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ABSTRACT

We studied the immune system, especially the chemotactic activity of
neutrophils, in ten patients with vitamin D-deficient rickets and compared
the results with ten healthy controls of matched age.

Among all immune system factors, the chemotactic studies persistantly
showed remarkable deficiency in leukocyte mobility, both random motion
and migration. When compared with controls, the findings were significant.
[t was postulatedthat the increased susceptibility of the patients with vitamin
D-deficient rickets to infection is mainly due to defective neutrophil

mobility.
MIJIRI, Vol.2, No.1, 29-31, 1988

INTRODUCTION

Childrensuffering from vitamin D-deficient rickets
are known to be susceptible toinfection, mainly in the
gastrointestinal and respiratory tracts. A few reports
aredescribed about vitamin D-deficientricketsand the
defect.in chemotaxis in the literature.' This defect has
been postulated to be the predisposing factor in such
patients. This study was carried out to investigate the
immunity state, especially neutrophil mobility, in chil-
dren with vitamin D-dificient rickets.

MATERIALS AND METHODS

Studies were pertormed on ten children (five boys,
five girls) with clinical, biological dnd radiological
manifestations of vitamin D-deficient rickets. The age
ofthe patients ranged from three to 36 months. All the
children had a history of recurrent gastrointestinal or
respiratory tract infection. None of the patients had
associated malnutrition. Serum IgM, 1gG, IgA, C3and
(C4 were measured in seven patients by radial immuno-
diffusion of Mancini (Behringer manufacture). Total
hemolytic complement (CHS50) was detected by
Mayer’s method® in six patients. The chemotactic tests
were done by the modified technique of Boyden &
Agget.** To measure neutrophil mobility, neutrophils
were isolated from heparinized blood by dextran sedi-
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mentation. washed in Hank’s medium, and resus-
pended at 2 ml. Chemotacticfactor was generated from
the serum of a healthy donor by Escherichia coli
endotoxin (Difco) in Hank’s medium. The mobility of
the ncutrophils in 0.25 ml of this suspension through a
millipore membrane of three microns pore diameter
was measured by the method of Boyden., Agget.
Farhoudi, et al.>**

After three hours of incubation. the membrane was
separated. washed free of red cells. stained with hema-
toxylin and mounted on slides. The values of 75
microns and 40) microns were chosen for determining
defective mobility in migration and random mobility,
respectively. In addition to the paticnts, ncutrophil
mobility was alsomeasuredin ten healthy age-matched
children as controls.

RESULTS

The age. scx. clinical manifestations and non-
immunological laboratory findings of the ten studied
patients are summarized in Tables 1 and Il. The
immunological findings of the patients are shown in
Table III as follows: scrum levels of 1gG, IgA  and [¢gM
within normal range for age, complement function and
serum C4 values normal in seven patients, but C3 levels
below normal in two patients. The chemotactic studics
showed absolute deficiency in leukocytemobility,both
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Defective Neutrophil Mobility in Rickets

Table 1. Clinical findings of ten patients with vitamin
D-dificient rickets. Tehran University of Medical Scien-
ces (1984-1985).

PATIENT |SEX [AGE MANIFESTATION DIAGNOSIS

1 F [1Omo|l FI'T resistant rickets
2 F |13 mof respiratory inlection rickets
3 M |6 mo [constipation. convulsion|rickets
4 F |3mo [convulsion. UTI DiGeorge svndrome
5 M |5 mo [convulsion rickets
6 M |I4mo| resp.inl.. convulsion rickets. pneumonia
7 F Py |legdelormities rivkes
8 M |Smo [resp.inl.. convulsion rickets. pnecumonia
9 M |13 mof cong. heart discase rickets. VSD

10 F  ROmo FI'T rickets

|

inrandom motion and migration. The statistical analy-
sis of the chemotactic studies from the patients and the
controls revealed a statistically significant impairment
of neutrophil mobility (Figures 1 and 2, Tables I, 11,
11).

DISCUSSION

Neutrophil chemotaxis is an important constituent
of phagocytosis and the immune mechanisms against
bacterial invasion. and defective leukocyte mobility
has been associated with recurrent infections in
affected individuals.

Impairedleukocyte mobility has been described as a
secondary disorder in various discase states such as
diabetes  mellitus.  rheumatoid — arthritis,  and
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Figure 1. Chemotaxis in ten patients with rickets.
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Table II. Laboratory findings of ten patients with
rickets.

PATIENT |CBC [Ca| P |Alk phos| U/A RADIOGRAPHY
1 N ) N fracturc. rickets
2 N [N| | 1 N rickets
3 N[ L] 1 N rickets
4 N L ) U'TT | rickets, absent thymus
5 N V1 T N rickets
6 N INJ|| 1 N rickets
7 N N[ i N rickets
8 N IN[] T N rickets
9 N L 1 N rickets
10 N L i) N rickets

“malnutrition.”

Our study. in concordance with other investiga-
tions, indicates that there is a secondary dcfective
neutrophil mobility in patients with vitamin D-
deficient rickets. Itis likely that this impairment is the
main, if not the only factor that accounts for recurrent
infections in these patients.

The precise mechanisms of neutrophil mobility
have not yet been determined. There are a number of
proteinssuch asactinand myosin thatform filamentous
structures in leukocvtes, " which are structuratly and
cnzvmatically similar to the actin-myosin system in
muscles. Neutrophil movement is therefore probably
achicved by the contraction of these microfilaments.

The polymerization and depolymerization of the
actin network cffected by the tubulin skeletal system,
appears to be essential for many of the functions of the
neutrophils. including attachment to surfaces, pha-
gocytosis, movement. and degranulation. """

It 1s postulated
phatemia in vitamin D-deficient rickets may produce
intraccllularchangessutficient tointerfere with normal
contractility of the microfilaments., and thus leukocyte
mobility. Since the contractility of intracellular micro-
filaments. as the main means ot leukocvte mobilitv, is
dependent upon normal calcium an

Chemotactic Factor Patients Controls
— CF 20.6 = 7.58 33.3£9.40
+ CF S51.5 + 16.5 79.5 £ 15.72

p 0.001 + CF
p 0.001 — CF
Ttest=3.880 D.F. =18
T test = 3.852

Figure 2. Data findings in ten patients with rickets.
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Table III. Immunological findings in ten patients with rickets.

Immunoglobulins (mg/dl) Complement L.hemo‘taxw z
Patient Age . Patients Controls g
1eG | IgA | 1gM [ CHSO| €3 | €4 | —CF| +CF| -CF | +CF| &
l Wmo | 1750 | 178 | 215 20 S0 | 36 | S0 | ND
2 [3mo| 573 39 59 S0% 94 27 20 62 31k 100 ND
3 6 mo ST | 48 177 | 90% 103 27 20 44 30 7 ND
4 3Imo ND ND 38 68 10 80| ND
5 S'mo 75 trace 1435 SOY% 63 23 20 S0 20 50 ND
6 Id4mo | 450 41 69 Q0% 120 59 10 18 S0 100 | ND
7 3vr 1250 | 190 176 | 80% 56 P ) 75 S0 85 low
8 Smo 051 | 85 359 60% 28 10 30 &1 E)) low
Y 13 mo ND ND 25 i35 40 SO ND
10 20 mo. ND ND I8 63 1) o0 ND
ND = not detectable
metabolism. it is suggested that hypocalcemia and findings in patients with primary and sccondary defects o,
hvpophosphatemia in vitamin D-deficient rickets are ) I;etllr;][:]\i)lvmts)himr?‘.]ﬁf;h gi\l(‘hild ?R(S):ozstjué 1978. 1
(i e 1t T e ol 1R gt s N h. Sega /. Soothi : Detects of neutrophil function. In:
s Iesp(?l‘]slhkvhlums “ hlL..h VTl SRR [.hL 11'01 I'Thl| SoothillJF,Hayward AR. Wood CBS. eds. Pefiiutriclmmuﬂolo-
wtractility of the microfilaments. resulting in im- gv. London. Blackwell Scientific Publications. 228-247. 1983,
paired leukocyte mobility. 7. Allison AC, Davies P. De Petris S: Role of contractile microfila-
ments in macrophage movement and endocyvtosis. Nature (New
Biol) 232: 153-5, 1971.
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