
IgE-_rq$!{ed inhalant atlergy in inhabitanrs
gll butt-4ing infesred by thfiice wéevii 3 r L,tí(Sitophilusbryzae) c ----

à"#ffiiiil$' "o' 
sigrid Jeep, MD; christa Josties; ursula Meysel; Arthur o'connor; and

I:,:íf;í;:;!lì:;:x^;:v"Tffiòr!ii,{t!?,:,:,!;f,{i,;;::"f:;,ù?íítr!,i!,;,x,;:fh:;:ff:,7offf"1:;,ffi,i,^
i'!:::;"4,;;';Í:"í;1fJ{ikiylf:::{í::;::r;ffi:e!::lllíiliif:"f[,î,H;i{;'ííí,í àt#'e,on,"*;r
;yi::;,,:n'{r*i;u:n,,,:iií,:,i:;ínfi:x;i!;'n:mî:"::t!;:!,:;i::T:,/;:,r;í:",:tíl.if;:;;k',f,#',X:/,;,!;f;;,1;'l';ff;iX!:!:::!.:'rr'"*:;"r";i4 ;;i";;qi?;;;i1;;i",iii'ií'ií','i*n"a -o.,
f:i:*,,r;iri,;;,,^íg,l{l{itii{i:i;{1,';:ÉTjf::,;!ií:ríli##ii:f#i#iípjfl:,;::ifi
f#[#í{ri;{í;ìiíf },!;#F;rtffi ;rf t*i;'j|,w,r:Wri-ir,,i';in,,a ,p"iltiiien;;;;;;;,;; ,;;:iÍ,ilî!i,?.'X,'::i";i;fî!:iffi,:;,,;1i;:,i::;ií:,:; !l;,:j";:l;Uli;:,f#:t 

'"

INTRODUCTION

lnhalant allergy to arthropods is of
major social, economic, and medi-
ial importance since it has been rec-
ognized that inhalation of insect_
derived material can cause allergic
i'eactions.r-3 Rhinitis, conjunctivi_
ris, and asthma have been aitributed
io inhalant sensitivity to the scales,
iiair, and other emanations of in-
sects for many years. The taxo-
nomic class of insects consists of a
large number of orders, which are
separated and classified into several
;amilies. -Thus, 

there is a complex
i,ariety of insect-derived allergens in
the environment, which mi[ht oc_
cur in appropriate size and in suffi-
cient numbers for entry into the
respiratory tract where thev mav in-
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duce sensitization in the same man-
ner as pollen or other plant- and
animal-derived allergens.r It is un_
clear how many insects cause inhal_
ant allergy, nor is it understood how
insect allergens become airborne. It
has been suggested that protein de-
bris from insects are part of environ-
mental dust.a

The number of ..well docu-
mented" cases of respiratory allergy
caused by inhaled insect materiàts
is relatively small. It has been shown
that infestation by Coleoptera (bee_
tles, weevils) can cause immediate
and late phase type reactions after
inhalation of grain dust.5,6 The rice
weevil (Sitophilus ory)zee, Fig l), a
beetle and closely related to ît e
grain weevil (Sitophitus granarius),
is known as a stored próduct pest.
Their larvae grow up in the intact
grain of different cereals. An ap-
proximat ely |2}-year-old factory in
Berlin, formerly used as a gÍanary
and now as housing space îor flai
share communities, was found to be
extensively contaminated bv the

rice weevil because cereal products
remained under the floor. The find-
ing that many occupants of this
building had rhinitis and bronchial
asthma led to our investigation of
the allergens of the rice weévil.

METHODS AND MATERIALS
Thirty-nine subjects (8-45 years
old, mean age 28) who had given
informed consent and lived in ttre
factory were evaluated by case his-
tory and SPT. The patients were
asked about allergic symptoms, the
tjme symptoms occuried during the
day and the onset of symptoms
when the patient was in contact with
other hypersensitivity inducing fac-
tors.
Allergen Source
After identification and taxonomic
classification of the rice weevil as
the insect predominantly infesting
the factory, this beetle and another
close relative (grain weevil) were
chosen for further study. All insect
materials were generous gifts of Dr.
Rassmann (Biological Institution of
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Figure l. The rice weevil, Sitophilus oryzue.

the Federal Government Authority
of Germany, Department of Stored
Product Protection, Berl in, Ger-
many). The insects were cultured in
glass flasks containing exclusively
rye grains. The containers were
closed using a stopper with small
airholes. The adult species of the
female beetles put their eggs into the
intact grain in which the larvae grow
until they leave the cocoon-like hull
of the grain as perfectly developed
beetles. After several weeks, the cul-
ture contains only adult beetles of
one species and a flour-like mate-
rial, "frass," consisting of lragments
lrom feces and debris o[their larvae
and powdered rye grains. Both frac-
tions, beetles and frass, were com-
pletely separated by a careful sieving
procedure and stored separately.
Allergen Preparation
After lreezing the insects at -20 'C

for four hours, the whole bodies of
the arthropods were crushed with a
pestle. These materials (individually
for the rice and the grain weevils)
and the flour-like frass (individually
for both species) were used to ex-
tract antigenic material, as de-
scribed elsewhere.T In briel 5 g of
the different raw materials were ex-
tracted overnight at 4 'C in slowly

rotating 50-mL tubes (Falcon) con-
taining 50 mL of a 0.01 M potas-
sium phosphate buffer (pH 7.0) sup-
plemented with 3 mM sodium azide
(NaNr) as an antimicrobial agent.
The homogenate was centrifuged
for 30 minutes at 40,000 g at 4 "C.
To remove low molecular weight,
pharmacological ly act ive com-
pounds, the supernatants of the
crude extracts were dialyzed against
a potassium phosphate buffer using
tubing with a molecular weight cut
off of approximately 3 kD (Serva,
Germany). The total protein con-
tent was measured bv the Lowrv
assay.s
Skin Prick Tests
Skin prick tests (SPT) were per-
formed with glycerinated allergenic
extracts purchased from Allergo-
pharma (Reinbek, Germany) and
ALK (Horsholm, Denmark) as well
as histamine ( I mg/mL) and physi-
ologic saline as a positive and neg-
ative control. The inhalant seasonal
and perennial allergens prevalent in
northern and central Europe were
tested: birch, timothy grass, mug-
wort pollen, cat, dog, and horse
dander, two house dust mites Der-
matophagoides pteronyssinus and
farinae, and Alternaria. None of the
patients had taken medications that
might interfere with SPT results.
Additionally, skin tests with insect
extracts were performed on the vo-
lar forearm using the following con-
centrations of the insect materials:
6.8 mg/mL protein (rice weevil
whole body extract), 9.5 mg/mL
(grain weevil whole body extract),
4.4 mg/ml (rice weevil frass ex-
tract), and 6.9 mg/mL (grain weevil
frass extract). Skin tests with the
allergen extracts listed above were
done in all patients included in the
study. The tests were considered to
be positive when the wheal size in-
duced by the allergen was at least
>100% of the wheal size induced by
the histamine positive control.

In cases of a positive reaction to
the arthropod material, titrated
SPTs were performed with several
dilutions of the insect extracts: 1: I,

l :10,  l :100,  l :1000,  l :10000.  Af ter
l5 minutes, the wheals were marked
and documented with a strip of
tape. The diameters were calculated
using the formula (D.,. f d.in)/l =
d-."n and plotted against the extract
concentrations using a logarithmic
scale.

Specific Serum IgE and Inhibition
Experiments
The sera of the patients with a pos-
itive SPT to the insects and nonal-
lergic control sera (n _ 4) were
measured by RAST using allergen
disks prepared with the dialyzed ex-
tracts according to the directions of
Ceska et ale and Maasch et al.ro For
the preparation of the allergen disks,
20 pE of protein were used for the
coupling to each CNBr-activated
paper disk, since this amount of pro-
tein has been shown to provide suf-
f,rcient binding of antigenic material
to the solid phase even in cases of
crude, not well characterized aller-
gens [R. Wahl, personal communi-
cationl. After the coupling, the
amount of protein bound to each
disk was measured. For nonspecifrc
binding, the allergen disks were
tested with the nonallergic control
sera.

The allergenic activity of the in-
sect extracts was determined by
RAST-inhibitiont0- r2 using allergen
disks prepared with the dialyzed ex-
tracts and the sera of the patients
(diluted l:10 in sample diluent,
Pharmacia, Sweden). As the indi-
cator for bound specifrc IgE, 125-l-
anti-human-IgE (Pharmacia) was
used.

Histamine Release from
Peripheral, Washed Leukocytes
After sedimentation of 20 mL pe-
ripheral blood for 90 minutes in a
solution containing 5 mL 6% dex-
tran (molecular weight - 60 kD,
Knoll, Germany), 2 mL 0.1 M
EDTA, 0.6 mL 50% glucose (Braun,
Germany), the basophil containing
supernatant was centrifuged (400 g,
4 "C).The pellet was gently shaken
and washed twice by centrifugation
(400 g, 4'C) with 50 mL of a buffer
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containing 25 mM Tris, 0.1 mL of
20% HSA, either complemented
,,r'ith 0.1 M EDTA or without
EDTA. The cells were next resus-
prended in the same buffer without
EDTA, but with 5 mM CaClz and 5
rnM MgCl2.

For lgE-mediated histamine re-
lease, 250 pL of the cell suspensions
were incubated in duplicate with
250 1tL of the anhropod extracts
( [ rnal  d i lu t ions:  l :10,  l :102,  l :103.
l : 1 0 a ,  l : 1 0 5 ,  l : 1 0 6 ,  l : 1 0 7 ,  l : l 0 s )  o r
anti-lgE (final concentrations: l, 10,
100, 1000 IU/mL) in a warer bath
(37 "C, 45 minutes). For the deter-
mination of total histamine, four
250 pL portions of cells were lysed
by 250 pL 0.4 N HClOa. Sponta-
neous HR was determined by incu-
bation of 250 pL cells with 250 pL
buffer. After removal of the cells by
centrifugation (800 g, 4 "C, l5 min-
utes), the supernatants were assayed
lbr histamine using an automaied
fluorometric method. I 3

Histamine release (HR) was ex-
pressed as a percentage of the total
histamine content after subtracting
the spontaneous release. All experi-
inents were performed in duplicate.
Histamine release of >30% was de-
llned as a positive result. The dose
response curves, obtained with the
insect allergen extracts, were used to
calculate the maximum antigen-in-
duced HR (HRMax: cell reactivity)
rrnd the allergen concentration for
30% HR (Ag30 : cell sensitivity).r3
S DS-PAG E/ Westernblot
,\bout 200 pL of the insect allergen
cxtracts were separated on a 7.5%
to 20% sodium dodecylsulfate-poly-
acrylamide gel (Sigma, Germany)
by electrophoresis (SDS-PAGE)
nrodified after Nevilleta and trans-
fi'rred electrophoretically to a nitro-
cellulose membrane (schleicher.
Ciermany). The nitroceilulose *as
b locked  w i th  0 .1% Tween 20
(Sigma, Germany) in 0.1 M Tris-
FICI ,  pH 7.4,0.1 M NaCl ,  2 .5 mM
N'fgCl2, cut into strips 2 mm wide
and incubated with patient sera as
described previously.rs For detec-
tion of IgE, an alkaline phosphatase

' *;:', ::*: :i :3*:: :: : :: :: a::::::: := : ::t 1 :i- i: :::..
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linked second goat-anti-human IgE
antibody (Jackson Inc. Dianova,
Germany) was used.

RESULTS

Skin Prick Tests

Fifteen of 39 exposed subjects had
positive SPTs to the rice weevil al-
lergen extract. None of the subjects
studied showed a positive skin re-
action to the saline negative control.
The dose-dependent skin test re-
sponse to the rice weevil obtained
in four sensitized individuals is
shown in Figure 2. Skin prick tests

with an allergen extract from the
frass of the beetle were also found
to be positive. Figure 3 shows one
example of a titrated prick test result
using both preparations in parallel
in a patient suffering from asthma
after being exposed to the beetles.
Nine of the 15 rice weevil SPT-
positive subjects also had positive
skin test reactions to one or several
inhalant allergens. Table I summa-
rizes the diagnostic results in all
individuals living in the factory
who were willing to be studied.
Patient 9, with a clearcut case history
of rice weevil induced bronchial
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Figure 2' Dose-dependent wheal responses after SPT with an allergen extract from the rice
weevil (whole body) in four subjects exposed to the beetle. The total protein content of the
extract was measured, and several l0-fold dilutions were applied to titrate the SPT-response.
Histamine ( I mg/mL) served as a positive control. No reactions occurred after challenge with
physiologic saline used as a negative control.
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Figure 3. Dose-dependent wheal diameters (d) after SPT using two different extracts lrom the
rice weevil (whole body : black triangles and frass : opened triangles) in one individual with
allergic rhinoconjunctivitis and asthma after 6 weeks of daily exposure to the insect. The histamine
( I mg/ml) induced wheal is represenred by the black dot.
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asthma, did not react to common
inhalant allergens by SPT.
Specific Serum IgE and Inhibition
ExperimenÍs
Allergen-specific serum IgE to dif-
ferent insect materials was deter-
mined in parallel using the RAST.
Nonspecifrc binding did not exceed
400 counts per minute (cpm); thus,
positive results were considered to
be above 800 cpm to ensure speci-
hcity of the IgE binding. The results
of eight individuals demonstrating a
positive insect SPT are shown in
Figure 4. The amount of specihc
serum IgE is represented by the in-
dividual counts per minute but can
also be expressed by corresponding
classes.

Specificity of the IgE binding was
shown by RAST inhibition experi-
ments. Measurement of rice weevil-
speciflrc IgE obtained with the whole
body extract was inhibited by prein-
cubation of a patient's serum with
the whole body extract as well as
with the frass extract of the rice
weevil. The inhibition curves (Fig 5)
were parallel and reached a maxi-
mum inhibition of more fhan 80%.
The inhibition curve for the frass
extract was shifted to tenfold higher
protein concentrations. Similar in-
hibition curves were also obtained
after inhibition of rice weevil spe-
cific IgE measurements by preincu-
bation with extracts from the grain
weevil (whole body and frass). Con-
versely, allergen specific IgE deter-
minations to grain weevil allergens
were inhibited by preincubation
with the rice weevil extract (whole
body and frass, data not shown).
The protein concentrations for 50%
inhibition were found to be in the
microgram per milliliter range.
Histamine Release
Dose-dependent histamine release
was obtained in hve subjects with
positive SPT results to the rice wee-
vil (Fig 6). Maximum mediator re-
lease of more than 50% oî the total
histamine content was detectable in
all cell donors. One patient (number
3) released nearly 90% of ceilular
histamine after challenge with pg/

1
2
3
4
5
6
7
I
9

1 0
1 1
1 2
1 3
1 4
14 nonatopic
10 atopic Subjects
4 nonexposed Subjects

Table 1. Diagnostic Results. Obtained in 42 lndividuals Using a Whole Body Extract of the Rice
Weevil

Skin Prick Tests Specific Histamine
Serum lgE Release

Rice Rice
Weevil Weevil

lnhalant
Allergens

Rice
Weevil

+
+
+
+
+
+
+

l

;

+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+

+
nd
nd

T
nd
nd

+
+
+
+(1)

;
nd
nd
nd

(+)
nd
nd

* Results of skin prick tests (SPT), specific lgE and histamine release in 14 sensitized subjects,
SPT was considered to be positive when the wheal size induced by the allergen was at least
>100% of the wheal size induced by the histamine positive control. Specific serum lgE levels
above 800 CPM (twice the nonspecific binding) were considered to be positive. Secretion of
>30/" of the total histamine was defined as a positive result in the histamine release assay (nd:
not detected). Fourteen nonatopic subjects without and 10 atopic subjects with positive SPTs
to common inhalant allergens did not show a positive skin reaction to the rice weevil although
they were constantly exposed to the insect. Four nonexposed subjects served as additional
controls.

mL concentrations of the rice weevil
proteins. The % maximal release for
the individual dose-response curves
varied over a wide range; thus, the
rice weevil protein concentration re-
quired for 30% histamine release
was found to be between 10-3 and
400 pg/mL.

Histamine release experiments
with different extracts of insect ori-
gin demonstrated quite parallel cel-
lular responses to the whole body
extract of the rice weevil and the
grain weevil as well as an almost
identical response to the frass ex-
tract of both beetles. The mediator
release response to frass extracts was
shifted to approximately 20 to 80-
fold higher protein concentrations
(Fig 7). No histamine release to any
of the arthropod extracts was found
in four subjects who had not been
exposed to the beetles and had not
developed indices of specif,rc sensi-
tization (Table l).

Immnnoblot Studies
After separation of the whole body
allergen extract of the rice weevil by
SDS-PAGE, IgE binding to single
allergens could be shown at five dif-
ferent locations. Their molecular
weights were estimated using de-
fined marker proteins. Following
IgE-binding, several bands of the al-
lergen extract of the rice weevil
could be identified using nine sera
of patients with immediate type al-
lergic reactions to the beetle (Fig 8):
70 kD/38 kD (n : 3), 70 kD/54
kD/35 kD (n : 1), 70 kD (n - 1),
38 kD (n : I), >94 kD/67 kD/54
kD (n : l). A negative control
serum and two of nine patients'sera
showed no IgE binding. Attempts to
correlate the individual IgE binding
patterns with the degree of sensiti-
zation (ie, results for SPT, specific
serum IgE, histamine release test)
failed; no relationship between the
frequency or strength of IgE binding
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P r e i n c u b a t i o n  :  w h o l e  b o d y  e x t r a c t -
f r a s s  e x t r a c t .  \

and the other diagnostic results
could be determined.

Bands with IgG-binding proper-
ties were found at the followine lo-
cations: 14, 43, 7 0, 7 8,>94 kD. 

-On.

sharp and a few weak IgG-bands in
the area above 94 kD were also dem-
onstrated using the control serum.
DTSCUSSION
The inflammatory reactions to in-
sect allergens and the disease one
develops depend on both the inten-
sity and the anatomic location of
exposure and the specific nature of
the immune response. IgE-mediated
hypersensitivity to insect allergens
occurring in the eye, nose, or lung
may result in symptoms of conjunc-
tivitis,^ rhinitis and asthma, respec-
tively.2 The symptoms in patients
with respiratory allergies caused by
arthropods are similar to inhalant
allergies caused by other factors (eg,
pollens).t Arthropod-human inter-
actions may result in an immuni-
zation without causing disease, and
this may explain the frequent find-
ing of arthropod-specific IgG anti-
bodies in both the normal and
atopic population.2

In this study, immediate type sen-
sitization to the rice weevil could be
shown by positive SpTs, measure-
ments of allergen-specific serum IgE
and histamine release studies. Most
of_the subjects who developed spe-
cific sensitization to the insect were
also found to be SpT positive to
inhalant al lergens. One patient,
however, without any signs of atopy
(number 9), developed an immedi-
ate type hypersensitivity with sub-
sequent asthma attacks after contin-
uous exposure to the allergenic
products of the beetle. A much
greater degree of reactivity to insect
allergens has been demonstrated in
allergic than in nonallergic individ-
uals, especially in patients with sea-
sonal as well as perennial allergic
rhinitis. l 6 Increased numbers of pòs-
itive skin test reactions to insect al-
lergens have been documented in
allergic patients as compared with
nonallergic subjects.tT Skin test sur-
veys with insect allergens suggest a
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Figure ó. Leukocyte histamine release induced by the whole body extract of the rice weevil.

The allergen extract concentration is given as its total protein content. Mediator release is

expressed as % of the total cellular histamine content. Control experiments with leukocyte
preparations of four nonexposed subjects did not show any significant histamine release (<10%

of the total histamine) after incubation with the various insect extracts (data not shown).
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Figure 7. Biologic activity of four insect extracts (whole body and frass of two species: rice
weevil and grain weevil) demonstrated in a histamine release assay using leukocytes from a
person sensitized to the inset allergens. The extracts are compared on the basis of their total
protein content after removal of low molecular weight compounds by dialysis (molecular weight

cutoff 3 kD). Histamine release is expressed as % of the total histamine.

high frequency of sensitization in
otherwise atopic individuals.

The diagnostic results in our
study are quite variable and do not
correspond in all cases to sensitiza-
tion to the insect allergens. Only 5
of 15 subjects, SPT positive to the
rice weevil, def,rnitely had IgE-me-
diated hypersensitivity, shown by
the presence of specific serum IgE
and concordant positive histamine
release to the insect allergens. Skin

test results with arthropod extracts
are highly dependent on the quality
of the allergen, which should not
contain extraneous material and in-
appropriate compounds, since non-
specifrc skin irritation may occur.
Additionally, the lack of detailed
data on the major arthropod anti-
gens makes meaningful skin test
surveys diflicult to conduct and to
interpret.t Undialyzed whole body
extracts of the rice weevil, used for

SPT, produced nonspeciflc wheals
with erythema and local itching that
remained for a few days not only in
allergic subjects but also in nonex-
posed, nonatopic controls (data not
shown). To remove pharmacologi-
cally active irritants, dialysis of the
insect allergen extracts prior use was
performed, since the crude mate-
rials can not only cause nonspecific
reactions but might interfere with
the assay used (ie, fluorescence by
low molecular weight compounds
during the histamine assay).o

Proteins with allergenic activity
were found in the whole bodY ex-
tract as well as in the frass extract of
the insects. Some of these individual
antigens were capable of binding
specific IgE in the serum of the ex-
posed subjects as shown by immu-
noblot techniques. In two subjects
with clearcut histories and concor-
dant diagnostic results, no IgE-bind-
ing bands could be demonstrated,
which might be explained by the
reducing conditions used for the
SDS-PAGE. Two molecules of ap-
proximately 35-38 kD and 70 kD
seem to play a major role in cases
of lgE-mediated sensitization to the
rice weevil, since the majority of the
subjects tested showed specific IgE-
binding at these locations. Hista-
mine release studies and RAST in-
hibition indicated a 10- to 10O-fold
increased allergenic potency of the
whole body extract compared with
the frass extract; therefore, it might
be speculated that the insects them-
selves contain the allergens with a
major role in the IgE response. It is
important to note that all extracts
were compared on the basis of their
total protein content, which may
have no relationship to the aller-
genic activity.

The material used for our extracts
was obtained from the rice weevil,
raised only in intact corns of rye
grain. The larvae grow up inside the
corn and do not leave it before the
metamorphosis into the adult beetle
is complete. The beetles can be sep-
arated by sieving the resulting ma-
terial, the frass, which appears as a

t  0-310 '4 1 0 11 0 ' r10 -2
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light-brown-flour-like powder. This
material also contains allergenic
material, indicated by SPT, specific
IgE-, and histamine release results.
It is unknown to what extent body
parts or feces of the beetle or the
larvae are responsible for its aller-
genicity.

Our results indicate that common
allergens exist in the rice and the
grain weevil. Both species are closely
related biologically which might ex-
plain the cross reactivity seen in the
[gE response to these allergens. The
rice and the grain weevil belong to
I lamily of beetles in which larvae
lnd adults require intact corn for
lheir development. One reason for
:he dramatic and obvious infesta-
.ion of the housing space by the rice

weevil, in our study, might be a
decrease in adequate food material,
which forced the insects to leave the
underground area seeking new food
sources. In some cases the presence
of insects may not be obvious or
even suspected.18 Respiratory dis-
orders caused by infestation of these
insects could, therefore, go unrec-
ognized and the incidence of this
problem thereby be underestimated.
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NEW X.LINKED RECESSIVE IMMUNODEFICIENCY
SYNDROME

The authors describe a family in which several males had had severe
infections, including recurrent otitis media, mastoiditis, recurrent pneu-
monia with bronchiectasis, severe colitis, and fatal sepsis. The patient
described in greatest detail remained well until 9 months of age, possibly
due to prophylactic antibiotics from early infancy. Progressively protracted
diarrhea began at 9 months of age. At 1 and 2 years of age serum IgG
concentrations were normal and IgA, IgM, and IgE concentrations were
elevated. Small bowel and colon biopsies at 5 years of age disclosed partial
villous atrophy and nonspecific colitis, respectively. There was a transient
T-cell lymphocytopenia during the first 4 months of life but there were
otherwise normal numbers of T and B lymphocytes and natural killer cells
and normal distribution of cell subsets. Nitroblue tetrazolium test, com-
plement activity, and adenosine deaminase and purine nucleoside phos-
phorylase erythrocyte enzyme activities were normal. There was no evi-
dence of maternal T-cell engraftment by HLA typing and karyotyping.
The patient's serum was negative for HIV-I and HIV-2 antigens and
antibodies.

T-cell function declined progressively. Antigen-induced T-cell prolifer-
ation to tetanus toxoid and Candida was normal during the first year of
lile but later became negative with failure of response to later administra-
tion of tetanus toxoid. The MLR activity was very low and cytotoxic T-
cell responses were absent but there were mitogen-induced T-cell responses.
Repeated immunizations elicited no antibodies to Bordetella pertussis and
diphtheria toxoid, and antibody titers elicited initially by immunization
with poliomyelitis vaccine and tetanus toxoid later became negative.

Studies of DNA from the mother and a sister disclosed nonrandom X
chromosome inactivation of T cells and, partially, of B cells but random
inactivation of polymorphonuclear cells, a pattern similar to that observed
in X-linked severe combined immunodeficiency carriers.

The authors conclude this new X-linked immunodeficiency may be an
expression of a new X-linked genetic locus or an attenuated phenotype of
X-linked severe combined immunodeficiency.

-RMS

de Saint-Basile G, Le Deist F, Caniglia M, et al. Genetic study of a new
X-linked recessive immunodefrciencv svndrome. J Clin Invest
1992 :89 :8  6 l -6 .
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