
hototherapy of 425-475 nm wavelengths which is applied in the tre-
atment of hyperbilirubinemia has been suggested to have potential si-
de effects other than rash, diarrhea and insensible fluid loss, retinal
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The Effect of Phototherapy
on the Lymphocyte Subsets in Newborn

AABBSS  TTRRAACCTT OObb  jjeecc  ttii  vvee::  The pur po se of our study is to in ves ti ga te the ef fect of pho tot he rapy on
lymphocy te sub sets in the tre at ment of hyper bi li ru bi ne mi a in ne o na tes. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::
Twenty two term in fants as the study gro up and 25 term in fants as the con trol gro up we re hos pi -
ta li zed. Lymphocy te sub sets le vels we re in ves ti ga ted in blo od samp les du ring hos pi ta li za ti on in all
in fants. Ho we ver, sub sets le vels we re in ves ti ga ted be fo re and eight ho urs af ter the pho tot he rapy,
and on ce aga in af ter 48 ho urs in 16 in fants in the study gro up. RRee  ssuullttss::  The lymphocy te co unt of
in fants in the study and con trol gro ups we re fo und si mi lar, as well as the lymphocy te sub sets ra ti -
os. Apart from CD4+ lymphocy te co unt of the study gro up eight ho urs af ter the pho tot he rapy, any
sig ni fi cant chan ge was not ob ser ved in lymphocy te sub sets. Ho we ver, sig ni fi cant in cre a se was de -
ter mi ned in CD4+ ra ti os af ter pho tot he rapy (p< 0.05). Any sig ni fi cant chan ge was not de ter mi ned
in lymphocy te co unt and lymphocy te sub sets 48 ho urs af ter pho tot he rapy (p> 0.05). CCoonncc  lluu  ssii  oonn::
Apart from CD4+ count eight ho urs af ter pho tot he rapy, any ef fect was not de ter mi ned on the who -
le T-lymphocy te pro fi le af ter 48 ho urs. The re fo re, we as su me that the pos sib le ef fects of pho tot he -
rapy on the im mu ne system is not di rectly re la ted to the ef fects on T-lymphocy tes. The in cre a se in
CD4+ which ap pe ars eight ho urs af ter pho tot he rapy re qu i res mo re de ta i led stu di es re gar ding the
ef fect of pho tot he rapy on the im mu ne system.

KKeeyy  WWoorrddss::  Hyper bi li ru bi ne mi a, ne o na tal; lymphocy tes; in fant, new born 

ÖÖZZEETT AAmmaaçç::  Ça lış ma mı zın ama cı ye ni do ğan da hi per bi li ru bi ne mi te da vi sin de uy gu la nan fo to te ra -
pi nin len fo sit alt grup la rı üze ri ne et ki si nin araş tı rıl ma sı dır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Fo to te ra pi al mak
üze re ya tı rı lan 22 term be bek ça lış ma gru bu na, 25 term be bek ise kon trol gru bu na alın dı. Ça lış ma
gru bun da ki be bek le rin tü mün den ya tış ta ve fo to te ra pi den 8 sa at son ra, 16 be bek ten ise 48 sa at son -
ra tek rar alı nan, kon trol gru bun da ki be bek ler den ise ya tış sı ra sın da alı nan kan ör nek le rin de len fo -
sit alt  grup la rı ça lı şıl dı. BBuull  gguu  llaarr::  Ça lış ma ve kon trol gru bu len fo sit sa yı la rı ile len fo sit alt grup la rı
oran la rı ben zer bu lun du. Ça lış ma gru bun da fo to te ra pi den 8 sa at son ra len fo sit sa yı la rı ile CD4+ dı -
şın da len fo sit alt grup la rın da an lam lı de ği şik lik göz len me di. CD4+ ora nın da ise fo to te ra pi son ra sı
an lam lı de re ce de ar tış sap tan dı (p: 0.007). Fo to te ra pi den 48 sa at son ra ba kı lan len fo sit sa yı la rı ve len -
fo sit alt grup la rın da ise fo to te ra pi ön ce si de ğer ler ler kar şı laş tı rıl dı ğın da an lam lı  de ği şik lik sap tan -
ma dı (p> 0.05). SSoo  nnuuçç::  Ye ni do ğan da hi per bi li ru bi ne mi ne de niy le uy gu la nan fo to te ra pi nin er ken
dö nem de CD4+ dı şın da, 48 sa at son ra ise tüm len fo sit alt grup la rı nın üze ri ne et ki si sap tan ma mış -
tır. Bu ne den le geç dö nem de fo to te ra pi nin im mun sis tem üze ri ne ola sı et ki le ri T len fo sit ler ile di-
rekt ola rak iliş ki li de ğil dir. Fo to te ra pi den kı sa sü re son ra or ta ya çı kan CD4+ ar tı şı nın im mun sis tem
üze ri ne et ki si hak kın da ise da ha faz la ça lış ma ya ih ti yaç var dır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Hiperbilirubinemi; neonatal; lenfositler; bebek; yenidoğan  
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da ma ge and ge ne tic de fects.1 In in-vit ro stu di es,
DNA bre a ka ges, chan ges in sis ter chro mo so mes
and mu ta ti ons are sug ges ted to ap pe ar in cells ex-
po sed to light.2,3 Alt ho ugh a gre at amo unt of ul tra-
vi o let (UV) light is ab sor bed in the epi der mis, a
small but im por tant part of it pas ses thro ugh the
epi der mis and re ac hes the der mis. In this way, T-
lymphocy tes lo ca ted aro und the ca pil la ri es of the
pa pil lary der mis may be ex po sed to low do se UV
light as T-lymphocy tes in the post ca pil lary ve nu les
of the pa pil lary der mis.4,5 Its ef fects on im mu ne sys-
tem by cyto ki nes are ge ne rally in ves ti ga ted in in-
vit ro and in-vi vo stu di es to de ter mi ne the ef fects
of UV on the im mu ne system.3,4,6,7 The aim of this
study is to in ves ti ga te the ef fects of pho tot he rapy
used in the tre at ment of hyper bi li ru bi ne mi a on
lymphocy te sub gro ups. 

MA TE RI AL AND MET HODS
A to tal of 47 term ne o na tes, 22 as the study gro up
and 25 as the con trol gro up, we re inc lu ded in the
study. The study gro up was se lec ted from the ne o -
na tes hos pi ta li zed for pho tot he rapy. Ho we ver, the
con trol gro up was se lec ted from the ne o na tes hos-
pi ta li zed du e to a re a son ot her than ja un di ce with
the pro per cri te ri a. The exc lu si on cri te ri a we re de-
ter mi ned as fol lows; to tal bi li ru bin le vel of >20
mg/dl, pre ma tu rity, sep sis, con ge ni tal ab nor ma li -
es, ele va ti on in di rect bi li ru bin le vel, his tory of im-
mu ne de fi ci ency in the fa mily, and the his tory of
pre ec lamp si a or any ot her di se a ses or drug use of
the mot her. Ges ta ti o nal age was as sig ned with the
last mens tru a ti on da te (LMD) when it was known,
and with the Bal lard sco ring system when the LMD
was not known. Ne o na tes with a ges ta ti o nal we ek
hig her than 37 we eks we re inc lu ded in the study.
In for med con sents we re ob ta i ned from the fa mi li -
es. Blo od samp les of all ne o na tes in the study gro -
up we re drawn be fo re and eight ho urs af ter the
pho tot he rapy, and al so 48 ho urs af ter pho tot he rapy
in 16 ca ses. Ho we ver, blo od samp les of the con trol
gro up we re drawn at the be gin ning of the hos pi -
ta li za ti on. Pho tot he rapy lamp was lo ca ted 30 cm
abo ve the pa ti ent who we re un co ve red ex cept for
shi el ded ge ni ta li a and eyes with AMS Pho tot he -
raphy System that con ta in six whi te flu o res cent

lamps emit ting light at a wa ve lenght of 430-470 nm
(in ten sity 12-16 μW/cm2/nm).

Lymphocy te subt ypes we re stu di ed using
flowc yto metry met hod (FACS Ca li bur, Bec ton-
Dic kin son Im mu nocy to metry System, USA) from 2
cc blo od samp les sto red in eth yle ne di a mi ne tet ra -
ce tic acid con ta i ning tu bes in 48 ho urs fol lo wing
the dra wing of blo od samp les. The samp le tes ted in
a la bo ra tory ma na ged in ac cor dan ce with ISO 9001:
2000 qu a lity stan dards.

Et hi cal ap pro val was gi ven by lo cal et hi cal
com mit te e.

Sta tis ti cal analy ses we re per for med using the
SSPS 10.0 for Win dows. The da ta we re ex pres sed as
me ans and stan dard de vi a ti ons. The re sults of study
gro up be fo re and af ter pho tot he rapy we re com pa -
red using the pa i red-t test. In ad di ti on, the re sults
of study and con trol gro ups we re com pa red using
the in de pen dent-t test. P va lu es smal ler than 0.05
we re ac cep ted as sta tis ti cally sig ni fi cant.

RE SULTS
The study and the con trol gro ups we re si mi lar with
re gard to ges ta ti o nal age and birth we ight (Tab le
1). Lymphocy te co unts and sub gro up ra ti os are dis-
p la yed in Tab le 2. Lymphocy te co unts and sub gro -
up ra tes be fo re pho tot he rapy we re si mi lar to the
con trol gro up (Tab le 2) (p> 0.05). Alt ho ugh the re
was an in cre a se in lymphocy te sub gro ups eight ho -
urs af ter the pe ri od of pho tot he rapy when com pa -
red to the va lu es be fo re pho tot he rapy, this in cre a se
was not sta tis ti cally sig ni fi cant, ex cept for CD4+
sub gro ups (Tab le 3). The re was a sta tis ti cally sig ni -
fi cant in cre a se in CD4+ sub gro ups eight ho urs la ter
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Study group Control group p 

Gender female (n, %) 10 (45.4) 12 (0.48) 0.27

male (n, %) 12 (54.6) 13 (0.52) 0.37

Gestational age (wk) 38 ± 0.1 37.3 ± 0.2 0.13

Birth weight, (gm) 2819 ± 447 3120 ± 719.9 0.06

Blood bilirubine level at admission (mg/dl), 17.02 ± 2.38 (10.5-20.0)

Phototheraphy starting time (hours),  146.58 ± 95.83

Durations of phototheraphy (hours),  28.30 ± 13.49

TABLE 1: Demographic characteristics  of study and 
control groups.



(p: 0.007). The re was no sta tis ti cally sig ni fi cant dif-
fe ren ces in the com pa ri son of 16 ne o na tes’ lym-
phocy te co unts and sub gro up ra tes 48 ho urs af ter
and be fo re the pe ri od of pho tot he rapy (p> 0.05)
(Tab le 3). 

DIS CUS SI ON
Ex po su re to UVB trig gers a mul ti tu de of mo le cu lar
and cel lu lar chan ges in skin. Alt ho ugh a gre at amo -
unt of ul tra vi o let (UV) light is ab sor bed in the epi-
der mis, a small but im por tant part of it pas ses
thro ugh epi der mis and re ac hes the der mis. In this
way, T-lymphocy tes lo ca ted aro und the ca pil la ri es
of the pa pil lary der mis and T-lymphocy tes in the
post ca pil lary ve nu les of the pa pil lary der mis may
be ex po sed to low do se UV light. Ex po su re of cells
to vi sib le light in vit ro in du ced DNA strand bre ak,
sis ter chro ma tid exc han ge, and mu ta ti ons we re de-
tec ted in ex pe ri ments. In ad di ti on to ca u sing DNA

da ma ge in the skin, UVB al so mo du la tes the 
im mu ne system in dis tant lympho id com part -
ments.1,2,5,8,9

The im mu no sup pres si ve ef fects of so lar ra di a -
ti on are me di a ted mostly by the midd le wa ve length
ran ge (UVB, 290-320 nm). The re fo re, the vast ma-
jo rity of pho to im mu no lo gic stu di es uti li zed UVB.
The re is al so evi den ce that the long wa ve lenght
ran ge (UVA, 320-400 nm) can af fect the im mu ne
system alt ho ugh its ef fects are less pro no un ced.10

In our study, long wa ve lenght ran ge pho tot he -
raphy lamps we re used.

One of the ma jor hall marks of UVB-in du ced
im mu no sup pres si on is the fact that the im mu ne
system is af fec ted in a rat her spe ci fic than ge ne ral
fas hi on.11 Many ex pe ri men tal mo dels ha ve shown
that par ti cu lar an ti gen-spe ci fic im mu ne res pon ses
are sup pres sed by UVB ra di a ti on, whi le ot her im-
mu ne re ac ti ons are not af fec ted.12 The re ha ve be en
a few stu di es de a ling with the ef fects of UV on the
im mu ne system. In a study, UVB ex po su re in hi bi -
ted the ex pan si on of ef fec tor CD4+ and CD8+ T
cells in skin-dra i ning lymph no des.13 In a study on
adults, a sig ni fi cant dec re a se in both B and T sub-
gro ups af ter ex po su re to UV light has be en re por -
ted.6 Ne ill et al. sho wed a dec re a se in CD16+/56+
sub gro ups af ter UVB ex po su re.7 In a study du ring
and af ter nar row band ul tra vi o let B (UVB) tre at -
ment, the re we re no dif fe ren ces in the num ber of
cir cu la ting lymphocy tes, lymphocy te sub sets or
cells ex pres sing NK mar kers and con trols. Ho we -
ver sig ni fi cant dec re a se in the cir cu la ting CD4+ co -
unt du ring tre at ment of nar row band UVB was
de tec ted firstly in this study.14 Ho we ver, in anot -
her study it was shown that in pa ti ents who we re
ex po sed to acu te UV light, in cre a se in CD4+ cells in
the skin two days af ter UV ex po su re was de ter mi -
ned.15

It se ems li kely that pho tot he raphy co uld inf -
lu en ce the im ma tu re im mu ne system of the new-
born, pro bably by di rect ef fects on T-lymphocy te
in the thin skin.16,17 The re are a li mi ted num ber of
stu di es eva lu a ting the im mu ne system af ter pho-
tot he rapy in new borns. In a study eva lu a ting the
lymphop ro li fe ra ti ve res pon se and im mu nog lo bu -
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Study group Control group P

Lymphocyte counts 4766.66 ± 1911 4044.02 ± 1418 0.31

CD3 +, % 75.10 ± 4.79 72.06 ± 7.46 0.06

CD19+, % 17.62 ± 3.5 17.69 ± 4.04 0.86

CD4 +,% 43.56 ± 7.39 40.14 ± 6.74 0.98

CD8 +,% 35.60 ± 6.28 32.42 ± 9.24 0.14

CD4 +/CD8 + 1.25 ± 0.16 1.19 ± 0.15 0.34

CD16-56 +, % 20.3 ± 4.30 19.35 ± 5.20 0.48

Activity 11.73 ± 1.89 12.73 ± 2.29 0.10

CD45 +, % 93.07 ± 1.20 93.08 ± 1.91 0.98

TABLE 2: Lymphocyte subsets of study and control group.

Before After  8 hours 

Phototheraphy phototheraphy p 

Lymphocyte counts 4766.66 ±1911 4766.66± 1607 0.444

CD3 +, % 75.10 ±4.79 77.23 ± 4.66 0.059

CD19+, % 17.62± 3.5 18.11± 3.09 0.443

CD4 +,% 43.56 ±7.39 46.64± 6.71 0.005

CD8 +,% 35.60 ± 6.28 37.70± 6.11 0.156

CD4 +/CD8 + 1.25 ± 0.16 1.25 ±  0.10 1.000

CD16-56 +, % 20.3 ± 4.30 21.97 ± 3.46 0.534

Activity 11.73 ± 1.89 12.38± 2.76 0.030

CD45 +, % 93.07 ± 1.20 93.28 ± 1.92 0.028

TABLE 3: Lymphocyte counts and subgroup rates before and
after 8 hours phototherapy.



lins, pho tot he rapy was shown to in hi bit the lym-
phop ro li fe ra ti ve res pon se.18 In a study from our co -
untry, lymphocy te sub gro ups we re re por ted to be
in cre a sed 72 ho urs af ter pho tot he rapy, but at a
non-sig ni fi cant ra te, whi le TNF-α, IL-1β and IL-8
le vels we re re por ted to ha ve in cre a sed sig ni fi -
cantly.2 In our study, the CD4+ sub gro ups sig ni fi -
cantly in cre a sed eight ho urs af ter pho tot he rapy (p<
0.05). In cre a sed CD4+ sub gro ups in early pe ri od af -
ter pho tot he raphy may be as so ci a ted with ef fects
of pho tot he raphy on im mu ne system in that ti me
and/or using dif fe rent wa ve lenght and do sing for
UV ra di a ti on. Furt her stu di es are ne ces sary to ex-
p lo re the se fac tors.

In an in-vit ro study, UVB was re por ted to kill
most of the T-cells in a do se-de pen dent man ner.6

In a study on adults, low do se UVB light is sug ges -
ted to ca u se a dec re a se in CD4+ and CD8+ cells af -
ter pho tot he rapy, but at non sig ni fi cant ra tes.19 It
was al so re por ted that pho to to xic ef fect ma ni fes ted
48-72 ho urs af ter ex po su re to UVB, and not acu -
tely.6 In our study, the re was no sig ni fi cant dif fe -
ren ce in lymphocy te sub gro ups 48 ho urs af ter
pho tot he rapy (Tab le 3).

UVB is al so known in du ce the re le a se of a va-
ri ety of cyto ki nes.20,21 Whi le the sec re ti on of pro-
inf lam ma tory cyto ki nes inc lu ding in ter le u kin
(IL)-1, IL-6,IL-8 and TNF-α may play an im por tant
ro le in lo cal and syste mic sun burn re ac ti on, the re-
le a se of im mu no sup pres si ve cyto ki nes such as IL-4
and IL-10 may con tri bu te to its be ne fi ci al the ra pe -
u tic ef fects.22,23 Furt her mo re, UVB tre at ment sup-
pres ses the type axis as de fi ned by IL-12, IFN-γ and

IL-8, and can se lec ti vely re du ce pro-inf lam ma tory
cyto ki ne pro duc ti on by in di vi du al T cells.11,24 In
anot her study, it was re por ted that pho tot he raphy
ca u sed to in cre a se IL-2, IL-10 pro duc ti on and to
dec re a se IL-1β sec re ti on.3 Kurt et al. des cri bed that
at 72 h of ex po su re to pho tot he raphy in cre a sed se -
rum TNF-α, IL-1β and IL-8 le vels sig ni fi cantly,
whi le IL-6 le vel at the sa me ti me did not sig ni fi -
cantly chan ge.2 Blo od cyto ki ne le vels co uldn’t me -
a su red in our study. 

No ad ver se ef fects of bi li ru bin on lymphocy te
sub gro ups ha ve be en re por ted in pre vi o us stu di es.
In a study of Kurt et al., no sig ni fi cant dif fe ren ce
was de ter mi ned in lymphocy te sub gro ups and se -
rum le vels of IL-1β, IL-6, IL-8 and TNF-α bet we en
ic te ric ba bi es be fo re pho tot he rapy and the con trol
gro up.2 Ho we ver, Ha ga et al. sho wed that bi li ru bin
in hi bits the in duc ti on of cyto to xic T lymphocy te
ac ti vity, and this de fect may re sult from the im pa i -
red res pon si ve ness aga inst IL-2.25 In our study, we
al so de ter mi ned no sig ni fi cant ef fects of hyper bi li -
ru bi ne mi a on lymphocy te co unts and sub gro ups.

In conc lu si on, pho tot he rapy which is used in
the tre at ment of ne o na tal hyper bi li ru bi ne mi a, ca -
u ses an in cre a se in only CD4+ cells in the early pe-
ri od; ho we ver, it has no sig ni fi cant ef fects on
lymphocy te sub gro ups 48 ho urs af ter pho tot he -
rapy. Con se qu ently, the ef fects of pho tot he rapy on
the im mu ne system are not di rectly as so ci a ted with
T-lymphocy tes. Furt her stu di es are war ran ted to
elu ci da te the se pos sib le ef fects of an in cre a se in
CD4+ cells in the early pe ri ods on the im mu ne
system.
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