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ABSTRACT
Background: Neonatal jaundice in the first week of life is a common problem in the
newborn; it is due to an imbalance of bilirubin production and its elimination which
can lead to significantly elevated levels of circulating bilirubin (hyperbilirubenemia).
Aim of the Work: The aim of this study was to evaluate the effect of phototherapy on
the immunological status of newborn.
Patients & Methods: This is a prospective randomized simple descriptive follow up
study that was conducted on 75 jaundiced neonates ≥37 weeks admitted to the neonatal
intensive care unit (NICU) of Al Hussein University Hospital in a period from October
2016 to September 2018. Our cases were divided into three groups according to level
of billrubin and type of phototherapy: Group (1) 25 neonates with billrubin level 16-18
mg/dL under single phototherapy, Group (2) 25 neonates with billrubin level >18 to 22
mg/dL under double phototherapy, Group (3) 25 neonates with billrubin level >22
mg/dL under intensive phototherapy and 25 apparently healthy neonates with
physiological jaundice as control group. The history, general and local examinations
and specific investigations were done by measuring IL6, IL10, CD19, CD4 and CD8.
Results: There is no difference between demographic data and level of IL6, IL10,
CD19, CD4 and CD8 on all studied groups and there is significant increase between
control group and groups exposed to single, double, intensive phototherapy in IL6 only
and there are no changes in IL10 levels and CD19, CD4, CD8 percent after exposure
to phototherapy
Conclusion: Phototherapy used in treatment of neonatal hyperbilirubinemia can affect
the level of cytokines IL6 and no effect on IL10 or B19 and CD4, CD8.
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Recommendations: Avoid unnecessary exposure to phototherapy to avoid possible
immunological impacts on immune systems.
Key words; Phototherapy, Immunological Status, Hyperbilirubinemia.

that visible light also leads to
DNA damage(3).
The immune system is a
complex group of cells, tissues
and organs that recognize and
attack
foreign
substances,
pathogenic organisms and cancer
cells. It also responds to injury by
producing inflammation(3).
The immune system is a
unique system that is divided into
two discrete responsive units of
defense against pathogens. Those
two units are the innate and
acquired immune systems. The
innate immune system is the
nonspecific and abrupt first
response, while the acquired
immune is unique in its specificity
for distinct pathogens and ability
to
create
immunological
(4)
memory .
The fetal immune system
develops in a sterile and protected
environment, and therefore lacks
antigenic experience. It must also
be modulated in order to coexist
with mother's immune system.
Soon after birth, the newborn is
exposed to the "hostile world" of
bacteria, viruses, fungi and
parasites, and must immediately
defend itself. The immunologic
competence of the neonate
progresses rapidly in the first three
months of life, as the cells

INTRODUCTION

Phototherapy (PT) has been
widely used for the treatment of
neonatal jaundice for more than
50 years. The side effects of this
efficacious therapeutic method,
which significantly decreases the
exchange-transfusion rates, are
still a matter of interest(1).
It has been reported that PT
may cause retinal and testicular
damage, ileus, patent ductus
arteriosus, and hypocalcaemia as
well as well-known temporary
side effects, such as skin rash,
abdominal distention, frequent
defecation, and weight loss.
Further, it was thought that
oxidative stress that resulted from
PT might contribute to premature
infant
diseases,
such
as
retinopathy
of
prematurity,
bronchopulmonary dysplasia, and
necrotizing enterocolitis(2).
Another concern related to PT
is genotoxicity leading to DNA
damage that may be related to
cancer development. The light
spectrum used for PT includes
visible light that has a main
therapeutic efficacy and, to a
lesser extent, ultraviolet (UV)
light. Along with well-known
mutagenic
and
carcinogenic
effects of UV light, it has been
shown in many in vitro studies
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involved in acquired immunity
mature and gain antigenic
experience(5).
The
immunosuppressive
effects of solar radiation are
mediated mostly by the middle
wave length range ultraviolet B
(UVB, 290-320 nm). Therefore,
the vast majority of photo
immunologic studies utilized
UVB. There is also evidence that
the long wave length range (UVA,
320-400 nm) can affect the
immune system although its
effects are less pronounced(6).
Many experimental models
have shown that particular
antigen-specific
immune
responses are suppressed by UVB
radiation, while other immune
reactions are not affected(7).
Experimental
studies
have
revealed that UVB exposure can
impair
the
immunological
resistance to viral, fungal,
bacterial
infection,
parasitic
diseases and antigenic tumors(8).
Exposure to UV radiation starts
a complex cascade of responses
resulting in the down regulation of
the immune system(9).
Neonatal phototherapy can
significantly increase the levels of
cytokines, including TNF-alpha,
IL-1 beta, and IL-8, but decrease
the level of IL-6 in newborn
infants. This change of cytokine
levels is thought to be the
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principal cause of Th-2/Th-1
switch disorder, Th-1 associated
with type 1 diabetes mellitus and
celiac disease and Th-2 associated
with allergic dermatitis and
systemic lupus erythematous(10).
NNPT directly causes DNA
damage to lymphocytes in
jaundiced infant. This injury could
affect the genes regulating the Th2/Th-1 switch and contribute to
the disorder (11).
UV
light
significantly
decreases circulating CD4+ T
lymphocyte counts, interferes with
CD8+ cytotoxic T lymphocytes,
and reduces natural killer cell
activity. Therefore, UV light in
NNPT exposure may affect the
immune system and lead to
allergy
and
autoimmunity
(12)
disorders .
The effect of NNPT on
immune regulation may partly be
due to degrading bilirubin.
Unconjugated bilirubin inhibits
complement activation through
the classical pathway and prevents
leukocyte migration(13).
AIM OF THE WORK

The aim of this study was to
evaluate
the
impacts
of
phototherapy on immunological
status
of
newborn
with
hyperbilirubinemia.
Ethical Consideration:
1. A written informed consent
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was obtained from patient for
their legal guardians.
2. An approval by the local
ethical committee was obtained
before the study.
3. The authors declared no
potential conflicts of interest
with respect to the research,
authorship, and/ or publication
of this article.

2. Sepsis.
3. Any infant who required
exchange transfusion.
4. Congenital malformations.
5. Congenital infections.
6. Preterm and IUGR.
7. Any infant who required
immunoglobulin.
8. Instrumental delivery (vacuum),
Cephalehematoma.
9. Starvation.

4. All the data of the patient and
results of the study are
confidential and the patients
have the right to keep it.
Financial Disclosure/Funding:

Our studied cases were
classified into 3 groups (as follow
according to bilirubin level and
intensity of phototherapy).

The authors received no
financial support for the research,
authorship, and/ or publication of
this article.

● Group (1) 25 neonates on
single
phototherapy
with
(serum bilirubin level 16-18
mg/dL).
● Group (2) 25 neonates on
double
phototherapy
with
(serum bilirubin level >18 to 22
mg/dL).

PATIENT AND METHODS

This was a prospective
randomized simple descriptive
follow up study that was
conducted on 75 jaundiced
neonates ≥37 weeks admitted to
the neonatal intensive care unit
(NICU) of Al Hussein University
Hospital during the period from
October 2016 to September 2018.
Inclusion Criteria:
All newborn infants with
gestational age ≥ 37 weeks and
birth weight ≥ 2500 g who
required phototherapy in the first
week of life.

● Group (3) 25 neonates on
Intensive phototherapy with
(serum bilirubin level >22
mg/dL).
● Another 25 apparently healthy
neonates
with
physiological
jaundice matched with age and
sex as a control group.
According
to
American
Academy
of
Pediatrics
International Guidelines (2011)
All the enrolled cases exposed
to full medical history and
thorough medical examination:

Exclusion Criteria:
1. Birth asphyxia.
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The CRP was done as part
of the septic work up to rule out
infection as a cause of jaundice.

evaluation

1. Complete Blood Count:

II- Specific investigations:

Total leukocyte count and
differential leukocyte count
were done to rule out infection,
RBC to rule out polycythemia,
Hb% to rule out anemia or
polycythemia, Peripheral smear
for RBC morphology, and
reticulocyte count was also
done by (CBC. Dragon).

1. Interleukin IL-6 and
Interleukin IL-10: (Before and
after 72 hours of phototherapy)
by ELISA, the measuring unit
is (pg /ml).
2. CD 19, CD4 and CD8 by using
the flow cytometry technique
Flow cytometry

2. Determination of serum
bilirubin (total and direct):

Principle:
Flow cytmetry is the process of
passing cells singly in a fluid
stream through a light beam. The
light source is typically a laser and
as the cells pass through the laser
beam, photons of light are emitted
and scattered. These photons are
separated and collected by
forward and side light scatter
detectors. Forward light scatter is
parallel to laser beam and
corresponds to the size of the cells
while the side light scatter is
detected at 90 degree angle to the
laser beam and corresponds to the
nuclear
complexity
and
cytoplasmic
granularity.
Lymphocytes have small mclei
and
little
cytoplasmic
granulations. So they exhibit low
forward and low side light scatter.
Meanwhile, granulocytes are

Serial
serum
bilirubin
measurements repeated on daily
bases. Total bilirubin and direct
bilirubin were measured by
(Bilirubin. photo analyzer).
3. Blood group and RH
determination for newborn and
parents:
The ABO and Rhesus blood
grouping was done to rule out
ABO and Rh incompatibility as
cause of jaundice.
4. Direct Coomb's test:
To
rule
exteracorpuscular
causes of jaundice.

No. 45

out
hemolytic

5. Serum C- reactive protein
(CRP) (quantitative):
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larger in size with abundant
cytoplasmic granules so they
exhibit increased forward and side
light scatter. These differences in
forward and side light scatter
allow
identification
of
lymphocytic
monocytic
and
granulocytic populations. The
detected light signal is converted
into digital signal by a
photomultiplier tube.

EDTA) made up to 1 liter with
distilled water, pH adjusted at
7.2 (catalogue number F2364,
1ot 00016979-1).
● Monoclonal antibodies:
- Anit-Human CD4 flourescin
isothiocynate (FTTC) and CD8
phycoerthrin (PE) monoclonal
antibodies
Cocktail,
(eBioscience
Company,
Germany, Catalog Number 220408).

Cells bound to flourochrome
conjugated monoclonal antibody
(mAb) pass in front of the laser
beam,
excitations
of
the
fluorochrome occurs followed by
emission of light which is
scattered then collected and
detected by the detector. The
positive light emission signal is
then converted into digital signal
and plotted on a histogram. Two
of the most widely used
flourochromes are the flourescin
isothiocynate
(FTTC)
and
phycoerythrin (PE) which can be
used simultaneously as they can
both be excited by the same light
source (Argon laser) yet have
different spectra of light emission.
This difference in light emission
allows them to be detected as
separate signals.

- Anit-Human
CD19
phycoerythrin-caynine5 (PC5)
monoclonal
antibodies,
(Beckman Coulter Company,
France,
Catalog
Number
(A07771).
Procedure:
● 20u1 of Anti–Human CD4
FITC and CD8 PE monoclonal
antibodies Cocktail and 10 u1
of Anti–Human CD19 PC5
monoclonal antibodies were
added to 50 u1 of the cells.
● Followed by incubation for 20
minutes in dark room.
● Then 1m1 from lysing reagent
was added.
● Finally, incubation for another
20 minutes in dark room.

Reagents:

The stained samples were
finally mixed and ready for
analysis by flow cytometry.

● Lysing solution 1.5 mmo1/L
NH4XCI.100
mmo1/L
NH4C1.100 mmo1/L KHCO3
and 10 mmo1/L tetra (Na-

Analysis of samples:
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Samples
were
analyzed
immediately.
Analysis
of
lymphocytes was done using
EPICS ELITE Coulter flow
cytometery.

duration any complication) and
etiology of hospital admission.
The control group was followed
up for the same period and
reasons.

The region of lymphocytes was
identified by their size and
granularity and thus they were
gated upon.

Before
the
start
of
phototherapy and after 72 hours of
phototherapy, we repeat specific
investigations (IL6, IL10, CD19,
CD4, CD8).

● Samples were thoroughly mixed
prior to flow cytometry
analysis.

3. Follow up:
The enrolled and control cases
we regularly followed up to assess
the frequency of infection and
hospital admission every 2 months
for 6 months.

● Warming up the argon laser was
done for 30 minutes before
processing the samples.
● Then the protocol for FTTC, PE
and PC5 analysis was loaded.
Negative control samples were
introduced in the machine, the
auto flourescence region for
FTTC, PE, and PC5 stains was
adjusted for each sample.

Statistical Design:
Data were collected, revised,
coded and entered to the
Statistical Package for Social
Science (IBM SPSS) version 23.
The quantitative data were
presented as mean, standard
deviations and ranges. Also
qualitative
variables
were
presented
as
number
and
percentages. The p-value was
considered significant as the
following: P > 0.05: Non
significant (NS), P < 0.05:
Significant (S), P < 0.01: Highly
significant (HS).

Methodology:
Plan of the study of all the
enrolled cases was to measure
IL6, IL10, CD19, CD8 before
admission to phototherapy and
after discharge from the unit and
regular follow up at intervals of
two months at the outpatient clinic
in Al Hussein University Hospital
for 6 months to assess the rate of
infections episodes (diagnosis
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RESULTS
Table (1): Age of onset of jaundice among different groups
Patients on
Patients on
Patients on
single
double
intensive
Test
phototherapy phototherapy phototherapy value
No. = 25
No. = 25
No. = 25
No. = 25
Mean ± 3.26 ±
3.24 ± 0.6
3.08 ± 0.61
2.76 ± 0.89
SD
0.44
3.126
Range
3–4
2–4
1.5 – 4
1–4
Mean ±
9±2
17 ± 1
20 ± 2
23.5 ± 1.5
SD
9.23
Range 7 – 11
16 – 18
18 – 22
22 – 25
Control
group

Onset of
jaundice
(day)
Level of
total
bilirubin
(mg/dL)

This table show there is no
significant difference between onset

Pvalue

Sig.

0.129

NS

0.103

NS

of jaundice and level of bilrubin
between the three studied groups.

Table 2: Immunological results of the studied groups before phototherapy
Specific
investigation
on admission
Mean ±
IL-6
SD
(pg/ml)
Range
Mean ±
IL-10
SD
(pg/ml)
Range
Mean ±
SD
CD19
Range
Mean ±
SD
CD4
Range
Mean ±
SD
CD8
Range
Mean ±
CD4/CD8 SD
ratio
Range

Control
group
No. = 25
330.72 ±
83.9
218 – 432

Patients on
Patients on
Patients on
single
double
intensive
Test
phototherapy phototherapy phototherapy value P-value Sig.
No. = 25
No. = 25
No. = 25
342.8 ± 80.7

372.04 ± 59.94 370.48 ± 65.62

221 – 441

228 – 444

218 – 441

15 ± 10.07

14.96 ± 3.78

17.6 ± 6.85

15.4 ± 7.93

12 – 80
16.44 ±
2.71
12 – 22
43.04 ±
6.45
35 – 59

10 – 30

10 – 33

1 – 35

18.96 ± 4.47

20.12 ± 4.25

16.44 ± 2.27

11 – 30

14 – 30

12 – 20

43.28 ± 6.17

44.84 ± 4.01

50 ± 6.56

31 – 55

35 – 52

36 – 60

15.4 ± 3.01

17.24 ± 2.59

17.4 ± 2.69

19.56 ± 3.72

10 – 21

12 – 21

12 – 22

12 – 27

2.88 ± 0.87

2.53 ± 0.37

2.66 ± 0.4

2.61 ± 0.46

1.71 – 5

2.06 – 3.92

1.81 – 3.38

1.88 – 4.25

There are no significance
differences between studied group
363

4.503

0.105

NS

9.568

0.100

NS

6.788

0.070

NS

7.566

0.060

NS

7.859

0.200

NS

1.712

0.170

NS
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phototherapy.

Table 3: Immunological results of the studied groups after stoppage of
phototherapy
Specific
investigation
after discharge
IL-6

IL-10

CD19

CD4

CD8
CD4/
CD8
ratio

Control
group

Patients on Patients on
Patients on
single
double
intensive
phototherapy phototherapy phototherapy
No. = 25
No. = 25
No. = 25

No. = 25
Mean ±
396.52 ± 89.43 411.4 ± 73.89 455.4 ± 79.13 475.52 ± 104.46
SD
231 – 553
330 – 549
226 – 442
220 – 633
Range
Mean ±
14 ± 9
13.5 ± 3.6
18.6 ± 6.85
16.5±3.2
SD
10 – 60
10 – 20
10 – 23
13 – 22
Range
Mean ±
13.93 ± 0.61
22 ± 2.45
21.76 ± 3.62
17.08 ± 4.08
SD
13.1 – 14.9
18 – 29
17 – 30
10 – 25
Range
Mean ±
40.92 ± 6.31 47.48 ± 6.64 47.96 ± 7.53
45.4 ± 7.95
SD
28 – 50
35 – 60
33 – 59
31 – 60
Range
Mean ±
16.64 ± 2.33 19.56 ± 1.96 18.72 ± 4.8
17.96 ± 2.81
SD
12 – 20
15 – 25
12 – 28
12 – 25
Range
Mean ±
2.48 ± 0.42
2.46 ± 0.29
2.66 ± 0.61
2.53 ± 0.25
SD
2 – 3.69
2 – 3.11
1.75 – 3.93
2.1 – 3.21
Range

This table show there is significant
increase in IL-6 and normal IL10,
and normal CD19, CD4, CD8

Test PSig.
value value

6.317 0.030

S

35.764 0.100 NS

42.084 0.060 NS

5.061 0.300 NS

3.826 0.102 NS

1.217 0.308 NS

regarding to immunological result
after phototherapy.

Table 4: Relation between immunological results and occurrence of
infections and hospital admission at 2 months after discharge
Follow up of the infants
Infant required
hospitalization
(neonatal sepsis)
Infant not required
hospitalization
Conjunctivitis
Common cold
Otitis media

Control
group

Group 1

Group 2

Group 3

Test PSig.
value value

1 (2.5%)

0 (0.0%)

0 (0.0%)

0 (0.0%)

3.03 0.387 NS

0 (0.0%)
3 (7.5%)
1 (2.5%)

1 (2.5%)
2 (5%)
0 (0.0%)

0 (0.0%)
3 (7.5%)
0 (0.0%)

0 (0.0%) 3.03 0.387 NS
2 (5%) 0.444 0.931 NS
1 (2.5%) 2.041 0.563 NS
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No history suggestive of
infection

21 (90%) 22 (92.5%) 22 (92.5%) 22 (92.5%) 0.265 0.966 NS

There is no significant increase
in the rate of infection and hospital

admission after 2 months in the
studied groups.

Table 5: Relation between immunological results and occurrence of
infections and hospital admission at 4 months after discharge
Follow up of the infants

Control
group

Group 1

Group 2

Group 3

Test PSig.
value value

Infant required
0 (0.0%)
2 (5%)
0 (0.0%) 0 (0.0%) 6.122 0.105
hospitalization
Infant not required
hospitalization
Common cold
3 (7.5%)
2 (5%)
4 (10%) 3 (7.5%) 0.758 0.859
Otitis media
1 (2.5%) 0 (0.0%) 0 (0.0%) 1 (2.5%) 2.041 0.563
Bronchiolitis
4 (10%) 4 (10%) 5 (12.5%) 4 (10%) 0.213 0.975
Acute diarrhea
2 (5%)
3 (7.5%) 3 (7.5%) 3 (7.5%) 0.306 0.958
Croup
0 (0.0%) 1 (2.5%) 0 (0.0%) 0 (0.0%) 3.030 0.387
No history suggestive of
16 (77.5%) 16 (77.5%) 12 (67.5%) 16 (77.5%) 2.000 0.572
infection

There is no significant increase
in the rate of infection and hospital

NS

NS
NS
NS
NS
NS
NS

admission after 4 months in the
follow up in the studied cases.

Table 6: Relation between immunological results and occurrence of
infections and hospital admission at 6 months after discharge
Follow up of the infants
Infant required
hospitalization
Infant not required
hospitalization
Common cold
Otitis media
Bronchiolitis
Acute diarrhea
Croup
No history suggestive of
infection

Test PSig.
value value

Control
group

Group 1

Group 2

Group 3

1 (2.5%)

0 (0.0%)

1 (2.5%)

0 (0.0%) 2.041 0.563 NS

2 (5%)
0 (0.0%)
2 (5%)
1 (2.5%)
1 (2.5%)

1 (2.5%)
1 (2.5%)
3 (7.5%)
2 (5%)
0 (0.0%)

3 (7.5%)
2 (5%)
1 (2.5%)
1 (2.5%)
1 (2.5%)

3 (7.5%)
0 (0.0%)
0 (0.0%)
1 (2.5%)
1 (2.5%)

1.343 0.718
3.78 0.286
3.546 0.314
0.632 0.889
1.031 0.793

NS
NS
NS
NS
NS

18 (82.5%) 18 (82.5%) 16 (77.5%) 20 (87.5%) 1.587 0.662 NS

admission after 6 months in the
follow up in the studied cases.

There is no significant increase
in the rate of infection and hospital
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From table (3), our results
agree with Maisels et al.(18) who
found that UV radiation induces
an increase in IL6, IL8 and INF
alpha. Although, phototherapy at a
wavelength of 420-480 nm,
especially the blue light does not
contain ultra violet radiation, yet
these results might also apply to
this particular wavelength.

Phototherapy, a non-invasive
easily available therapy has been
widely used for the treatment of
neonatal jaundice for more than
half a century. Its efficiency in
decreasing
plasma
bilirubin
concentration
is
well
(13)
documented .
The total serum bilirubin
ranged from (16-29 mg/dL) before
admission to NICU.

From table (3), our results
disagree with Sirota et al.(19), who
found no change in serum IL6
concentrations after 72 hours of
phototherapy administered to term
infants by a bank of four lamps
(9). Similarly found comparable
stationary level of IL6 with
significant increase in release of
IL10 after phototherapy. They
claimed that IL6 and IL10 are
produced from keratinocytes in
association with phototherapy.

They were 46 males (46%) and
54 females (54%) with gestational
age ranging from 37 weeks to 41
weeks with median 38 weeks and
weight ranging from (2.6-3.9 kg)
with median 3.250kg, (50SVD and
50CS).
Two samples were collected at
starting and after stoppage of
phototherapy (single, double,
intensive).

From table (3), our results
contrary to that, other studies
showed decreased serum IL6 after
24 hours of initiation of
phototherapy and claimed antiinflammatory effect in term and
late
preterm
newborns.
Keratinocytes release cytokines,

As regard cytokine e.g. IL6,
our results agree with Kurt et
al.(9) who found that phototherapy
treatment can affect the function
of the immune system in
newborns via alterations in
cytokine production specially IL6.
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and these factors enter the
circulation, so they suggested that
phototherapy
inhibits
IL6
production by keratinocytes(10).

after 72 hours of exposure to
phototherapy.
From table (3), our results do
not go in agreement with Kurt et
al.(9) who investigated the
influence
of
the
use
of
phototherapy on some lymphocyte
subsets and cytokine production in
the prevention or treatment of
neonatal hyperbilirubinemia. He
found that the percentage of T
(CD4, CD8) lymphocyte subset
was significantly lower in
newborns at 72 hours of exposure
to phototherapy.

From table (3), our results
agree with Kurt et al.(9) added that
phototherapy treatment can affect
the function of the immune system
in newborns via alterations in
cytokine production. Which were
defined
by
Toshio
and
(20)
as
soluble
Tadamitsu
mediators that aid cell-to-cell
communication
in
immune
responses. They include IFNs,
chemokines,
lymphokines,
interleukins (IL6, IL10), TGF-b,
colony-stimulating factors (CSF),
and TNF and are characterized by
functional
redundancy
and
pleiotorpy. And according to
Bijjiga and Martino(21) the
balance of cytokines is critical for
normal
immune
responses.
Irregular cytokine levels can shift
the immune responses from being
beneficial to being harmful.

From table (3), our results
disagree with Karabayir et al.(14).
He noticed a significant increase
in CD4+ % after eight hours of the
phototherapy (p< 0.05) but agree
with the same author there was
non-significant
change
in
lymphocyte subsets 48 hours after
phototherapy (p> 0.05).
From table (6), also this does
not agree with ElFeky et al.(23)
who found that there was an
increase of the number of hospital
visits in the first six months of life.

From table (3), our results
agree with El Rashedy et al.(16)
who studied the effect of
phototherapy
on
some
lymphocytes subsets (CD4, CD8,
CD19) in 30 term neonates with
indirect hyperbilirubinemia and 25
healthy term neonates as control
group. They found no statistically
significant difference between
lymphocytes subsets before and

CONCLUSION

Phototherapy used in treatment
of neonatal hyperbilirubinemia
can increase the level of IL6 and
no effect on IL10 and no effect on
B cell (B19) and T cell (CD4,
CD8) although previous studies
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were not homogenous with our
results so more studies are needed.
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foetus to toddler. Acta Paediatr;
101:120.
6. Schwarz T (2005): Mechanisms of
UV-induced
immunosuppression.
Keio J Med; 54(4):165-71.

RECOMMENDATIONS

Avoid unnecessary exposure to
phototherapy to avoid possible
immunological
impacts
on
immune systems.

7. Jonuleit H and Schmitt E (2003):
The regulatory T cell family distinct
subsets and their inter relations. J
Immunol; 171(12):6323- 6327.

LIMITATIONS OF THE STUDY

8. Sleijffers A, Garssen J, Vos JG and
Loveren HV (2004): Ultraviolet light
and resistance to infectious diseases.
J. Immunotoxicol; 1: 3-14.

Our cases were started by 107
jaundice neonates and ended by
100 cases only, 7 neonates not
included in our study due to lack
of compliance of parents and not
follow systematized roll of the
study.

9. Kurt A, Aygun AD, Kurt ANC,
Godekmerdan A, Akarsu S and
Yilmaz
E
(2009):
Use
of
phototherapy
for
neonatal
hyperbilirubinemia affects cytokine
production and lymphocyte subsets.
Neonatology; 95(3): 262-266.
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ﺗﺄﺛﻳﺭ ﺍﻟﻌﻼﺝ ﺍﻟﺿﻭﺋﻲ ﻋﻠﻲ ﺍﻟﺣﺎﻟﻪ ﺍﻟﻣﻧﺎﻋﻳﻪ ﻓﻰ ﺍﻷﻁﻔﺎﻝ
ﺣﺩﻳﺛﻲ ﺍﻟﻭﻻﺩﺓ ﺍﻟﻣﺻﺎﺑﻳﻥ ﺑﺯﻳﺎﺩﺓ ﻣﺎﺩﺓ ﺍﻟﺑﻠﻳﺭﻭﺑﻳﻥ
ﻋﺜﻤﺎﻥ ﺧﻴﺮﻱ ﻋﺜﻤﺎﻥ ﺍﻟﺴﻴﺪ
ﺑﻜﺎﻟﻮﺭﻭﻳﻮﺱ ﻁﺐ ﻭﺟﺮﺍﺣﺔ – ﻣﺎﺟﺴﺘﻴﺮ ﻁﺐ ﺍﻷﻁﻔﺎﻝ  -ﺟﺎﻣﻌﺔ ﺍﻷﺯﻫﺮ
ﻣﻜﺎﻥ ﺍﻟﻌﻤﻞ :ﻭﺣﺪﺓ ﺍﻟﻌﻨﺎﻳﺔ ﺍﻟﻤﺮﻛﺰﺓ ﻟﺤﺪﻳﺜﻲ ﺍﻟﻮﻻﺩﺓ ،ﻣﺴﺘﺸﻔﻲ ﺍﻟﺤﺴﻴﻦ ﺍﻟﺠﺎﻣﻌﻲ ،ﺟﺎﻣﻌﺔ ﺍﻻﺯﻫﺮ
ﺍﻟﻤﻠﺨﺺ ﺍﻟﻌﺮﺑﻲ
ﺍﻟﻴﺮﻗ ﺎﻥ ﺍﻟﻮﻟﻴ ﺪﻯ ﻭﻣﺸ ﻜﻠﺔ ﺷ ﺎﺋﻌﺔ ﻓ ﻰ ﺍﻷﻁﻔ ﺎﻝ ﺣ ﺪﻳﺜﻰ ﺍﻟ ﻮﻻﺩﺓ ﻭﻫ ﻮ ﻧﺘﻴﺠ ﺔ ﻭﺟ ﻮﺩ ﺧﻠ ﻞ ﻓ ﻰ ﺇﻧﺘ ﺎﺝ
ﺍﻟﺒﻴﻠﻴ ﺮﻭﻥ ﺍﻟ ﺘﺨﻠﺺ ﻣﻨ ﻪ ﻣﻤ ﺎ ﻳﻨ ﺘﺞ ﻋﻨ ﻪ ﺍﺭﺗﻔ ﺎﻉ ﻧﺴ ﺒﺔ ﺍﻟﺒﻴﻠﻴ ﺮﻭﺑﻴﻦ ﻓ ﻰ ﺍﻟ ﺪﻡ ﻣﻤ ﺎ ﻗ ﺪ ﻳ ﺆﺩﻯ ﻟﻺﺻ ﺎﺑﺔ ﺍﻋ ﺘﻼﻝ
ﺍﻟﺪﻣﺎﻍ.
ﻭﻗﺪ ﺍﺳﺘﺨﺪﻡ ﺍﻟﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ ﻟﻌﻼﺝ ﻓﺮﻁ ﺍﻟﺒﻴﻠﻴﺮﻭﺑﻴﻦ ﺑﺎﻟﺪﻡ ﻓﻰ ﺍﻻﻁﻔﺎﻝ ﺣﺪﻳﺜﻰ ﺍﻟﻮﻻﺩﺓ ﻟﺴﻨﻮﺍﺕ ﺣﻴ ﺚ
ﻗﻠﺖ ﻧﺴﺒﺔ ﺍﻻﺻﺎﺑﺔ ﺑﺎﻻﻋﺘﻼﻝ ﺍﻟ ﺪﻣﺎﻏﻰ ﻭﺍﻷﺣﺘﻴ ﺎﺝ ﻟﺘﻐﻴﻴ ﺮ ﺍﻟ ﺪﻡ ﺍﻟﻜﺎﻣ ﻞ ﻓ ﻰ ﺍﻻﻁﻔ ﺎﻝ ﺣ ﺪﻳﺜﻰ ﺍﻟ ﻮﻻﺩﺓ ﻛﻌ ﻼﺝ
ﻟﻠﻴﺮﻗﺎﻥ ﺍﻟﻮﻟﻴﺪﻯ.
ﻭﻣﻦ ﺍﻟﻤﺘﻔﻖ ﻋﻠﻴﻪ ﺃﻥ ﺍﻷﺛﺎﺭ ﺍﻟﺠﺎﻧﺒﻴﺔ ﻟﻠﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ ﻻ ﺗﻤﺜﻞ ﺧﻄ ﻮﺭﺓ ﻭﺍﺿ ﺤﺔ ﺑ ﻞ ﻭﻳﻤﻜ ﻦ ﺍﻟﺴ ﻴﻄﺮﺓ
ﻋﻠﻴﻬﺎ ﻭﻣﻨﻬﺎ ﺍﻋﺮﺍﺽ ﻗﺼﻴﺮﺓ ﺍﻟﻤﺪﻯ ﻣﻨﻬﺎ ﺗﺄﺛﺮ ﻋﻼﻗﺔ ﺍﻟﺮﺿﻴﻊ ﺑﺄﻣﻪ ﻭﺍﺿﻄﺮﺍﺏ ﻓ ﻰ ﺩﺭﺟ ﺎﺕ ﺣ ﺮﺍﺭﺓ ﺟﺴ ﻤﻪ
ﻭﻧﺴﺒﺔ ﺍﻷﻣﻼﺡ ﺑﺪﻡ ﺍﻟﻄﻔﻞ ﺍﻟﺨﺪﻳﺞ ﻭﺗﻌﺮﺿﻪ ﻟﻠﺠﻔ ﺎﻑ ﻧﺘﻴﺠ ﺔ ﺍﻟﺤ ﺮﺍﺭﺓ ﺍﻟﻤﻨﻌﺜ ﺔ ﻣ ﻦ ﺍﺟﻬ ﺰﺓ ﺍﻟﻌ ﻼﺝ ﺍﻟﻀ ﻮﺋﻰ
ﻭﻗﺪ ﻳﺆﺩﻯ ﻟﻸﺻﺎﺑﺔ ﺑﻤﺘﻼﺯﻣﺔ ﺍﻟﻄﻔﻞ ﺍﻟﺒﺮﻭﻧ ﺰﻯ ﻭﺃﺿ ﻄﺮﺍﺏ ﺍﻟﺴ ﺎﻋﺔ ﺍﻟﺒﻴﻮﻟﻮﺟﻴ ﺔ ﻟﺪﻳ ﻪ ﻛﻤ ﺎ ﻗ ﺪ ﻳ ﺆﺩﻯ ﺍﻟﻌ ﻼﺝ
ﺍﻟﻀ ﻮﺋﻰ ﺑﻌ ﺾ ﺍﻵﺛ ﺎﺭ ﻁﻮﻳﻠ ﺔ ﺍﻟﻤ ﺪﻯ ﻣﺜ ﻞ ﺃﻣ ﺮﺍﺽ ﺍﻟﺤﺴﺎﺳ ﻴﺔ ﻭﺗﻠ ﻒ ﻓ ﻰ ﺷ ﺒﻜﻴﺔ ﺍﻟﻌ ﻴﻦ ﻭﺑﺎﻟﺘ ﺎﻟﻰ ﻓﻤ ﻦ
ﺍﻟﻀﺮﻭﺭﻯ ﻭﺿﻊ ﺍﻟﻤﺒﺎﺩﺉ ﺍﻟﺘﻮﺟﻴﻬﻴﺔ ﺍﻟﻘﺎﺋﻤﺔ ﻋﻠﻰ ﺍﻷﺩﻟﺔ ﻭﺃﺟﻬﺰﺓ ﺿﻮء ﺟﺪﻳﺪﺓ .
ﻭﺑﺪﺍﺋﻞ ﻋﻼﺟﻴﺔ ﺟﺪﻳﺪﺓ ﻟﻠﺤﺪ ﻣﻦ ﺍﻵﺛﺎﺭ ﺍﻟﺠﺎﻧﺒﻴﺔ ﻟﻠﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ.
ﻛﺬﻟﻚ ﻫﻨ ﺎﻙ ﺍﺑﺤ ﺎﺙ ﺗﺜﺒ ﺖ ﺍﻥ ﻟﻌ ﻼﺝ ﺍﻟﻀ ﻮﺋﻰ ﻟ ﻪ ﺗ ﺄﺛﻴﺮ ﻣﺒﺎﺷ ﺮ ﻋﻠ ﻰ ﺍﻟﺴ ﻴﺘﻮﻛﻴﻨﺎﺕ ﺍﻟﺘ ﻰ ﻟﻬ ﺎ ﻭﻅ ﺎﺋﻒ
ﻣﺘﻌﺪﺩﺓ ﺑﺎﻟﺠﺴﻢ ﻣﻦ ﺍﻫﻤﻬﺎ ﺗﺤﻔﻴﺰ ﺍﻟﺠﻬﺎﺯ ﺍﻟﻤﻨﺎﻋﻰ ﻭﻣﻘﺎﻭﻣﺔ ﺍﻟﺒﻜﺘﻴﺮﻳﺎ ﻭﺍﻟﻔﻴﺮﻭﺳﺎﺕ ﻛﺬﻟﻚ ﺍﻟﺘﺤﻜﻢ ﻓﻰ ﻛﺜﻴ ﺮ ﻣ ﻦ
ﺍﻟﺨﻼﻳ ﺎ ﻣﺜ ﻞ ﻛ ﺮﺍﺕ ﺍﻟ ﺪﻡ ﺍﻟﺒﻴﻀ ﺎء ﺑﺄﻧﻮﺍﻋﻬ ﺎ ﺍﻟﻤﺨﺘﻠﻔ ﺔ ﻭﺍﻟﺨﻼﻳ ﺎ ﺍﻟﻤﻨﺘﺠ ﺔ ﻟﻜ ﺮﺍﺕ ﺍﻟ ﺪﻡ ﺍﻟﺤﻤ ﺮﺍء ﻭﺍﻟﺨﻼﻳ ﺎ
ﺍﻟﻜﺮﺍﺗﻴﻨﻴﺔ.
ﺍﻻﻧﺘﺮﻟﻮﻛﻴﻦ ) (10ﻭﺍﻟﺬﻯ ﻳﻠﻌﺐ ﺩﻭﺭﺍ ﻫﺎﻣﺎ ﻓﻰ ﺗﺒﺴﻴﻂ ﺭﺩ ﺍﻟﻔﻌﻞ ﺍﻟﻤﻨ ﺎﻋﻰ ﺑﺎﻟﺠﺴ ﻢ ﻭﺍﻻﻧﺘ ﺮ ﻟ ﻮﻛﻴﻦ)(6
ﺍﻟ ﺬﻯ ﻳﻠﻌ ﺐ ﺩﻭﺭﺍ ﻫﺎﻣ ﺎ ﻓ ﻰ ﺗﺤﻔﻴ ﺰ ﺭﺩ ﺍﻟﻔﻌ ﻞ ﺍﻟﻤﻨ ﺎﻋﻰ ﺑﺎﻟﺠﺴ ﻢ ﻫﻤ ﺎ ﺃﺣ ﺪﻯ ﻋﻨﺎﺻ ﺮ ﺍﻟﺴ ﻴﺘﻮﻛﻴﻨﺎﺕ ﻟﻠ ﺬﺍﻥ ﻳ ﺘﻢ
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ﺍﻓﺮﺍﺯﻫﻤﺎ ﺑﺨﻼﻳﺎ ﻣﺘﻌ ﺪﺩﺓ ﺑﺎﻟﺠﺴ ﻢ ﻭﻣﻨﻬ ﺎ ﺍﻟﺨﻼﻳ ﺎ ﺍﻟﻜﺮﺍﺗﻴﻨﻴ ﺔ ﺍﻟﺘ ﻰ ﻳ ﺘﻢ ﻓﻴﻬ ﺎ ﺗﺤﻮﻳ ﻞ ﺍﻟﺒﻴﻠ ﺮﻭﺑﻴﻦ ﺍﻟ ﻰ ﻣ ﺎﺩﺓ ﻏﻴ ﺮ
ﺳﺎﻣﺔ ﻋﻦ ﻁﺮﻳﻖ ﺍﻟﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ .
ﻭﺗﻠﻌﺐ ﻛﺮﺍﺕ ﺍﻟ ﺪﻡ ﺍﻟﺒﻴﻀ ﺎء ﻣ ﻦ ﺍﻟﻨ ﻮﻉ ﺏ ﻭﺕ ﺩﻭﺭ ﺣﻴ ﻮﻯ ﻓ ﻰ ﻣﻨﺎﻋ ﺔ ﺍﻟﺠﺴ ﻢ ﺣﻴ ﺚ ﺍﻟﺘﻌ ﺮﺽ ﻋﻠ ﻰ
ﺍﻟﻤﻴﻜﺮﻭﺑﺎﺕ ﻭﻗﺘﻠﻬﺎ ﺃﻥ ﺍﻣﻜﻦ ﺫﻟﻚ.
ﻭﻛ ﺎﻥ ﺍﻟﻬ ﺪﻑ ﻣ ﻦ ﻫ ﺬﺓ ﺍﻟﺪﺭﺍﺳ ﺔ ﻫ ﻮ ﻣﻌﺮﻓ ﺔ ﺗ ﺄﺛﺮ ﺍﻟﺠﻬﺎﺯﺍﻟﻤﻨ ﺎﻋﻰ ﻟﺤ ﺪﻳﺜﻰ ﺍﻟ ﻮﻻﺩﺓ ﻋﻨ ﺪ ﺗﻌ ﺮﺽ ﺇﻟ ﻰ
ﺍﻟﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ ﻟﺪﻯ ﺍﻟﻤﺼ ﺎﺑﻴﻦ ﺑﺰﻳ ﺎﺩﺓ ﻓ ﻰ ﻣ ﺎﺩﺓ ﺍﻟﺒﻠﻴ ﺮﻭﺑﻴﻦ ﻭﺃﻥ ﺻ ﺢ ﺫﻟ ﻚ ﺇﻟ ﻰ ﺃﻯ ﻣ ﺪﻯ ﻭﺫﻟ ﻚ ﻣ ﻦ ﺧ ﻼﻝ
ﺩﺭﺍﺳﺔ ﻣﺴﺘﻮﻯ (Interleukin-6).
Interleukin-10ﻭﺩﻻﺋﻞ ﻛﺮﺍﺕ ﺍﻟﺪﻡ ﺍﻟﺒﻴﻀﺎء )(CD4, CD8, CD19
ﻭﺗﻄﺮﻗ ﺖ ﺍﻟﺪﺭﺍﺳ ﺔ ﺍﻟ ﻲ ﺫﻟ ﻚ ﻣ ﻦ ﺧ ﻼﻝ ﺃﺭﺑﻌ ﺔ ﻣﺠﻤﻮﻋ ﺎﺕ ﻋ ﺪﺩ ﺍﻟﻮﺍﺣ ﺪﺓ ﻣ ﻨﻬﻢ ﻣ ﺮﻳﺾ ﻭﺗﻌ ﺮﺽ
ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻻﻭﻟﻰ) (25ﻣﺮﻳﺾ ﺍﻟﻰ ﺍﻟﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ ﺍﻷﺣﺎﺩﻯ .
ﺗﻌﺮﺽ ﺍﻟﻤﺠﻤﻮﻋ ﺔ ﺍﻟﺜﺎﻧﻴ ﺔ ) (25ﻣ ﺮﻳﺾ ﺇﻟ ﻰ ﺍﻟﻌ ﻼﺝ ﺍﻟﻀ ﻮﺋﻰ ﺍﻟﺜﻨ ﺎﺋﻰ ﻭﺗﻌ ﺮﺽ ﺍﻟﻤﺠﻤﻮﻋ ﺔ ﺍﻟﺜﺎﻟﺜ ﺔ
) (25ﻣﺮﻳﺾ ﺍﻟﻰ ﺍﻟﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ ﺍﻟﻤﻜﺜﻒ ﻭﻣﻘﺎﺭﻧﺔ ﺗﻠﻚ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ ﻣﻊ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ .
ﻭﺍﻟﻨﺘ ﺎﺋﺞ ﺍﻭﺿ ﺤﺖ ﺍﻻﺗ ﻰ ﺯﻳ ﺎﺩﺓ ﺇﺣﺼ ﺎﺋﻴﺔ ﻓ ﻰ) Interleukin (6ﻭﻣﺴ ﺘﻮﻱ ﻁﺒﻴﻌ ﻲ ﻣ ﻦ
Interleukin 10ﻭﻣﺴﺘﻮﻱ ﻁﺒﻴﻌﻲ ﻣﻦ  CD19,CD4,CD8ﻭﺑﺎﻟﻤﺘﺎﺑﻌﺔ ﺇﻟﻰ ﻫﺬﺓ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ ﻋﻠﻲ ﻣ ﺪﺍﺭ
ﺳﺘﺔ ﺃﺷﻬﺮ ﻻ ﺗﻮﺟﺪ ﺣﺎﻻﺕ ﻋﺪﻭﻱ ﺫﺍﺕ ﺩﻻﻟﺔ ﺍﺣﺼﺎﺋﻴﺔ ﻣﻤﻴﺰﺓ ﻭﻻ ﺗﻮﺟﺪ ﺣﺎﻻﺕ ﺣﺠﺰ ﺑﺎﻟﻤﺴﺘﺸﻔﻲ ﺫﺍﺕ ﺩﻻﻟﺔ
ﺍﺣﺼﺎﺋﻴﺔ ﻣﻤﻴﺰﺓ ﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ ﺍﻟﺜﻼﺛﺔ ﻣﻘﺎﺭﻧﺔ ﺑﺎﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ.
ﻭﻟﻢ ﻳﺘﻢ ﻣﻼﺣﻈﺔ ﺃﻯ ﺯﻳﺎﺩﺓ ﻓﻰ ﻣﻌﺪﻝ ﺍﻟﺤﺠﺰ ﺑﺎﻟﻤﺴﺘﺸﻔﻰ .
ﻭﻣ ﻦ ﺍﻟﺠ ﺪﻳﺮ ﺑﺎﻟ ﺬﻛﺮ ﺃﻥ ﺍﻟﺪﺭﺍﺳ ﺎﺕ ﺍﻟﺴ ﺎﺑﻘﺔ ﻓ ﻰ ﺣﻴ ﺚ ﺗ ﺄﺛﻴﺮ ﺍﻟﻌ ﻼﺝ ﺍﻟﻀ ﻮﺋﻰ ﻋﻠ ﻰ ﺍﻟﺤﺎﻟ ﺔ ﺍﻟﻤﻨﺎﻋﻴ ﺔ
ﻟﺤﺪﻳﺜﻰ ﺍﻟﻮﻻﺩﺓ ﻟﻢ ﺗﻜﻦ ﺛﺎﺑﺘﺔ ﺯﻳﺎﺩﺓ ﺃﻭﻧﻘﺼﺎﻥ ﺃﻭ ﻋﺪﻡ ﻛﻐﻴﺮ ﻭﻫﺬﺍ ﻳﺆﻛﺪ ﺃﻧﻨ ﺎ ﻓ ﻰ ﺇﺣﺘﻴ ﺎﺝ ﻟﻤﺰﻳ ﺪ ﻣ ﻦ ﺍﻟﺪﺭﺍﺳ ﺎﺕ
ﻟﺒﺤﺚ ﻣﺪﻯ ﺗﺄﺛﻴﺮ ﻫﺬﺍ ﺍﻟﻌﻼﺝ ﺍﻟﻀﻮﺋﻰ.
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