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Table 1 Summary of clinical and major
immunologic features of patients
with hyper-1gE syndrome

[Clinical Features]

@) Severe infections of the skin and lower respiratory
tract beginning in infancy. Many have had sta-
phylococcal furunculosis, pneumonia, and
pneumatoceles.

@ S. aureus (coagulase positive) has caused infec-

tions in all.
C albicans, H influenzae, pneumococci, and stre-
ptococei (group A) isolated in from one-half to
one-quarter ; miscellaneous gram-negative rods
and other fungi in some.

@ Pruritic dermatitis chronically ; little or no respi-
ratory allergy. Rash is not typical atopic eczema.

@ Eosinophilia of blood, sputum, and tissues.

® Both sexes affected.

® High familial occurrence. Pattern in families sug-
gests autosomal dominant trait with incomplete
penetrance.

No increased frequency of any HLA -A or -B locus
antigens.
[Major Immunologic Features]

(D Markedly elevated polyclonal serum IgE ; IgD also
elevated in a majority ; other immunoglobulins
may be elevated but are usually normal.

@ Positive immediate wheal-and-flare reactions to a
variety of food, inhalant, bacterial, and fungal
antigens.

@ Impaired anamnestic antibody responses and poor
responses to neoantigens.

@ Depressed cell-mediated immunity to ubiquitous
antigens in vivo, and specific antigens in vitro.
Responses tc mitogens are normal, as are
lymphocyte subpopulations.

® Abnormal intrafamilial mixed-leukocyte
responses.

® Normal complement activity and normal levels of
complement components.

) Normal polymorphonuclear neutrophil phago-
cytic, bactericidal, and’ hexose-monophosphate
shunt activity ; norma! chemilluminescence and
NBT dye reduction.

Increased blood mononuclear cell IgE synthesis in
vitro. Synthesis is suppressible by co-culturing with
blood mononuclear cells from normal donors.

L@ELTRY, & IgE MfE & BRRE L EOERLE
oMEEYSs FTIgEEoBAKRBOEEILSHE
BHMLETHS, cOIgERHs v —vHETRILLE
sa—vlThDH, LR THCESHEYLORER
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Fig. 1. Hyper-IgE syndrome and staphylococcal
infection.

In serum of hyper-IgE syndrome, high levels of
anti-staphylococcal IgE antibody can be detected as
the reflection of polyclonal IgE elevation. Hill and
Quie' have speculated that the immune complex of
invading bacteria and anti-staphylococcal IgE
could bind to basophils or mast cells, and trigger
the local release of histamine which could then
affect the chemotaxis of circulating peripheral
neutrophils. This will provide the chances for bacte-
ria to locally expand.
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Table 2 Characteristics and functions
of helper T-cell subsets

] THI ] TH?

I. Shared properties:
CD4* CD8-
la restricted
Antigen-specific, antigen-dependent
IL-2 dependent growth
Help B cells to produce antibody
II. Functional properties:
Lymphokines synthesis
IL-2
IFN-y
TNF
IL-3
GM-CSF
IL-4
IL-5
B-cell help
IgE help -

Delayed type + -
hypersensitivity

.+.

o+ 4+ 4+ +
|

+
+ 4+ 4+

CSF, IL-3, TNF iz &%, £b6m~n 2T M+
Ty PYEETD, i, ThEXhoy v 7 xnd
YOBBIZOLTHFMABRHEN TR T 599,
IL2 3 THROEERT, NK ARoES{LRFTH
b, IFN-.yil=ze 7y —voEl{tAFclafil
OREBEEXFEL, IL-1 3L UIL-6 0EARERT, 21
IFN-y 3 BMBRic@ = IL-4 oL >» T 2 & [
17, IL-4 BARCEANCIER T 5, IL-4 2 B @ te

BUIgGl, IRE 0 EA % TT# 22 % (isotype regula-

tion), 3 HI1C Fee (H) IR0 #EXRT DS IL-4 0
BETHD, T ILS 2 BARE X, IgA 0E4 >
{£4 (Table 2, 3).

B&pici, THIMROE®LXIFN-y ¥4 L1
BENABIGORBCEETHH L AR TE
b3, ¥ IFN-y KX b EER LI hic~2s 7 7 -
IO FWERBIL1E, Vv BRHbolfhRiEER
FIIL8D D WERRTZENBAB LM EHh
2, LD ERFFREERORENHEI NS E
BEBCRVT, FhERONENLRE MY v ¢
ROBEATCESARNREVTETHZ Lvx
LTS, DX 5kRbE, THIOKEALL, &
ERRBEG & R RIECEERS LT3 2 L0
5.

TH2DE®AE, GEERBSLTEY, &<

Table 3 Lymphokine names and functions

Lymphokines Functions

IL-2 Interleukin 2 Stimulates growth of T.
cells

Costimulates B-.ce]]
differentiation

Stimulates mast cel]
growth

Muitipotential hemopoietic
cell growth factor

Costimulates B-cell proli-
feration

Stimulates limited T-cell
growth

Synergizes with IL-3 in
mast cell growth

Enhances IgE/IgG1 produc-
tion

IL-3 Interleukin 3

1L-4 Interleukin 4

Stimulates la expression on
B cells

Stimulates la expression on
macrophages

Costimulates proliferation
of severe hemopoietic
progenitors

Stimulates Fce receptor
expression

Stirulates in-vitro anti-
body responses

Costimulates B-cell growth

Enhances IgA production
by activated B cells

Enhances eosinophil

IL-5 Interleukin 5

differentiation
Inhibits viral replication
Induces Ia expression on
macrophages
Inhibits all activities of IL-4
on B cells
Inhibits IgE production
Stimilates IL-8 production

Tumor necrosis | Cytotoxic factor
factor g

IFN-y Interferon y

TNF-8

[gG1: REX TH2X b WA h B IL4rc L biEE
EEOHENRLILNE, RE E4oBH L ERICE
WTH IFN-y & IL-4 (i X D B fThbhTuw 5
ZEHGEAR N, IGERGBEADREBNFE L~ -
BrE+s THRETTbLATWVWAZ EAHBEL
7, ChETHBEEDEH X~ —THKEY
vy -—THR:OERWBE»"COLRFHA SN
Tuehy, Fd~r =T HRICET 5 THL: TH2
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Fig. 2. Functions of two different helper T-cell
subsets*®.

Janeway et al. classified CD4 (+) helper T-cells
into two types, Th and Tinf, defined primarily by
differences in the pattern of lymphokines synthes-
ized. Mosmann et al.*® refer to Tinf as TH1, and
Th as TH2, claiming that TH1 give cognate help
while TH2 give bystander help.

BEOZWTBY v 7+ h A/ OERHIERCL YR
EEToTWBIERRLTVA,

¥7-, Janeway 5%, Mosmann b & 3HILIC~
Aot—T Y 72 v P OFEXBE b Lic, KIE
¥ T #8 (Tinf) 3 X 0'~n-+—T £BE (Th) 2% h
<Hbh, %4TH], TH2icH%$ 5, Tinf(THD W
IL-2 %/ L7 CTL oiE#E L - IFN-y St Lic=7 »
77 —ooiERL, ThbbRAFHCI<272 77—
R ERALLARASEACRL TS THRRBLEE L
%, ff5, Th (TH2) X IL-4-ILS5 %A LTHZ T A
DHGELYRL, SRAEFOEANEICLT S
vAFatEx2% (Fig 2).

% IgE ERR O GFEREFHER

% 1gE EER B bh D BRKER - REFRROBR
% Table 1 1R L7-EHBRCELOREEMBEEDK

BT % 1gE - RAST &fE), FeeR (+) i
D%, QEESt (RFTSERIGO KN | GRET
B, SR EG T F RERR), FhREEESS
(MERTOFE?), BEIBFIICONME, Ot
BEH RS, OFRKGERNE, BREOEVIRFFOER,
RV EEBBIENTES, KERFLRAETHC
ROOFTBITREY A b oA v ORI EORRE
kB EELDLEBERLLT ., Thbb, Orow
i3 IL-4 OEETTE, T oW TR IFN-y OE
EARS LBRTES, O), R THRORFCE
S EBARLECBEES Y AD I LSV, KiE
BELFO 1F»S LAy, @O, FEEHOEAR
Wb A BREMER (b L <3 genomic DNA K
integrate Xhic v A v ADOREN D Lz DEED
ho FLTEHK, ChbOFEYH—CEEL
FRE A 2, BidLic~as-THRY 7+~

b THI-TH2ERROESL RSB LS 5B
WTAEERORIL DY E XL THD,

Af, SEog AR L~ v 77— T HEaHE
< 1IL-1, IL-6, TNF, IFN-y i £ 094 b 24 v &457
WL TE—koEYT 52 EnmbhTs Y, IFN-
y 2o &b~ 77— FRREH
WRFTH5H, FhEkEELFET S IL-8 O inducer
4 IFN-y TH 5, B IgE fEEH 0 5RERE - SRE
WMEil, E—KkEREELTZOIFN-y OEL-FWUA
S rELDIENTES, bbb THIHROERET
SNEBH B LHEEETED.

BEMEBEFIGE, LR LTW5, $—H
BHE O REBE~0 effector T MROEETH 5.
oo h b TARAEERALIR T2 7 7 —
2L FRROKEYET. Co—EOREREADY
£ H4vEALTERL, & T IFN-y A O0E
a5 T\ D Z EMNPE LT T RIS, Lichis
CHERH A LN 5 EBERBBREOET S, IFN-
y DA%, Ticbd THIHIROBETZLEXH T &
MBTES,

& IgE miE, TH2MRoREEE(C L 9 14
FEAENTEL, IgE ABGRMICEEShIRRTH Y,
1gG - IgM Db BHD IL-4 EERCA-TWLE
s 6bhn, X6 THIEER2K X5 IFN-y OET
i3, IL-4 2T ARFERCERAEDBOTIGE E
AR ELRTET S, ThbbE IgE fEk THIE
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THi
IFNy | +DTH, N
IL-2 | + Susceptible to infection t
v Macrophage function |
rNeutrophil chemotaxis

\‘ and activity |

*Chronic dermatitis 1 ( ?)
vIL-4 1 —IgE 1

Fig. 3. A schematic representation of immuno-
pathological status in hype-IgE syndrome (hypothe-
sis).

The fundamental regulation between TH1 and
TH? cell subsets can be achieved at the “regulatory
level” in the normal humans. The unknown cause
or causes selectively stimulates TH2 cells to set at
“level 1” in the hyper-IgE syndrome, in there TH2
cell subset constitutively secrete 1L-4 to induce IgE
production. During the course of the disease the
acceralating factors (s) affects the TH1 cells to be
preferentially inactivated, and the TH2 cells much
more stimulated to set at “level 2", eventually
resulting both the down-regulation of IFN-y pro-
duction to make the patients susceptible to infec-
tions and depressive to DTH, and the upregulation
of IL-4 to lead IgE levels higher. Therefore, IFN-y
may have potential clinical use in the treatment of
the hyper-IgE syndrome.

BT 2 L THOHREBEDOREAED >0 HE
PERBLUILTREE b, R, AEEHORI
Y BB TE Tt a ke (Fig. 3).

AfE T IgE Allevel 1I>WET S L 5 fesp
—&ROERMH Y, 2T THIMREETRS + TH?
MR, Thbb, THI/TH2ES (AR S vt
THZ L h &biendIgEiElevel 2>% &
oL, BREY, ERFAAMUICOME o & A HB T
5,

ch¥E T THYTH2ZERAA B E S CKER
EPTIEHAELRT IV, L L= 9 AT 3 Lei-
shmania major (Lm) REPEERICIVT, #iReo
TH2MRE R ER LI h D RO~ v AR
724040 BAIB/c = v A Lmicd U S RBEEH 45
L, BEE@ad, 5IL4-FIgE- &7 5 24&% 7
7Y vEalE, FHEIFN-y - BEERRBRIEOET
TRL, BREN Y S IHOEBYELIECT 5,
SHICEKRBEVC L LmHUE TRIFL - THIMR
sma—v (IFN-y X EA) #* ZD= Y AKBATS L
Lm B+ %R L Sh 5, THIMREEDRR
FE & U < 12 THZH R RE O BIRBIE (LA Lm
RYISFFORBEEFBb-Twb 2 &5,

b5 —20FH LW EENENE Souilet HiIZ X hiRE
hic?, HoREIgEEBEHOBEE CE 20 IFN.«
PETHEHTLZ L), QEBEOETLERES
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HYPER IgE SYNDROME—A DISEASE OF IMBALANCED ACTIVATION
OF HELPER T-CELL SUBSETS?

Shumpei Yokota, Toshihiro Mitsuda, Hiroko Shimizu and Masaaki Ibe
Department of Pediatrics, Yokohama City University School of Medicine

Zenro lkezawa
Department of Dermatology, Yokohama City University School of Medicine

Hyper-IgE syndrome is a rare immunodeficient disorder characterized by recurrent severe staphylococcal
infections of the skin and sinopulmonai'y tract, chronic eczematoid rashes, coarse facial features, mild eosinophilia,
and markedly elevated serum IgE levels. Hyperimmunoglobulinemia D, depressed DTH, and varying degrees of
decreased chemotaxis of circulating neutrophils are additional manifestations of this syndrome. The precise
pathogenesis of this syndrome is unknown. The clinical manifestations and the recent research findings indicated
the followings: 1) increased production of IL-4: hyperimmunoglobulinemia E, increased number of FceR(+)-cells in
peripheral blood, 2) defective production of IFN-y: abnormal local inflammatory responses (formation of cold
abscesses), chemotactic defect in the circulating neutrophils (abnormalities in IFN-y/IL-8 pathway), depressed
DTH, 3) T-cell immunodeficiency?chronic dermatitis? 4) genetic factors {frequent familial occurrence, character-
istic facial appearance with broad nasal bridge). These observations led us to postulate that both the increased
production of IL-4 and the defective production of [FN-y may be the immunopathological bases of this syndrome.
Recently, these cytokines were demonstrated to be secreted by different subsets of helper T-cells, designated TH1
and TH2, in murine system, suggesting that the regulatory imbalances between IL-4 and [FN-y in this syndrome
might be due to the differential activation or inactivation of these helper T-cell subsets.
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