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BEBEA LD O~y Y HIKM M % phosphate
buffered saline (PBS) & T###, lymphophrep b
HE OB THE L, RPMI 1640 828 (GIBCO,
Grand Island, NY) 2T 1 X 10¢/ml 2 4% L 7> mono-
nuclear cell 21872, 1 X100 cell % 10 % Mi&E % & te
RPMI16403 ¥ 0.2 ml IC ¥ ¥ & ¥, PHA-P
(Difco Lab, USA) ®BIEEBELH 3.0 ug/ml, 7.5 ug/
ml 2% % & 5 WZEIML, microplate ¥:1Z T triplicate
T37C, 5% COBRET T2 st U ERKT 24
¥ [ A i tritiated thymidine (New Englnnd
Nuclear, Boston, LATF*H -TdR &#8) % 0.2 uci %
WAL 72, BEEIE T 181 cell harvester % fi\» harvest
L, By v Fr—vavhyyy—7H- TdROE
DiAZEHE LTz, cell viability iX trypan bule dye
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I1(0—1.3M), Fraction II1(1.3—1.8 M), Fraction
I (1.8—2.4M), FractionIV (2.4—3.0M) & L 7.
% Fraction % PBS 2 T&N#, PHA 3.0 ug/ml, &
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0.05M A VEEF ~ Y v L, 0.15M NaCl 12T 24 &
ffl & #7 L T Sephadex G -200 SF (Pharmacia,
Uppsala) 7% % AL 72 (BEW i pH 8.6, 0.05
MAvEEF Y74, 0.15M NaCl), & 14E% ™~
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FIBEY > 2 BRD A cpm) X100
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% Response in 10 % serum L < 13% Response
in standard serum & U TATD & 5 I2&KEL L 72,
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EREEMIE D % Response (Mean + 1SD %) 3% h
FRRD &S Thotz, 15£,65.9+-14.8; 1154,85.6+
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20BUT O 1 —IEEO R IMFEIZEAZE MEOIVER L
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7 E—-RRER S REME L EEAMBE DL
BT PHA Rl > SsREMESRIG RIZ T RE
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2. WEREOKE

I, II, I, IV, VIO &MFIC DOV THERDE
MEBE% 10, 20, 30 % LML T PHA Fi# Y »o8
HIBEERSCRIETIEREORE LR L, &
£ 10 BMMFEBEICHT 2 EHE L LT% Response
in10 % serum (%) & %30 L7z, PHA 5 3.0 ug/ml
TERETOFOME TMEEE BN R RGO
ETHH S, FFIZO5MUATO IBEE 61 L LD VIR
DIMFIFELWVEToASN(F 1), PHA BE 7.5
pg/ml TRMBEEES 20, 30 %TD% Response in
10 % serum(Menn £ 1SD %) ik #h 2 I #(92.0+
12.1, 36.9+4.8), IVE#E (105.0+11.0, 70.5+6.8),
VIEE (82.2+11.1, 76.1+23.5) THh, MM %
20 %W LT HKEDOET Ao N T IMIEEE > 30 %L
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Fig.1—a, 1—b. Effect of serum from each age group on lymphocyte proliferation to suboptimal

dose of PHA (3.0 xg/ml) [Fig. 1—a]

age group IV. Bar represent mean value.

and optimal dose of PHA (7.5 wug/ml) [Fig. 1—b] .
Standard serum=100% transformation. Atopy (O

), Non - atopy (®). * Significantly different from
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3. MEDED PHA i)~/ SBRIBREMERIT (<R
TR
1) Amicon CF50 A ic & % IIESE
I, II, MEOmMELVFFREFAUTOLER
Amicon.CF50 A i X 2 [RAEBIC L > TR/, 2D
M E% PHA B 3.0 g/ml, ZIMEE 10 %L
T 20 BOWEICR D &S I - BRI
ARSI N T 2 SR LTH% Response inl0 %
serum (%) &£ R L7z, BROME CHFRE 30 %T
abhh LI RREOETFEASAE, 2 (R1).
2) BT & 5 IESHE
I, 10, I, IVEEo&miE L Y B NI FE S E (Fr)
o, Fr1(0—1.3M), FrI(1.3—1.8 M), Frll
(1.8—2.4M), Friv(2.4—3.0 M) % PHAEE 3.0
wg/ml, A % 10 %S UHEERIZ 300 xg/ml AR
ML, BRIIERMECHT 2ESEE L T% Res:
ponse in standard serum (%) L RE L 72, £#O Fr
I CEBERRIGOETHASN, 1 RUNETIFr 1

Hi

PISHC Fr I b RISOE T2 & S 4L (£2). IR
UIEED Fr 1 % 80°C, 10 A OEALIRL 72, % Res-
ponse in standard serum (Mean £ 1SD %) 3%
#h 18, 85.5+9.7; I18%, 101.7+£10.5 & Z O]
EEIRREL .
4. BEBBRNED a- m BE L% Response &N
B8
a-miE TR 72.57A, mEENTIZ 1.2—1.8M
AEICEEND, 7 I CREMEOME - m REE
% LT % Response ¥ OEEIZ OWTREF L. T,
11, MIBOBEFEEMETIE a;-m B3 EET% Res-
ponse IZEMETH - 7z, X, VIFFOIMIET b % Response
OEMOMEE o- mBEIBEETH 7, 2FLL
T ap-m BB & % Response i r=—0.580, Y=—
0.11X +125 (P<0.01) LEELEOHEREAAH SN
(5 2).
5. K8 o- m RUFESLATROMESE O PHA R
WY L ABREREERIS R ETER

Table 1. Effect of varying serum concentrations and serum fraction obtained by Amicon CF50A
on lymphocyte proliferation to PHA (3.0 ug/ml). 10% Test serum=100% transforma-
tion. The data represent mean+1SD (n=6). ND, not done.

9% Response in 10% serum (%)

Serum concentration (%)

Amicon CF50A

Age group 20 ultrafiltrate
I 32.6=%5.9 20.9%£16.4 79.7%124.1
II 43.8+9.0 31.5%8.6 92.21+14.3
I 54.5%10.8 32.4%6.2 83.4%15.0
v 46.9+5.9 28.716.3 ND
VI 40.9£2.9 15.6*+4.5 ND

Table 2. Effect of serum fractions obtained by ammonium sulfate precipitation on lymphocyte
proliferation to PHA (3.0 ug/ml). Each serum fraction was added to culture system
containing 10% standard serum and 3.0 ug/ml of PHA to make a final concentration
of 300 ug/ml.Standard serum alone =100% transformation. The data represent mean

+1SD (n=6).
% Response in standard serum (%) o
Ammonium sulfate fractions (M)
Agegom iy (1.3 (1.822.4) (2.453.0
I 48.3%E8.4 71.2+3.7 94.1£11.1 93.6%+3.6
I 65.0+4.3 71.4%=3.6 95.1£4.0 84.6*£5.6
m 71.5%£7.3 95.5+13.2 111.3%£9.5 124.5%€1.5
v 65.5+8.5 87.5%+11.3 117.6£17.1 104.5£6.7
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Fig.2. Correlation between serum a,- macroglobulin level and % Response. Age group; 1(®), II

(0), I(*), IV(a), V(a), VI(CI), VI(H).

1) EXERWESE

ERXBELZUKENZ X DB o hi: Fraction 1 5% Frac-
tion20 £ TDH B, H1DE—2 LY Fractiond, 5§
2 D¥—7 &b Fraction 13, EiZ Fraction 18 # PHA
BE3.0pug/ml, HEMEE 10 % & L0 5EE R 12500
pg/mUCHEML 7. BRIFERMNT2EIRL L
7 % Response in standard serum (%) & #L L 7.
Fraction 13 LD ARIEOET 2 A SNz (K3 —a),

2) Sephadex G - 200 SF

LEE T 5 17z Fraction 13 12 B 12 Sephadex G -
200SF DA Z 4040200 — 7 ZHE I &
SFEO PHA Y >/ SERISTEE RIS 2 RIE T 8 %
5—1) LEMRLEBRFETHRETLL, ELAEID
HRIEOETHA LN, ZOFERREBRKETH
E M EMBERUHE b a,-m L E—0OWRBREEED,
EREENAEABEDE T a,-m TH-7(F3—D),

3) B 4-m OBE

LS5 —2) TR/ - m % PHA BE 3.0
ug/ml, EEME S 10 % & LB R 500, 250, 125,
67.5 ug/ml 272 % & 5 I¥RANL 72, RS R IZFEVRIIEHC

T BESEL L T% Response in standard serum
(%) EREL:, ap-m BBERFHCRICEET S
¥, ZORGOERTREFENERNBELUT OEEE
THashi: (@4).

L EDFEEIZB T trypan bule dye exclusion
X D HREEEE,S W I L ER S L.

% &=

B S MERC B RFENGYESTFET S 2 b
monTsH, Kamrin 287 v + Cohn IVHEN T v
b RS ERERARIEAR RS R M 5 & e L T
Sk, MEEEE H 5 E S QMM S& RKIGHIH R FOFE
B S IZ R ) BEOME V2 SN T E/2VY, Man-
nick?, Cooperband®®~19 & |3 [E&# AMI4ED « - globu-
lin % EFKS & 4 5 2EA in vivo, in vitro THIFME
GREENE T 22 L 28 2 05 E % immuno-
regulatrory a - globulin & 8 % L %2, X, Nel-
ken'12440 5 4 TEE AN & D 538E LIz e iislfE m %
HT5EHTEY% normai immunosuppressive pro-
tein (Nip) & L T a - globulin SFEIC& £ L2 HEEH
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Fig.3—a, 3—b. Effect of serum fractions obtained by agarose electropholesis [Fig. 3—a] and
Sephadex G - 200 SF column [Fig. 3—b] on lymphocyte proliferation to PHA (3.0 xg/ml). Each
serum fraction was added to culture system containing 109 standard serum and 3.0 pg/ml of PHA
to make a final concentration of 500 ug/ml. Standard serum alone=100% transformation. The
data represent mean * 1 SD on three separate experiments.
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Fig. 4. Effect of purified a,- macroglobulin on lymphocyte proliferation to PHA (3.04g/ml). Purified
@,- macroglobulin was added to culture system containing 10 % standard serum and 3.0 g/ml of
PHA to make a final concentration of 62.5, 125, 250 nnd 500 xg/ml. Standard serum alone=100 %
transformation. The data represent mean = 1SD on three separate experiments.
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E-RREYMERENEIC DL T L IEEALE &
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BEHOMGIER2E T 2 BAEIC L 5 2 L ROER
BRID#HRa L, 1) BRACS TN IEORE
EREMLLROTROERBEOMETH RIGOET
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L REIEIER A T 2 MEERIZSHERE S L
TS B HINE~30 g DHNEBIC R S MIBEEDOR

ERKE R ER/T 5 b, EHAMBOERMEEN PHA
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mOBHNEENKECHS LTV D L#EEEN:,

- m O Z QMG L LT, 58RO PHA BEs
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HROREREFET D Lo - EHEHEEEREHELS
N3, X, a,-m @ protease inhibitor & L T DIEFH
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WY BRSNS, U SBRIES Y, anti-
body dependent cell -~ mediated cytotoxicity®®,
natural killer cell cytotoxicity®*®is & % #4142 £ @
HRERL, e~ m D) VSBRITHES T B Z L X ) HUER
2 & 5 macrophage slowing factor'® g4 % N4l
THHEEL DY, o~ m RELEHLERRFTRER
HERZ2BLTWB &L 5N,

MEFRD a- m BEIFER, » 70— CERET
BT sz esmen, Bick 7 u— ¥EGREESN
&5 PHA BB >/ SBRIGTEM RS 236 L 7e & 3248
EP0HB, Lal, BEEORTTIIIE a-m BE
BARESEREYOEBNBENICH Y, MEERD
BHolBEEEMBICBOTS - m BEREBREE
Wizdhote, X, BELL - m B4EENBELNTO
EBRECBS LTS PHA R > SRS RIS £
L TWwiz, 20 Z ki Chase'% Ades'¥ DERE & —
B9 %% Goutner 5N @,- m Ik PHA g Y o/ Bk
BIEM RS L CEBE CRMIER £, SEAEE
TIERIFIERE2RT ERELTBY, (FABFEL D
¥THHBBREILAEI TR HEETH B,

7ME-BASERIHERILDETE T b M
BEIS gEMEXHHL LTS, 20FEROB LD
LTI RERE ki T MO K E e S,
T il OE TR PHA, Con A, purified protein
derivative (PPD) %1203 % U > SERISIE M R S DI
FHEED DS N T3, X, Strannegard 59T
BAZL 6T b E—RBEZME) PHA, Con A,
PPD S5 5 U o/ SERIETEYE G 258 < Il % &
WELTwS, LELEHORNTRY P E—HEE
S B I 1 I8 AR & R i S IRTE R
PHA R Y > SEREEMERIGAIHIL THB D, EEA
7 & DHHEIIFED & N7z, Strannegard 590
BETR7 PE—RBBEOERN 4 —16 K LIBEVD
D, EEORLILERNERSER SR TR WVAKE
Wb, 20 EHSEBORIIME D REMHIE
FOMETIC I age - matched control XHE L B b b
nr:.
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i @- m BERILRBIZBRAD 2 U LETHY,
B LA LTw L ZomEctEL S
BREOEHLBERBCLEDLI>LEREET 20
X EETdH 5 43, PHA FRIB Y > SERIGFEME RSN 5
2 TE% AMEOEHRERITHEIER A a,-m OINEC
i 5 MEBEDEENIC— L T iz 2 & ik i
DHREDE» & HEREODDD & B b bILE.

#® B
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Abstract

The effect of normal human serum obtained from various ages on phytohemagglutinin(PHA )-
stimulated lymphocyte proliferation was investigated in respect to the relationship between the
effect and the serum a,-macroglobulin (®,-m) concentration. The effect of sera from atopic
bronchial asthma was also investigated in comparison with the sera from healthy subjects. The
serum samples were collected from healthy subjects and atopic bronchial asthma aged 0-75.
Human sera exhibited the age-dependent changes in the inhibitory effect at the suboptimal dose
of PHA(3.0 ug/ml). Namely, the normal human sera from the young generation aged below
20 and the old generation above 61 exhibited the inhibitory effect as compared with the sera
from adults(aged 21-60). Especially, the sera obtained from children aged below 5 exhibited a
significant inhibitory effect. However, no significant difference existed in the effect of the
human sera obtained from all age-groups at the optimal dose of PHA(7.5 ug/ml). There was no
significant difference in the effect on PHA-stimulated lymphocyte proliferation between the
atopic and the normal human sera. The inhibitory effect was attributed to the protein which
had a molecular weight above 50,000 and was contained in a 0-1.8M fraction by ammonium
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sulfate precipitation. This inhibitory activity was denatured by heat-treatment at 80°C for
10 min. There was a significant correlation between the age-dependent changes in the inhibitory
effect and the serum a,-m concentration. Purified a,-m obtained from the normal sera ex-
hibited the dose-dependent inhibitory effect, and the serum fraction without a,-m lost such an
inhibitory effect. These results suggest that the quantitative differences in the serum a;-m con-
centration are closely related to the age-dependent changes in the inhibitory effect of the normal
human sera on PHA-stimulated lymphocyte proliferation.



