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Abstract : 1 have found that HIV-infected patients often show hyper-IgE immunog-
lobulinemia in their clinical course. I compared serum IgE concentrations between 24 HIV
-seropositive hemophiliacs and 13 HIV-seronegative hemophiliacs. The number of patients
with hyper-IgE immunoglobulinemia over 1000U/ml was larger in HIV-seropositive hemo-
philiacs than HIV-seronegative hemophiliacs. I studied the relationship between serum IgE
levels and clinical conditions of HIV infection in 32 HIV-infected patients (mean age : 33.4
years old, 29 males and 3 females; HIV-transmission: blood products 24 cases, sexual
contact 8 cases). The number of patients who met the criteria of AIDS was significantly
higher in patients with hyper-IgE immunoglobulinemia than in those with normal IgE levels.
Counts of blood CD4-positive T cell were significantly decreased in patients with hyper-IgE
immunoglobulinemia. These results suggest that HIV infection may alter serum IgE levels
in HIV-infected patients and their hyper-IgE immunoglobulinemia may imply the progres-
sion of HIV infection.

Then I examined the expression of cytokine (IL-4, IL-10, IL-12, TNF-« and IFN-y)
mRNAs in peripheral blood mononuclear cells of 10 HIV-infected patients (mean age : 33.7
years old, 9 males and 1 female) using RT-PCR, and analyzed the relationship between
serum IgE levels and cytokine profiles. The results showed that the expression of IL-4
mRNA was significantly increased in patients with hyper-IgE immunoglobulinemia (5
cases) compared to those with normal IgE levels (5 cases) (p<0.05). These results showed
that the exhanced expression of IL-4 mRNA might be related to the induction of hyper-IgE
immunoglobulinemia in HIV-infected patients.

According to recent data, s shift from Thl to Th2 cytokine profile is likely to indicate a
progression in the critical course of HIV infection. Moreover, hyper-IgE immunog-
lobulinemia may be induced by IL-4, resulting in a more advanced critical stage of HIV
infection.

And I studied the relationship between the changes of serum IgE levels and HAART in
13 HIV-infected male patients (mean age: 36.8 years old). In patients with hyper-IgE
immunoglobulinemia, some cases with an effective therapy had a tendency to decrease but
serum IgE levels did not normalize during short observation.

The monitoring of serum IgE levels is therefore of diagnostic value to monitor the
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progression of HIV infection in addition to the count of CD4-positive T cells.
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51, 269~280, 2000)
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% HIV BRGERIE T - BB 2 TFRBIAER L
THIVHEE <= 2 7 AR - THE L. KASIMm
CD4 Bt T MIBRBUE KA I B MBRE Y v < BRGE &
7e—¥ A4+ 2+ —IX%CDAGHTHBAD LK
RULCEE L. MEL 7= w 7Y v(B-MGE
A FEICEER IR RIELLS (L 3 SR £-M® B+
v, BROTHEL, 0.8~1.7mg/l ¥FE¥E L L. v
1 v 2&(HIV-RNA B) X reverse transcriptase-as-
sisted polymerase chain reaction(RT-PCR)¥:” ©7
7YV a7 HIV-1€=%—Verl.5®(rva « £47
77 AT 4 v 7 A, BEOXZRAWHEE L. M IgA,
IgG, IgMER X 7 =mr 2 b ) —EED (R— )V /%7 =
rA—218 FAFX—) vy, HROTAEL, ME
IgA fEi% 100~400 mg/dl, & IgG fEi 820~1880 mg
/dl, I IgM BB ¥ 35~170 mg/dl, % ¥ 50~215
mg/dl ZIEFE & L.

3) HIV BHEORMMBEZIRO Y1 b # 1 ¥ mRNA
FH & 15 IgE 18 & DT

NS T EBEERER TR ORZEL T\ % HIV e
10 BT, FHFEEmiE 33.7 QL E2 5 53 %), B9 4

Itk 140C, HIV RRESER IR IMEEH 6 41, SReErIM:
HOBEAR 2 6, FMERIMEAIER 2 FICh - 1.

SR M B AZER A 0 interleukin(IL)-4, IL-10, IL-12,
tumor necrosis factor (TNF) - a ¥ X Winterferon
(IFN)-y ®» mRNA % RT-PCREECHRE L, XBEES
TR CHE L fe.

RIEMBEZR T~ v Ing IR % 5B, Ficoll-
Paque research grade® (Pharmacia Biotech, USA)#%
AWICHEROE CEBRSE LB L. Bl L8
B3k H 5 TRIzol® (GIBCO BRL, USA) %\ 7z acid
guanidinium thiocyanate-phenol-chloroform (AGPC)
#C total RNA ZhhH U7z, #itH RNA 348 #&4E 570
lug BB F B RG 1% & ¥ (20mM Tris - HCI
(pH 8.4), 50 mM KCl, 2.5 mM MgCl,, 10 mM DTT)
T4 1mM @ dATP « dCTP « dGTP + dTTP, 0.25 ug
Oligo(dT)1-1sprimer (GIBCO BRL, USA), 10 Bfr
Ribonuclease inhibitor GEEERS, ABR), 50 BAAT Reverse
transcriptase(GIBCO BRL, USA) & {EFIL, 43CF 90
53T cDNA iZ# L7-. cDNA % PCR #&#&# (10 mM
Tris-HCI(pH 8.4), 25mM KCl, 2.5mM MgCl,])
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T#4% 2.5mM © dATP-dCTP+-dGTP-dTTP, 0.25
fiz Tag DNA polymerase® (GIBCO BRL, USA)& 1
uM DH 4+ H A4 VEER primers(Table 1) & EA L,
IR INFANMEERLHE, thermal cycler(BARY =

FT 427 A, HFE)TI9TC 14, 60C 14, 72°C 14 % 35
YA 7 VRIEE 8T PCREWETL.0%T e —A5 L
BERKETHEL, =F TV a7 w~ A FLETIL-4,

IL-10, IL-12, TNF-@, IFN-y % X 0" housekeeping
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gene T & % glycerol -3- phosphate dehydrogenase
(G3PDH), hZho mRNA ZHH Lic. &% A b A
14V OmRNAEEE X &Y F OEE % Den-
sitometer (Image Master® Pharmacia Biotech, USA)
THIZE L, G3PDH mRNA %3 &% internal control &
L, HE#IELZ.

7¢35 123 bp DNA ladder(GIBCO BRL, USA)%*H
W, & PCREMOSFEND, RIGTHV A a1 vD

Table 1. Primers for PCR

sense primer

1L-4 . .
anti sense primer
sense primer

IL-10 >¢ primer.
anti sense primer
sense primer

IL-12pgp SCUS€ primer.
anti sense primer
sense primer

TNF-« > primer.
anti sense primer
sense primer

IFN-y S€ prumer.
anti sense primer
sense primer

G3PDH P

anti sense primer

5-CGGCAACTTTGACCACGGACACAAGTGCGATA-3
5-ACGTACTCTGGTTGGCTTCCTTCACAGGACAG-3
5-AAGGATCCATGCACAGCTCAGCAHTGC-3
5-CBACTGGGTCGGGGAACTCTTAAGA-3
5-GGACCAGAGCAGTGAGGTCTT-3
5-CTCCTTGTTGTCCCCTCTGA-¥
5-GAGTGACAAGCCTGTAGCCCATGTTGTAGCA-3
5-GCAATGATCCCAAAGTAGACCTGCCCAGACT-3
5-GCATCGTTTTGGGTTCTCTTGGCTGTTACTGC-3
5-CTCCTTTTTCGCTTCCCTGTTTTAGCTGCTGG-3
5-TGAAGGTCGGAGTCAACGGATTTGGT-3
5-CATGTGGGCCATGAGGTCCACCAC-3

IL  interleukin TNF : tumor necrosis factor IFN ! interferon

G3PDH : glycerol-3-phosphate dehydrogenase

Table 2. Characteristics of patients with hemophilia

No. of patients  Statistical
HIV(+) HIV(—) analysis
Hemophilia A 18 10 NS
Hemophilia B 6 3 ’
Severity of Severe 18 10 N. S
hemophilia  Moderate 6 3 '
Atopic symptom(+) 4 1 NS
Atopic symptom(—) 20 12 ’

HIV(+) HIV(-)
32.0+10.9 31.2%12.9 N.S

Age(y. 0.)

N. S.=Not significant

Table 3. Relationship between serum IgE levels and
HIV infection in hemophiliacs

No. of patients

Serum IgE e ———
HIV(+) HIV(-)

HIGH GROUP (=303U/WD 11 4 P=0.49

NORMAL GROUP (<303 U/ml) 13 9 ’

No. of patients

Serum IgE EETE——
HIV(+) HIV(-)

=1000 U/ml 9 1 _

<1000 U/ml 15 g P00

N.S.

1
51255.5+2623.0 271.2+398.0

10 ;

10 -
£16] 4 .

2 [ ]
Y10 & '
£ < :
E o °
g10{ . .

1

HIV(+) HIV(—)

N.S.=Not significant

Fig. 1. Serum IgE levels in hemophiliacs with or
without HIV infection
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HAART O#iH & BERNS B L, HAART B4
B cmiE IgEfE & CDA BTl E #HEL, %
DEBN R LIz,

5) MREHFEREENT T

HEEZEDHRERIE, 7 » REE5H3 1T Fisher's exact

probability test, 57 — 2 X F¥EDE, Student %

N.S.
378.1x£1151.2 2159.8+3519.5
1
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1
AC AIDS

Clinical state of HIV infection

N.S.=Not significant

Fig. 2. Relationship between serum IgE levels and
clinical state of HIV infection

Table 4. Relationship between serum IgE levels and
clinical state of HIV infection

No. of patients

Serum IgE

AC AIDS
HIGH GROUP (=303 U/mD 2 10 P<0.01
NORMAL GROUP(<303 U/mlD) 15 5 ’

AC : asymptomatic carrieer
AIDS : acquired immunodeficiency syndrome

B — B

7213 Welch Unpaired t-test 17 - 7=. ¥ 7 HAART ©
#EHE Two group t-test %7ziX Wilcoxon signed-
ranks test #fT7a o 7c. IEBERES UREELEEED
h &Lt

& S

1) HIV BEoBE L 1miE IgE 8 & O

MR MARORE, mMAROEEE, 7viA¥
—RAROEERIVEHCEBEEYRD b ok
(Table 2).

¥ IgE o FHfE i HIV B &R T 1255.5+
2623.0 U/ml, HIV JERES: M KFAESI T 271.2+398.0 U
/ml T3 - 7= (Fig. 1. 303 U/ml Yo & IgE IffE
HIV B4t 11 4, HIV FERREGIT 4 4l L BEZE I
Dotz LasL 1000 U/ml B ko IgE MEE & 7R L ifE
B HIV Bl 9 4, HIV JERet 1 61, HIV Rk
Bl MER &7 (p=0.06 ; Table 3).

p<<0.01
| |
314.3+224.5 39.2+58.4
1000 =
900 = .
800 =
S 700 -
S
., 600 -
= ¥ __
: 500 - .
L 400 o o
S $
Q 300 4 -1
(& °
200 - S °
100 o o ——
L_a &L
<303 =303
Normal group High group

Serum IgE (U/ml)

Fig. 3. Relationship between serum IgE levels and
CD4* T cell counts
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Leukocyte Lymphocyte

Leukocyte (/ ul)

p<0.05 p<0.05 N.S.
4515.0£1497.5 3300.0+1301.0 1518.8+775.0 774.0+428.9 114.3+133.0 120.9+190.3
9000 7 40001 800-
8000 * *
_ 35004 7001 .
7000 + - —~
: 3 3000+ 3 6004
6000 » ~— [} ~
@ 2500+ ~ 5004
5000 « ! ° ; 8
. 20001 > .
4000 - s 2 i Q' 400 .
~ 2 15004 £
3000 d ’ £ ° : o 30019 °
4 . > v ° Lg .
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° ° ° °
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° ® ‘ »
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<303 =303 <303 =303 <303 =303
Normal group  High group Normal group  High group Normal group  High group
Serum IgE (U/ml) Serum IgE (U/ml) Serum IgE (U/ml)
N.S.=Not significant
Fig. 4. Relationship between serum IgE levels and leukocyte, lymphocyte or
eosinocyte counts in the blood
IgG
p<0.01 N.S. N.S.
295.6+146.7 614.8+356.2 1703.7+£490.6 2113.3+742.5 135.1+£62.7 135.2+75.3
1400+ 3750 1 3507
. 3500 1 $ °
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. 32501 _
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. S 27501 [ =
800 A . E . = 200 N
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0]
e = 2250 4 L] g 150 * L]
600 o o £ . o | b5 - - .
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. 0
0 1000
<303 =303 <303 =303 <303 =303
Normal group  High group Normal group  High group Normal group  High group
Serum IgE (U/ml) Serum IgE (U/ml) Serum Igk (U/ml)

N.S.=Not significant

Fig. 5. Relationship between serum IgE levels and serum immunoglobulin
concentrations
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Fig. 6. Relationship between serum IgE levels and
serum S2-microglobulin concentrations
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TH-7=(Fig. 2). IgE &HEF 1L, IgE EEBER TN,
AIDS REFINEEILL - 72 (p<0.01 ; Table 4).

FRgI CD4 B T Mila %k IgE EHE5 © 314.3+
224.5/ 11, IgE BE{ERET 39.2+£58.4/ul &, IgE BEFF T

BWEMETH - 7= (p<0.01 ; Fig. 3). Ak IgE &
fERECIIRAY M A MERE, V v -<BRE IgE IEHERFIC
HAREBCEMETH - 7258 (p<0.05), HBREIH
BT - (Fig. 4). FhmErEs =7 ) VBT
11 IgE BER i IgA fED 2% IgE EFER I,
HEBIEMETH- =(p<0.01; Fig. 5). % -11i{E S
MG fE ¥ IgE S {ERE A IgE ERERH N, FRICEE
TH- 7 (p<0.01; Fig. 6).

F 7 BIEFTHE 7x 22 lo> HIV-RNA &3 IgE IE# &
P 8250.6+12495.9 = ¥ — /ml, IgE BB R 42550.0=+

N.S.
E  8250.6+124959 42550.0+42125.2
(2] S
o 10
g ] > T
8 -
Y= 4 -
S 10 T °
[e]
=z ]
[ ]

3 . d
8 10, .
2 o
C_G (] L
£
; 16
T <303 =303

Normal group High group
Serum IgE (U/ml)

N.S.=Not significant

Fig. 7. Relationship between serum IgE levels and
plasma HIV viral load

Table 5. Characteristics of patients with HIV infection

Serum IgE Statistical
Normal group  High group analysis
Age (y. 0.) 35.4%12.1 32.0+10.7 N. S
No. of males
S G > 4 N. S
No. of females 0 1
No.. of mfe.cted pt. 1 1 N. S
via atopic symptom
blood products
HIV p .'; 3 N.S

N. S.=Not significant
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42125.2 =2 ¥ —/ml L EREX - 7 (Fig. 1. DEE, HIV BEER B I OV A VA BICEEEXYRD
3) HIV BGEORMIMBERLIRD Y 1 b & 1 v mRNA  7edroiz. Lol AIDS FAEHIE IoE BERIC 2\ MEA
FH &M IgE & D 235, CD4 BB T MEfa% i35 & IgE S Ef clEfE T

I#E IgE {45 5 Fl% IgE IEHERE, 5 Fl% IgE Sl BH-72(p<0.05 : Table 5).
BLOE L. MEHCER, &5, 7TvaAa¥r-FER TNF-a mRNA 3 IgE BEF SR ER 2R (@

p=0.17 p=0.15 p=0.25
56.9+£286 117.9+80.2 31.2+£352 29+29 36+28 15+2.4
o L]
100 - 7 =
200 + —_ ° [}
i ° ~ 64 M
I 20 4 s e
~ 160 1 ~ 5 J o
I I - 5 .
o [a) o
o Q. 60 + ™ 4
3120 1 T 3 G 41
< i . < 0 A S
3 &~ < 3] T
i I 40 + &
L 80 1 o zZ . —
Z . L J I
| g b ° - | - °
i 4 20 J
40 . . - |l
7 - L
L
0 0 s &t 0 a -
<303 =303 <303 =303 <303 2303
Normal group High group Normal group High group Normal group High group
Serum IgE (U/mi) Serum IgE (U/ml) Serum IgE (U/mi)
10
p<<0.05 p=0.21
1
4.8+25 18.2+8.0 25%1.8 16.2+20.6
° < 50 4
g 30 X
T 404 L
T - [a)
[a) o
5 ¥ 3
20 9 30 o
¢ 5"
| = i | |
= - = 204 .
10 =
[ ] ]
° 10 4
i v oo *
0 L3t

<303 =303 <303 =303
Normal group High group Normal group High group
Serum IgE (U/ml) Serum IgE (U/ml)

Fig. 8. Relationship between serum IgE levels and expression of cytokine mRNAs in periph-
eral blood mononuclear cells
TNF : tumor necrosis factor IFN: interferon IL: interleukin
G3PDH : glycerol-3-phosphate dehydrogenase
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=0.17), IFN-y mRNA 13 IgE E¥ER cEXEMER
R L7 (p=0.15). IL-12 p40 mRNA HFIL:MHRER I
EEERIh 7= (p=0.25). IL-4 mRNA F3Li3 IgE
EERE 2 IgE IEHER N, AR L (e (p<
0.05). IL-10 mRNA FH IMEMICEEE I /mh -7
(p=0.21) (Fig. 8.
4) HIV %3 © o HAART o IfiiE IgE i 5 %2 5
BE DN

BB o ¥ IgE {EC 8 #1% IgE IEHERE, 541
% IgE MERE & L e, FHEEHMNZ26.3 » AQ1 » A
23539 % A)TH - 7= (Fig. 9). HAART DRHERL~
ABDOHRTHE L TAh S L, 246 TIEBRYEER
FAEENRTD 2% 7= 7 7 —EHEERCPD 1 H &
DB ELENT38% E—FL L, DWTPI2F &
NRTI1H +PI1IFREFNER6.7TBTHotc. Tiz
IgE IEFEF I b~ IgE S ER € PL2 Fl & & LB ES
ZHERT, RRABSLE Th - Fig. 10).

* — B

HAART ®i#4 CH#:3 % & IgE EEEFH T2 fT
i [gE EXIEE SO % % ¢, CD4 BT ffaguss
Bl T2 (p<0.05 ; Fig. 11). IgE &fE# T
HAART TY A AV ABDBEHBRET & oo 72 2 Bl
Mm% IgE E2ME FEBE 2R Lichs, fho 3 FlikimE IgE
EXAERL, WTFhd v AL 2AEHN10°~10* = ¥ —/ml
Thote. E/-CDABHTMBEE L 72 B1i%
HAART TV 1 v 2EHPBRHRFLLTET LI fEAI
TH - 7 (Fig. 12).

% =

HIV B 0B BER#t ) 5 FhT, LI L IESE IgE MmfE
PETHEGAVGFETSHZ LIRS E, HIV BYHETO
% IgE MEDBRNBZE OB 2ian . —FHiBsttd
HIV &% o & IgE M E w BI 3 % B K 7o g 47 238
R EInsX5imote. LALEKFETE, ThET
 HIV B E O IgE MAEBE T 5, % & % - cis

(Months)
0 10 20 30 40 0 10 20 30 40
L | 1 1 1 ] 1 1 1 | . ' L L
AZT daT AZT AZTIdAT 3TC d4T|
ddl TC 3TC d4T sQv
@ RM RV| By R @ ddl gﬁ%ﬁ% sic | S | RV %}S
AZT -
@ |3 | |l @fadacare 4L | gl 4
NFV IDV TVSQV|SQV] sQv NFV NFV
AZT d4T I d4T d47]| d4T
3TC 3TC
® | & ; ©) i
d4T dd| AZT | d4T |d4Td4T dd d4T d4aT
ddl sQv TC | 3TC |BTH v C
@ | @ | @55 | MRy 36 | e
AZT d4T S
QV
® ae ®| s
AZT
ddl!
® | | g
@ AZT AZT d4aT
371G dd| 3TC
sQvM  sqv NFV
dar Eé?; IgE normal group IgE high group

(8 cases)

(5 cases)

Fig. 9. Periods and regimens of HAART for HIV-infected patients
AZT : Zidovudine ddl: Didanosine ddC: Zalcitabine d4T : Stavudine
3TC: Lamivudine IDV : Indinavir RTV : Ritonavir SQV : Saquinavir

NFV : Nelfinavir

NVP: Nevirapine

HAART : Highly Active Anti-Retroviral Therapy
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2NRTIs + NNRTI 15%
Pl 56% ¥ 2NRTIs 0.1%

NRTI + 2PIs 56%
NRTI + Pl 6.7%
2Pls 6.7%

2NRTIs + PI 73.8%

NRTI + NNRTI 05% 2NRTIs + NNRTI 26% 2NRTls 0.3%

NRTI + 2PIs 5.1% ¥ NRTI + Pl 62%
NRTI + Pl 7 NRTI + 2PIs 6.2%

Pl 12.3% IgE
high group

2 Pls 149% (5 cases)

normal group
(8 cases)

2NRTIs+Pl 87.2% RTls + Pl 575%

Fig. 10. Comparison of antiretroviral therapy in HIV-infected patients
NRTI: Nucleoside reverse transcriptase inhibitor
NNRTI: Non-nucleoside reverse transcriptase inhibitor
PI: Protease inhibitor

p<0.05
= 400 - I 1 N.S.
£ 350 | 544533 96.755.1
£ 3024.0::3092.0 5341.6+6421.4
= 300 1 _ 100000
= ] -
= 250 £ 10000 '
B0 200 - -— ]
i 1000
= 150 / f,, ..................... teetetcseceeenes
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0 2
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p <0.05 < N.S.=Not significant
. p<<0.05
I 1 = [ 1
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= 500 9
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S 400 &
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E 200 9
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0 @—@ HIV RNA = 400
Before HAART After HAART @——9 HIV RNA < 400
Fig. 11. Changes of serum IgE levels and CD4*Tcells Fig. 12. Changes of serum IgE levels and CD4*Tcells
after HAART in patients with normal IgE after HAART in patients with hyper IgE

levels immunoglobulinemia
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134 S B Lo\, Israél-Biet et al.? ik HIV B
31544 & HIV JEREHE 100 % L o i iE IgE ZHIE L,
HIV E#EomE IgEEAERICERETH S EHEL
T\ 5. 4 37 Blo kR ESE T HIV RESEAH0F
fELIMWE IGEE L OBIBEMR BT LIcL &5, —MT
Hy b AT7ETHS303U/ml CIEE EEEEEXSTS
LEBEIXI -7y, 1000 U/ml Ll o IgE MmiE i
HIV Besg c4 \MERIC D b, Isragl-Biet et al. D5
LEbETELDE, HIVEREORHBEBE L U5 IgE
MFEHFE Z - T BATREMEAHEE I N 5.

& ¢ HIV BSE DER IR RE & i IgE B & o BIE
WERBIT Lick &5, & lgE MAE % 38D % iE 6T i
AIDS RIEFIH % <, KIS CD4 B4 T MEfa%, HimEk
KB L) VAREREBEETH -1 Tlo—BE
IR BT DI & 7o B ITE IgA, £,-MG ENEE
CEETH T, ThbOMBIER?G HIV BEEO
B IgE MENMRRBOETERBEL TWABZ LB L,
et Lucey et all® ik HIV &Y 622 %4 Tl
IgE i & K#g 1M CD4 Btk T Mifast & # g L, CD4 BBtk
T B2 200/ 11 KB O FERICH B ICME IgE 2355
fETH B LM T%. EHK Rancinan et alV X
HIV B&#us 113 44 T prospective cohort study Z1T\»,
& IgE MAEFEBIIC B\ THEIC AIDS RERRF &
HELCWE, Lichis T HIV EREE L bh 55 IgE
IMFE X HIV B R L, HIV BEEWE OB RRE T 12 B
bLIBEETHELEELS.

% 7= Sample et al.'? ¥ HIV B3 c i IgE E 2
AT L ARORBREE DT L AF — GBS L
T EE L TWABD, Mazzaet al® 37 v A ¥ —EKA
DOEEITFRD e\ EE L, HIV g o & IgE MfE &
TUAF —EBORIE L OBE T BRI TLRL.

L ATCDABGHETME(Th MDY 1 v
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