Expression and Clinical Relevance of Intracellular
MxA Protein in Childhood Infectious Disease
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Table 1. Patterns of inflammatory protein expression in febrile illnesses

- Expression of
Febrile illnesses
CRP IL-6 IFN- a 2-5AS MxA
Normal control - — — - -
n/g Viral infection + + —_— #

Infectious mononuleosis - - -~ +|' +
Bacterial infection tt # — L~ +
Mycoplasma infection + + —~ 4 o~ +
MCLS H # — + -

Patterns of expressions of various inflammatory proteins are summarized. i, very strong; i strong;
+, moderate ;"% , weak ; and —, negative.
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INBERRRGEIZ BT 5 ) »8BkN MxA &EHER L
Z DIFRWERICET HHES

SRKFBELIMEL R NERFHE (B ARS8
S S

SHRYHE DRI B2 FELRBRTH Y, TORENBERLELHIIT ) L3 BOTEETH L. RIIE
PR iER R BIET 5 720100, MEREMEL ¥ A VARGEE EICEN T2 2 EDSREL 252, ThoFWEICKRTA
CENEEERZ ENLIELIED S, B, VAN ABREOHFRNEEL LTS v ¥ —7 23  (interferon, IFN) -a % 5 N2
FRICEDVFBEINLIEAMEREIN TS, Z2TOMAE YA VAHEBEEHIE TS Z 12X ) YR 2 50 5170
WHBHEINTBY, F/IFN- L VFERWNICFOBENFES N, PRV EXFNON TS, E5HI2, MxAZ
HIEMBRENICEEIIPDRRIIEENFESNS 20, HLOMBL NV TOEHEEY EEMICHEMTA2 I LML %
5. KT TIE, NREICBIT2HE 4 ORBMEREEICE TR MEBMI (mononuclear cell, MNC) D MxAREA %, 71—
F4 A M) —EEF RO TR L, RBRENTMNCHIFN-o 12X DT 2 &, HR2h 12 MxAEEDHLE S L7075,
IFN-y ¥ Cld 20 &) MxABAFEIIBES Wb o7z, BRI, CHREFRBIBIZIFN-« 2 %592 &, Sz Rim
MNC O MxABEADFEI N, EHEFBORHAKLMNC TIEMARELEESN TV a b o7z, I EEERED
MNC T b T O MAFEAENFEO SNz, TS LT, SMERZEEMEREERR TIBD Ty MxASEBATEE S
Wiz, O A VZAEBTLEEIZE O MAELENED LNz, (EREHETHEML TV 51 /R0 IE L A Eid MxA #
HEZBD Lo, BER, 6 CIEL—EO) v /R TIEB 2 12 MRABENBEE SN, (iR IEN- o BRI S 0%
TANABIIERNIITH - THIRMEZRLAY, &{RHEEhAnRE, ~EDHEMERE b o7z MiF25 ASEEE
(2.5 oligoadenylate synthetase, 2-5 AS) {37 4 W ABEIEDTRTTLERL TV, MEREETOERISEGHEEZ R L.
FHRRHOSEBEREL LTHo A IIBHREEE T, KMMMNC O MAEAITEICMEL R L, ARSI & i
DM AERLA, DEOKELY, MxABEHDIFN-o 12X 2HIERMO BB AIEE 25 2, S S5IKMMMNCIZL 3
MxAREHZ 7T~ 4 b A M) —EIZ X VEITT 5 2 9%, ANEHEMAMRBOBEIIIC R 72T IFN-« OE%E % 3T
PHMGFERERBZENWRENT:, T2, HESFA—y—FHWA270—9 4 A M) —FEFRAETAZLI25D, HE
DA NVABPIEII ST HHMREEROKICHEDE N L, BEMICHEBIT T2 ENTRETH S L EZ SN Bk,
MxA B EDRATIZ L ) REARB O 4 O REMEBEIZBITBIFN-« ODBSEFMETHIELHHTH B Z EHURE ST,

Key words interferon- « , MxA, flow cytometry, infectious disease

FLEDVEEAZ & ONZ/ANBIETIZ B VT, BPHBEE O HIE AR
WTEL, ZOBRMOFEREBRELR>TwAD. LAHF-T,
IRYSE % RS AIERZF RO/ L EINEFWIEICEBNT L, #Y
CEBTAZENEEL LS, LA L, LAVRHISYE 3
LRED FREEIRDATIHE A Z EHNEL, FORMND £k
ICEA7:® LIFLITBIHICERT 5. 52, ZoRHicay 1/
VA BRYE & RO AEETH O, PIEWEORY
DRERRBEE, FHWHHOREITE LT, KM Emakik
RIRMERTCPEHEE, CRICHEEH (Creactive protein, CRP) 7
EOUERDERRIREE T — & R BRARAEIR 0 & C 1) W7 A% R e 7 2

P84 12 A 18 H A, FR9E2H 4 HZH

BHZ LT LIEEET 2" Y, 3612, SLAEEIC B0 2 5880
PHIEZEO % CIFARBBHTIOMRN Y £V RARISEIZ L 5 b
DTH DA, 12 13RI 5 %0 B 2 & 0D AR et o 40 0119
RIRBHIER E L L L, L EofirwERIKZH O
BEFROHSN TS, £72, EBY M)V X (Epstein-Barr virus,
EBV) Ot 208 & LTt A MG E % EBV IRYHER
A AR M BRE FE RS &, RO RIEIRE R Y 1 L A
YRR O REIEER L CRET2RBL MO TEY, Zh
b DOBRBDIFREIERIZBIT S Y 4 ABRYD M5 % 5B I5
flid 2@ HIREL Z Lo 7.

Abbreviations . APAAP, alkaline phosphatase monoclonal anti-alkaline phosphatase; CRP, C-reactive protein;
CVID, common variable immunodeficiency; EBV, Epstein-Barr virus; FITC, fluorescein isothiocyanate; IFN,
interferon; IL-6, interleukin-6; MFI, mean fluorescence intensity; MNC, mononuclear cell; 2-5 AS, 2’,5-oligoadenylate
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A4V AERE A O MESEICIER LN A 5y —-T 2
oy (interferon, IEN) -« OEEAH VSTV 525, L4
M W HP Sy A LV AREEIZ BT ERAZ RO R
Wb DLE L, LFLLEBHTEARELE Lo TV AW Y,
—%, MxA, 25 A/‘\Iﬁ?ﬁﬁ’z (2, 5 oligoadenylate synthetase, 2-5
AS) 2 &, IFN-o IZ X DB SN2 BAOMIERAE 7 1 VA
Fﬂ‘tﬁ:@JH?%*H’J}E’f’“‘ ELTHWwWAZ ELREIShTWnAE™ ",
L TH MXAIZIFN-o, IFN-3Z& LD IHEIIFNIZ&LD LN
CHEEEN, F RS RRE BV o AP REONENE
HTHbENHELLELBOD LI o/ W, 2 6ITHIE,
KEVENOME T D B D, Z0 L5 LMlaN MxA & 15 EAL
2704 A M) =X D ERECHETE S I LS
EhTWnB"

ARFZE T, NRMIBE I B VTR v ERIZ X B
MxAEHEEZ 7T —H 4 F A ) —I2X D illE, FOMRK
EREEE L. I, RFENLE T AL RERER 5 T
e DSMERAMRBICHE LT, MEHIFN-«, 25 AS, 1~ ¥
—1{ %6 (interleukin-, IL-6) % & DL % RIERIEDIF
R CHE L, RN MxASB & HERE L.

MRELVFE

1.3 =®

1 S AR RN I R A e N R sk & S L 7 '}ﬂé:
L7z, BRI EMEESE 2 EOBICELOHAEDEIZ
l[lLLf.JL/JJ'}é, HEVITREEOBAEOB IR L 72/ (ni
19%) &L, 58, Bk, Sita & RGBT RET S IR
A, HAEGHES b o s L, IRkGER G4
2y, MHECERGZE, MVETEREIE S, RESEYGES &, FER
R R #bﬂwﬁﬂi.nw&ﬁﬂﬂbﬁx LD, BEDH
DFEFIR ™Y 4 VAL O EREA DB REGNIBRA L. 7
SOV AREE (GH144) 13K, BB L EORB MR BT
P TR &, BRTEIRD & F OBWTAT & 20 7% & 0% R,
TRATF EL A & flTH 00 1R A e A R D AL B AE I BRAL L 72, H5iS
"”"li S (Bl 14 %) 13BB AR, BEoIE Y —F f:f
b LIEEE L, ELERIE IR ok ST R 2 A BB RR
BLL 7o, ol WA (BH74) VT AR ofERIT, gt
Bk, BEED > SERME A, PRI S o> SR 2 AR R
AL, BHI2Y) BRI E ) poSEREEPUERAIZ L0
v OSERIGMEAL A MEEL L, BBV RMGA A 8y — 2 &
R BN o7, A 27T XYl G4 1358, 1K
Wk, Wase 7 & FAGEIREEORRIREIRE AL, Do LIEFEMI
<A 7T X2 PR A 5 15 E Lo U & RS &
BRIR L 7z, & S AN GH7 40 (S EMRoBREIRE Wz L,

’Eﬂﬂ OB iR R R OB A B A ER L L7z, W

FEEE LD BVEIICERIL L, AT Lf_. CTUIE 4 .4 @ IFN-

a&&mh_%t , A G-R, LRG3, 6, 12, B
24H#r’vﬁ?z%bzzizﬂéiﬁ?rmr<m%f\m) /le%mﬂll,f;. (YD) END)
BRIz H 72 - T, BELVURERCHPE LRELHR
VAT L7,

. EMmEZMEOSEEL > UICEE

SRS B HTIHE (mononuclear cell, MNC) &~/ IR

&by 7 ¢3—)b - ng28—=7 (FicollHypaque) HbEE/ LK
I hBELA, BWEELAZMNCIZY v EEEMATEK
(phosphate-buffered saline, PBS, pH7.2) =Tk, 10% FEML
446 B M7 (fetal calf serum, FCS), 25mM HEPES, 2X 10 'M
2ANHTbF /=), 03mg/ml 7 V% 3, 200U/ ml =
2) v G, 10mg/ml% ¥ ¥ w4 %k &t RPMI1640 55 3
(Gibco Laboratories, Grand Island, USA) \Zf i L7z, —#BD
FEETIHIX I/ mEcFAELAMlae R TREL Y - Fa—
" (Falcon No. 2053, Becton Dickinson, Lincoln Park, USA) % H
WT—E B L., BRI OREOIFN-2 (A
3720y, (EREE KK H5VIRIFN-y ({477
A=y, VA FEE, KB Z@EmLL.

M. 70441 b2 BY—IC &3 HIEEAN MxA DR

S8 MINC 22\ LEERE TS PRS2 C 2[E e L 72 MNCIE R 7
o¥L - %:L—*M‘J iRl L, 500 G 34 MLz,
farelL v b IZPBSIZIAM L 724% 285 RV LT V7R FE 1ml
WL, S|iRiCT 15'3}“%[@] L7z, B L -Hi li PBS I2T2
B, 500 G 34FEL Lk L7z, Mgl v b2 20.1%
TLMFETLT I BLC01% M X100 ’5_’?3'.‘»}][1 Lf_
ARETEEpH 7.2 % 1mlN A, FiklZ 55 HIKE, ﬂilﬂﬂﬂﬁ%?’iiﬁ
fE L7z, 1% FCS, 0.1% 7 ¥4+ MU 7 A% 0L 7= PBS (i
W) (T2 B, b U AR 100mIIC R L 2. B,
7 b OB L MBI 2 v b O — RS B VI
MxA B 7 10— > fifk (KM1135, 1A 71 v 7 A, i) %25
mg/ml O R EE TR LKFIC T 20 MBI Sz, ki
Wz T2l ®, 1000 FRLA7vrLyEy - 1Y
F 4 37 B (fluorescein 1qoth1ocyanate FITC) fipi~ 7 A
Hiftk (Zymed, San Francisco, USA) % &M Lk & 5122055
=R S ¢ 131 4 N QAT r}EH’*O)faz, PgdE L 70— 1 b
A — % — (Cytoron Absolute, Ortho Diagnostic System, *t

THEHF L 72, PUMABURIC & 0 5 v PR Enmt Mg

(mean fluorescence intensity, MFT) & 27 > b O — LHRIZE D
o NI-MFIO#EZ AMFL L LTHH L 72,

V. 9Ix4>70v AL MXABEHDORE

BEBLCEHEa Y PO ERIME D EELZZMNC 1 x
10°18 % 10ml > 1% b Y b > X100, 10mM +') 2 (pH 8.0), 50
mM (L P A, SmMIF L v YT 3 EERE, 30mM
VB K EF M) 7 4, 100mM OV Vg b U7 4, 50
mM7vh+ b4, Img/mlasfXR7Fr, Img/ml7 7
OF =y, ImM7 oV AFLVALT+ 27 v FEEGOCH
Wi C 4°C, 304 LFL %, 15,000rpm, 4°C, 3043 12T,
PR 1 R R U\ N IAY 70y MECHHT
B F THRIE — 80 CIZTHMAEL 72, AR WL D
Laemmeli §E i & A1, 30 M&H L, 10% K72 L@+ b
7 L (Sigma Chemlcal, St Louis, USA) — RV 727U NT I F
(polyacrylamide, Sigma Chemical) 7 {2 THAIKE L 721, =
kol — A (Hybond-ECL, Amersham, Amersham, UK)
\IEE R s (HOLIZBLOT, 7 b —, ) I Ti% L7,
= b ol u— RPEIE PRSI TR L, JRRE SRR AN & L
LB 7D5%AF L IV 7 MPBS IS THIER T LRFHALRE,
0.05 %Y 1 — > 20 (Tween 20, Sigma Chemical) &7 PBS (PBS

synthetase; PBS, phosphate-buffered saline; PBS-T, PBS with Tween 20; TBS, tris-buffered saline; HHV, human

herpes virus
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with Tween 20, PBST) (2T 2mg/ml 28R L - Hi MxA Ik &
FRTIMHRE 8472, PBS-TIZTS55 M >3 H 3%,
PBSTIZT1000fFAML 2Nt F 2 ¥~ CHE#~ Y 2 IgG
Pk (Zymed) & BRTIKBKIES 4, PBSTIZTI04$ 23
&%, ECLY TRy > 70 yF 1> 7l
(Amersham) ZH v, EEEY IV IFvE> A T4 LA
(HYPERFILM-ECL, Amersham) _EIZTT#{b L 7-.

V. BEAFECLI MABADREERE

SBELZZMNC 2\ LR OMMIE, PBSIZ THER43%
FCSZMIML7zPBSIZ5 X 10°/ml D EIC THigE L, #OH
TR 50ml % AL & (L B3 @ (Cytospin 2, Shandon Southern
Products, Cheshire, UK) W2 Z 4 F7 5 2 FIZ@EILL (6
S, 800EIR), BERIREEAREMER L. BRI, L BICHE
ZTHIEEE 20 ~304H, =|il) Lizfk, 7L IFALI
HHL-20CIZCTHEBRE L. SERAHTEIZIE, 3
RELZEREZ SR CHERLPICHEB L U5 I R8N,
WP by @C) IZTHELL., E5IHRICTHSME L
A% M) ARBE LAY K (tris-buffered saline, TBS, pH
7.2) KTHER, 26BAMEN Y FhiEF Dako Co.,
Copenhagen, Denmark) T30 70y 7, S51210% 2
mg/ml) IZFHRL AP MxA B 7 0 — V ¥k (KM1135) 2z <
FIRIZTE0 MK &7, TBSIZTEkEE, vHFiiey
ARIEZ 1T v (Dako) & ZFiRIZT604MKIE &7, TBS
WCTHEE, TLAV T+ AT 78 —EEHTAVHL) 7+ &
7 7 % —¥Hifk (Alkaline phosphatase monoclonal anti-alkaline
phosphatase, APAAP (Dako) A3 & 60 D HRIE S €72, &5
TBS 12T & S ¥ D%, Fast red TR salt (Sigma Chemical) {2
TREIZEBE IS, BEBIZIS v FATMFI) P ERETIC
THBEEITR o 7.

V. mEF+PIFN-«, IL-6, 2-5 ASOEER

ML{EF IFN- ¢ 8 & CIL6 Dl XA O ELISA * v | %
HOTiTa 572, IFN-a i3k FMIFN-o filE S v b (g s
W) %, IL6DHlEIZIZA > ¥~ 4 %> 6 M5EELSA % v
M ELLES, WE) BV 25 ASOERIE LB
BRI TR GHED M25ASHIES v M 2V TiT o7,

154 i

I. IFN IC & 2 5k44M MNC MxA FE 458

REEMIEICBUAMAELE* YA TRy T4 2 7|2
X o THRE L7256, REKAFMEIZMxADHIN, 1,000U/m]
OIFN- o FIMZ L DAL B o7 2RI LT, IFN-y &M
TRES L THLOMAELHFESBEENOATH o7 (9
14). —F, 70—%4 P A P =X BHRETLIZIZRZED
WRVBON., Tabb, BHMEROEEICIIMAEE
EEFEIN L h o755, IFN-« 1000U/ml & 312 18 11
FTLHAICIE, MM MRAFEADTED S 7 (U1B).
ZHUZH LT, IFN-y B & 2 MxAEAFEIZIZ LA LR
OoNhhol.

I. IFN- o B30 & 3 REMEZMHERD MxA EQELSHE

CEUFFZe 7 A N ARSI X 2 1R MEIE BT 48 BB 120 L T,
IFN-« 038 3 BIEMFHELEA L. DA OBRBEER, 4
5N HEBEBATR O KR M MNC MxA B 4 & 8RBT L
oo FF, BEELZMNCZHWT, HIMAMzAE* 72X ¥
YTy T4y D RET A L, MxA BEEIZIFN- o $
S-MmEE & DB, 5% L2EETY-2 %R0,
4B TN Z R L2 (M24A), K270 =44 kA +
U=k, HERB IO 2 oSERN O MxA & BB ORI
EHEEEMICRET L, BERMMMNCIZBWTIE, IFN-

Fig.1. MxA protein in peripheral blood MNC induced by
interferons. Peripheral blood MNC were freshly isolated and
cultured for 18 hours with or without interferons. (A)
Immunoblotting of cytokine-induced MxA. Cell lysates were
electrophoresed and blotted on nitrocellulose membrane,
reacted with anti-MxA monoclonal antibody. Arrow indicates
the size of MxA. (B) Flow cytometry of intracytoplasmic MxA.
FITC fluorescence of lymphocytes was determined by a flow
cytometer. Dotted lines and solid lines indicate the staining
profiles obtained with control mAb and anti-MxA mAb,
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dBEHICT CICMABE DT LRBbEO LR, &5
2, WMEIFN- « 5% 3 KM £ ) 2F I MxARFOEINAER
Do, BRI TY - 7152 L. MxAELEIIRS
B2UEEMBICIIE -7 EO0~T0%ICET LA, Z0LH%
MxASOZE{IE, 1) 38k, BERFICFEBRLBHEATES
L. BB LHMP, BIRICBITAMAEEN) V¥
RICBITAMABA Y FIC LA -7, FRICHE L mEH
IFN-¢ 3% 5% 6B CTHE L R L, UBEER»IZETLL
(@2B). XL 4 P AYVERE BT RERBSRE L IET
+2hE, 7U—H4 b AN —CHERENZED, [FN-o 5
i 6 BIEMNCIKBREOMABENED LN, IFN-« 5%
UBMTIIETOMBICER L MXABENSFHEEIRL Z LT
Bomicdns: (M2C, D).

E. SMBEREICS T 5RMYMMNC MxA E4E DR
Kiz, fc OSMEBREEICB WV TMNCIC L 5 MXAELE *
L, MABEORBRKMNERLRET L. 87 1V AEE
FEOBREEE LTKE, 20T PALVRRAT A IVA
(human herpes virus, HHV) 6 BIRRYE ThH DR REUERBIE R,
EMMAREEREOMBIGI L LT, v 7 VT FREICL AR
BEBIRRET L7z, EBIALVRRAB Y A VARBIETILH D75,
B AR R L BRERE TS N2 EBV ORI L H{E%
HEEEOREN Y LR L. YAy 7Oy T 1 v T
L ARETIE, ERERBECILLLANVIETT 595, K
BOEFICBOTOHAL» 2 MxABABENER S L, B
BRIEVZ &I, RSB ORHMY ¥ SBRICB TR IO
LA MAE&ITITZEALRE SN o/ (K34). 70—
HAPAPM) =L B2BRETIE, EENBTIEMAELET S

hour
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CBDLHhotzs, THISH L TEEERSETIEEH S MxA
BELXED, JrBHOAR L FHEIEFICBVWTLEV MAE
HEFEHSBBS N, HEBMC, MEERLOEFNTIIT (L
THICMABENROSNIDOATH Y, ERUERBAEICS
ITAEMABEERICHLELWEMBELAR LA (K3B). 41 A
CrEREZ B RERBEGTLRROBEI RSN +
Hbhbh, EEFBCIREREMR, ) S BedFhicseTy
MxAEERELBES A o7 (M3C). REMFBETH
HER, ) USROS TISEV MAEEA RO S W (F3D).
—FHEERMEDESITIE, BOThTHTiEd DA LEFHIR
KHLEELRMAEENBRE SN/ (M3E). ERMEEET
T LTWALRR) DREDIZTEALIIMAEE R RER
oledt, BERTIIMxAEESEZICHME (HF &R, &
521 Y SERO —ERIC b LLEIEEY  MxA BEEAERD H N (R
El, X 3F).

V. 70—4%9 kX b —{2& 3 MNC MxAEEORIE
4 ORRBIED 5\ 13 BIEHMER BIES ORRMMNC % 8
B, MxAELE* 70—44 b A MY —THIE, FHRLEE
DFEE AMFITRL, EEBNLFEMz AL EHEFRTIEY
VORERK, BEREIIMxAEEEES CREERLA. S
L, ERERGETIEIOWTROESICE VT S ER L MxAE
% B (M4A B). KE, REL LMD T 1V AREET
L MXAEE LB ES R L, EEERBETEDL ) LR
WMAEEFRO LIS, PRI A MAEE E
RO CEFINL NS TEELL. BO LR EREE T
YU SEKICBIT A MxABEE R BO TRMELZ KL, LaLL
Mo, —HOMEFITITHIRICB T 2 MxAEESHEERLL.

Fig.2. Induction of MxA protein in vivo in circulating MNC by
interferon- « treatment. A patient with chronic hepatitis C was
treated with repeated intramuscular injections of interferon-« .
MZxA protein expression within peripheral blood MNC in this
patient was examined sequentially by flow cytometry,
immunostaining and immunoblotting. (A) Immunoblotting
analysis of cellular MxA expression. Arrow indicates the size
of MxA protein. (B) A MFI was obtained by flow cytometry.
Open bars indicate serum interferon- « levels simultaneously
determined by a sandwich ELISA assay. MxA levels within
lymphocytes (®) and monocytes (©) are shown in the figure.
(C) (D) Immunostaining of cytospin preparations obtained
before (C) and 24 hours after (D) the initial dose of IFN-« .
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A Fig.3. MxA expression in MNC from patients with infectioug
diseases. Peripheral blood MNC from patients with varioug
infectious diseases were isolated and analyzed for MxA

1 2 3 4 5 expression. (A) Immunoblotting of MxA protein. Samples
from normal control (1), and patients with bacterial pneumonia
(2), exanthema subitum (3), infectious mononucleosis (4) and
varicella (5) are shown. The arrow indicates the size of MxA
protein. (B) Flow cytometry of MxA protein in MNC from
- normal control, exanthema subitum and bacterial pneumonia,
- ~ctifffpocm— Dotted lines and solid lines indicate the staining profiles
obtained with control mAb and anti-MxA mAb, respectively,
(C-F) Immunostaining of cytospin preparations. (C) normal
control, (D) exanthema subitum, (E) bacterial pneumonia and
(F) infectious mononucleosis.
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1) > 7SERIA MxA B 19 ##

(ER P HE TR L T B ) ¥/ SERIZBIT & MxAEA X
Lfik L TIdMe TR R L72A%, HEIZBW TIRIEFE IR
CH LS I MRAEED T L Tz, v 4 377 X<
o b AEENE A 2V ASE Y AL & R O 2 R LAz, I
AT, MRRYE & FMxAEAE DY) 2R, BIR
LIEELT R L.

V. M3EHRIFN-«, IL-6 & 5 UM 2-5 ASTENBEITE

ChODEBICH L TMAEAFHERNFCHLIFN-0, &
5UNIZMxA & ARE, IFN-¢ I2& D FEINE I LAHLNT
VB 25AS, SHICHERZEEIZEVEEINAEZEHNMLNT
WA RIEST A M A THBIL6EMEL, LELA (X5).
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Fig.4. Flowcytometic measurement of MxA protein

expression in lymphocytes and monocytes from various febrile
illnesses. MxA protein levels in lymphocytes (A) and
monocytes (B) were expressed as A MFI and shown in the
figure. Open circles and horizontal bars indicate means = SD.
*** p< 0.001; ** p< 0.01; * p< 0.05.
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EEMETECTFROEEE R L 72, M EEE TR IFN- o
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Fig. 5. ' Measurement of serum IFN- ¢, IL-6 and 2-5 AS levels in
patients with febrile illnesses. Open circles and horizontal
bars indicate means £ SD. *** p<0.001; ** p< 0.01; * p< 0.05.

Table 1. Patterns of inflammatory protein expression in febrile illnesses

Expression of

Febrile illnesses

CRP IL-6 IFN- « 2-5 AS MxA
Normal control - — - — _
Viral infection + + —_——t #+
Infectious mononuleosis - - -~ 1+ +
Bacterial infection # # - 4~ 4 +
Mycoplasma infection + 4 -~ +~ 4 +
MCLS i3 # — + -

Patterns of expressions of various inflammatory proteins are summarized.

+, moderate ; &, weak ; and —, negative.

# , very strong ; 4 strong;
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Abstract

Acute infectious diseases compose a large proportion of childhood illnesses. Therefore, it is important to identify the
etiologic agents as quickly as possible. Although the distinction between bacterial and viral infections is necessary to initiate
the most appropriate treatment, it is often difficult to make a clear distinction promptly. Interferon (IFN)- « and the derived
proteins have recently been used as an indicator of viral infection. Among these, it has been shown that MxA is specifically
and rapidly induced by IFN- ¢ and has a long half-life. It has a potent anti-viral effect and functions as a regulator of viral
replication. In this study, MxA production within peripheral blood mononuclear cells (MNC) was examined by flow
cytometry and compared among various acute febrile illnesses. In vitro stimulation of MNC with IFN- « , but not with IFN-y
resulted in rapid induction of MxA. Similarly, MxA protein was immediately induced after IFN- « injection, within MNC
from patient with hepatitis C. Freshly isolated MNC from controls expressed little MxA. MNC from patients with bacterial
infection expressed only trace amounts of MxA. On the contrary, MxA can be expressed at an extremely high level in patients
with acute episodes of exanthema subitum. Patients with other viral infections also showed lower, but significant, levels of
MxA. The majority of lymphocytes from infectious mononucleosis patients expressed little MxA. However, monocytes and a
minor fraction of lymphocytes from these patients expressed significantly high level of MxA. Serum concentrations of [FN-
« were variable and they were often low or undetectable even in cases with proven acute viral infections. Serum 2-5 AS
concentrations were elevated in all cases of viral infections, but the levels were also high in bacterial infections. MNC from
patients with Kawasaki disease, an acute febrile illness of unknown etiology, showed characteristically little MxA, as did the
cells in bacterial infection. These results indicated that MxA serves as a rapid indicator of IFN- e induced cell stimulation
and that flowcytometric measurement of peripheral blood MNC is a useful method of evaluating the effect of IFN-« in the
pathogenesis of childhood acute febrile illnesses. Multiparameter flowcytometric analysis may provide novel information
with regard to the different leukocyte subpopulations in response to certain viral infections. Furthermore, MXxA measurement
may shed light on the understanding of various inflammatory disorders of unknown etiology



