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Abstract — In recent years research focused in
showing the effects of spinal adjustments on the
immune system has been grown. Changes in immune
biomarkers have been reported after spinal
manipulation. Inmunoglobulins are the body's defense
mechanism reflecting the individual's health status and
their response ability to disease. The collaborative
relationship between the nervous system and the
immune system results in an efficient defense
mechanism. The main objective of this study was to
evaluate the levels of immunoglobulins before and
after spinal adjustment in young people. Twenty-six
healthy young people with an average age of 20 years
were included, all study participants had radiographs
taken before the protocol as well as at the end of the
protocol. The study subjects were adjusted twice a
week with the Thompson technique for 10 weeks. The
blood sample was taken before starting the protocol
and later a sample was taken after adjustment number
8, 16 and 20. Subsequently, the concentration of IgG,
IgM, IgA and IgE monoglybins was evaluated by means
of the Elisa test. The results of the study show that
there were no significant changes in IgA, IgM and IgE
concentration after spinal adjustment, however, a
significant change in IgG concentration was observed
in women (P=0.02). Spinal manipulation has positive
effects on the musculoskeletal system, however, the
effect of spinal manipulation on the immune system
has not yet been determined. Although results of
variability in the concentration of biomarkers of the
immune system have been found, these do not exceed
physiologically normal levels in young, healthy
individuals.
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l.-INTRODUCTION

Immunity is the body's innate ability to manage
pathologies, throughout cellular mechanisms or production
of antibodies for self-defense in response to natural
exposure or inoculation of infectious agents. (1)

There is a broad collaborative relationship
between the nervous and the immune system, generating
an efficient defense mechanism. On one hand, the immune
system generates a response reaction to infectious agents,
this information is received by the nervous system to
generate an collaborative response. (2) The nervous
system is responsible for focusing the immune response on
the specific point of conflict, generating a systemic
response. (3)
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The immune system is made up of immunoglobulins
also known as antibodies, which are glycoproteins produced
by B lymphocytes (receptors of foreign agents) discovered in
1980. Their main function is to recognize, activate a
response and neutralize external agents, inactivating their
pathogenic activity in the organism through cell membrane
receptors, initiating the humoral response. Antibodies are the
main line of defense of the humoral immune system. T
lymphocytes originate in the bone marrow, however, unlike B
lymphocytes, they mature in the thymus and from there are
distributed to different tissues. (4,5)

There are 5 types of immunoglobulins (IgA, IgD,
IgE, IgG and IgM) which fulfill different functions. These
immunoglobulins are always present in the human body but
are only activated in the presence of antigens. (6,7)

On the other hand, Chiropractic has been used for
several centuries in order to recover health naturally without
the intervention of drugs or external agents, only through
spinal adjustments. The optimal functioning of the spine
depends on the adaptation and physiological interaction of
three systems: active (muscular), passive (bone) and control
(nervous) (8). The result of this interaction will be reflected if
the joint function is effective, if flexibility is sufficient to adopt
appropriate postures and alignments under the control of the
nervous system, which leads to correct biomechanics,
however recent studies have reported that biomechanical
alterations in the spine cause neurophysiological dysfunction.

9)

Vertebral adjustments cause changes in different
biochemical markers of the organism. Changes in the
concentration of substance P, neurotensin, oxytocin and
interleukins have been reported, as well as changes in the
concentration of cortisol after manipulation. Because these
biochemical markers modulate pain and/or inflammation,
spinal manipulation is considered a sound strategy for
managing conditions that cause pain and/or inflammation.
(10)

Thus, chiropractic practices are of great benefit to
treat various pathologies in a non-invasive way and without
the use of medications, various research has suggested that
following chiropractic care could increase the body's ability to
produce antibodies, in the same way, it could increase the
body's ability to recognize, respond to and remember
antigens, as well as increase phagocytic activity. On the
other hand, there is scientific evidence that mentions that
there are no changes in the activity of the immune system
after a chiropractic adjustment (11). For this reason, the main
objective of this work was to evaluate the levels of I1gG, IgM,
IgA and IgE before vertebral adjustment and after vertebral
adjustment with the Thompson technique in young people
between 20 and 30 years of age.
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Il.- MATERIALS AND METHODS

An analytical, experimental, longitudinal and
prospective study was carried out. A self-controlled group
made up of 50 female and male participants between 20
and 30 years of age, without clinical signs of disease, were
integrated into the study. All members had 6 radiographs
taken (2 cervical spine AP and Lateral view; 2 thoracic
spine AP and Lateral view; 2 lumbopelvic spine AP and
lateral view) before starting the protocol and at the end of
the protocol. The participants were adjusted in the
Laboratory of the State University of Valle de Ecatepec,
they underwent two vertebral adjustments per week, on
Mondays and Thursdays from 8:00 a.m. to 1:00 p.m. for a
period of 3 months, with the Thompson technique. A
control blood sample was taken before starting the
experimental phase, then a blood sample was taken after
vertebral adjustment number 8, 16 and 20.

Sampling:

A blood sample was obtained from each patient prior to the
chiropractic treatment (time 0), subsequently a sample was
obtained in adjustment 8 (first month), in adjustment 16
(second month) and in adjustment 24 (third month). The
absorbance (nm) of each sample was obtained, to
determine the concentration of Immunoglobulins (ug or ng)
at the different times, the corresponding conversion was
applied according to the manufacturer's specifications,
finally they were compared with the standards of each kit.

Immunoglobulin analysis procedure.

A blood sample was taken by venipuncture, each sample
was obtained with yellow cap vacutainer tubes, then it was
centrifuged at 3000 RPM for 30 minutes at room
temperature, once the blood components were separated,
the plasma (2 ml) was taken and stored in 5 mL tubes at
4°C and the samples were analyzed at 2-3 hours after
obtaining it.

All samples were analyzed by spectrophotometric methods,
a microplate was used to obtain the Absorbance,
Immunoglobulin kits (Abcam, Invitrogen and Mexilab) were
used for IgA, IgG, IgD, IgE and IgM and all samples were
processed by the method of ELISA.

BMI (Kgim2)

Evaluations

The procedures were carried out under the ethical standards
for the research with human beings according to the
Declaration of Helsinki of 1975. The participants delivered
the Informed Consent Letter for Adults and the Confidentiality
Letter based on Article 17 of the Regulations of the General
Health Law on Health Research.

Statistical Analysis: Means, deviations and
standard errors were determined for the quantitative
variables, frequencies and percentages for the qualitative
variables. The Kolmogorov-Smirnov test was applied to
evaluate the distribution of the quantitative variables.
Student's t test was applied to compare two independent
means. The repeated measures general linear model test
was carried out with a post hoc Bonferroni test to compare
the baseline vs. final values, as well as the final values
between the group of men and women of all the
immunoglobulins evaluated. The data analysis was carried
out with the SPSSv23 program and a p < 0.05 was
considered as statistical significance. The minimum expected
statistical power was 80% for each comparison group.

lll.- RESULTS

Twenty-six healthy students were included in this study.
69.2% (18 cases) were women and 30.8% (8 cases) were
men. The average age was 20.27+2.2 years with a minimum
of 18 and a maximum of 25 years.

No difference was observed in relation to the average
age and sex (p>0.05). No statistical difference (p>0.05) was
obtained between the average body mass index (BMI)
between women (23.49+4.54 Kg/m2) and men (23.21+5.13
Kg/m2). According to the above, all the students participating
in this study were classified by their BMI as normal weight.

Figure 1 shows the weight and BMI averages that were
determined from the beginning to the end of the study. It can
be seen that men had less variability in both anthropometric
measurements over time compared to women. No significant
differences were observed when evaluating the baseline
measurement vs. the final one in men (p>0.05) or in women
(p>0.05).
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Figure 1. Comparison of the BMI and weight averages in relation to the sex of the
study participants that were registered over time
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Figure 2 shows the averages and standard errors of IgA
and IgD determined in the 4 measurements and in relation
to gender. Regarding IgA, no significant difference was
obtained in relation to gender in the final evaluation
(p=0.97), nor was there a difference when comparing the
baseline vs. final measurement in women in a self-
controlled manner (412.38+89.66 vs. 765.55+79.11 mg /dl,
p=0.09) and in men (450.31x134.49 vs 769.3x118.67
mg/dl, p=0.79). In the case of the IgD analysis, no
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significant difference was obtained in relation to gender in the
final evaluation (p=0.70), neither when comparing the
baseline vs final measurement in women in a self-controlled
manner (17.12+1.78 vs 11.02 +1.44 mg/dl, p=0.02), plus, this
was not significant in men (15.63+2.67 vs 10.0£2.16 mg/dI,
p=0.39). The statistical power in the case of IgA for the group
of women was 84% and for men it was 62% respectively and
in the evaluation of IgD the statistical power for women was
79% while for men it was 64%.
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Figure 2. Comparison of IgA and IgD Means of Study Participants Recorded Over

Time

Figure 3 shows the averages and standard errors of IgE
and IgM determined in the 4 measurements and in relation
to gender. Regarding IgE, no significant difference was
obtained in relation to gender in the final evaluation
(p=0.52). In the self-controlled analysis of baseline vs. final
measurement, no statistically significant differences were
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observed either in the group of women (15.11+1.94 vs.
12.63+1.82 pl/ml, p=1.0) and in the group of men (17.86+ 2.9
vs 14.74+2.73 pl/ml, p=1.0). In the case of the IgM analysis,
no significant difference was obtained in relation to gender in

the final evaluation (p=0.74).
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Figure 3. Comparison of the IgE and IgM averages in relation to the sex of the study

that

In the self-controlled analysis of baseline vs. final
measurement, no statistically significant differences were
observed either in the group of women (127.75+47.07 vs.
68.511+4.85 mg/dl, p=1.0) and in the group of men (193.2+
70.61 vs 65.67+7.27 mg/dl, p=0.54). The statistical power
in the case of IgE for the group of women was 62% and
79% for the group of men. In the IgM evaluation, the

participants were

registered over time

statistical power for women was 71% while for men it was
79%.

Figure 4 shows the averages and standard errors of IgG
determined in the 4 measurements and in relation to gender.
No significant difference was obtained in relation to gender in
the final evaluation (p=0.60), but when comparing the
baseline vs final measurement in women in a self-controlled
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manner (1181.2+34.6 vs 1666.9+124.6 mg/dl, p=0.002)
and in men (1266.2+51.93 vs 0.1785+186.9 mg/dl, p=0.04).
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Figure 4. Comparison of the IgG averages in relation to
the sex of the study participants that were registered over
time

IV.- DISCUSSION

Immunoglobulins are an important component of humoral
adaptive immunity, their function is the recognition and
neutralization of harmful agents for the body, thus, their
analysis reflects information on the individual's health
status.

When analyzing the results of the study of immunoglobulins
in healthy young people, changes were found in the
concentration of IgA in both groups; we can observe an
increase above the normal physiological range from the
baseline measurement. Normal IgA values range from 99
to 400mg/dl (12,13,14). The concentration of IgA had a
stabilization in normal physiological ranges in adjustment
number 16 and a greater increase in adjustment number
20. These data are similar to what Ronald found in 1986
where the subjects who received chiropractic care had an
immunological competence of 200% higher than those who
had not received chiropractic care (11).

IgG is a memory immunoglobulin, its normal values are 768
to 1728 mg/dl, (12,15,16,17) an increase in IgG
concentration was observed in spinal adjustment number
16 and a stabilization within normal values was observed in
adjustment number 20. These data coincide with that
obtained by Teodorczyk in 2010 when they found an
increase in the concentration of IgG and IgM within normal
physiological ranges after receiving vertebral adjustments
(18)

With these data we can conclude that the results obtained
in this study are similar to previous studies assessing the
effectiveness of spinal adjustment on the immune system.

Like Chow in 2021 in his systematic review (24), no
significant clinical evidence is found to support or contradict
the efficacy of spinal manipulations on the immune system,
but this study shows data suggesting that spinal

The statistical power in the case of IgG for the group of
women was 83% and for the group of men it was 78%.

manipulation can be associated with changes in biomarkers
of the immune system.

On the other hand, the review carried out by Columbi (25)
suggests that the mechanical stimulus caused by vertebral
adjustment can ftrigger a cascade of neurophysiological
responses orchestrated by coactivation of the autonomic
nervous system.

The findings suggest that immunoglobulin concentrations
were not constant throughout the study, thus, it would be
favorable to design a complementary study on the durability
of the adjustment reaction and on people with previously
diagnosed pathologies or even in immunocompromised
people, plus we suggest increasing the size of the population
evaluated as well as the duration of the study.

V.- CONCLUSION

Vertebral manipulations in healthy people generate
changes in the concentration of Immunoglobulins within
normal physiological ranges since the population is a young
and healthy population where the immune system works
efficiently. This study gives guidelines to generate new
studies on the efficacy of spinal manipulation on the immune
system in people with different characteristics (disease),
having as background the results on healthy and young
people.
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