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Immune Function of T - lymphocyte and Erythocyte in Children
with Febrile Convulsion

ZOU Zheng, CHEN sui, XU ShuJuan MEI Ku-Min, CHEN zhi-Jun, FU Ying Yuan, ZEN G Xiao-Aing, YANG Hui

Department Internal Medicine, Jiangxi Children’ s Hospital, Nanchang 330006, China

Abgract :  Objective  To study the immune function of T-lymphocyte and erythrocyte in the peripherd blood of children with
febrile convulson. Methods Eghty-two children with typica febrile convuldon, 40 children with acute wpper reiratory tract
infection (URI) and 40 norma children were enrolled. The proliferation reaction of T-lymphocyte to PHA , digribution of T
lymphocyte phenotype subsets, expresson of activation markers CD25 (IL-2R) and HLA-DR, and leve of Y -interferon induced by
PHA were assayed. Erythrocyte immunefunction was s multaneoudy measured by rosette formation ratesof RBC C3bR and RBC IC.
Results The countsper minute (CPM) and stimulation index (SI) , the measurements expresing T-lymphocyte proliferation assay
in smple febrile convulson (SFC) children, were 5 609.4 + 3 587.4 and 20.5+15.6, and 2 817.3+2 422.8 and 11.0+8.4 in
complex febrile convulson (CFC) children. They were sgnificantly lower than those in the norma controls (20 305. 9 + 12 810. 3
and 69.2+45.2) andinthe URI group (9 785.2+7 509.8and 44.5+39.8) ( P <0.05). The CD3, CD4 and CD4/ CD8 ratio in
the SFC children were (40.0%8.2) %, (26.1+9.0) %and1.1+0.4and (932.8+6.9) %, (17.8+4.9) %and0.8+0.linthe
CFC children. They were al sgnificantly lower than thosein the norma controls [(64.1+6.7) %, (47.7+5.5) %and 1.9+0. 8]
andin the URI group [ (63.0+9.3) , (42.4+8.2) % and 1.6 +0.4] ( P <0.01). The expresdon rates of CD25 (IL-2R) and
HL A-DR antigen in the spontaneous condition in the SFC children were (8.9+3.6) % and (16.2+5.6) % and (6.3+1.9) % and
(12.4+3.4) %in the CFSchildren. They were lower than thosein the normal controls [(12.8+2.5) % and (20.2+5. 2) %]and
in the URI group [ (15.0+3.0) % and (20.5+2.8) %] ( P <0.01) and there were a9 differencesin the SFC children andin the
CFSchildren ( P <0.05). After PHA induction, the expresson ratesof CD25 (IL-2R) and HLA-DR antigen in the SFC children
were (57.0£5.1) and (57.8%6.0) and (53.0+12.0) % and (54.7+£9.7) %in the CFC children. They were sgnificantly lower
than those in the normal controls [(65.7+5.7) % and (68.8+6.2) %] ( P <0.05) andinthe URI group [ (64.3 +6.4) % and
(67.1+8.6) %]( P <0.01). They-IFN leve of PBMCinduced by PHA in the SFC and CFC children [(1.80+0.4) and (1.6t
0.1) ng/ ml] was dgnificantly lower than that in the norma controls [(2.4+0.9) ng/ ml]( P <0.05). No difference was found
compared with the URI group. The rate of rosette formation of RBGC3b in the SFC children was (9.1 + 4.9) % and it was
dgnificantly lower than that in the norma controls and the URI group [ (15.8+5.7) % and (13.5+5.1) %] ( P <0.01) , but
there was no difference in the SFC children, the norma controls and the URIgroup. The rate of rosette formation of RBC ICin the
SFC children and the CFC children [ (3.0 1.0) and (2.6 £0.7) %] was sgnificantly lower than that in the norma controls [ (3.7
+1.3) %] and the URI group [ (3.9 1.4) %] ( P <0.05). Conclusions Both T-lymphocyte immune function and erythrocyte
immune function in the children with FC were dgnificantly impaired. The impair was more severe in the CFC children than that in
the SFC children.
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The nervous system is closely related to the inr aterations of cel-mediated immune regponse in FC
mune system. Although the serum IgA level in chil- remainsto be studied in detail. The objective of this
dren with febrile convulson (FC) is often reduced , study was to find out the immuno-functiona status of
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T-lymphocyte and erythrocyte in the periphera blood
of children with FC and to establish a theoretical bass
of proper administration of immuno-regulatory agents
to these children for prevention and treatment.

1 Methods

1.1 Subjects

Eighty-two children (58 boys and 24 girls with
an average age of 2.5 years) with FC secondary to
upper respiratory infection and admitted to Jiangxi
Childreri s Hospital between January , 1997 and De
cember, 1999 were enrolled in this sudy. They al
met the FC diagnoss criterial™] proposed at the First
Nationd Symposum of Pediatric Neurology of China
and were excluded for epilepsy by €eectroen
cephalograms. They were further divided into the
smple febrile convulson (SFC) subgroup and the
complex febrile convulson (CFC) subgroup acoording
to the definitions used by Verity!?!. Those whose
convulsons lasted longer than 15 minutes and were
focd or multiple (more than one convulson per
episnde of fever) belonged to the CFC subgroup (n=
41) and the others (n = 41) formed the SFC sub-
group. Blood samples were drawn within 24 h ater
the onset of convulgon.

In order to exclude the influence of infection and
fever on erythocyte immune function, 40 URI chil-
dren (26 boysand 14 girlswith an average age of 2.6
years) admitted in the same period were studied for
comparioon. Blood samples were drawn on the next
morning ater admisdon. Forty normal children (28
boys and 12 girls with an average age of 2.8 years)
without any disease for at least one month before the
study were used as the norma control group.

No subject in this study received any immuno-in-
hibitory or immuno-enhancing agent at least in one
month before the study.

1.2 Agentsand equipment

The *H TdR kits used in the study were obtained
from Shanghai Atomic Energy Research Inditute;
Sintilator, Beckman, USA. The McAb and A-
PAAP , McAb of CD25, McAb of HLA-DR and A-
PAAP kits were provided by the Military Medica
Science Academy , Beijing. Y - IFN kits were provided

by the Second Military Medica Universty , Shang
hai ; EL SA Analyzer Microp late Reader Modle 3550,
Bio- Rad.
1.3 Methods
1.3.1 Assay of T-cdl proliferation
ative reaction to PHA was tested on blood samples by
usng the micro-whole-blood *H-thymidine assay!®’.
The results were expressd in the counts per minute
(CPM) and stimulation index (SI) .
1.3.2 Assay of T-cdl subsets The distribution of
T-lymphocyte phenotype subsets (rates of CD3,
CD4, CD8 and CD4/ CDS8 ratio) was determined by
using the monoclona antibody (McAb) APAAP as
say.
1.3.3 Assay of the expresson of CD25 (IL-2R)
marker and HLA-DR marker
of the two markers were determined under a gonta
neous condition and after PHA stimulation by usng
the McAb APAAP assay.
1.3.4 AssayY-IFN levd The level of Y-I1FN of
PBMC induced by PHA was measured by ABC
ELISA.
1.3.5 Assay for immuno-absorbent function of RBC

The function of immuno-absorbent capacity of RBC
was tested by rosette formation rates of RBCG C3bR
(RBC-C3bRR) and of RBGIC (RBCGICR) usng
Guwo’ ¢4 modified RBC Yeast Rosette assay (yeast
from CGenerad Yeast Plant , Shanghai) .
1.4 Satigtical analysis

All gdatigical anayses were performed usng

POM S5 of the” Program of Medica Science Anay-
§s oftware package. All values were presented as

T-cdl prolifer-

The expresson rates

means+ s (x + s). Differences between the two
groups were analyzed by usng the sngle factor analy-
dsof variance and F test. Differences between the
two groups were tested usng g test and the P vaue
was acoounted.

2 Results

The proliferative reactions of T-lymphocyte of
each group are shown in Table 1. The proliferative
reactionsin termsof CPM in the SFC and CFC chil-
dren were al dgnificantly lower than those in the
norma group and URI group repectivdly ( P <
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0.05). Thevauesof Sl of the SFC and CFC children
were d 0 dgnificantly lower than those in the norma
group and URI group regectively ( P <0.01). The

valuesof CPM and S| were profoundy decreased in
the CFC children than those in the SFC children ( P
<0.05) (Table1).

Table 1 Comparin of reaction of T-lymphocyte proliferation and T-lymphocyte subsets distribution in 3 groups ( X * s)

Numbers of
Goups ) CPM S CD3( %) CD4( %) CD4/ CD8
Children
Control 40 20 305.9+12 810.3 69.2+45.5 64.1+6.7 47.7+5.5 1.9+0.3
URI 40 9785.2+7 509.8 44.5+39.8 63.0+£9.3 42.4+8.2 1.6+0.4
FC
SFC 41 5609.4+3587.4%  20.5+15 6% 40.0+8.2%° 26.1+9.0%° 1.140.4%°
CFC 41 2817.3+2422.8%°°  11.0+8.4%°¢ 32.8+6.9%P¢ 17.8+4.9%°¢ 0.8+0.1%P¢

avsoontrol group, P <0.05;

The distribution of T-lymphocyte phenotype
subsets and CD4/ CD8 ratio are al© shown in Table
1. Thevauesof CD3, CD4 and CD4/ CD8 ratio were
sgnificantly lower in the FC group than those in the
normal control group and URI group and the ratio of
CD4/CD8 in 65% (54/82) FC children were re-
versed. CD3 cels, CD4 cels and CD4/ CD8 ratio in
the periphera blood of the SFC and CFC children
were dgnificantly lower than those in the normal chil-
dren and URI group ( P <0.01). CD3 cdls, CD4
cellsand CD4/ CD8 ratio in the CFC children were al-
2 ggnificantly lower than those in the norma group
and URI group ( P <0.01). It isobvious that the
percentages of CD3 cellsand CD4 cdlls and CD4/ CD8
ratio in the CFC children were all further reduced
than those in the SFC children ( P <0.01).

The expresdon rates of CD25 (IL-2R) antigen
and of HLA-DR antigen before and after PHA induc

b vs URI group, P <0.05; cvsSFCgroup, P <0.05

tion in each group are shownin Table 2. The two ex-
pressons before PHA induction in the SFC children
and d = in the CFC children were reduced than those
in the norma group ( P <0.01) and URI group ( P
<0.01). After PHA induction, the expresson rates
of CD25 antigen and HLA-DR antigen in the two
subgroups became higher than before ( P <0.01) ,
but both CD25 antigen expresson and HL A-DR anti-
gen expresson in the SFC and CFC children sill re-
mained less than those in the normal children ( P <
0.01) and a0 less than thosein the URI group ( P
<0.01). The reduction of both CD25 antigen ex-
presson and HLA-DR antigen expresson under the
soontaneous condition were more profound in the
CFC children than those in the SFC children ( P <
0.01, 0.05) , but there was no dgnificant difference
between these two subgroups following PHA induc
tion ( P >0.05).

Table 2 Comparion of expresson of T-lymphocyte activation markers CD25 and HL A-DR before and ater PHA introduction

(x s, %

Growps Number of Before PHA Number of After PHA
Children CD25 HLA-DR Children CD25 HLA-DR
Control 22 12.8+2.5 20.2+5.2 12 65.7+5.7 68.8+6.2
URI 22 15.0+3.0 20.5+2.8 12 64.3+6.4 67.1+8.6
FC
SFC 26 8.9+3.6%P 16.2+5.6%° 1230 57.0+5.1°"9  57.8+6.0°"9
CFC 14 6.3+1.92P¢ 12.4+3.4%°¢ 10 53.0+12.0%79 54.7+9.79f9

avsoontrol group, P <0.01;

b vs URI group, P <0.01; c vs SFC group before PHA, P <0.01;

d vs CFC group before PHA , P <

0.01; evs SFC group before PHA, P <0.05; f vsthe control group ater PHA, P <0.05; gvsURI group ater PHA, P <0.01

Thy -1FN levels of PBMC ater PHA induction
in the 3 groups are shown in Table 3. Compared with
those of the norma children, they-IFN leves in-

duced were less in both the SFC children ( P <
0.05) and the CFC children ( P <0.01) , but when
compared with the URI group , there was no dgnifi-
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cant difference with the SFC subgroup or CFC sub-
group ( P >0.05). The depresdon of Y-1FN levels
was more profound in the CFC children than that in
the SFC children ( P <0.05) (Table 3).

Table 3 Comparion of the levesofy - IFN induced by PHA in

the 3 groups (x +s,ngml)
Group Number of Children Y-1FN (ng/ m)
Control 18 2.4%£0.9
URI 18 1.8+0.7
FC
SFC 21 1.8+0.4%
CFC 17 1.6+0.13°

avsoontrol group, P <0.05; b vsSFCgroup, P <0.05

Rosette formation rates of RBC immuno-ab-
rbent cgpacity in the 3 groups are shown in Table
4. Although there was no dgnificant difference be-
tween the rosette formation rate of RBC C3bR in the
SFC children and those in both the normal group and
the URI group ( P > 0.05) , the rosette formation
rate of RBC-1C in the SFC children was lower than
that in the norma group and URI group ( q =4.32,
3.07, P <0.01, 0.05). The rosette formation rates
of both RBCC3bR and RBCG IC in the CFC children
were al dgnificantly less than those in the norma
group and URI group ( q =6.01,4.23 , P <0.01;
g =5.66,4.45, P <0.01). Although there was no
sgnificant difference in the rosette formation rate of
RBC IC between the CFC children and SFC children
( P>0.05) , the RBGC3bR rostte formation rate
in the former waslower than that in thelatter ( P <
0.01).

Table 4 Comparion of the rate of forming RBC C3bR and

BRC IC (x+s, %
Group Number RBC C3bRR RBC ICR
Control 24 15.8+5.7 3.7+1.3
URI 32 13.5+5.1 3.9+1.4
FC
SFC 27 13.1+5.3 3.0£1.0%P
CFC 20 9.1+4.4*°°  2.6+0.7%°

avsoontrol group, P <0.05;
vs SFC group, P <0.05

b vs URI growp, P <0.05; c

3 Discussion

It has been proved that the nervous syssem, en-

docrine system and immune system dl together form
a complete network. They are inter-linked and inter-
regulated through the cytokine release, surfacepro-
tein expresson, common dgna molecule sharing and
common receptor sharing. Alteration of one of the
three syssemswould lead to the alterationsof the oth-
er two. FC cases are reatively commonly seen in the
pediatric emergency dinic and has the subsequent
risks of epilepsy and menta deficiency in later life.
The rea etiology of this syndrome is not yet very
clear , athough the involvement of syndrome secific
genes'®! and incomplete maturation of the nervous
system or immune system defect have been proposed.
Hafez!®! (1987) reported that the meansof serum IgA
and gontaneous Erosette formation in the FC chil-
dren were dgnificantly lower than the normal controls
( P <0.01). Montdlit™ (1997) reported that 64 %
of the FC children presented an increased number of
CD8 cdls and alow CD4/ CD8 ratio, and an impaired
proliferative repponse of T-lymphocyte to PHA was
a9 sen. However , the cel-mediated immune func
tion statusin FC children still remainsto be studiedin
detall. The data of T-lymphocyte proliferative reac
tion to PHA induction, distribution of T-lymphocyte
phenotype subsets, expresson rates of CD25 marker
and HL A-DR marker both under a gpontaneous condi-
tion and ater PHA induction, andy-IFN leves of
PBM C induced by PHA in FC children in our present
study al evidenced the existence of T-lymphocyte im-
mune function impairment in FC children and epe-
cialy more profound in CFC ones. Moreover , each
one of our data wasin accordance with the rest. The
proliferation level of T-lymphocyte is proportiona to
it sfunctionleve. A low level of T-lymphocyte prolif-
eration indicates that the lymphocyte function is un-
der depresson due to the efect of immunogen. The
expresson levelsof CD25 (IL-2R) and HLA-DR in-
dicate the activation level of CD4 T-cdls. The prolif-
eration of T-lymphocyte needs the expresson of both
CD25 (IL-2R) antigen and HLA-DR antigen. The
reduction datum of proliferative reaction of lympho-
cyteis in acocordance with the reduction data of the
expresson of both CD25 antigen and HLA-DR anti-
gen. The common &fect of the two reductions would
doubtlesdy lead to the reduction of both the number
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and the function of CD4 which would then result in
the impairment ofy - IFN release from CD4 cells. The
reduction of Y -IFN would in turn lead to the reduc
tion of the expresson of Tac antigen gene and the re-
duction of the transcription of DR and thus further
impair the activation of both T-lymphocyte and B-
lymphocyte. The reduction of CD4 in the FC children
inour study was very dgnificant , but the increase of
CD8 was not goparent. The dgnificant reduction of
CD4/CD8 ratio was mainly due to the relative in-
creae of CD8 and this might be caused by the result
of dmultaneous Ts increase and Tc decrease in CD8
cells.

The immune function of RBCisclosaly related to
that of lymphocyte. L FA-3, the surface antigen of
RBC, is able to combine with the CD2 molecule of
lymphocyte and thus not only promotes IL-2R ex-
presson,Y - IFN secretion, differentiation and prolif-
eration of T-lymphocyte, but also Smultaneoudy pro-
motes the differentiation and proliferation of B-
cdld?l. We ado found that the immuno-absorbent
function of RBC in the FC children was d < impaired
inour preent study. Both the rosstte formation rate
of RBCGC3b (RBCC3bR) and that of RBCIC
(RBCICR) in the FC children were depressed com-
pared with the rates in the norma children and this
depresson was especialy more profound in the CFC
group. Thergfore, we agree that the depresson of
RBC immune function might suggest the existence,
process and prognoss of ome related nervous system
diseases to a certain degree!®’. Due to the complete
network formed by the immune system, nervous sys
tem and endocrine system, we do think that the im-
muna alterations of lymphocyte or/ and those of ery-
throcyte would lead to the disturbance of the related
cytokine levelsin the blood and the brain and thus re-
sult in the impairment of equilibrium between excitar

tory mediators and inhibitory mediators of the brain
cels and in turn ater the excitability of the brain
In addition, the presence of fever would ernr
hance the excitability of the brain cdls, epecialy
when the nervous system has not yet been well devel-
oped. The fina outcome of the aterations would
cause clinica convuldons. Convulsons would further
lead to brain anoxia and impairment and thusform a
pernicious cycle of convulson fits.

Therefore, we think that it is reanable to use

cdls

immuno-regulatory agentsfor FC children, egecialy
for CFC children in the prevention and treatment of
FC.
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