy dietary habits. Around 2/3¢
of study subjects were taking inadequate servings of fruits and
vegetables and almost half of them were consuming salt more
than the recommended levels. More than half (57.8%) of
married subjects were eating salty food and snacks more than
once in a week than the unmarried subjects. Out of 411 study
subjects who were consuming inadequate amount of fruits
and vegetables in a day, 60.3% belonged to nuclear family
39.6% to joint family.

Conclusion: High risk factors of common non communicable
diseases among young adult females is seen in Palam village,
New Delhi. There is an urgent need to implement population,
individual and programme wide prevention and control
interventions to lower serious consequences of Non
Communicable Diseases.

Author e Junior Resident, Department of Community Medicine, LHMC,
New Delhi.

Author o: Professor, Department of Community Medicine, LHMC, New
Delhi. e-mail: tapaskray67 @gmail.com

Author p: Director Professor, Department of Community Medicine,
LHMC, New Delhi.

I [NTRODUCTION

improvement and one of its effect is shift in disease

spectrum from communicable to non communicable
diseases(1).Non  communicable  diseases (NCDs),
especially cardiovascular disease, diabetes mellitus,
and stroke, have emerged as a major public-health
problem in India. NCDs kill 41 million people each year,
equivalent to 71% of all deaths globally (2). According to
Indian Council of Medical Research (ICMR) report
contribution of Non-Communicable Diseases (NCDs) to
total death in the country was 61.8% in 2016, as
compared to 37.9% in 1990 (3).Due to this
epidemiological health transition, India’s health system
is facing dual challenge. Every year, 15 million people
die from a NCD between the ages of 30 and 69 years;
over 85% of these "premature" deaths occur in low- and
middle-income countries(2). In India, 34.3% of total
deaths in age group of 15 to 39 years were due to NCDs
in 2016 s. NCDs were the dominant cause of death in
those 40 years or older (3), but their onset occurs in
younger age. The morbidity and mortality in most
productive phase of life is posing serious challenges to
Indian society and economy (4). Around the world NCDs
affects women and men equally (2)Modifiable
behaviours, such as tobacco use, physical inactivity,
unhealthy diet and the harmful use of alcohol along with
metabolic risk factors like raised BP, overweight/obesity,
hyperglycemia and hyperlipidemia, all increase the risk
of NCDs. Social customs related to physical mobility
may reduce women’s opportunities for activities thus
women are more likely to be obese than men, which

‘ n India high rates of urbanization has led to economic

leads to their increased vulnerability to non
communicable diseases (5) Non communicable
diseases result in high health care costs, lost

productivity and catastrophic expenses, and even if
household has money available for health care, these
funds are often spent on men’s health needs (6) Deaths
of women or men from NCDs during their most
productive years (40-60 years) can result in tragedy for
families and catastrophic expenditure. The loss of
women’s labour can push vulnerable families deeper
into poverty, particularly in rural areas in developing
countries  where the number of female-headed
households is increasing as men migrate for

© 2020 Global Journals

2020

Year

H

(F)



H Year 2020

(F)

employment. The major impact of adult female mortality
on household welfare is well established, including
higher mortality amongst small children, food insecurity,
children withdrawn from school, increased work burden
on children and loss of assets. The burden of NCDs in
the family is also borne by girls and women indirectly, as
the principal caregivers in many households. Their
educational and income earning opportunities are
interrupted when having to stay at home to care for a
sick family member (2) Moreover, a woman’s health
status also relates to health and vulnerability to their
children. Women'’s health is therefore critically important
to health of future generations (7)

Though many community based studies have
been done to assess the prevalence of risk factors of
Non communicable diseases but there is still a dearth of
such studies among young adult women.

Therefore, the present study was done in
community setting to identify prevalence and distribution
of risk factors as well as awareness for non
communicable diseases among young adult women.

[I.  MATERIAL AND METHODOLOGY

The present study was a community based
cross sectional study, conducted in Palam Village, New
Delhi.lt is one of the field practice area of department of
Community Medicine, Lady Hardinge Medical College,
New Delhi.The study was carried out from November
2017 to March 2019. Data was collected from January
2018 to December 2018. The study population
comprised of all the women of 15 — 24 years of age who
were permanent residents of Palam Village (residing for
more than 1 year). The sample size was calculated by
the formula N = 4pg/Pwhere p represents prevalence of
obesity (BMI > 30) which is 14.6 % obtained from the
previous study done by J. S. Thakur et al on Profile of
Risk Factors of Non Communicable Diseases in Punjab,
Northern India: Results of a State Wide STEPS Survey. ‘I
was allowable error, taken as 20% of p. Therefore, a
sample size of 585 individuals was taken.Palam village
has a population of 12000 & total number of households
is 2400 .Sampling unit was household and study unit
was young adult women of age 15 to 24 vyears.
Systematic random sampling was applied with sampling
interval of 4 (2400/585=4). Area map was made and
first household was selected randomly and then every
4" household was Vvisited till the required sample size
was obtained. If eligible subject was not found in the 4"
household then adjacent household was visited. If more
than 1 eligible girl were residing in the same household,
then only one was included in the study by random
selection. Information regarding risk factors [Physical
inactivity, dietary risk factors, stress and behavioral risk
factors (tobacco and alcohol wuse)] for non
communicable diseases was  collected bysemi
structured interviews schedule consisting of socio

© 2020 Global Journals

demographic characteristics, Global Physical Activity
Questionnaire (GPAQ) by WHO to assess physical
activity level, dietary assessment by pre designed
questionnaire, stress assessment using General Health
Questionnaire 12 (GHQ 12), behavioral risk factors by
pre designed questionnaire. Non stretchable measuring
tape, digital weighing scale, portable stadiometer, digital
BP apparatus were used to measure waist and hip
circumference, weight, height and blood pressure
respectively.

I11. RESULTS

A total of 604 households were visited and 596
study subjects were enrolled. Eleven study subjects
were excluded (6 refused to give consent and 5 were
pregnant), hence the data of 585 subjects was
analyzed. Majority (70%) of study subjects were married
and Hindu by religion (85.7%). More than half (64.7%) of
the study subjects belonged to nuclear family. Most
(40%) of study subjects were housewives. Out of those
who were employed 6.9% were housemaids and
classified as unskilled workers and 21% were working in
parlors and boutiques and classified under semi skilled
workers.  Nearly 1/3“ of subjects were students,
studying in schools and colleges. 9% of women were
illiterate. 11% of subjects studied till primary school and
30% till middle school and 27% studied up to high
school. 18% of women studied till intermediate. Most of
study subjects (44.4%) belonged to lower middle
socioeconomic  status followed by upper lower
socioeconomic status (43.6%) whereas 1.2% belonged
to upper socioeconomic status and 3.2% to lower
socioeconomic status. 56% (328) of study subjects were
vegetarian and 44% (257) non vegetarian. Majority
(70.3%) of them were taking inadequate servings of
fruits and vegetables. Excessive salt intake was present
among all subjects. 56% of study subjects were adding
extra salt to their food and 53.6% were consuming salty
snacks and salty foods >1 day/week. Majority (88%) of
individuals were using mustard oil for cooking purpose
and 2.4% were changing the brand of cooking oil
regularly. Majority (72.5) of the study subjects were
moderately active and involved in moderate intensity
activities. 27% of study subjects had sedentary lifestyle
and 0.5% were heavy workers.8.8% of the study
subjects were found to be under stress. In more than
half (58.46%) of study subjects waist hip circumference
ratio was less than 0.85 indicating absence of
abdominal obesity. Overall mean BMI of study
population was 21.4 kg/m? (+3.03) with the range 16.8
to 30. Majority of study subjects (53.3%) had BMI within
normal range. 34.8% were overweight while 7% were
underweight and 4.2% were pre obese and obese.



IV. DISCUSSION

Although the NCD burden has grown, India still
does not have sufficiently detailed data on NCDs for
research and policy purposes. Most of the studies that
have reported prevalence of risk factors of NCDs
included wide range of age groups ranging from 15- 60
years, but the study on risk factors among young adult
and more specifically in young females are rare. Most of
the times, women are victims of the worse deprivation
as a consequence of poor empowerment and
discriminatory beliefs and practices. Keeping this in
view, the present study was conducted in Palam village,
Delhi among young adult women of age 15 to 24 years
to find the prevalence of risk factors of common NCDs.
In the present study, inadequate intake of fruits and
vegetables was found in majority (70.3%) of study
subjects. This finding was similar to study done by
Vijayakarthikeyan M 89) where, prevalence of inadequate
servings of fruits and vegetables was 62%. Findings of
present study is also in agreement with most of the
previously done studies (9,10,11,12,13). However, few
studies like Mishra et al (14) and Bhattacharjee et al (15)
report a higher prevalence of adequate fruits and
vegetables intake as compared to current study. This
finding in our study might be due to the reason that, a
large proportion of study subjects in our study belonged
to underprivileged socioeconomic class (upper lower
and lower) who might have found it's consumption
highly expensive. This was also evident by the finding in
our study that, intake of fruits and vegetables was
decreased as socioeconomic status decreased among
study subjects and this was found highly significant (p
value =0.017). Also, preference was given to male
members and children of the family, if at all, fruits were
bought in the family. Street food was more favoured by
working women and students due to its easy availability
in their working and school premises. Dislike of most of
the vegetables was commonly found among study
subjects. Lack of awareness regarding benefits of fruits
and vegetables consumption could also be the reason
behind such low prevalence of eating fruits and
vegetables.

In our study, all of the study subject reported to
consume more than 5g salt per day which was in
agreement with NCDs country profile 2018 by WHO in
which the mean population salt intake in Indian adult
women (age: =20 years) was reported 9g per day (2)
Sedentary lifestyle was reported in nearly one third of
study subjects (27%) and they used to spend their
leisure time in watching television or using mobile
phones. Majority (72.5%) of study population was
engaged in moderate level of physical activity like
brooming, mopping, washing clothes, walking to and
from work or schools. Only 0.5% were heavy worker. The
findings of our study were similar to that of Ketkar et al
(10), Gupta et al (16). Unlike our study, Valliyot et al(17)

reported moderate level of physical activity in only 42%
of study subjects.

Overweight and obesity was found in 39% of
study subjects which is in accordance to NFHS 4 data
which reports prevalence of overweight and obesity to
be nearly 35% among adult women. In our study 34.8 %
of subjects were overweight and 4.2% were obese. This
prevalence of overweight and obesity could be
attributed to inadequate dietary practices and easy
availability and affordability of unhealthy food, lack of
physical activity. The findings in present study are in
concordance with the findings of study done by Sandhu
et al in Delhi(18) (33.1% overweight and 6% obese) and
Bhagyalakshmi et al in Gujarat (9). Few (8.8%) study
subjects were found to be under stress in our study,
comparable to findings of Laskar et al (12).Marital
conflicts was the major cause of stress as reported by
research participants.

As the prevalence of risk factors of NCDs like
inadequate fruit and vegetable consumption, excessive
salt intake among young adult women i.e. 15 to 24 years
has been found very high in our present study, primary
prevention has a major role in preventing occurrence of
NCDs in later age. So it is recommended to promote
healthy lifestyle in this age group female who will further
inculcate these practices in their family. In our study,
there was high proportion of school and college going
students who had sedentary lifestyle. So knowledge
regarding healthy lifestyle like physical activity and
healthy diet should be inculcated in students through
curriculum and teachers should be trained.
Consumption of inadequate fruits and vegetables in a
day was found in majority of study subjects. One reason
might be fruits are considered expensive. Awareness
activities regarding intake of seasonal fruits and
vegetables in schools as well as in community should
be carried out, which are relatively cost effective but
equally nutritious. There should be a restriction and its
strict implementation on selling of street and junk food in
premises of schools and colleges to discourage its use.
Many of the schools and colleges have already
implemented this, but it have to be further strengthened
and promoted. Mass media campaigns, taxes on
unhealthy food, subsidies on healthy foods, mandatory
food labeling and marketing restrictions on unhealthy
food should be done.

Conflict of Interest: None
REFERENCES REFERENCES REFERENCIAS

1. Mohan V, Deepa R. Risk factors for coronary artery
disease in Indians. J Assoc Physicians India. 2004;
52:95-7.

2. WHO. Non Communicable Diseases Country
Profiles 2018. Geneva World Health Organization
[Internet] 2018 Sep [cited on 2018 Nov 15] Available
from: https://www.who.int/nmh/publications/en/.

© 2020 Global Journals

H Year 2020

(F)



E Year 2020

(F)

w

10.

11.

12.

13.

14,

15.

ICMR “India: Health of the Nation’s States”.

Reddy KS. Prevention and control of non-
communicable diseases: status and strategies. New
Delhi: Indian Council for Research on International
Economic Relations; 2003. p. 30.

WHO. Non Communicable Diseases and gender

factsheet. Pan American Health Organization
(PAHO). Series: Chronic Diseaslssue brief.
[Internet] [cited on 2018 sep 15] Available from:

www.paho.org/hg/index.php?option=com_docman
&task=doc_download

Bhalwar R. Textbook of Community Medicine. 3"ed.
New Delhi: Wolters Kluwer; 2019. General principles
and practice of non communicable diseases and
healthy lifestyle (physical fithess, healthy diet and
obesity prevention); p 821-23.

WHO. Women and health Today's evidence
Tomorrow’'s agenda. Geneva. World Health
Organization [Internet] 2009 [cited on 2017 sep 14]
Available from: www.who.int/gender/women_health
report/full_report 20091104 _en.pdb.
Vijayakarthikeyan M., Krishnakumar J., Umadevi R.
Cross-sectional study on the prevalence of risk
factors for non-communicable disease in a rural
area of Kancheepuram, Tamil Nadu.Int J
Community Med Public Health, 2017; 4(12):4600.
Bhagyalaxmi A, Trivedi A, Jain S. Prevalence of risk
factors of non communicable diseases in a district
of Guijarat, India. J Health PopulNutr. 2013;
13:78-85.

Ketkar AR, Veluswamy SK, Prabhu N, Maiya AG.
Screening for noncommunicable disease risk
factors at a workplace in India: A physiotherapy
initiative  in a  healthcare  setting.  Hong
Kong Physiother J. 2015 Jun 1;33(1):3-9.

Anand K, Shah B, Gupta V, Khaparde K, Pau E,
Menon GR, Kapoor SK. Risk factors for non
communicable diseases in urban Haryana: a study
using STEPS approach. Indian Heart J. 2008 Jan
Feb; 60(1):9-18.

Laskar A, Sharma N, Bhagat N. Lifestyle Disease
Risk Factors in a North Indian Community in Delhi.
Indian J Community Med 2010; 35(3):54-9.

Bhalerao SD, Somannavar M, Verneka S,
Ravishankar R, Goudar SS. Risk factors for type 2
diabetes mellitus in rural population of north
Karnataka: a community based cross sectional
study. International Journal of Pharma Med and
Biological Science. 2014; 3(1):1-14.

Mishra A, Pandey RM, Devi JR, Sharma R, Vikram
NK, Khanna N. High prevalence of diabetes, obesity
and dyslipidemia in urban slum population in
northern India. International Journal of Obesity and
Related Metabolic disorders. Int J Obes Relat Metab
Disord. 2001; 25(11):1722-29.

Bhattacherjee S, Datta S, Roy JK, Chakraborty M. A
Cross sectional Assessment of Risk Factors of Non

© 2020 Global Journals

16.

17.

18.

Communicable Diseases in a Sub Himalayan
Region of West Bengal, India Using WHO STEPS
Approach. J Assoc Physicians India. 2015;
63(12):34-40.

Gupta R. Coronary heart disease in India: Absolute
numbers and economic burden. BMJ 2004;
32(8):807-10.

Valliyot B, Sreedharan J, Muttappallymyalil J, Valliyot
SB. Risk factors of type 2 diabetes mellitus in the
rural population of North Kerala, India: a case
control study. Diabetol Croat. 2013; 42(1):33-40.
Sandhu S, Chauhan R, Mazta SR. Prevalence of
Risk Factors for Non Communicable Diseases in
Working Population. MAMC Journal of Medical
Sciences. 2015; 1(2):101-104.


https://www.ncbi.nlm.nih.gov/pubmed/?term=International+Journal+of+Community+Medicine+and+Public+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=International+Journal+of+Community+Medicine+and+Public+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=International+Journal+of+Community+Medicine+and+Public+Health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diabetologia+Croatica

Tables

Table 1: Distribution of study subjects according to Socio Demographic profile

Marital status Number (%)
Married 408 (70.0)
Unmarried 177 (30.0)
Total 585 (100.0)
Religion Number (%)
Hindu 501 (85.7)
Muslim 84 (14.3)
Total 585 (100.0)
Type of family Number (%)
Nuclear family 378 (64.7)
Joint family 206 (35.3)
Total 585 (100.0)
Nature of occupation Number (%)
Unskilled worker 40 (6.9)
Semiskilled worker 123 (21.0)
House wife 234 (40.0)
Students 188 (32.1)
Total 585 (100.0)
Education Number (%)
llliterate 53 (9.0)
Primary 64 (11.0)
Middle 175 (30.0)
High school 159 (27.0)
Intermediate 105 (18.0)
Graduate or Post 29 (5.0)
Graduate
Total 585 (100.0)
Socu;(::tclir;omm Nurmber (%)
Upper 7 (1.2
Upper middle 45 (7.6)
Lower middle 259(44.4)
Upper lower 256 (43.6)
Lower 18 (3.2)
Total 585 (100.0)

Table 2: Distribution of study subjects according to dietary habits

Dietary information Quantity and practices Number (%)
. . <5 Servings/ day 411 (70.3)
Consumption of Fruits and Vegetables =5 servings per day 174 (29.7)
. <5 gm/day 0
Saltintake >5 g/ day 585 (100.0)
Yes 328 (56.0)
Extra salt added to food NO 258 (44.0)
<1 day/ week 271 (46.32)
) 1-3 days/ week 194 (33.16)
f Salty f k
Consumption of Salty foods/Snacks 36 days/ week 79 (13.50)
Daily 41 (7.0)
Ghee/ Butter 0
Cooking oil Mustard oil 515 (88.0)
9 Refined oil 68 (11.6)
Olive Oil 2 (0.4)
. . Yes 14 (2.4)
Change of cooking oil No 571197.6)
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Table 3: Distribution of study subjects according to physical activity on the basis of GPAQ (Global Physical Activity

Table 4: Distribution of study subjects according to stress (assessed by General Health Questionnaire 12) and waist

© 2020 Global Journals

Questionnaire)

Physical activity Number (%)
Sedentary 158 (27.0)
Moderate 424 (72.5)

Heavy 3 (0.5)

hip circumference ratio

Stress Number (%)
Absent 533 (91.2)
Present 52 (8.8)
Total 585 (100.0)
WHCR Number (%)
<0.85 342 (58.46)
>0.85 243 (41.45)
Total 585 (100.0)

Table 5: Distribution of study subjects according to Body Mass Index

Body Mass Index Number (%)
18.510 22.9 (Normal) 314 (53.3)
23 10 24.9 (Overweight) 205 (34.8)
2510 29.9 and >30 (pre obese 25 (4.2)
and obese)
<18.5 (Underweight) 41 (7.0)
Total 585 (100.0)
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Abstract- Introduction: Periodontitis is a multifactorial disease, characterized by an inflammatory
response of the periodontal tissues to a dysbiotic biofilm in the subgingival surface. The
presence of keystone pathogens, such as Porphyromonas gingivalis, is one of the main causes
of dysbiosis, although the host response is preponderant in the beginning and the progression of
the disease. The periodontal treatment is based on the mechanic scaling of the biofilm but using
of chemicals adjuvants has been preconized. However, there are many restrictions related to the
antibiotics and other chemical adjuvants usage, which makes the use of herbal medicines for
this purpose very promising. In addition, many herbal medicines have been used in the folk

medicine, with various biologic effects.

Objective: To evaluate in vitro the effect of linalool in the periodontitis.
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In Vitro Immunomodulatory Effect of Linalool on
P. gingivalis Infection
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Pimentel A. C. M. %, Oliveira, Y. A.*, Miranda, P. M. ¥, Santos, E. K. N. ®, Meyer, R.¢, Xavier, M. T. £
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Abstract- Infroduction: Periodontitis is a multifactorial disease,
characterized by an inflammatory response of the periodontal
tissues to a dysbiotic biofilm in the subgingival surface. The
presence of keystone pathogens, such as Porphyromonas
gingivalis, is one of the main causes of dysbiosis, although
the host response is preponderant in the beginning and the
progression of the disease. The periodontal treatment is
based on the mechanic scaling of the biofilm but using of
chemicals adjuvants has been preconized. However, there
are many restrictions related to the antibiotics and other
chemical adjuvants usage, which makes the use of herbal
medicines for this purpose very promising. In addition, many
herbal medicines have been used in the folk medicine, with
various biologic effects.

Objective: To evaluate in vifro the effect of linalool in the
periodontitis.

Material and Methods: 61 volunteers with and without
periodontitis were evaluated. Peripheral blood mononuclear
cells were cultured in presence of the crude extract of
Pormphyromonas gingivalis and in the presence of linalool for
48h. The lymphoproliferation and the cell death were
evaluated by flow cytometry and the concentration of IL-6, IL-
10, IL-17 and IFN-gama were evaluated by enzyme-linked
immunoassay (ELISA).

Results and discussion: The individuals with periodontitis
produced higher levels of IL-6 than those without the disease,
when peripheral blood mononuclear cells were cultured with
linalool (p=0.02). In addition, the concentration of the four
cytokines evaluated were higher in the culture supernatants of
the peripheral blood mononuclear cells stimulated with
Porphyromonas gingivalis (p<0.01), when compared to those
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cultured with linalool only. The linalool alone induced low
production of IL-6, IL-10 and IFN-gama than when the
peripheral blood mononuclear cells were cultured in presence
of the linalool and the Pomhyromonas gingivalis extract
concomitantly (p<0.01). Individuals without periodontitis
showed higher proliferation rates of T lymphocytes when these
cells were cultured with no stimulus (p=0.04) or in the
presence of the crude extract of Porphyromonas gingivalis
(p=0.03). There was no difference among the stimulus in the
apoptosis induction.

Conclusion: The use of linalool determined Ilower
concentrations of cytokines in culture. Linalool showed low
toxicity to host cells.

Keywords: periodontal inflammation, porphyromonas
gingivalis, linalool, periodontal treatment.

[ [NTRODUCTION

Deriodontitis is an inflammatory disease caused by
an interaction between a dysbiotic subgingival

biofim and the host immuno-inflammatory
response (HUANG and GIBSON, 2014). It is known that
Porphyromonas gingivalis (Pg), a bacteria presente in
the oral microbioma, induces the production of
proinflammatory cytokines, promoting inflammation of
the periodontal tissues (HAJISHENGALLIS, 2014) and
progressive periodontal breakdown (ZHOU et al,
2017).

This disease has been associated with a variety
of other disorders, such as cardiovascular diseases
(LOOS et al., 2000), diabetes (MONTEIRO et al., 2017),
metabolic syndrome (GOMES-FILHO et al., 2016),
respiratory diseases (SOLEDADE-MARQUES et al,
2017), low birth weight (GOMES-FILHO et al., 2007) and
erectile dysfunction (SINGH et al., 2017). In addition,
some studies have been demonstrated that the
periodontal inflammation can be associated with
infammatory  autoimmune  diseases, such as
rheumatoid arthritis (FUGGLE et al., 2016) and systemic
lupus erythematous (RUTTER-LOCHER et al., 2017).

Due to the local effects and the association with
other disorders, the prevention, treatment and control of
the periodontitis are needed. The main treatment
involves the mechanic control of the subgingival biofilm
through scaling and root planning. However, the chemic
control can be added in order to reduce the bacterial
pathogenicity (MORO et al., 2017).
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The use of antibiotics and mouthwashes based
on chlorhexidine or ftriclosan are the most commonly
used chemical agents in periodontal treatment.
Nevertheless, the use of these agents should be
restricted due to the toxicity, since they can be
converted in toxic compounds by photodegradation and
methylation, and due to their ability to bioaccumulate
(CORTEZ, 2011). In addition, the systemic use of
antibiotics can promote adverse effects, such as
bacterial resistance, a very important problem in public
health (HAJISHENGALLIS and LAMMONT, 2014).

Because of these disadvantages, the study of
phytotherapy, specially the use of extracts and essential
oils has been increased (MANAOUZE et al., 2017).
Furthermore, the results from the use of natural products
in integrative medical practices as adjuvants to pain,
inflammatory  processes and anxiety disorders
treatments have reinforced this search (OLIVEIRA et al.,
2017).

Among the components of the essential oils of
several plants, such as lavender, sage, rosewood and
basil, stands out linalool, a monoterpene alcohol
(CHENG et al.,, 2017) that possess analgesic, anti-
inflammatory, anticonvulsant and neuroprotective
properties (ELISABETSKY et al., 1995; PARK et al,
2016). In vitro studies showed that linalool can inhibit
the growth of Porphyromonas gingivalis (JUIZ et al.,
2016).

Thus, the present study aimed to evaluate the in
vitro effect of linalool in the production of IL-6, IL10, IFN-
y e IL-17, as lymphoproliferation and the cell death in
context of periodontitis.

II.  MATERIAL AND METHODS

This research was approved by the Institutional
Review Board of Feira de Santana State University
through CAAE no 46267915.8.0000.0053.

The in vitro experimental study was conducted
through the analysis of peripheral blood mononuclear
cells (PBMC) of 61 individuals attended at the School of
Dentistry of the Feira de Santana State University, Bahia,
Brazil. The exclusion criteria consisted of individuals with
a history of systemic diseases, current gestation,
previous periodontal treatment, smoking, antibiotic and
anti-inflammatory use in the six and two months before
data gathering, respectively.

A pilot study was performed to determine the
minimum error of 950 pg/mL and standard deviation of
IL-6 levels of 1260 pg/mL. The level of significance and
power of the test adopted was of 5% and 80%,
respectively, in a ratio of 1: 4. In addition, 10% was
added to predict losses.

After the periodontal evaluation, which included
probing depth, clinical attachment level and bleeding
on proing, the individuals were separated into two
groups: 12 individuals with the diagnosis of
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periodontitis (P) and 49 individuals without periodontitis
(WP).

Individuals ~ with  periodontitis  were the
participants who had at least four teeth with at least one
site with probing depth greater than or equal to 4 mm;
clinical attachment loss greater than or equal to 3mm;
and bleeding on probing concomitantly (GOMES-FILHO
et al., 2007).

Linalool compound was obtained commercially
(Sigma, SP, BR), racemic mixture (+/-), lot STBD6780V.
Porphyromonas gingivalis strain ATCC 33277 was grown
in Brucella broth supplemented with 0.5% yeast extract,
0.1% hemin, 0.1% menadione and 0.05% L-cysteine
under anaerobic conditions (85% N2, 10% H2, 5%
CO2). The immunogenic extract was produced by a
protocol standardized by Trindade et al (2008).

Previosly to the execution of sandwich-type
Enzyme-Linked Immunosorbent Assay (ELISA), cell
culture was performed in 24-well plates (10° cells per
well) with Roswell Park Memorial Institute (RPMI) culture
medium with 1% antibiotic/antimycotic and 10% fetal
bovine serum. Cultivation was carried out at 37°C, in
humidified atmosphere and in the presence of CO,. The
PBMC of the individuals were cultured with the following
stimulus conditions: (1) cells in RPMI medium as a
negative control (white); (2) addition of pokeweed
mitogen (PWM) as a positive control at 2.5 pg/mL; (3)
addition of the extract of Porphyromonas gingivalis at a
concentration of 0.5 yg/mL; (4) addition of 10 pg/mL
linalool previously standardized from the cellular
cytotoxicity test, a 3% methanol/DMSO solution was
used to solubilize the compounds and (5) addition of
linalool at a concentration of 10 pg/mL and extract of
Porphyromonas gingivalis at the concentration of 0.5
pg/mL.

Following cell culture, for cytotoxicity
assessment, PBMC were distributed in 96 well plates in
RPMI culture medium with 1% antibiotic/antimycotic and
10% fetal bovine serum. The linalool was added at
different concentrations 100 pg/mL, 50 pg/mL, 25
pg/mL, 10 ug/mL, 5 pg/mL, 2 ug/mL and 1 pg/mL. After
48 h, the plate was removed and centrifuged at 1000
rom for 5 minutes at 4°C. The supernatant was
aspirated and then 100ul of the solution of MTT-
tetrazolium [3- (4,5-dimethazol-2-yl-2,5-diphenyltetra-
zolium bromide)] (Sigma Chemical Co., St. Louis, MO,
USA) at 6 mg/mL was added to the well. The cells were
again incubated for 4 hours in a humid chamber at 37°
C and 5% CO2, then centrifuged at 1000 rpm for 5
minutes at 4°C. After removal of the culture medium,
100 uL of dimethylsulfoxide (DMSO, Sigma-Aldrich Co.,
SP, BR) was added to the well. The reading
absorbance value was determined at wavelength at
570 nm using a microplate reader. The assay was
carried out in six-fold. Compounds that allowed a cell
viability greater than or equal to 90% were considered
non-toxic.



The concentrations of the cytokines, IL-6, IL-10,
IL-17 and IFN-gama in cell culture supernatants after 48
hours of culture, in the presence of pokeweed mitogen
(PWM) (2.5 pg/mL); of the antigen, extract of
Porphyromonas gingivalis (0.5 pg/mL); of linalool (10
pMg/mL) and linalool (10 pg/mL) in addition to the
Porphyromonas gingivalis extract (0.5 ug/mL) were
measured by enzyme immunoassay using commercially
available kits (R & D, Systems, Minneapolis, USA). The
assays were performed using 96-well flat-bottomed
adsorption polystyrene plates (COSTAR, Coornig Life
Science, Tewksbury, MA, USA). All steps were also
performed according to the manufacturer's instructions.
After development with tetramethylbenzidine (TMB) and
quenching of the reaction with H2SO4, optical density
was determined in ELISA Reader (ELx 800 - Bio-Tek)
adjusted to a wavelength in the 450 nm range.

Previosly to the evaluation of apoptosis/necrosis
induction by flow cytometry, PBMC were cultured in 24-
well culture plates (10° cells per well) for 18 h at 37°C,
5% CO2 in RPMI medium containing antibiotic and
antimycotic, in presence of pokeweed (2.5 pg/mL);
dexametasona (1uM); of the extract of Porphyromonas
gingivalis (0.5 pg/mL); of linalool (10 ug/mL) and linalool
(10 pg/mL) with the extract of Porphyromonas gingivalis
(0.5 yg/mL), added concomitantly. After incubation, the
programmed cell death identification assay was
performed using a detection kit, by identification of
phosphatidylserine expression in the cell membrane, by
the addition of annexin V conjugated to fluorescein
isothiocyanate (FITC), (SIGMA-USA) in concentration of
25 pyg/mL in cells post-cultured with the antigens for 5
min at room temperature.

For detection of necrotic cells, 50 pg/mL
propidium iodide was added to the cells one minute
prior to acquisition to read the reaction on the flow
cytometer (Facscalibur, Franklin Lakes, USA).

For the verification of the cell proliferation
capacity, the PBMC were labeled with the cell
proliferation marker 5-carboxy-29, 79 dichlorofluore-
sceoxyacetatesuccinimidyl ester (CFSE) (Invitrogen,
Carlsbad, USA), diluted in dimethylsulfoxide (DMSQ)
added to the well at a final concentration of 2 mM, then
they were incubated for 10 minutes at 37°C. After this
step, labeled PBMC were distributed at a concentration
of 10° per well in cell culture dishes in RPMI culture
medium added 1% antibiotic/antimycotic and 10% fetal
bovine serum in the presence of poke weed (2.5
pg/mL); of the extract of Porphyromonas gingivalis (0.5
pg/mL); of linalool (10 ug/mL) and linalool (10 pg/mL)
and Porphyromonas gingivalis extract (0.5 pg/mL),
concomitantly. The negative control contains only with
culture medium. Cultivation was carried out at 37°C,
humidified atmosphere and in the presence of CO2.
After 48 h the samples were collected and read by flow
cytometry (Facscalibur, Franklin Lakes, USA).

The distribution of the data was tested by using
the Kolmogorov-Smirnov test. The comparison between
the groups was performed with the Student's T-
parametric test for the data that presented normal
distribution and with the non-parametric Mann-Whitney
test for those who did not present normality in the
distribution.  Following the same criterion, the
comparison between the stimuli was done using the
ANOVA test with Games-Howell posthoc for normal
distribution and the Kruskall-wallis test, followed by the
Bonnroni-corrected Mann-Whitney test, in absence of
normal data distribution.

I11. RESULTS AND DISCUSSION

Participants in this study were 61 individuals
who met the eligibility criteria. The group with
periodontitis (P) was composed of 12 participants
(19.68%), while the group without periodontitis (WP)
was composed of 49 participants (80.32%). The mean
age of participants in the P group was 43.67+10.23
years, while the mean age of the participants in the WP
group was 32.29+8.88 years. Regarding the sex of the
volunteers, 58.33% (07) and 59.18% (29) of the
participants in the P and WP groups were female,
respectively. There was a statistically significant
difference in mean age (p = 0.000), but this difference
did not remain in relation to gener (p=0,957).

The periodontal condition of individuals can be
seen in Table 1. There was a statistically significant
difference between the two groups in all the clinical
descriptors evaluated. Except for the number of teeth
present, the other descriptors were larger in individuals
with  periodontitis. To ensure the quality of cellular
responses obtained in the present study, cellular
toxicity tests were performed, which revealed potential
cytotoxic activity of linalool at a concentration of 100
pug/mL (Figure 1). The results discarded the significant
cytotoxic effect generated by linalool at the
concentrations of 10, 5, 2 and 1 pg/mL in PBMC.
Although no statistical difference, there was a cytotoxic
tendency in the concentration of 25 pyg/mL. Based on
these data, the 10 pg / mL concentration was chosen for
use in the experiments. It is worth mentioning that, in
osteoclasts, linalool present in Ocimum basilicum oil
was considered non-toxic at concentrations less than or
equal to 300 pg/mL (JUIZ, 2013; JUIZ et al., 2016).

The cell death assay showed no statistically
significant difference among the diverse condition of
growing tested in this study (namely, without stimulus,
dexamethasone, PWM, Pg, linalool and Pg + linalool),
in the quantity of viable cells (p = 0.369), cells in initial
apoptosis, (p = 0.681), in late apoptosis (p = 0,892)
and in necrosis (p = 0.098) process (Figure 2).

In general, the cells had high viability rates,
regardless of the culture conditions. In contrast, a
previous study, showed the capability of linalool to
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induce apoptosis in osteoclast culture at concentrations
of 50 pg/mL (JUIZ, 2013; JUIZ et al., 2016).It's important
to note that the extract of Porphyromonas gingivalis was
expected to induce higher rates of apoptosis, since the
results found by TRINDADE et al. (2012), showed that
the extract of Porphyromonas gingivalis induced higher
levels of apoptosis. The most observed form of death
was the initial apoptosis, in which the cell shows the
inversion of the membrane, without the loss of its
integrity  when  there s exposure  of the
phosphatidylserine (TRINDADE et al., 2012).

Additionally, individuals  with  periodontitis
presented  higher rates of viabilty = among
dexamethasone-stimulated  cells  (p=0.033) than
individuals without the disease (Figure 3), showing
some showing some ability to protect from apoptosis
death, what may have occurred due to the greater
expression of BCL 2 (CARVALHO-FILHO et al., 2013) or
increase of HSP in the cytoplasm (MASCARENHAS and
ROCHA, 2018). However, the mechanism of this
protection remains unclear.

In the cell proliferation analysis, pokeweed, a
polyclonal activator of T lymphocites (ROITT et al,
2003) induced higher rates of these cells proliferation
than p. gingivalis (P=0.005), linalool (P=0.001) and
linalool + Pg (P=0.008). However, when the other
populations of lymphocytes were evaluated, pokeweed
demonstrated low capacity of inducing proliferation
(p=0,001), as demonstrated in figure 4.

In relation to the difference between P and WP
groups (Figure 5), individuals without periodontitis had
a higher rate of proliferation of T lymphocytes when they
were cultured without stimulus (p = 0.043), or in the
presence of Pg (p = 0.032). In the other lymphocyte
populations, proliferation rates were higher in individuals
with periodontitis than in those without the disease in
the following culture conditions: without stimuli
(b = 0.026), in the presence of linalool (p = 0.033) and
in the presence of linalool and Pg (p = 0.043). It is worth
noting that P. gingivalis induced lymphoproliferation in
peripheral blood mononuclear cells in a previous
evaluation (TRINDADE et al., 2012), but the behavior of
linalool in this bioclogical response is still poorly studied.

Regarding to the cytokines evaluation, it was
observed that P. gingivalis, linalool and linalool+PG
induced the production of IL-6, IL-10, IL-17 and IFN-y,
since the levels of these four cytokines were higher
when cells were cultured with the above-mentioned
stimuli than the cells cultured without stimulus
(o = 0.000). Moreover, cells submitted to the
concomitant stimulation of Pg and linalool had lower
levels of IL-17 in relation to the cells under stimulation
only of Pg (p =0.031) and linalool (p = 0.015).
However, the concomitant stimulation with Pg and
linalool induced higher production of IL-6, IL-10 and IFN-
y than the stimulus alone with linalool (p=0.000).

© 2020 Global Journals

Comparing the concentrations of cytokines
produced by PBMCs from individuals without
periodontitis (WP) and diagnosed with periodontitis (P),
there was a statistically significant difference in IL-6
levels when cells were stimulated with linalool alone, that
is, individuals with periodontitis produced higher levels
of IL-6 than those without the disease (Figure 7a),
(p = 0.018). There were no differences when IL-10, IL17
and IFN- y levels were compared between the WP and
P groups (Figures 7b, 7c and 7d).

Expression of the IL-6 gene is increased when
macrophages are infected with  Porphyromonas
gingivalis (GMITEREK et al., 2016), which occurred
when linalool was used in PBMC cultures concomitantly
with the bacteria extract, indicating that this substance
had a limited modulating effect. However, the decrease
in IL-6 production by the presence of linalool may be a
favorable factor for the control of periodontitis, since IL-6
is a cytokine involved in bone resorption because it acts
unfavorably on the RANK-RANKL-OPG axis (SINGH et
al., 2012).

The antinflamatory activity of linalool activity was
previously demonstrated in a study with diabetic rats,
which had their serum IL-6 and insulin concentrations
reduced when linalool was given (DEEPA e
ANURADHA, 2011). On the other hand, prior contact of
the diseased individuals with key pathogens of
periodontal  dysbiosis, such as Porphyromonas
gingivalis, may have induced a more effective memory
immune response with the increase, therefore, in the
production of IL-6 (HAJISHENGALLIS, 2014; TRINDADE
et al., 2013). Periodontitis is associated with the G allele
in the IL-6 gene (position -174), which seems to confer a
phenotypic profile of high production of this cytokine.
Under stimulation of Porphyromonas gingivalis PBMC of
individuals with periodontitis produced more IL-6 than
individuals without the disease (TRINDADE et al., 2013),
which may explain these higher levels observed in this
study, even with the use of linalool.

With respect of IFN- y, the Th1 profile signature
cytokine, cells cultured with the extract of
Porphyromonas gingivalis produced high
concentrations of IFN-gamma and co-cultivation with
linalool was not able to inhibit this production. Although
Porphyromonas  gingivalis is an  extracellular
microorganism, studies have shown its penetration into
macrophages (GMITEREK et al., 2016) and fibroblasts
(BENGTSSONA et al., 2015), and can be recognized by
toll-type receptors 7 (TLR-7), increasing NFkB
expression, which may promote the polarization of the
immune response to this profile. The reduced
concentration of these cytokine in the culture
supernatant in the presence of linalool demonstrate that
it is not inducing the immunoinflammatory response
characteristic of this profile, which may be favorable,
since IFN- y is a potent macrophage activator and
induces bone resorption (SILVA et al., 2015).



The presence of linalool in conjunction with the
extract of Porphyromonas gingivalis was also not able
to inhibit the production of IL-10, a cytokine that plays an
important role in regulating the immune response and
contributes to attenuation of tissue destruction (ZHANG
et al., 2014; TRINDADE et al., 2012). Cells cultured only
with linalool at the concentration employed did not
produce high concentrations of this cytokine. The use of
some monoterpene compounds, such as linalool, in
splenocyte culture increased the IL-10/IL-2 secretion
ratio but decreased the levels of IL-2. Thus, treatments
with monoterpere compounds, including linalool, have
an anti-inflammatory potential in vitro (KU e LIN, 2013).

As aforementioned P. gingivalis, linalool alone
and linalool used with the extract of P. gingivalis
induced higher concentrations of IL-17 than the non-
stimulated cells. The participation of this cytokine in the
pathogenesis of periodontitis has been reported
(ZENOBIA e HAJISHENGALLIS, 2015) and
Porphyromonas gingivalis can induce its production by
host cells (CHENG et al.,, 2016). Since IL-17 is a
cytokine with kinetics characterized by later peak
concentrations (CHEN et al., 2015), it is possible that
differences between individuals with and without
periodontitis could be observed in longer cultures. In
addition, except for IL-6, groups with and without
periodontitis showed no differences in cytokine
production, possibly due to the small number of
diseased individuals evaluated.

IV. CONCLUSIONS

Linalool has been shown to be poorly
aggressive to host cells, but its use as adjuvant in
periodontitis control needs to be better studied, with
higher concentrations and more empowered sample
size in distinct groups. In addition, studies are required
to verify its hepatotoxic capacity and to determine

optimal concentrations in
administration vehicles.
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Table 1: Clinical findings of individuals with periodontitis (P) and without periodontitis (WP), BRAZIL, 2018.

GROUP WP GROUP P P VALUE*
CLINICAL n=49 n=12
FINDINGS ) .
(média £DP) (média £DP)
Number of teeth 26.00+3.39 21.17+4.74 0.00
Number of sites
with BOP 13.88+15.05 46.17+21.34 0.00
Number of sites
with PD>4mm 1.10+1.59 12.75+7.07 0.00
Number of sites
with CAL=3mm 18.49+21.42 58.00+21.12 0.00
Number of sites 1.37+4.09 10.42+6.88 0.00

with CALZ5mm

WP=Withohut Periodontitis, P= Periodontitis, SD. Standard deviation; BOP: Bleeding on probing; PD: Probing depth;

CAL: Clinical attachment level; P< 0,05.
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Figure 1: Cytotoxic effect of peripheral blood mononuclear cells (PBMC). Cell viability assessment of PBMC for 48
hours at 37 ° C and 5% CO2 by the technique of MTT-tetrazolium [3- (4,5-dimethazol-2-yl-2,5-diphenyltetrazolium
bromide)]. * p, ** p, *** p <0.05
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Figure 2: Evaluation of cell death (%), in PBMC, evaluated by flow cytometry after 18-hour stimulation. A: Viable cells;
B: Initial apoptosis; C: Apoptosis late and D: Necrosis
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Figure 3: Evaluation of cell death (%), in PBMC of individuals without periodontitis (SP) and with periodontitis (CP),
evaluated by flow cytometry after 18-hour stimulation. A: Viable cells; B: Initial apoptosis; C: Late apoptosis and
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Figure 4: PBMC proliferative response after 48-hour stimulation, assessed by flow cytometry. A: T lymphocyte
population; B: Population of other lymphocytes
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Figure 5: PBMC proliferative response of individuals without periodontitis (SP) and with periodontitis (PC), after 48-
hour stimulation, evaluated by flow cytometry. A: T lymphocyte population; B: Population of other lymphocytes
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Figure 6: Cytokine production in culture supernatants in PBMC of all individuals. A: IL-6; B: IL- 10; C: IL-17 and

D: IFN-gamma
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Figure 7: Cytokine production by PBMC in culture supernatants of individuals without periodontitis (SP) and with
periodontitis (PC), A: IL-6; B: IL-10; C: IL-17 and D: IFN-gamma
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Salmonella Hepatitis - A Case Report

M. Z. Hussain * & S. K. Chowdhury °

Abstract- Salmonella hepatitis is a rare complication of
Typhoid fever in tropics. Typhoid fever is an infectious disease
associated with high morbidity and mortality. The classical
pattern of presentation is continuous fever with a “step ladder”
rise, headache, abdominal pain, diarrhea, constipation, and
relative bradycardia. In a rare instance, Typhoid fever
presented with the feature of acute hepatitis like hepatomegaly
and deranged liver functions with hepatic encephalopathy.
After taking proper informed consent, we have reported a
young patient who presented with low-grade fever, diarrhea,
and jaundice. Subsequently he was found to have acute
salmonella hepatitis secondary to typhoid fever. Recognition of
Salmonella hepatitis is of clinical importance as it can mimic
acute viral hepatitis. Early institution of specific therapeutic
intervention and supportive care improve the prognosis in
these patients.

Keywords: typhoid fever, salmonella hepatitis, typhoid
hepatitis.

I. [NTRODUCTION

yphoid fever, a type of enteric fever caused by
gram-negative bacteria Salmonella typhi. There is

various type of bacteria, but S.typhi can only live in
human. The usual manifestations are fever, headache,
anorexia, abdominal pain, diarrhea, constipation, skin
rash, relative bradycardia. It is a common infectious
disease of tropics, associated with high morbidity and
mortality. Each year, typhoid and paratyphoid fever,
respectively, cause an estimated 26 million and 5 million
ilnesses globally. [1] It spreads through the
consumption of contaminated food and water.
Populations that have lack access to potable water, and
adequate sanitation and hygiene are most affected.
Incidence is highest in southern Asia and sub-Saharan
Africa [2]. Various authors have highlighted the protean
manifestations of this common tropical infection.
Systemic  complications ranging from intestinal
perforation, hepatitis to neurologic manifestations have
been well documented [3]. It usually starts as an acute
systemic disease without localization and is clinically
indistinguishable from other infections, including
malaria, bacterial, and viral infections. After being
ingested of the contaminated food or water organism
invade the intestinal mucosal cell and secret sif A inside
host cell. Which manipulate the immune function of the
host cell and help multiplication of organism and release
toxin and manifest inflammatory feature. Hepatic
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involvement could be considered important, as it may
be associated with a higher relapse rate.[4] However,
cholestasis secondary to typhoid fever also reported in a
few instances. Typhoid fever usually diagnosed by the
presence of an organism in blood and stool and urine.
High-risk groups and complicated cases need an
antibiotic to treat. Typhoid fever with a clinical picture of
acute hepatitis is a rare complication. We report a young
patient who presented with low-grade fever, diarrhea,
and jaundice and had acute hepatitis secondary to
typhoid fever.

I1.  CASE REPORT

Our patient, 30 years old serving soldier of a
paramilitary force admitted in a tertiary level hospital with
a history of low-grade fever and diarrhea of seven days
duration on 5 September 2019. He was reasonably well
7 days back. There were no histories of cough, chest
pain, dyspnea, abdominal pain, vomiting, dysuria, skin
rashes, pruritus, dark color urine, clay color stool, or any
hemorrhagic manifestations. He was not known to have
any significant diseases like hypertension, diabetes
mellitus, ischemic heart disease, or bronchial asthma.
There was no history of surgical intervention or tooth
extraction and hospital admission. He denied drug
abuse, blood transfusion, tattooing, unprotected sexual
activity, and intravenous drug intake and alcohol
consumption. He did not take any herbal and
indigenous medicine. His family history of jaundice,
congenital hyperbilirubinemia, and hemolytic anemia
was negative. On examination, he was ill-looking, mildly
dehydrated, and febrile. There was no edema, cyanosis,
clubbing, koilonychia, leuconychia. His vitals were within
the normal range. His relevant systemic examination
was unremarkable. His routine blood picture shows ESR
was 25 mm/h and the CRP was elevated 90 mg/I. ICT for
malaria and thick and thin film for malaria parasites were
negative. RFT and coagulation profile were normal. LFT
shows a mild elevation of transaminase (AST-83U/L,
ALT-114 U/L, ALP-196U/L) and S bilirubin (1.6gm/dl).
Relevant investigations (Blood C/S, urine C/S, Hepatic
viral markers and febrile antigen, NS1 antigen for
dengue and serology for leptospirosis) were sent to rule
out Viral hepatitis, Enteric fever, Leptospirosis, Dengue
fever. The patient was treated empirically with IV fluid
and antipyretic. Two days later, he has developed a
yellow color of the sclera and vague right upper
abdominal discomfort. His liver enzymes showed
worsening (AST- 792 U/l, ALT-2893U/L), and LDH level
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was 378 U/L. His jaundice was apparent clinically, with a
total bilirubin level of 6.14m mg/dl. The serum ALT:
Lactate dehydrogenase (LDH) ratio was < 9. There was
no evidence of viral hepatitis, Leptospirosis, and
Dengue from the investigation report. The serological
test for enteric fever was strongly positive in 1:320
dilution for both “O” and “H” antigens. His blood culture
yielded growth of Salmonella typhi after 72 hours
incubations, with antibiotic sensitivity to Ciprofloxacin
(MIC <0.5 mg/L) and Ceftriaxone (MIC <0.25 mg/L).
The strain was resistant to Vancomycin. Injection
Ceftriaxone 2 gm twice daily was started after getting
blood culture reports. With the above treatment, the
patient showed rapid clinical improvement along with a
gradual decline in liver transaminases levels. He got
released from hospital after twenty days with follow up
advice after one month. The patient report to the
outpatient department after one month with liver function
test which shows normal transaminase level.

[11. DISCUSSION

Typhoid fever is a disease of high prevalence in
Southeast Asia and Subsaharan Africa. Any febrile
patient in this region demands evaluation for Typhoid
and Malaria. As this disease manifest without any
localization feature, other possibilities like a viral
infection, acute enterocolitis, malaria, dengue, flu, other
febrile illness needs exclusion before starting treatment.
The confirmatory laboratory diagnostic tool is blood
culture, other test like urine, feces, duodenal content
culture may use but those can be positive in carrier state
also. Now a day various diagnostic tools like ELISA test
to measure anti lipopolysaccharides antibody, Rapid
diagnostic test to detect Ig M & IgG antibody, real-time
PCR assay, TUBEX, and TPTEST are used.[5]The
factors predisposing to varying degrees of hepatic injury
in typhoid fever are not known. Possibly, there is an
interplay of the micro-organism factors and immunity,
which causes liver injury.[6] Histopathological study
and immune histochemistry of the liver biopsy reveals
typhoid  nodules, cloudy swelling, ballooning
degeneration, moderate fatty change, and mononuclear
cell infiltrate in few focal areas and intact bacilli in the
liver parenchyma. [7] Approximately 21 to 60% patient
shows a mild increase of transaminase level without
hepatomegaly.[8] severe hepatic involvement in typhoid
fever is a rare complication. Hepatic involvement
clinically presents with vague discomfort in the right
upper abdomen, enlarged liver, hepatic encephalopathy
without asterixis. Only 4 to 5% patient shows severe
hepatic derangement simulating acute viral hepatitis. [9]
Early recognition of this clinical condition and institution
of specific therapy is particularly important in tropical
countries where malaria and viral hepatitis are quite
common and clinical features are indistinguishable.[10]
As in our setting typhoid fever and viral hepatitis are
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common ailment and Salmonella hepatitis is a rare
incident so, we like to highlight the case to reduce
causality in the future. The timely institution of
antimicrobial therapy has reduced typhoid case-fatality
rates from 15%-20% to less than 1%. [11]Other clues
that raise the possibility of Salmonella hepatitis include
fever, relative bradycardia, jaundice at the peak of fever,
and left shift of WBCs. The serum ALT/LDH ratio (ALT:
LDS <9) is the best discriminator between both entities.
In some cases rise alkaline phosphatase and 5-
adenosine nucleotidase, hypofibrinogenemia, low
prothrombin index and low platelets observed.[12]

IV. CONCLUSIONS

Salmonella hepatitis responds well to specific
antibiotic therapy and jaundice resolves with clinical
improvement within a few days. The clinical course can
be severe, with a mortality rate as high as 20%,
particularly with delayed treatment or in patients with
other complications of salmonella infection. So as
Typhoid fever is a common infection in a certain area of
the globe, the recognition of salmonella hepatitis and
other complication is of clinical importance.
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Bone Marrow Lymphocyte Populations of Innate
Immunity in Breast Cancer Patients

N. N. Tupitsyn % V. A. Mkrtchyan °, A. D. Palladina & I. K.Vorotnikov ©

Absiract- The innate immunity system plays an important role
in antitumor protection, and more and more attention has been
paid to its study recent years. However, the interrelation of the
effect or subpopulations of the cells of the innate immunity in
bone marrow with clinical parameters is poorly studied. The
paper presents data on the composition of innate immune
cells in the bone marrow of 64 patients with operable breast
cancer, as well as 10 women with benign processes in the
mammary gland. As result a significant correlation between
the molecular subtype of cancer and the level of B1-
lymphocytes was identified. Breast cancer patients levels of
NK cells (CD56 + CD3- and CD16 + CD3-) in the bone
marrow were significantly higher in patients with low
proliferative activity (Ki-67 less than 20%), compared to
patients having a high tumor proliferation index. Populations of
NK cells were interrelated with erythropoiesis in patients with
breast cancer and were significantly higher in cases of
reduced basophilic and polychromatophilicnormoblasts. A
relationship was also found between bone marrow populations
of plasma cells and B1-lymphocytes.

Keywords: innate immunity. breast cancer, tcryd cells,
b1-lymphocytes, nk cells, hematopoiesis.

[ INTRODUCTION

he innate immunity system plays an important role
in antitumor immunity, and more and more

attention has been paid to its study in recent years.
However, the interrelation of the effect or subpopulations
of the cells of the innate immunity in bone marrow with
flow and prognosis of oncologic diseases is poorly
studied. The significance of innate immunity has been
proven in sarcomas [1,2], gastric cancer [3], melanoma
and other tumors. At present, innate immunity has the
leading importance in oncology[4].
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A significant number of works have been
devoted to studying the characteristics of immunity in
breast cancer. The role of tumor-infiltrating lymphocytes
and, in particular, CD8 + cells in the prognosis of the
disease at early stages (NO) has been proven [5].
Number of antitumor immunity effectors was increased
in the bone marrow of patients [6].

Cellular lymphoid effectors of innate immunity
are NK cells, B1-(CD5 +) Iymphocytes, TCRyd
lymphocytes.

B1-lymphocytes in normal bone marrow can
make up 5% of lymphocytes or less. They produce
pentameric (IgM) antibodies which recognize tumor
cells when interacting with their tumor-associated
glycans, transport lipids into the tumor cells, and thus
play the role of antibody effectors of innate immunity
leading to lipoapoptosis [7,8].

TCRyd - lymphocytes are considered to be one
of the most "mysterious" subpopulations in immunology.
They participate in many processes during the immune
response, both innate and acquired, but further studies
are still needed to uniquely determine their mechanism
of action and clinical role. It has been shown that they
produce many cytokines, chemokines, are capable of
both presenting antigen and cytotoxicity. It is known that
a change in the number of TCRydé-lymphocytes has
diagnostic and prognostic significance in some stages
of rhabdomyosarcoma in children. [2] The works of the
last ten years have shown that antiresorptive drugs
(bisphosphonates) lead to an increase in the
concentration of TCRyé-lymphocytes, thereby causing
an additional antitumor effect. [9,10]

Specific  recognition of tumor cells by
antibodies-effectors of innate immunity produced by B1-
lymphocytes occurs when these antibodies interact with
tumor-associated glycans of malignant cells [7].
Immunodeficiencies based on a deficiency in the blood
serum of patients with breast cancer antibodies to
tumor-associated Le® glycan are described [11]. An
important role in the mechanism of action of NK cells is
played in cases of loss of HLA-I class molecules on
cancer cells during tumor progression [5].

The bone marrow is the organ in which the
generation and maturation of cells of innate and
acquired immunity occurs. Some of them accumulate in
the bone marrow, and the levels, as well as the
subpopulation of these cells in malignant tumors, differ
from the norm. According to our data, both the
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subpopulation of innate immune cells in the bone
marrow and erythropoiesis in patients with malignant
tumors have a number of peculiarities [12.13]. However,
innate immunity in the bone marrow of patients with
breast cancer has not been studied. That study is
undoubtedly an urgent task, as it will allow a deeper
understanding of the immune mechanisms of controlling
the prolonged persistence of disseminated tumor cells
in the bone marrow of these patients. This, in turn, can
serve as the basis for the development of methods for
influencing the immune system of the bone marrow in
order to eradicate disseminated tumor cells.

[I.  MATERIALS AND METHODS

The study was conducted in 64 patients with
operable breast cancer. The age of women is from 28 to

77 years, the median is 56 years. 2 women with tumors
in situ participated, 20 — with stage |A, 21 — with stage
lIA, 10 — with stage IIB, 6 — with stage llIA, 2 — with stage
llIC, and three patients had their stage which was not
determined (treatment to the Oncology Research Center
after non-radical operations in other institutions; when
the histological preparations were reviewed, the
diagnosis was confirmed, but there was no reliable
information about the primary

All patients underwent morphological
examination of the bone marrow (myelogram).

An immunological study of bone marrow
subpopulations was performed by multicolor flow
cytometry, the antibody panel for the study is presented
in table 1.(Table1)

Table 1: Panel of monoclonal antibodies

Fluorochromes and antibody specificity
Sample PerCP- PerCP-
No. FITC PE APC APC-H7 V450 V500
Cy5 Cy7
1. CD20 CD95 CD27 CD5 CD3 CD19 CD4 CD45
2. CD22 CD38 CD27 CD5 CD3 CD19 - CD45
3. CD4 CD25 CD3 TCRy8 CD5 CD8 CD2 CD45
4. CD16 CD45R0O CD3 CD56 CD94 CD8 CD2 CD45
5. CD16 HLA-DR CD3 CD56 CD94 CD8 CD2 CD45
6. CD16 CD7 CD3 CD56 CD94 CD8 CD2 CD45
7. Perforin Granzyme CD3 CD56 CD94 - - CD45
8. CD57 CD26 CD3 CD56 CD94 CD45

Studies of subpopulations of bone marrow
lymphocytes were performed in the gate of CD45 ++
cells with low side light scattering characteristics of the
laser beam (SSC low). Samples 1 and 2 are destined to
study the innate link of B-cell immunity (B1-cells).
Sample 3 is a characteristic of TCR ya-lymphocytes.
Samples 4-6 are a characteristic of NK and NKT
lymphocytes. Sample 7 is an assessment of the
cytotoxic potential of T cells and NK cells. Sample 8 is

additional markers of the characteristics of the
subpopulations of T and NK cells.
Cell collection and recording of the

corresponding files was performed on a FACSCANTO I
flow cytometer. Data analysis was performed using the
FCS 3 program.

Statistical data processing was performed using
the SPSS program.

[11. RESULTS

One of the main tasks of the work was to study
the indicators of innate immunity based on the levels of
lymphoid cell subpopulations in bone marrow in breast
cancer compared with benign processes, as well as to
study these subpopulations in breast cancer, depending
on the clinical and biological characteristics of the
tumor.

From the number of B-cells of innate immunity,
we studied mature (CD45 ++) B1-lymphocytes (CD19
+, CD20 +) of bone marrow expressing the CD5
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molecule on the membrane. The natural killer cells (NK
cells) studied in the work, included 2 subpopulations
(CD56 + CD3 - and CD16 + CD3-), of course, mature
T-cells (CD3 +) expressing these receptors (CD186,
CD56) were studied along with it. In addition, TCRys-
lymphocytes were studied from the number of T-cells of
innate immunity.

Comparison of indicators for breast cancer and
benign processes did not reveal significant differences.
As a comparison, we evaluated the levels of mature T
and B bone marrow lymphocytes in patients with breast
cancer, which also did not differ. Only T-cells, of the
studied subpopulations, expressing CD16 were slightly
higher (differences are close to authentic, p=0.055) in
patients with breast cancer compared with benign
processes in the mammary gland: 3.4+0.89% (n=49)
and 1.45=0.4% (n=9), p=0.055. For the remaining
subpopulations, no differences were found.

When analyzing the clinical characteristics of
the tumor and bone marrow subpopulations of TCRys-
lymphocytes and B1-lymphocytes (CD19 or CD20) +
CD5 +, we did not establish any correlation between the
innate cellular immunity indices and tumor size, N index,
histological type of tumor, the fact of lymph nodes
damage, and localization metastases (axillary,
subclavian, parasternal).

No significant differences were found in the
level of bone marrow subpopulations of innate immunity
cells in patients with breast cancer depending on the



receptor status of tumor cells (estrogen, progesterone
receptors, Her2 /neu).

Interesting and reliable interrelations between
the subpopulation composition of bone marrow

lymphocytes were found depending on the levels of
proliferative activity of cancer cells (Ki-67), these data
are presented in table 2. (Table 2).

Table 2: Subpopulations of cells of innate immunity in the bone marrow, interrelated with the level of proliferative
activity (Ki-67) of cancer cells

Subpopulation of lymphocytes| KI67, % N Average [Std average error p
CD56+CD16+ >= 20,00 6 77,4500 4,20894 0,021
(%% among NK-cells) < 20,00 4 91,8000 2,59551 ’
>= 20,00 29 11,0890 1,20889
CD16+CD3- < 20,00 17 15,8312 1,79148 0.028
>= 20,00 18 24067 ,37303
CD16+CD3+ ~20,00 6 6,4883 307183 0,045
>= 20,00 30 9,4407 1,10127
CD56+CD3- 2000 | 18 14,5806 1,60064 0,009
>= 20,00 32 62,9394 2,04285
Ch3+ 2000 | 19 62,0311 1,50818 NS
>= 20,00 32 16,7394 1,54649
Ch20+ < 20,00 21 13,1729 1,92918 NS*

NS — differences are not statistically significant.

As it can be seen from the table, both studied
subpopulations of NK cells (CD16 + CD3-, CD56 +
CDS3-) were reliably higher in patients with a low
proliferative index (less than 20% Ki-67 + of tumor
cells). Particularly significant differences were noted in
CD56 + CD3-lymphocytes: 9.4% and 14.6%, p = 0.009.

It is interesting to note that the population of
bone marrow NK-cells expressing both markers (CD16
+ CD56 + CDS3-) in all cases of breast cancer was
dominant among NK-cells, but significantly prevailed in
cancer with low proliferative activity (92% and 77 %,
p = 0.021). This is a new feature that has not been
previously described. Of course, the number of
observations here is small (6 and 4), and it is necessary
to continue the collection of material for more reliable
information.

It is important to emphasize that the levels of T-
lymphocytes expressing the CD16-receptor were
significantly higher in patients with low proliferative
activity of breast cancer cells. As a comparison, the
table shows the levels of mature T and B bone marrow
lymphocytes in patients with breast cancer, which did
not differ depending on the proliferative index.

Molecular subtypes of breast cancer varied in
levels of innate immune cells in the bone marrow.
Significant differences were obtained when comparing
the levels of Bi-lymphocytes with luminal B Her2-
negative and luminal B Her2-positive types, p = 0.032.
The maximum levels of B1-cells were noted in these
cases in the presence of the Her2 receptor (table 3).

Table 3: Levels of the cells of innate immunity in molecular subtypes of luminal B mammary tumors

Molecular sub type N Average Std average error p
luminal B (Her2-
! r'wegaﬁée) ; 20 4,0030 0,79890
CD5+B-cells ™ minal B (Her2- 0.032
oositive) 10 10,2170 3,60638
luminal B (Her2- 17 40147 0,52155
negative)
TCRyd-cells . 0,57
luminal B (Her2- 12 4,6567 1,11408
positive) 65 :

When comparing the luminal B Her2-positive
subtype to Her2-positive subtype lacking expression of
estrogen and progesterone receptors, the same
tendency for B1-lymphocytes remains, however, the
data are unreliable (p = 0.066) due to the small number
of observations in Her2 + receptor-negative group
(n=2).

Thus, there is a clear selectivity in the bone
marrow indices of innate immunity depending on the
molecular subtype of breast cancer. The percentage of
B1-lymphocytes is the highest with the luminal B Her2-
positive subtype.

One of the interesting and promising areas of
bone marrow research in recent years has been the
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study of hematopoiesis and, in particular, erythropoiesis
in tumors.

Levels of basophilic normoblasts were
increased in comparison with the norm in only one
patient (1.6%), in most cases (50 out of 62, 80.7%), this
indicator was decreased, the normal range of
oxyphilicnormoblasts was noted in 11 patients (17,7%).
Polychromatophilicnormoblasts were increased in 4
patients (6.5%), decreased in 53.2% of cases and were
within normal limits in 25 patients (40.3%). A completely
different picture was observed regarding
oxyphilicnormoblasts. These cells were increased in
most patients (67.7%; 42 patients), and in the remaining
cases were within normal limits - 20 patients, 32.3%. In
general, the sum of erythroid cells was increased in
8.1% of cases (5 patients), was within normal limits in 36
patients (58.1%) and was reduced in 20 patients
(82.3%).

We evaluated how the changes in
erythropoiesis are related to the levels of cells of innate
immunity, primarily NK-cells in the bone marrow of
patients with breast cancer.

It is interesting to note that among the evaluated
markers, only subpopulations of NK cells were
associated with basophilic normoblast levels. Higher
values of NK cells for both indicators were canceled in
patients with a decrease in basophilic normoblasts. For
the population of CD16 + CD3-, the indices in cases of
a decrease in basophilic normoblasts amounted to 13.6
+ 1.2% (n = 36), in cases with a normal content of
these cells — 7.9 = 1.6% (n = 8), p = 0.013. For the
population of CD56 + CD3-: 12.2 = 1.2% (n = 38) and
75+12% (n=8),p=0.012

Similarly, polychromatophilicnormoblast levels
were associated only with these two populations of NK
cells. Higher levels of CD16 + CD3-cells were marked
with a decrease in polychromatophilicnormoblasts in
comparison with those at normal levels of these cells:
154 = 13% (n = 26) and 91 = 1.6% (n = 16),
p = 0.004. Similar figures for the population of CD56 +
CD3-cells: 13.7 = 1.3% (n=27) and 8.5 = 1.4% (n=17),
p = 0.013.

No significant differences in NK cells were
obtained for oxyphilicnormoblasts. A population with
coexpression of CD16 and CD56 on NK cells
predominated in patients with normal levels of
oxyphilicnormoblasts compared with a group of patients
with elevated levels of these cells, however, the number
of observations was small: 89.7 = 2.9% (n = 4) and 75,
4+43(n=05),p=0.036.

Thus, our data indicate that NK cells of both
subpopulations (CD56 + CD3- and CD16 + CD3-), as
well as T / NK lymphocytes with the CD16 + CD3 +
phenotype, prevail in patients with breast cancer with
low proliferative activity, as the levels of proliferative
activity rise, the content of these subpopulations in the
bone marrow of patients reduces.
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There is an interesting fact of the interrelation of
nucleated cells of the erythroid series with the levels of
NK cells of the bone marrow of patients with breast
cancer. At reduced levels of basophilic and
polychromatophilicnormoblasts, the content of NK cells
was significantly higher.

When assessing the correlation of TCRys-
lymphocytes with other subpopulations of bone marrow
lymphocytes, reliable interconnections were established
only with CD5 + B cells: R = 0.28; p = 0.044;, n = 52. It
is interesting to note that this subpopulation, as well as
TCRyd lymphocytes, belongs to innate immunity, which
is of undoubted interest. These data were obtained by
analyzing the entire patient population - breast cancer
patients and patients with benign changes in breast
tissue. Therefore, it was of interest to evaluate the
presence of correlations in these 2 groups separately.

Indeed, there was no correlation between CD5
+ B lymphocytes and TCRy$ lymphocytes (p> 0.05) in
patients with breast cancer. On the contrary, the
correlation between these two subpopulations was very
high in patients with benign diseases: R = 0.757,
p = 0.03; n = 8. Thus, a kind of “imbalance” occurs
between the cells of innate immunity in the bone marrow
in breast cancer, and the high correlation of TCRys-
lymphocytes with CD5 + B-lymphocytes is lost.

However, it is important to keep in mind that
despite the high correlation coefficients and the
reliability of the relationship, the number of patients in
the comparison group with benign processes is small
(10 patients), and therefore further accumulation of
material is necessary.

The correlation of TCRyd-lymphocytes with the
cell types and indices allocated in the myelogram, as a
whole, was absent for the studied group of patients.
Similarly, there were no corresponding associations in
patients with breast cancer. It is interesting to note that
in benign breast diseases, an inverse reliable correlation
was established between TCRys-lymphocytes and the
erythroid cell maturation index: R = -0.688; p = 0.04;
n=29.

In general, a significant correlation between B1-
(CD5 +) lymphocytes and eosinophilicmyelocytes
(R =10.331; p = 0.012; n = 57), as well as with plasma
cells (R = 0.399; p = 0.002; n = 57) was observed in
the examined group. Patients with a reduced or normal
content of segmented neutrophils showed significantly
higher levels of these cells (CD5 + B-lymphocytes)
compared with cases of increased segmented
neutrophils: 8.1 = 1.8% (n = 39) and 20 = 0, 5%
(n =19); p = 0.002. In patients with breast cancer, the
same interdependence was noticed: for
eosinophilicmyelo-cytes, R = 0.365; p = 0.011; n is 48;
for plasma cells, R = 0.409; p = 0.004; n = 48. The
average levels of CD5-positive B-lymphocytes were also
significantly higher in patients with normal or reduced
values of segmented neutrophils in comparison to



cases of increase in these cells: 85 = 2.0% (n = 33)
and 1.7 £ 0.47% (n = 16), p = 0.003. The indicated
correlations were not observed in patients with benign
processes: the only inverse correlation between the
population of CD5 + B-lymphocytes was established
with the number of monocytes: R = -0.953; p = 0.002,
n=9.
V.  DISCUSSION

In recent years, innate immunity has attracted a
lot of attention from oncologists. The discovery of a
specific mechanism for the destruction of tumor cells -
lipoapoptosis - marked a new stage in the development
of immuno-oncology (8). This can be called a turn to the
humoral immunity, or rather - to the innate component of
this link of immunity - B1-lymphocytes. It is natural
pentamerlg M-antibodies that are able to specifically
bind to tumor-associated glycans of cancer cells and
transport lipids in them, leading to the death of
malignant cells.

Deficiencies of antibodies to tumor-associated
glycans in breast cancer have been proven in
approximately 35% of cases (14). Breast cancer with the
expression of some tumor-associated carbohydrates on
the membrane (e.g., Le® is characterized by poor
prognosis in the early stages (15,16).

Natural IgM antibodies are produced by
B1(CD5+)-lymphocytes, for this reason we have paid
considerable attention in the work to this particular
population of bone lymphocytes.

The role of NK-cells in tumors has been the
subject of a large number of publications. In the context
of immunophenotypic characteristics, some differences
in the subpopulations of NK cells in cancer patients are
described. In general, pronounced NK cell tumor
infiltration is usually associated with a better prognosis.
This has been demonstrated for lung and stomach
tumors, colorectal cancer, and head and neck tumors.
However, there is evidence that there is no correlation
between NK cell levels and prognosis, or even, on the
contrary, the association of NK cell infiltration with a
more aggressive, advanced stage of the tumor process,
in particular with breast cancer [17-20]. Obviously, these
contradictions may well be explained by differences in
the receptor repertoire of tumor-infiltrating NK' cells,
which drastically affects their functions. The functional
inferiority of NK cell subpopulations revealed in cancer
patients is naturally reflected in the change in the
immunophenotypic  characteristics of NK  cell
subpopulations. Thus, tumor-infiltrating NK cells of non-
small cell lung cancer show a particular
immunophenotype and were characterized by weak
expression or complete absence of CD57, DHAM,
NKp30 NKG2A antigens. While the expression of CD127
was distinct, and an increase in the proportion of these
cells was associated with tumor progression [21].
Certain features of the immunophenotype of NK cells

isolated from pleural effusion in cancer patients were
also identified [22,23]. There is no unified concept
regarding tumor-infiltrating NK cells, and their biological
features, as well as prognostic significance, require
detailed study.

Immature NK cells arise from a precursor in the
bone marrow and are characterized by the expression of
CD56 + CD94 +/- NKG2A / C-KIR-. Further
differentiation consists in increasing expression levels of
CD56 ++. At this stage, the cells do not yet express
CD16, are characterized as NKG2A +, NKG2C +/-, KIR-
. Further, the expression levels of CD56 become weak,
CD16 appears; NKG2A + NKG2C +/- KIR +/-. The next
stage of differentiation is the occurrence of KIR diversity:
cells still express CD16, NKG2A is lost; NKG2C +/-, KIR
receptors are stably expressed (KIR +). At the terminal
stage of NK cell differentiation, adaptive NKG2C ++
cells similar to memory cells arise. They retain the
expression of CD16, NKG2A are absent, the cells are
iKIR +. This is the stage of clonal expansion and
survival of NK cells [24].

Bone marrow NK cells, which we described in
this study in patients with breast cancer, were mainly
quite mature cells coexpressing CD56 and CD16, and
this fraction was in all cases prevailing among NK cells
and significantly more pronounced in patients with a low
index of proliferation of tumor cells. It is not entirely clear
today whether this means that as breast cancer
progresses, levels of effector (CD16-positive) NK cells
decrease.

In general, NK cells of both subpopulations
(CD56 + CD3- and CD16 + CDS3-) decreased as the
proliferative activity of breast cancer cells increased, and
this parallelism is probably due to coexpression of these
molecules on the patient’s bone marrow NK cells.

Other patterns are noted for T / NK
lymphocytes. Here, a decrease was noted only for cells
with the CD16 + CD3 + phenotype (but not CD56 +
CD3 +), which prevailed in patients with breast cancer
with low proliferative activity, and decreased as the
levels of proliferative activity increased.

According to B. Fisher [25], about 35% of
breast cancer patients have clinically detectable
metastases during the detection of the primary tumor, in
addition, another 30-35% of patients have
micrometastases,  which  subsequently = manifest
clinically. Therefore, the number of studies and
publications on macro- and micrometastases of cancer
is growing: the detection and study of their correlations
with clinical parameters. For this, new methods are used
which are much more sensitive than the examinations
included in the “gold standard”: from PET-CT and MRI
studies [26-28] to the study of bone marrow aspirates
using multicolor flow cytometry, immunocytochemical
[29] and other cytological methods [30,31]. Bone
marrow is one of those organs where single tumor cells
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and micrometastases are most often found, both in an
active and in a “dormant” state. This is due to the
intensity of blood supply to the bone marrow and its
components - immune, stromal, hematopoietic cells of
different degrees of maturity, to many different growth
factors and other cytokines [32]. Therefore, it seems
necessary to study the populations of bone marrow cells
in cancer patients in the presence and absence of
micrometastases.

The study of hematopoiesis in patients with
breast cancer revealed a number of patterns that we
had noted in earlier studies with squamous cell
carcinoma of the head and neck, melanoma, and also
with lymphomas [12,13]. A decrease in the populations
of basophilic and polychromatophilicnormoblasts and
an increase in oxyphilic forms have been established. It
is important to note that such observations often
occurred in cases of bone marrow involvement in the
tumor process, for example, with melanoma [13]. In this
study, we did not provide data on the presence of
breast cancer micrometastases in the bone marrow;
there was no lesion in all cases at the morphological
level. A completely new fact described in this work was
the establishment of the interrelation of altered
erythropoiesis with levels of NK cells in the bone
marrow.

In this work, a reliable inversely proportional
relation of CD5 + B lymphocytes with myeloid cells —
eosinophilicmyelocytes and segmented neutrophils —
was shown for breast cancer.

According to the myelogram an increase in the
level of plasma cells was significantly more often
detected with an increased level of B1-lymphocytes in
the bone marrow. It was previously established that the
presence of accumulations of plasma cells can be
attributed to the earliest manifestation of the presence of
tumor cells in the bone marrow: bone marrow
micrometastases were immunocytologically determined
in 100% of patients in whose punctures accumulations
of plasma cells were registered [33]. Thus, it can be
assumed that an increase in the level of B1-lymphocytes
is associated with a higher probability of
micrometastatic damage to the bone marrow by a
tumor.
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Cow's Milk Protein Allergy in Children with in
herited Epidermolysis Bullosa

Anneprus kK 6e1KaM KOPOBBErO MOJIOKA Y €T ¢ BPOKIACHHBIM OYJIII€3HBIM
AMUAEPMOTIUZOM

Svetlana G. Makarova ®, Nikolay N. Murashkin °, Roman V. Epishev °, Marina A. Snovskaya ©,
Tamara R. Chumbadze®, Oksana A. Ereshko®, Dmitry S. Yasakov *, Eduard T. Ambarchyan *,
Alexander |. Materikin ©, Leonid A. Opryatin ¢, Roman A. lvanov * & Wasel Ahmad *

Abstract- Background: Epidermal barrier dysfunction, which is
observed in children with inherited epidermolysis bullosa (EB)
from the first days of life, can cause sensitization, including
sensitization to food.

Objective: Evaluate the features of the IgE response to cow's
milk protein (CMPA) in children with EB.

Methods.: We examined 94 patients with EB - 72 children with
dystrophic EB and 22 - with EB simplex. Assessment of the
total wound burden and disease severity was based on "The
Epidermolysis Bullosa Disease Activity and Scarring Index"
(EBDASI). Diagnosis of CMPA was based on a generally
accepted set of clinical and laboratory methods (natural
history of disease, clinical manifestations, elimination diet,
provocation tests). The level of specific IgE for cow's milk
proteins and its fractions (casein, B-lactoglobulin, bovine
serum albumin) was determined by indirect immune of
luorescence method (Immuno CAP 250).

Results: Sensitization to cow's milk proteins, casein, and
serum protein is found to be statistically significant for children
with a dystrophic EB compared to EB simplex (p <0.05). In the
group of children with dystrophic EB, CMPA was diagnosed in
13 patients, which was 18.1%, and clinically significant CMPA
was diagnosed in 25% of cases. Food-adverse reactions were
detected in two patients with EB simplex (9.1%).

Conclusion: Children with a dystrophic EB are characterized
by a higher frequency of sensitization to milk proteins and
clinically significant CMPA.

Keywords. inherited epidermolysis bullosa, children,
cow's milk protein allergy, IgE.
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Pestome-  Obocnoganue:  Hapymienue  3nmuaepMajbHOIO
O0apbepa, KoTOopoe HalJI0AaeTcss y JAeTeil ¢ BPOMKIEHHBIM
OysuIe3HbIM 3nuaepMosn3oM (BBJ) ¢ mepBbIX [Hell KH3HH,
MOXKET CTaTh NPHYUHON CeHCHOWIM3alMH, B TOM YHCIe
NHILEBOI.

Ienv uccnedosanus. oueHuth ocodenHoctn IgE-oTBera Ha
0eJIKH KOPOBBEr0o MOJIOKA W KJIMHHYECKHX TPOsIBJICHUI
auteprun Ha Oejxku KopoBbero mosioka (ABKM) y nereii ¢
BBD.

Memoowe: ObciienoBano 94 nanuenta ¢ BBD — 72 pebenka c
auctpopuyeckoii m 22 — ¢ mpocroii ¢opmoii 3adoaeBaHMsI.

Onenka o0weil paHeBol HArpy3KH Ha OpPraHusM H
ompejejieHHe  TS:KeCTH 3a00JieBaHUsl NPOBOAMJIACH  Ha
OCHOBAHHUM «HHJEKCA aKTHBHOCTH 3a0oneBaHusa bBbD wu

pyouesanusi» (EBDASI). Tuarnocruka ABKM ocHoBbIBagach
Ha OOLIENIPHHSITOM KOMILIEKCE KJIMHHKO-1a00paTOpPHbIX
MeToI0B (aHAMHe3, XapaKTep KJIMHMYECKHX HPOsIBJIEHHI,
JAMArHOCTHYECKAast Ge3MosI0YHas auera, OTKpbITaS
MPOBOKANMOHHAs Npo6a). YpoBeHb cnenudpuyeckux IgE
GeJKaM KOPOBBEro MoJIOKa W ero ¢pakuusm (kaseuny, B-

JAKTOrJ00y/INHY, ObIYbeMY CHIBOPOTOYHOMY AJIbOYMHHY)
onpenessiin c MOMOIIbI0 MeTo/1a HenpsiMoit
nmmyHoduayopecuenmun  (ImmunoCAP  250).  Pesyabrtarhl.

CeHcuOmIn3anuio K 0eJKaM KOPOBbEro MOJIOKAa, Ka3eHHY,
ObIYbEMY CHIBOPOTOYHOMY aNBOyMHHY BBISIBJISITH
CTATHUCTUYECKM 3HAYMMO Yaule y jAerell ¢ aucrpoduyeckoi
¢opmoii BB no cpaBaenuro ¢ npocroii (0<0,05). B rpynme
gereii ¢ gucrpodpuyeckoii ¢opmoii BBD ABKM Obuia
auarHoctTupoaHa B 13 HaGuionenusix, uro cocraBuio 18,1%,
KJanHnYeckn 3HaunMass ABKM — B 25% cayuaes. Cpenu jnerei
¢ npocroii ¢opmoii BBD kaMHuuYeckMe peakuMM Ha NUILY
ObLIM BbISIBJIEHBI Y ABYX nauueHToB (9,1%).

3aknwouenue.: JIna pereii ¢ paucrpoduyeckoii dpopmoii BBI

XapakTepHa 0oJiee BbICOKAsl YacTOTa CEHCUOMIM3ALMHU K
MOJIOYHBIM 0€JIKaM M KJIMHU4YeCcKH 3HaunMoii ABKM.

Knrouesviecnosa: 8podcOeHHbld  OYIIe3HbIL  INUOEPMOUS,
Oemu, annepeust Ha 6eaKu Koposve2o monoka, IgE.

[. Brenenue

TpyIIa penkux HacJeICTBCHHBIX 3a00JICBaHHUN, IS
KOTOPBIX XapaKTEpPHO HApYIICHHE MEXKICTOYHBIX
CBs3e B DONHICPMHCE WIH  SUHAEPMalbHO-
JIepMaNbHOM COCAMHEHHH, TPHBOISANICE K OOpa30BaHHIO
My3bIpeil Ha KOKE /WM CIM3HUCTHIX 00O0JOUYKax Jaxke MpH

B POXKIEHHBIN Oyiuie3HbIi smuaepmonn3 (BBD) — sto
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HE3HAYNTEILHOM TpaBmupoBanuu [1]. Hambonee Tsmxemyio
TPYIITy COCTABIIOT MAMEHTHI C JUCTPOPUIECKOH hopmoit
BBD. OCHOBHBIMH KIWHHYECKHUMH TIPOSBICHMSIMH 3TON
(bopMBbI 3a00JIeBaHMS SBISIOTCS Y3BIPHA /WA 5PO3MH HA
KOXE U CIU3UCTBIX 000JI0YKaX. DIHUTENU3ANUS IPO3UBHBIX
Ie(CKTOB  MOXKET IMPOUCXOAUTH C  (OpMHUPOBAHUEM
pyO1oBoi#i TKaHu (4amie arpoduyeckoii) u muinymos [2]. B
KETYJOYHO-KUIIIEYHOM ~TPaKTe€ MPOILECCH  PyOIeBaHUs
NPUBOJISIT K 3apallleHUuI0 BECTHOYISIPHBIX CKIIAIOK, yTpaTe
y3/I€UKH, AHKWJIOTJIIOCCHM, CTPUKTYypaM IIHIIEBOJA, YTO
COMPOBOXKIAETCS  JMU304aMu  quchardu,  SIBICHUAMH
ractpoasodareanpHoro peduirokca, 3anopamu [3, 4].
IMotepss KOkel ¥  CIOU3UCTBIMH  00O0JIOYKAMU

OapbepHBIX  CBOWCTB 00yCJIOBITUBAaET  W30OBITOYHOE
MOCTYIUICHHE aHTHICHOB, B TOM 4YHCJIE aJUIEPICHOB
MUIIEBOr0 W HEMWIIEBOro mpoucxoxiaeHus. OmgHAKO

BOTIPOCHI MHIIEBOH CEHCHOWIM3AINY W THIIEBON alJIeprHu
Yy JaHHOW KaTETOPHH IallMeHTOB M3yYEHBI HEAOCTATOYHO.
Tak, mouck myoaukammii (Web of Science u PubMed)
MO3BOJIMIT OOHAPYXKUTh JIKIb OAHY paboty H. Marcelo u
coaBT. [5], B KOTOpOW BIIEPBBIC ONKMCAH KIMHUICCKHUN
npumep pebenka c aucrtpoduueckoit ¢opmoit BBD u
HAJIMYHEM 303WHO(MIBHBIX UH(DHUIBTPATOB B COYCTAHHH C
MOBBIILICHHBIM YpoBHEM obuiero IgE. Taxxe omy6IMKoBaHO
HaOJII0ZIeHue KOHTaKTHOro JepMmarura y pebeHka ¢ BBED
[6]. B TO e Bpems, OAHOBPEMEHHOC HApyIICHHE H
KOXKHOTO M JIIMTENHAJIbHOrO Oapbepa, KOTOpoe y JeTei c
BBD umeer MecTto ¢ mepBBIX AHEW KU3HU, MOXKET CTaTh
MIPUYIHHON CEHCHOMIN3ANN K TAKOMY BaXHOMY aJUIEpPTeHY
JIETCKOTO BO3pacTa, KOTOPHIM SBISETCA OEJIOK KOPOBBETO
MOJIOKAa, C TIOCHEAYIOUIMM  pPa3BUTHEM  KJIMHUYECKU
3HAYMMOMU AJIJIEPTUH.

Lenv uccnedosanus. oneHutb ocobernoctr IgE-oTBeTa Ha
GCJIKH KOPOBBETO MOJIOKA W KIWHUYECKHUX TIPOSIBICHHIH

ajutepruy Ha Oenku kopoBbero monoka (ABKM) y nereit ¢
BBED

[1. Mertoast

a) Huszaiin uccredosanus

IMpoBeaeHO  OTKPBITOE  HEPAHIOMH3MPOBAHHOE
HAOTIOATEIbHOE MPOCIEKTUBHOE HCCIIEOBAHUE OIECHKH
ocobennocreit ABKM y nereit ¢ BED B nepuoa ¢ 2016 o
2018 rr.

b) Kpumepuu exniouenus

JIeTH  Joboro  Bo3pacTa  000MX  TOJOB €
YCTAHOBJICHHBIM JIMATHO30M OYJIJIE3HOTO 3MHACPMOITH3A
(Q81.0 — mpocras dopma BBD, Q812 —
quctpoduueckas popma BBED).

c) Kpumepuu uckmiouenust
OTKa3  pOJAUTEINICH/3aKOHHBIX  IIPEACTABHTEINEH

peOeHKa OT y4acTusi B UCCIICIOBaHUU.

HccrnenoBanne mnpoBeneHO Ha 0Oa3e OTACICHUS
KOKHBIX ~ OoyesHell ~ HammoHanmpbHOrO  MEIHUIIUHCKOTO
HCCIIeIOBATEIbCKOTO IIEHTPa 310pOBbs Jereit (MOoCKBa).
Pabora  BeIMOMHEHAa B paMKaX  Hay4dHOH  TEeMBI
«OnrumMm3anys 00IUX MOIXOI0B K AUATHOCTHKE, JICYCHUIO
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W peaOWINTalli XPOHWYECKHX [IEpPMATO30B y HdeTeil».
UccrenoBanme  omoOpeHO  JIOKANBHBIM — DTHYECKHM
KOMHUTETOM.

Bce nmetm ¢ BBD mpoxomuwnn KOMIUIEKCHOE
oOciiejoBaHNE B COOTBETCTBHH C MEKIYHAPOIHBIMHU
perIaMeHTHPYIOIIUMHE JOKYMEHTAMH 10 BEJCHUIO OOIBHBIX
¢ JaHHOH maroiorueii [1].

Orenka oOmiel paHeBO Harpy3Kd Ha OPTaHU3M U
OMpEICIICHHE TSHKECTH 3a00JieBaHMs MPOBOIMIACH Ha
OCHOBaHWW «WHJIEKCAa aKTHBHOCTH 3aboyieBanus bD wu
pybuesanus» (EBDASI).

Jueronornyeckuii aHaMHE3 BKJIOYaal B cels
nHPOPMALIMIO O BUAAX BCKapMIIMBAaHUS, CPOKaxX BBEICHUSA
MIPOAYKTOB M OJIIO] IPUKOPMA M peakIiy Ha 3TH MPOLYKTHI,
OCOOCHHOCTSIX MHUTaHUS MaTepH BO BpeMsl OEPEMEHHOCTH U
JIAKTallii, OCOOCHHOCTSIX paluoHa MHuTaHus pedenka. Jlis
O6onee 3¢ ¢eKkTHBHOTO cOOpa aHAMHECTHYECKHX JTaHHBIX
WCTIONB30BaM  aJalTHPOBAHHYIO COKpaIleHHyI (opMy
CTPYKTYPUPOBAaHHOTO  BOIPOCHHKA, PEKOMEHIOBAaHHOTO

EAACI st oueHku aHaMHe3a TNPH TIOJ03PEHHU Ha
MHUIIEBYIO aJuIeprHio [7].

Ilpy  HanmMYMK  TPOSBICHHN  ATONHUYECKOTO
IepMaTHTa  BEPUPUKALNMIO  IHATHO3a  OCYILIECTBILSLIH,

omupasick Ha kputepuu Hanifin u Rajka [8].

[Ipn HanWYMK KIUHIYECKUX JAHHBIX 32 AJICPTHUIO
Ha OEJIKM KOPOBBETO MOJIOKAa Ha3HAYajH AUArHOCTHYECKYIO
0€3MOI0UHYIO AMUHAIIMOHHYIO TUETy
nponospkuteapbHocThio 30 muedi. Ha sTtoT mepuwonm u3
panroHa WCKIII0YaIH BCE MOJIOYHBIC NMPOIYKTHI, TOBSIUHY,
TENATHHY, a TaKkKe APYTHe «II0J03pEeBaeMbIe» MPUIMHHO-
3HAYMMbIC TPOAYKTHI TPH HAIWIHNH COOTBETCTBYIOIINX
KIuHu4YeckuX gaHHbiX [9]. Yepes 1 mec mpoBomuin
OTKPBITYIO TIPOBOKAIIHOHHYIO MPOOY I AUAarHOCTHIECKOE
BBEJICHHEC MOJIOYHOTO Mpoxaykta [9] s MOATBepKICHHS
nnu uckimoyeHuss ABKM. Taktuka auerorepanuu aetel ¢
ABKM omnpegensinach B COOTBETCTBUM C aKTyaJbHBIMU
KIMHAYECKUMH pexoMeraarmsamu [10].

B3ste KpOBM Ha aHanmM3bl  (T€HETHYECKHH,
UMMYHOJIOTHYECKHH) OCYIIECTBISUTH B IIAHOBOM MOPSIIKE,
mpu 3abope KPOBH Ui OCYIIECTBICHHS OCHOBHOTO IIIaHA
oOcnenoBaHus, 6€3 JOMOIHUTEIBHON BEHEITYHKIIHUH.

C mempro  Bepudukamuu — amarso3a  BBD
UCIIONB30BAIM  METOJl ~ MAacCHBHOTO  MapajlielIbHOTO
CeKBEHUpOBaHWst. B maHens ObUIM BKIIOYeHBI 24 TeHa,
MYTallMd B KOTOPBIX BBI3BIBAIOT ~CHUMIITOMOKOMILIEKC
Oyte3noro  snuaepmoinu3a.  [IOMCK — HYKJICOTHIHBIX
MOCJIEI0BATEILHOCTEN TCHOB MPOBOJIUIICS B
ouonnpopmanmonnoi 6ase manusix NCBI (National Center
forBiotechnological Information, USA). [ns mnowncka
KOHCCPBATHUBHBIX Y49aCTKOB HUCIIOJIb30BAaHa mporpamMmma
BLAST [11]. TlocienoBaTeiabHOCTH OJUTOHYKIEOTHIOB
moa0MpaIkuch ¢ MOMOINBI0 mporpammel Beacon Designer
8.10. IIpomepka crmerudUIHOCTH TMap  MOpaiMepoB
MPOBOJIMIIACH C TIOMOINBIO Iporpammel Primer-BLAST [12].
JunarHo3 aucTpoduUeckoro OyIIe3HOTO JMHUASPMOIIH3a
YCTaHaBJIMBAJICS MPH HAJMYUU PA3IMYHBIX MYTalUil B TeHe
kosuarena 7 tuna (COL7A1), mpocroit popMel OyILIE3HOTO



SMUAEpPMOIU3a — Mpu Hamuuuu mytarnuii B renax: KRT5H,
KRT14, TGM5, DSP, PLEC, COL17A1.
HMMyHOIOTHYIECKHE u AIIEPTOJIOTHYECKUE
METOJIbI OOCIIEIOBaHUS BKIIOYAIM B ceOs OmpenecHue B
CBIBOPOTKE KPOBU cojepxkanus obmero IgE, yposus
crermdmyeckux IgE (SIgE) k 6enmkam xkopoBbero monoka u

NpPOBOAWIMA TpPU IOMOIIM MAKeTa  CTaTUCTHYECKUX
nporpamm  SPSS 20 («IBM», CIHA). IlomyuenHble
KOJIIMYECTBEHHBIE [JaHHbIE IPOBEPSAINCH HAa COOTBETCTBHE
HOPMAJIBHOMY DPAaclpeleNieHuI0 C MOMOILBI0 KPHUTEpHs
[Mammpo-Yunka. [ BBHIOOPOK, HE IOAYHHSAIOUIINXCS
HOPMAaJIbHOMY DPAacIIPElENIEHUIO, ONpENesI MeIHaHy, a

ero (Qpakuusam (kaseuHy, PB-makrornoOynuHy, Oblubemy — Takke 25 W 75 mepuentwnu. IIpu onenke paznmumii Juis
CBIBOPOTOYHOMY  albOyMHHY) ¢  IIOMOIIBIO METoJa  IPH3HAKOB,  pACIpeleleHHE KOTOPbIX  OTIMYHO  OT
HENPSAMONW HMMYHO(IYOPECICHIIMM Ha aBTOMATHYSCKOM  HOPMAJbHOTO, HCIONB30BAIM KpuTepuii MaHHA-YHUTHH.

anamuszarope ImmunoCAP250 (UniCAP System, Thermo
Fisher Scientific, pamee Phadia AB). Ilpumensuuch
pedepencHble 3HaueHus i crenuduueckux |gE-anTHTEN
COIJIACHO HMHCTPYKLIUH IPOU3BOIHUTENS TECT-CHCTEMBI:
0,35-0,7 kUA/I - | (Huskuii) xnace cencubunmzanuu, 0,7-

3,5 kKUA/ I (Cpennmit) kmacc cencubunuzanuu, 3,5-
17,5 KUA/I, 1 (Vmepenno BBICOKU) KJiace
cencubumuszanuu,17,5-50 kUA/I — IV(Boicokuii) kmacc

cencubOmmuszanuy, 50-100 kUA/I - V (OueHb BBICOKMIA)
Kiace cencubmmuzaruu, Beire 100 KUA/I — VI (Tpenensho
BBICOKHI) KJIaCC CCHCHOMITN3AIINH.

Pasuuity 3HaueHHi cunTany 3HaunMbiMu ipu p < 0,05.
[11. Pesynsrate

a) Obwvexmul (yuacmuuku) uccredosamus

B wuccnenoBanue Obutn BKJIIOUYCHBI 94 TMalMeHTa ¢
BB3: 72 nereét ¢ gmcrpodudeckoir ¢opmoit BED B
Bo3pacte oT 11 mecsimeB mo 16 mer 2 MecsieB, U3 HHUX
ManbuukoB 45,8%, u 22 pebenka ¢ npocroii popmoit BED
B BO3pacTe OT 2 MecsueB A0 9 jer 2 MecsieB, U3 HHUX
MabanukoB 45,4% (tabm. 1).

Pasmep BBIOOPKH [peaBapUTEILHO He
paccunthiBan.  OOpabOTKY  TMOJYYEHHBIX  JAHHBIX
Tabauya 1: Obmras xapakreprcTrka 60mpHBIX BED [Me (Q; Qj)]
XapakTepucTHKa Ipocrast popma BBI (N=22) I[nnpm]mq(enc :z;s;)(bopMa BE3
Bo3pact, Tozl 56 (2,11;7.3) 8.9 (3.6 13.9)
Unaexc EBDAS] 123 (7.1; 16,4) 100,7 (78,2; 143,9)

b) Ocobennocmu IgE-omsema ¢ nodepynnax demeti ¢ BE9
6 3a8ucUMocmu om Qopmul 3a001e6aHUs.

Conepxxanre obmero IgE B rpymme nereii ¢
npocroii (opmoit BBD He cOOTBETCTBOBaJIO BO3pACTHOM
HopMe y 3 zerei, npu atom He npesbimano 1000 KUA/. Y
OJIHOTO W3 JeTeil ¢ MOBBINICHHBIM ypoBHeM IQE Obiia
JMATHOCTHPOBAHA IMHINEBas aUIepPTHst, Yy OPYroro —
ObITOBasT CEHCUOMTU3AITHSI.

B rpynne namuentoB ¢ auctpoduueckoi Gopmoii
BED ypoBenp oOmero IgE mpeBbiman Bo3pacTHbie
nokaszatenu B 36 (50%) nabmogenusix, npu stom y 10
(13,8%) nereit yposens IgE Obu1 B BeIe 1000 KUA/I (puc.

1), y 6 — Boire 3000 kUA/I. [lnst GonbmMHCTBA JETER C
muctpodudeckoit popmoit BED ¢ MOBBIICHHBIM YpOBHEM
IgE Gbim xapakTepHbI 60Jiee BBICOKHE 3HAYECHUS TLIOIIAIN
MOpaKEHUsT KOXH, IUIOMIATH HHOUIIUPOBAHHBIX YYaCTKOB
KOXKHU.

c) Xapaxmep cencubunusayuu K MOIOYHLIM O€IKAM Y
Ooemetl ¢ paziuunvimu popmamu BB
YactoTa BbIABIEHUSA IOBBILICHHBIX  YPOBHEH
crienndpuyeckux IgE y mereit ¢ mpoctoii n auctpoduueckoit
¢dbopmoii BED npencrasiena B tadi. 2.

Tabnuya 2: YacToTa BBIBICHUS CCHCUOWIM3AINMU Y IeTel ¢ PoCTor U aucTpoduueckoit popmoit BED

IIpocras ¢popma BBED (n=22) Jucrpopuueckas popma BB (n=72) | p*
AJuteprex sIgE, Me (25; 75) 4acrora SIgE, Me (25; 75) Yacrora
CeHCHOMJIU3ANHU CeHCHOMITU3AIUH
Moroko 0,04 (0,02; 0,11) 1 (4,5%) 0,09 (0,05; 0,27) 12 (16,6%) 0,013
0-TAaKTATEGYMHH 0,015 (0,01; 0,02) 1 (4,5%) 0,04 (0,02; 0,1) 11 (15,3%) 0,009
fB-nakrorno0yuH 0,02 (0,01; 0,06) 0 0,04 (0,02; 0,07) 11 (15,3%) 0,21
Kasenn 0,02 (0,01; 0,04) 0 0,04 (0,02; 0,1) 6 (8,3%) 0,009
Tpumeuanue. * — cmamucmuyecku 3HaUUMbLe PA3IULUSL MeXHCOYy HOMUHANbHbIMU 3Hayenusmu SIQE, eviuuciennvle ¢ nomowwio kpumepus

Manna — Yummnu.

BrisiBieHHEe  MOBBINICHHBIX — ypoBHeH SIQE  «k
MMUIIEBBIM O€JIKaM MpPH OTCYTCTBHH SBHOH KIMHHYECKOW
kaptTuHel ABKM pacuieHHBanoch Kak CEHCHOWIIH3AIIHSA.
Pebenky HazHawyanmach AWarHoCTHYEecKas Oe3MOJIOYHAsS
JIMeTa C TOCJHEIYIONNM JTHAarHOCTUYECKHM BBEIACHHEM

MOJIOYHOTO MPOJYKTHI (OTKPBITas MPOBOKALMOHHAs TP00a),

HAa OCHOBAaHMM 4YEero WIM NOATBEpXKIanlach, WU
HCKIIIOUanach KIMHUYECKH 3HaunMasgs ABKM.
OueHka KJIMHUYECKUX TPOSBICHUN MHINEBON

aJIepruu y JeTei ¢ pa3audHbiMu popmamu BED.
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AHanu3 HACJEICTBCHHOCTH B TpYyHIE IeTeH ¢
muctpoduueckoit ¢popmorr BBD m ABKM BeISBHI, dTO
JUIIE Y 6 IeTel MMeNcsl OTATONICHHBIA ceMEIHBIN aHaMHE3
IO aJUICPTHYCCKUM 3200JICBaHISM.

VYuuTeiBass OCOOCHHOCTH KIMHUYECKOW KapTHUHBI
OyJIIC3HOTO SIUACPMOIIN3a, 3AKITIOYAIOIINECS B MTOPAKCHUN
KaK KOYKHOT'O TIOKPOBa, TaK M CIM3UCTHIX 000J0YCK POTOBOM
[OJIOCTH M KHIICYHHKA, BEPU(PHUKAIMS AUArCHO3a MHICBON
QAUIeprMd Y [JaHHOH KaTeropud MAalueHTOB BeCchMa
3aTpyaHUTEeNbHA. TeM HEe MEHee MpH TIIAaTeJbHOM cOope
aHaMHE3a, a TaKkKe BBUIBICHHM YETKOW IPUYUHHO-
CIICICTBCHHOW CBSI3M TOSBJCHUS CHMIITOMOB C HPHUEMOM
TOT0O WM WHOTO BEPOSATHOTO MNPUYHHHO-3HAYHMOTO
MPOAYKTa yOACTCS BBIACIUTH CIIEKTP IOJ03PEBACMBIX
MUIIEBBIX OCNKOB. BOJNBIIMHCTBO pomuTeNcil NalueHTOB
YKa3bIBaJId HA YCHWICHUE 3yAa IPHU MpPUEME OIPEICICHHBIX
MPOAYKTOB WM TIOSBJICHUEC HOBBIX, HE XapaKTEPHBIX IS
OCHOBHOTO 3a00JICBaHM, BBICHIITAHUH. Baxnyro
JOTIONTHUTEIbHYIO ~ MH(pOpMAaIUI0  JaBaid  Pe3yJbTaTh
JUATHOCTHYCCKOW AIIMMUHAIIMOHHOW ITUETHI U OTKPBITOU
MIPOBOKAIIMOHHON TIPoOBI. B pe3ynbrare mumesas amiepras
Obuta muarHoctupoBana y 2 (9,1%) nmereir ¢ mpocToit
dopmoit ' y 18 (25%) mereit ¢ auctpoduueckoi Gpopmoit
BBD. B rpymme nereit ¢ ducmpoguuecxou gpopmou BEI
IgE-onocpenosannass ABKM Obina auarHoctupoBana B 13
HabOmroneHusx, uro cocrasuio 18,1%. Iposeaenus ABKM
BBIPQKAJIKMCh B BHAE KOXHBIX M TaCTPOMHTECTHHAIBHBIX
CHUMIITOMOB. Y CHJICHHE 3y/1a MOCJIe YIOTPEOICHUS TOTO HITH
WHOTO MOJIOYHOTO TMPOAYKTa, TOSBICHHE IIATHUCTO-
MamyJie3Holl ceimu Tpu  auctpodudueckoir ¢popme BBD
ormevanock 'y 18,1%. V 4 npereit ¢ auctpoduueckoi

(dopmoii 3a00NeBaHUS WMENHCh KOXKHBIC TIPOSBICHHU,
COOTBETCTBYIOIINE KPUTCPUSAM JHATHOCTHKH aTOTHICCKOTO
nepmaruta (5,5%). IIposBieHHsT aTONMUYECKOTO NepMaTUTA
KYIHPOBAJNCh WIA 3HAYHTEIFHO PETPECCHPOBAIU IIOCIIEC
UCKITIOYEHHUS W3 NHTaHUS pebeHKa NPUUYNHHO-3HAYUMOTO
MPOAYKTA.

lactpounTtecTnHanbHple  TposiBieHHsT ABKM  —
CPBIFMBAHMS, Pa3KWKCHHBIN, HEIEPEBAPEHHBIH CTYJI, CTYJ
CcO cnu3blo, Ha (OHE IpUeMa MOJIOYHBIX MPOJIYKTOB
oTMeYanuch npu auctpoduueckoir ¢popme BBD 16,6%
Jereil. BaXHO Takke OTMETUTb, YTO IOCIE HAa3HAYCHUS
6e3morounoi auetsl y 4 neteit ¢ ABKM mponumu 3amopsl,
KOTOpbIE pacCMaTpUBAINCh [0 JTOTO KaK IPOSBICHHE
OCHOBHOTO 3a00JICBaHUS.

B rpymme pereit ¢ amctpoduueckoi ¢popmoi
3aboneanns momuMo ABKM oTmeuanace Takke amieprus
Ha 3nmaku (N = 5), ppykTe! ¥ oBowm (N = 5), siina (N = 3).

Cpemn nmereir ¢ mpocroir  ¢opmorr  BBD
KIMHWYCCKUE pEaKIMi Ha MOJOYHBIE NPOIYKTH OBLIA
BBISIBIICHBI Y JIBYX TAIMCHTOB. Y 00OWX AeTeH MOJIOYHBIN
O6emok OB ©OUMHCTBEHHBIM  IPHYNHHO-3HAUYUMBIM
ammeprenoM. Cumnrombl ABKM Hocuim smu30andecKuit
XapakTep, KyNHPOBAJHCh  HCKIIOUYEHHEM  IPUINHHO-
3HAYMMOTO TPOTYKTA.

SIgE k ™omounomy OGenky u ero pakiuam
BBIBISUINCH Ha YPOBHSX, COOTBETCTBYIOIIMX KIaccy
CCHCHOMIM3aIMM OT HHU3KOTO [0 YMEPEHHO BBICOKOTO
(rabn. 3). B psme cioydacB [menaqoch 3aKIIOYEHHE O
Hanuuuu He-lgE-omocpeoBaHHOM aymieprun Ha MOJIOYHbBIE
Oenku.

Tabnuya 3: Xapakrtep pacrpeeiaeHus KiaccoB ceHcubunmmsarmu SIQE k nuieBsiM ajieprenam B rpyIiie AeTeit ¢
quctpoduueckoit popmoii BED u knunndeckumu nposisienussMu ABKM (4mciio nereit).

Knacc ceHcnOuanszanumn
Axepren 0 | I I vV v Vi
Mooko 4 1 3 2 2 1 0
O-JTaKTATBOYMUH 3 3 2 1 2 0 0
B-axkrorno0ymuH 5 1 2 2 1 1 0
Kazenn 5 1 3 0 2 0 0

IV.  O6cyxnenue

Juctpoduueckue hopmbl OyJLIe3HOTO
SMUAEPMOIIN3A XapaKTePU3YIOTCS 3HAYUTEITHHBIM
MOBPEKJACHHEM KOXHBIX TOKPOBOB M Y IOJABIISIONIETO
grciaa OONBHBIX - Takke U cnusuctor odomouku XKKT. D10
MIPUBOJIUT OJHOBPEMEHHO K HaApYIICHHIO OaphepHBIX
ceoiictB koxu u JKKT wu coszmaer ycnoBus s
M30BITOYHOTO TOCTYIUICHHST BO BHYTPCHHIOK  CPEIy
OopraHu3Ma aHTUI€HOB, B TOM UYHCJE€ U IHIIEBOTO
MPOUCXOXKACHUA. MexaHu3M pPa3BUTUS TPAHCKYTaHHOU
CCHCHOMIIN3AIMH CJIOKEH M BKJIIOYACT B CeOs CIICAYIOIIHE
OCHOBHBIE MOMEHTHI. B Hayase MPOUCXOUT
MIPOHUKHOBEHUE ajiepreHa yepes Ie(eKTHBIN
SMUACPMANbHBIH  Oappep MW €ro  BO3JCHCTBHE  Ha
KEepPaTHHOLUTHl JMUAEPMHCA, KOTOpPBIE 3aTeéM B OTBET
CHHTE3HUPYIOT M BBIACISIOT MTPOBOCIIATHTEIBHBIC ITUTOKUHBI
(IL1B, IL6, IL33) u TuMyCHBI# CTpOMaIbHBIN JTUM(OIOITHH
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(TSLP), koTOpble aKTUBUPYIOT BPOXKICHHBIH HMMMYHHBII
OTBET, CTUMYJHPYIOT MPOLECCHl CO3PEBAHMUS ACHIPUTHBIX
KJICTOK M HMHUOUHPYIOT IuddepeHnpoBKy HauBHbIX T-
KJIETOK MPEUMYIIeCTBeHHO B KieTku |h2-tuma [13]. Crout
OTMETHUTh BaXXHYIO posb |SLP, 3akirodaronnytocst Takke BO
BIMSHAM Ha MUTPAlUI0 ACHAPUTHBIX KIETOK K KOXe
(uanykumst xeMokuHOBbIX perentopoB CCR7 u CXC uepes
CXCR4-3aBucumblii yTb) " BBIICIICHUH
AKTHBHPOBAaHHBIMH  |SLP  meHIpUTHBIMH  KIETKaMH
BOXHOTO Meuaropa KoxHoW ceHcumbmmmsamn — OX40L
[14]. Th2-numdoruTel, B CBOIO OYepelb, IKCIPECCHPYIOT
psan amneprencnenuduyueckux murokuHos (IL4, IL5, IL10,
IL13), ctumymupyromux co3peBanue U JupGepeHIUpOBKY
B-mumbormtor B IgE-mpoxyimpyronpe miazMaTHuecKue
wietkn [15].

ITockonbKY MOJOYHBIA OEJOK SBIACTCS ONHUM W3
OCHOBHBIX OCJIKOB M3 «00JIBIIONH BOCBMEPKH>» aJNICPICHOB, C



KOTOPBIM PEOECHOK CTAJIKMBAETCS C MEPBBIX MECSILEB XKHU3HH,
MIPEACTABISIIO UHTEpEC U3ydICHHUE JaCTOTHI
CeHCHMOWIM3alMu K OenkaM KOPOBBETO  MOJIOKA |
0COOEHHOCTEH KIMHUYECKHX TPOSBICHUM ajuIeprHuH  Ha
MoJiouHble Oenku y ngered ¢ BBD. Amneprus Ha Oenku
KOPOBBEIr0 MOJIOKa MMEET Ba)KHOE KIMHUYECKOE 3HaYeHUE,
0COOCHHO B paHHEM JIETCKOM Bo3pacTe, Korjga oOT
NpPaBWJIBHOTO MOJ00pa CMECH B 3HAYMTENILHOH CTeleHH
3aBUCHT YCII€X BCETO JICYCHUS.

Hacrosimee wuccnenoBaHue MOATBEPAMIIO, Kak
BBICOKYIO YaCTOTY CEHCHOWJIM3alMH K OelkaM KOpPOBBETO
MOJIOKa, TaK M BBICOKYIO YacTOTy KIMHHYECKH 3HAUYNMOU
ammeprun y aeteid ¢ BBD. ABKM Obina BeisiBieHa y 25%
nereit ¢ quctpoduueckoit popmoit BED, B 18,1% ciydaes
oHa Hocuna |gE-omocpenoBannblii xapaxrep (72,2% ot
BCceX JeTel ¢ KiamHu4yecku 3HaunmMoiit ABKM). V nereii ¢
npoctoii ¢opmoit BBED ximHM4eckn 3Haummas ABKM
BosiBiieHa B 9,1% cmydaeB. CeHcuOmmmzamuio K OenmkaM
KOPOBBETO MOJIOKA, Ka3eHHY, OBIYbEMY CBIBOPOTOYHOMY

anbOyMHUHY JTUAarHOCTHPOBAM CTATUCTHYCCKH 3HAYUMO
qame y JneTe ¢ muctpoduyeckoit ¢opmoit BBD mo
cpaBuenuto ¢ mpocroir  (p<0,05). Takas BbICOKas

BCTPEUACMOCTh CCHCHOMIM3aIMU K OellkaM KOPOBBETO
Moioka u ABKM cpenu pmereli ¢ pmaHHO#M (dopmoii
3a0oJieBaHus, 10 BCEH BUIUMOCTH, CBs3aHa C OOIIMPHBIMU
HapyILICHUSMH IIEJOCTHOCTH KOXHBIX IOKPOBOB, HX
BOCIIAJICHHEM, a TaKXKe TOPaKEHHEM CIM3UCTOH O0O0JIOYKH
KETyZ0OYHO-KHIIEYHOTO0 TpPakTa, YTO B CBOIO O4Yepelb
00yciioBnMBaeT HM30BITOYHOE IOCTYIUICHHE AHTHICHOB, B
TOM dYHCJIEe MUIIEBHIX AJUIEPIeHOB, M, KaK CIEJICTBHE,
(dbopMupoBanue nuieBoi cencubmmzamnuu [16, 17].

Annepronorudeckoe  00CJI€OBaHHWE  BBISIBHIIO
TaKke BbICOKHMe ypoBHH ob6mero IgE y 50% nereii ¢
nuctpopudeckor  Gopmori  BBD, dro  Berpedanoch
CTAaTHCTUYECKH 3HAYMMO 4Yalle, 4eM B TpyHme JAeTed c
mpoctoii ¢opmoit BED, p<0,05. Ipuunna oOHApYKCHUS
ouenb Bbicokux - Boimre 1000 KUA/I (y 10 nereit - 13,8%) u
KpaiiHe BbICOKHMX ypoBHeil (Gonmee 3000 kUA/l y 6 nereit)
o6ero IgE tpebyer nanpHeliero u3y4eHus.

AHanu3 KIMHUYECKMX JaHHBIX [I0Ka3aj, 4To
MUIIEeBass aIeprusi BHOCUT CBOM BKJIQJ B KIMHUYECKYIO
KapTUHYy  3a0ojeBaHWss M JOJDKHAa  00s3aTEIbHO
JIMarHOCTUPOBAaTbCS M YYUTBHIBATHCS B  KOMIUIEKCHOM
TEeparmuy 3TOH CIOXHOM KaTeropuu OONbHBIX. Hammume
CCHCHOWIN3AINHN K MUIIEBBIM aJIepreHaM IPH OTCYTCTBUH
KJIIMHUYECKOW  KapTHHbl MMILEBOM  alNIEpruyd  TaKke
JIOCTaTOYHO ~ 4YacTo  BCTpedaeTcs y  OONBHBIX €
muctpodudeckoit popmort BBD 1 mpu oTCYTCTBHH peaxIiiii
He TpeOyeT MCKITIOYCHHUS] MOJIOYHBIX IPOJYKTOB U3 pallioHa
pebenka. HampoTwB,  KIMHMYECKHM  MOATBEPXKICHHAS
JIUarHOCTUYECKOM JAMETOM M OTKPBITOM IPOBOKALIMOHHOM
mpo6oit ABKM, paxke mpu OTCYTCTBHUH CEHCUOMIM3ALUU K
MOJIOYHBIM OellkaM, J0JDKHa TPaKTOBATHCS B COOTBETCTBUH
C KIMHHAYECKOW KapTHHOW Kak He-IgE-onmocpenoBanuas
(hopma nmmiesoit avtepruum [9,10].

Cnegyer OTMETUTBH, HTO
CEHCHOMIM3aIMM ¥ IHIIEBOH

MUIIEBON
Yy JaHHOU

BOTIPOCHI
aJIepruu

KaTteropun OONBHBIX HE W3y4YeHHl. [lodydeHHBIE HaMH
JaHHBIE TOBOPST O TOM, YTO HaJW4ME MULIEBOW ajuIeprUu
CJIeJlyeT aKTUBHO BBISBJISATh U YUUTHIBATH MIPU COCTABIEHUU
palMoOHa U OCYILECTBICHUH HYTPUTUBHOM MOAIEPKKHU ITUX
TSOKEJBIX OOJTBHBIX.

OrpaHv4eHHeM  HCCIEeNOBaHUsI  SIBISIOTCS B
MepByI0 odYepens HeOoJsblliash TPyMma MalUeHTOB, U 3TO
o0BsicHsieTcss TeMm, 4to BBD oOTHOCHTCS K peaKkuMm
3aboneBanusaM. Elle OMHMM OrpaHMYCHHEM SBJSICTCSA TO,
YTO B HACTOAIIEH paboTe MpoaHAIN3UPOBAHB KIIMHUYECKUN
U UMMYHOJIOTHUECKUH OTBET TOJHKO Ha OJHMH MHIIEBON
MPOOYKT — KOPOBbE MOJIOKO, KaKk OCHOBHOHM ajieprex
neTckoro Bo3pacta. OCOOCHHOCTH peaknuii Ha JApyrHe
MPOOYKTHl, @ TaKK€ HA AaHTUIECHbl OKpYXKarollel cpeabl
TpeOyIOT JabHEHIIIETO U3YICHUS.

IlpencraBnsemM BalieMy BHUMAaHHWIO KIMHUYECKUU
CIIyJail, TeMOHCTPUPYIOMUN pa3BUTHE CEHCHOWIHM3AIUU U

(dbopmupoBaHWEe THUINEBOW aiepruu y peOeHka ¢
muctpodudeckoil  GopMOH  BPOXKIEHHOTO  OyJUIe3HOTO
SMMIEPMOIIN3a.

JleBsTiMecsiuyHasl 1eBOYKa MIOCTYIHIIA B OT/ACICHHE
JIepMaToJI0Tuu c JIMarHO30M: pereccuBHbII
qucTpoduuecKuii BBED, 0eKOBO-dHEpreTHIecKast
HEJJOCTaTOYHOCTh yMepeHHoit crenenu (puc. 1, 2, 3). BBD
0BT JMarHOCTHPOBaH c pOXIeHus, nMeeTcst
nonreepkaenne  myramua B reie  COL7A1.  C
TPEXMECIYHOTO  BO3pacTa Ha  KOXe  HaOII0JaInch

IPUTEMATO3HO-CKBAMO3HBIE BBICHINAHKS, COMPOBOKIAIOII-
uecss BBIPXKEHHBIM 3yJOM U  YCHJMBAIOIIUECS IPH
JN00aBIeHUH B pAlMOH HOBBIX MPOAYKTOB. KOXKHBI
MaTOJNIOTMYECKUN  MPOIECC HOCHJI  PaclpOCTPaHSHHbBII
xapaktep (Obula TIOpakeHa KOXKa TOJIOBBI, JIMIA, IIEKH,
yIK, MOA0OPOJIOK, Iies, TYJIOBHINE, BEPXHHE U HUKHHUE
KOHEYHOCTH, PYKH W HOTH) U ObLJI MPEACTABICH MATHAMH,
BOJIZIBIPSIMU, 3PO3USIMH, KOpPKaMH, dellyikamu, pyOuamu.
Kpome TOro, y 3TOro margeHTa OTMEYANCs CHIIKEHHBIN
anmeTuT. Mbl ucmons3oBaau cucremy ImmunoCAP 250
JUsL  OmpeneNieHuss ypoBHs —cmemmpuueckux IgE K
CIICAYIOIIMM THIIEBBIM aJlJICPreHaM. MOJIOKO, Ka3euH,
SUYHBIA OCJOK, TOBSAWMHA, CBUHMHA, MICO MHICHKH,
MIIICHHUIIA, STYMCHb, TJIFOTCH, COsl, IPOXOKH, S0JI0KO, OaHaH,
rpyima.
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Pucynor 1, 2, 3. Tlanmentka B Bo3pacte 9 MecsieB. KOKHbIH MaTOJOTMYECKUI MPOLECC PACIPOCTPAHEHHBIH, HMEET
CHUMMETPHYHBIH XapakTep, IPEACTAaBICH CIMBAIOMIMMHUCS ASPUTEMATO3HBIMH SPKO-KPACHBIMH MSATHAMH HEMPaBUIBHOM
(hOopMBI, YETKUMHU IPaHHULIAMHU, C IKCCYAALUEH, My3bIPSMH C MPO3PAYHBIM COJCPKUMBIM, 3PO3USIMH HENPABHILHOH (HOPMBHI,
9KCKOpHUAIUSIMH, KOPKaMHU CMELIAHHOro XapakTepa. OTMedaeTcs MeJIKOIIaCTUHYATOE IIeTyIIeHHUE.

B pesynbrate Obla BBISIBIEHA CEHCHOMIIM3ALUS K
OelKaM KOPOBBETO MOJIOKA, Sy W rioTeHy. OOmmii
yposerb IQE B ceiBoporke Obui> 3000 ex/mu. Ilocne
Ha3HAYE€HUS DIMMHUHALUOHHON 0e3MOJIOYHON, 0e30eIKOBOMI
JIMETHl C WCIOJIb30BAaHUEM THIOAJUIEPIeHHON cMecH Ha

© 2020 Global Journals

OCHOBC  AMHHOKHCIOT  HaONIofanachk  BBIPAKCHHAsS
HOJIOKUTENbHASL JWHAMUKA. Y TalWeHTa HaOIo[anoch
yJIydllleHHe KaK HYTPUTHBHOTO CTaTyca, TaKk M KOXHOTO
MoKpoBa: mpubaBka B Bece 3a 7 aneit cocraBmwia 380 r (8
r/Kr/menb);  TakKe ~ ObUIO  OTMEYEHO  3HAYMTENHHOE
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YMEHBIICHHE 3yJa W BBIPAKCHHOCTH J3PUTEMATO3HOTO
KOMITOHEHTA BBICHITTAHHUH.

brnarogapss KOMIUIEKCHOH Tepanuu OTMEYaloch
3HauuTeNbHOE Yyiydmenne. OIHAKO, BBICOKHH ypPOBEHb

CCHCHOWJIM3AMKM K THIIe B JaJbHCHUIIEM COXPAHSIICS
(tabmuua 4), HECMOTpsT Ha COOJIOJCHHE AIUMHHAIIMOHHON
nueThl (puc. 4, 5).

Tabnuya 4: PesynsraTel Tecta ImmMunoCAP 250 uepes 5 net

ImMmunoCAP (asuiepremn) Results
IMuieBast cMech (Tpecka, KPeBETKH, Toy0ast MUK, TYHEL], JIOCOCh) Positive
Cmecs rpubkoBeix ammepresoB mx2 (Penicilium notatum, Cladosporium herbarum, Positive
Aspergillus fumigatus, candida albicans, Altermaria alternata, Helm.hal.)
Cmecs pomamuedn meutm  hx2  (hollister-stier  labs,dermatophagoides  pteronyssinus, Positive
dermatophagoides farinae, blatella germanica)
KopoBbe MOJIOKO 53,2 KUA/I (V)
CBHHKHA 2,27 KUA/I (1)
ToBsitiHA 21,8 KUA/I (IV)
MsiCO KpOJTHKa 4,48 KUA/I (Il
Msico HHIECHKH 52,7 KUA/I (V)
Tpecka 0,86 kUA/I (1)
Jlposxoxu 0,86 kUA/I (1)
IMuieHnra >100 kUA/I (VI)
Sumenn 51,7 KUA/L (V)
Baunan 15,1 KUA/L (Il
I'pywia 15,1 KUA/L (Il

Pucynox 4, 5: Ta e nmauuenTka cmycts 5 set. KoxHblil matomoruueckuil npouecc pacpoCTpaHEHHbIH, CUMMETPUYHBIH,
NIPE/ICTABIICH CIMBAIOLIMMUCS MEXIY COOOH 3pUTEMAaTO3HBIMU ISITHAMU HENPaBWIIBHOH (OPMBI C YETKMMH T'DaHHLIAMH,
pacIiojokeH Ha KOXKe TYJIOBHIIA M KOHe4HocTed. OTMmeuaercst yMepeHHas JMXeHH(UKalus B 00JacTH CruOOB BEPXHHX

KOHEYHOCTEH

V. 3aknroueHne

[Mo-BuarMOMYy, H3-3a PEAKOCTH 3a00JCBaHUSA U
HEOOJIBIIIOTO KOJIMYECTBA MALUCHTOB C JUCTPOPHUCCKON
¢dbopmoit BBD, naHHbIE MO KOMOPOWIHOCTH MHIICBOI
ameprun 1 BBD He cyMMupoBanuch M He MPEICTABICHHI B

Hayunoii mmreparype (Web of Science u PubMed).
CorylacHO TOJIy4YeHHBIM HaMH JaHHBIM, KOMOpPOHMIHOCTB
nuuieBoi ajuteprun 1 BBD poctatoyHo xapaktepHa aiis
IUCTPOUICCKUX thopm 3a00JIeBaHMS. Hammame
komopbOuaaoit ABKM mpHBOANT K YTSDKEICHUIO TEUCHHUS
OCHOBHOTO 3a00JI€BaHUS U TpeOyeT BHUMAHHUSI CO CTOPOHBI

© 2020 Global Journals

Global Journal of Medical Research ( F) Volume XX Issue II Version I E Year 2020



E Year 2020

(F)

CIIEIIMAJINCTOB, 3aHUMAIOIIMXCS JAaHHOW  MAaTOJIOTHEH.
BaxHO, 94TO HECOCTOSATENBHOCTL KOKHOTO Oaphepa y aereit
MOXET TMPUBOJUTHL K CEHCHOWIM3AIMd HE  TOJBKO
MMUIIEBBIMA  aJUIepreHaMi, HO W aJUIepreHaMu JApYrux
TpymI, KakK TI0Ka3aHO B NPUBEACHHOM KIMHHYECKOM
npumepe, U 310 Tpedyer nanbHEUIIero n3yueHus.

VI. Bripaxenne [Ipusnarensnoctn

ABTOPBI BBIPAXKAIOT MPHU3HATEIBHOCTh AKAICMUKY
PAH Jleitne CelimypoBHe Hama3zoBoii-bapaHoBoii 3a
MOJJIEPKKY ~ HCclefioBanus, a Take QoHay «/leru-
0abouku» 3a CcoJCHCTBHE OpraHW3anuyd OOCIeJOBaHUSA W
JICUEHHS nereit c BPOIKICHHBIM OyIsIe3HbIM
SIHMICPMOIIH30M.
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- scientists with direct communication channel through our website. Fellows can
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Fellows receive discounts on the future publications with Global Journals up to 60%. Through our recommendation
programs, members also receive discounts on publications made with OARS affiliated organizations.

GJ INTERNAL ACCOUNT
UNLIMITED FORWARD OF EMAILS

Fellows get secure and fast GJ work emails with unlimited storage of emails that
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PREFERRED AUTHOR GUIDELINES

We accept the manuscript submissions in any standard (generic) format.

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.

Alternatively, you can download our basic template from https://globaljournals.org/Template

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

BEFORE AND DURING SUBMISSION

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

Ensure corresponding author’s email address and postal address are accurate and reachable.

4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.

Proper permissions must be acquired for the use of any copyrighted material.

7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

w

o

Declaration of Conflicts of Interest

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

POLICY ON PLAGIARISM
Plagiarism is not acceptable in Global Journals submissions at all.

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:

e Words (language)

e Ideas

e  Findings

e Writings

e Diagrams

e Graphs

e |llustrations

e |Lectures
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e  Printed material

e  Graphic representations
e Computer programs

e  Electronic material

e Any other original work

AUTHORSHIP POLICIES

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings.
2. Drafting the paper and revising it critically regarding important academic content.
3. Final approval of the version of the paper to be published.

Changes in Authorship

The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.

Copyright

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.

Appealing Decisions

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.

Acknowledgments

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.

Declaration of funding sources

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

PREPARING YOUR MANUSCRIPT

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.

The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)

e  Microsoft Word Document Setting Instructions.

e  Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e  Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e Large images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)

A research paper must include:

a) Atitle which should be relevant to the theme of the paper.

b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.

c) Upto 10 keywords that precisely identify the paper’s subject, purpose, and focus.

d) Anintroduction, giving fundamental background objectives.

e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit

repetition, sources of information must be given, and numerical methods must be specified by reference.
f)  Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.

i) Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.

j)  There should be brief acknowledgments.

k) There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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FORMAT STRUCTURE

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.

All manuscripts submitted to Global Journals should include:
Title

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with
spaces), names of the authors and co-authors, and the place(s) where the work was carried out.

Author details
The full postal address of any related author(s) must be specified.
Abstract

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper.

Keywords

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a
research paper?” Then consider synonyms for the important words.

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.

Numerical Methods

Numerical methods used should be transparent and, where appropriate, supported by references.

Abbreviations

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.

Tables, Figures, and Figure Legends

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.

© Copyright by Global Journals | Guidelines Handbook .

XII



Figures

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

PREPARATION OF ELETRONIC FIGURES FOR PUBLICATION

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and
with a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

TIPS FOR WRITING A GOOD QUALITY MEDICAL RESEARCH PAPER

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of medical research then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
guotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e  Submit all work in its final form.
e  Write your paper in the form which is presented in the guidelines using the template.
e Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
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Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

O OO

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.
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Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.

Content:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.

Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form
Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information
Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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