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EM TREE-Tree structure
* immunological parameters E8.440
Antibody blood level
Antibody titer
Complement blood level
Immunoglobulin blood level
e Blood compatibility EB.440.100
** Blood group EB8.440.110
Blood group A
TREEHEEIC 515 2 0D o aroup 78
WBZRT. (%27vIaL EAER) 00° oreup
Blood group O

i Complement

* kdk Complement component ¢
* ek Complement component c2
ok Complement component ¢3
o Histocompatibility

ke Allogeneic restriction

Blood group rh -
: Z ORHIFEORE S Ea — F

6.2.440.170.170 ]———'

(.2.440.170.170.170

Complement component clq

Complement component c1r

Complement component cls
(G.2.440.170.170.180
G.2.440.170.170.190

Complement component c3a FOLITHE

Complement component c3b ENTWZRVH

Complement component c3c COI—FIZ
CES
Complement component c3d e
G.2.440.385 o
Autologus mixed lymphocyte reaction
H2 system

Histoincompatibility
Mixed lymphocyte reaction

See also :
D4.65.50.385
241550585 | Moy
D24.15.865 P
G2.440.40.50.385 ZFNENDOMEBIC D
G2.440.40.865 HFET S,
G2.440.385.40 N

H2 restriction
Major histocompatibility complex restriction
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EEDECERMAEIN TS EMBASEDY Y —7
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#F& 2 EM TREE D% - T
Rl - TR

Facet A (F{IfEIZtA1~AT9)  Anatomical concepts
A12 fluids, extra and secretions
A13  immune system
A15  hemic and lymphatic systems

FacetB (B1~B8) Organism
Facet C (C1~C7) Physical diseases , disorders and abnormalities
FacetD (D1~D40) Chemicals and drugs
D24 biologic factors and agents acting on the immune system
FacetE (E1~EB) Analytical , diagnostic and therapeutic techniques , equt and parameters
) E8 parameters of measurment and analysis
FacetF (F1~F5) Psychological and psychiatric phenomena
Facet G (G1~G4) Biological phenomena and functions

G1  biological phenomena and functions concerning the entire organism
G2 biological phenomena and functions concerning organ systems

FacetH (H1~H3) Chemical , physical and mathematical phenomena

Facet!| (11~I2) Society and environment

FacetJ (J1~J2) Types of article of study

Facet K (K1~K4) Geographic names

Facet L (L1~L4) Groups by age anf sex

FacetM (M1~M3) Named groups of persons

Facet N (N1~N6) Health care

FacetQ (Q1~Q12) Biomedical disciplines , science and art
"cytokine" "

"complement”

"R ER"

"cytokine" OR "complement" "fE" AND "R AR—ViEE"

OR AND
2 T VEHET

L7z (B1%— 3 ZH). F— IR LA — F & TAR—
PO kS cBiE 2 R T 22 210 k), ViEBb iR 52 2 I BT DR £ AT - 7.

RO A o>, FRHCHMAEEMS Z&lc  EM BASE CIRSEHIFES AT L CREEFTS &
¥ o THANEFDI, TR & & A RS TE S\ 220, MBS
T FEANL BREFTE DR E 5%\,

QUM : el & CAR—ER 1B B RE T
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1. SRERFEOkey words

EM BASE k¥ —7—F

key words PEESEI—F
leukocyte A12.100.20.30.490@
A13.490@
A15.10.30.30.490
lymphoid tissue A13.500@
mast cell A13.530
phagocyte A13.670.70@
lymphoid cell A15.20.40
lymphocyte A15.20.40.500
antigen D24.15@
histamine h1 receptor antagonist D24.20.390
antibody D24.25.25@
immunogloblin D24.25.440
chemotactic factor D24.35.150
complement D24.35.180@
cytokine D24.35.190@
mitogenic agent D24.35.540
growth factor D24.35.540.360
vaccine D24.40.910@
immunological parameters E8.440
lymphatic parameters E8.510
bacterial immunity G1.560.90.65

fungus immunity

(G1.560.320.300

parasite immunity

G1.560.670.600

virus immunity

G1.560.925.800

leukocyte function and characteristics G2.315.385
G2.315.490@
lymphocitosis G2.315.515
macrophage function G2.315.530
phagocytosis and related phenomena G2.315.680@
immunity G2.440@

2. AR—YVEfRDkey words

THI§ 2 %A1,

key words REEANFEI—F
physical activity , capacity & performance G1.690@
@ - - TreelE O TR ZET.
FFIELOICEBICET 52X
— 7 — o a— F#x, 7— LiEE T (bolean opera- (3w ScH D FRZEA
tor) @ 12TH HEHEA “or” Z AW, X—7 LB OERE L EHET L LICED, ZD
— RO N—T BTN TR L, EESY S TOMEOIROMIEEMET L2 T R

WrilkLe(@—-23H). 2oHT, AKR—Y
EENCBT 53 (MRFEIZE - 32R) v
& “and” #HEWTHELZ (M- 238).

B BT AR E T — I _X—AbHHL, %
DT, BOAR—VIEEICET s A ML
7o, FD, WXBOERENERET 572012,
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A=Y ERBEICHT BRIBOER

A SCE D AR £ 2R

RITE RAR—Y LR C BT B REICE T 5 E0TE EXped
1987 8 6341 65474
1988 30 27496 270064
1990 65 32126 310392
1991 96 39383 387237
1992 204 50092 316797
1993 311 65393 348911
1994 333 69237 362869
1995 344 66201 332195
AR—Y EREICH T DM OEMEOHRE

RO | ZAR—V EREICHT 2R XBORME | SEICE T 2HCOBMNE | £RTHOEMNE
1988 1.00 1.00 1.00
1990 217 1.17 1.15
1991 3.20 1.43 1.43
1992 6.80 1.82 1.17
1993 10.37 2.38 1.29
1994 11.10 2.52 1.34
1995 11.47 2.41 1.23

|nE ()
12

T ARV EREICHT 5 |
SCEDIEINE

O REICHT BRI OBIME

& RSB OEMNE

1988F &1L L& &DHMHE

0 : ' '
1988 1990 1992 1994
[E
HERSC D 72 s b B SC D FEF4E = L IC TR %

Todz. F7z, &N EICHOWTIEHR LD
FEREZ EDMH DL E T - 72,

#F=— 4 XU — 313 EM BASE 2[4 724
A s, AR— Y IEB) E RIEICBT  Bc o
FREERLIZDOTH B, K- 3 Tldin=s

—10

(%)
1996

A= TR & 501 B B R sc oo el

R0, 1988FEDFHTH A 1 & L 72 HiHE T
FKLTH 5, MEBIIFRTBEOEMERL R, Hi
B OFERFEELEL TV 5,

EM BASE 517 2 ERISRs oz i3 b D 2
Dok L, 2R— VG s aEicid 3
WO RS e R RS BB, T



L b AR—Y{EE) & RIBIC BT 54 R,
FEFICREL 2R N T L2 e h b, 2Dk
5 AL TR L LD AT {, HaRies
BB RETILART =T a v 7THET, 1
ONBEEL Py 7AELTENDIFLNE LD
ISl TETWAI DS L0 5. B2 I1F, 1992
SEEDRNERESIC BT 2 B8 # i (T —FR &
i), 1994EEDRETERICBIT L R
oo (FREELE ESC & 5 mEigienze(b)),
HHEFEIC BT 208y 3 > DT E°
»5b.

TNk EENERD 1o & LT BT
DFEREIFE 2 b N D, FIEF BRI DT,
BMEEIC H 0, EESTFORREICIE - TGS
BTk HEKE, RS V-2 BELEES T
WhEEZLND,

SEE

1) EM TREE 1993 Volume 1- Alphabetical
Index, 1993.

2) EM TREE 1993 Volume 2- Tree Structure,
1993.

3) EM BASE USER MANUAL, 1993.

4) HAREREZHEMES, KEESERXEEE 58
B, B 4N HACEERN, 1981.

5) EHWEEFEEMH S, £ 74 VIRETA KT 7,
1988.

6) U REEFAMHERLHE £ > 5 —, UTOPIAEM 7
— =2 FHFE &, 1989.

7) WK SR AR - > ¥ —, UTOPIA EMO
T _—2FHF5 &, 1989.

8) H k¥ E X ELE, CD-ROMIiC & 5 MED-
LINE gk~ ==2 7, 1990.
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. BB L OEMED 2R —ViFE)c L 5 iEwE 021l

# 5 F AW R
WABHE ok B2

BMEE L OB A R—iGENC L B ESRE
DAL LT, MiFHE 7 v 7)) »iRENZE,
W48 Tg A R EE 02t misHiknZ(b, B
FOMIBEBTA bAoA WE LAY A A A v
L7 —BEDTGICOWTA F TICHE S
TREREF LD D,

1., mMEwE/ 07y >0k

g e 7)) bk s L CREREL, BRI
B 2 EEBERTFTH 5, MiEPOHRET 2
7 > lF FEIzimmunoglobulin G (IgG), immuno-
globulin A (IgA), immunoglobulin M (IgM)? 3
DN YT AT L5,

(&M 2 R— v iEEhz L 521k
(a) 1o f A B £ 4

B RCEE B MIC L > CMiFRE 7 o
TN EEIEEMT A L IE I N TS, DM
MO RIZEEC L 2 MEEDRHLSTH L (A
T Eon) L§aEEr S (1),

Stephenson 522 5 Az MR Ly FILT
TRAMEAIT, [gGREIFRIC AT L L,
IgA, IsM B EEE T2 W2 LAMREObH 5 2
ERPEL TS, 2ZLZoREE L Tidik
EENC L B MAERDOWDEHE L T b,

Nieman 5213, 11AD=7 YV > #iF & 9 ADiE
BEEO WIS Py BV TR GE
B EM AT - 72, Mo IgG, IgA, TgM B IXE
@yEl, SEE, EE$BoWwINL w7 Y vETRE
L RERE CHB LN T - 72, EENRTIC T
L CEHEZD [gG BE & IgM BEEEIC LA
L, IghA BELFEETIE LW EAEmE R L 7z,
LaL, ZOFRFZMEEDHPICLELNTH
59 LS LTV 5,

1) SRR

L7 L, Poortmans?Z28 A A4 ) > &2y 78T
I HIEH CiRGEE) & 24, 1gG & IgA BEEH M
HEOWDTHEZIN LU I ERA Lz &L
T\ 5,

(b)fe A S ) B A

Tk TEE AN T MEORE 7 v 7)) > ik
s BAEEH D 5, Ead0km Lo EHEECRER
HOEAT CIZEEIRICHE 7 v 7 ) 08T ¥ 5
wmrkh s (F1).

Eberhardt®id, 7 A& 351z Hiz#E T1300kgm/
min %205 AR L, EBEHEO IoG REILESD)
BlC b L O w3, IgA B & IgM BEIZ1E
L7z sz, Lo L2 oZ bid ey
AELLOTIE R, MEREROEMICONTIFE
BENTwZw,

Hanson 593 6 Alc13km £72% VO,
max TE b, IgG RE & IgA BEIFZLET,
IgM BRI L 72 0B B b Tld e e 5 72,
COHEY MAEROZLIZ OV TEFERE N T
s,

Nieman 59310 A<=/ > F 3 BEEO b
Ly FINEELTY YL —2AN— XA TiTh®
7z, ZOEBRClIRERICHERE LML L 57z,
TgG JAFE & TgA MR I EB)ATIC it L CED)
15K IR L, 210G £ 1 12 AfiE & TRIE S
LM ER L2, BRLELTIE a5 72, IgM
MR ESRICEFIC EA L, EEIRICITRTEC
Rol, INLOZEEaNF YV —Noh T a—
VT 2 nZALE IS L 2l o 7z,

Israel” & 1345km & 75km D 7EAT T IgG, IgM,
IgA JEEAERZICMT L, [fEIC 4 HZZEL
Jo & IRAE L T 5, Poortmans 505 T4 100
km BITOEHZICIE gGBEIZ LR L2, D1
Hzio 03 1oG P & IgA BE MR MEmZ R L T
W5,



=1 BMEAR—VIEENC L 5 MERE e 7)) ok
weE i EEE e S I4EE:
IgG IgA IgM
Stephenson 1985  maximal 1 (M () — A CEH T
Nieman 1989  maximal ) hH 1 A TR
Poortmans 1970 maximal 0 ) <~ CHBAE
Eberhardt 1971  1300kgm/min,20min — D) hH
ergo
Hanson 1981  13km,72%VO2max — — ()
running
Nieman 1991  3hr,treadmill + )R e L
running (1) (4) BB
Israel 1982  45km,75km { ¥ }
running
Poortmans 1979  100km 0 S EPE T
running v } 1 H#E
Nieman 1991  60%VO2max,45min 0 4 hH 7z L
walking
=&tz L. t1HEEBERLEAE. (V) EAER. |ABRET. (JIETES
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S HICEHEWIEEDEB AN & LT, Nieman 5
1Z12 ADLHET60% VO, maxds5 54T 2 47H
iz, MEENEII L7212 hrbb T,
MiE o IgG & IgA BEEEERICHFIC LA
L, SEETE 1. 5REM CRIMEIC R - 72, IgM BEE L [H
FEOME DR b7z, ZUFEENC k> T >
S DERFUASEEIN L CHIE 7w 7)) s L 7z
DTIE e EHEFEL T B,

B A DO HAKRE A REIC D\ TUd BE B E) & i
TIRZLL e\ T 23 G L0,

Tvede & NITEBIEENZ\A20 N % MGHIC HELHE
T80% VO,max T6045 [H D EE) &7 2 47\, )
i 5 1% 2 BRI BT IgG, IgA, B L UM IgM 4
WL DA % 3lh T B, BHIIE BRI
Z5{b7e <, S L 72 B Tl - ol hs 4 5
e, RS HERIC & 23RBS T 23 L Tw
5.

Eskola 593=7Y > L —AEED 4 ADETF
ICHHE RO TR 2 B 2 70V, PUAREELE RIS
ELFT o2 EEREL TW5,

MacKinnon 5'™i3 8 A HiZHEBEFETICH
EBEHETI0% AT I L 5 2 B oESh B nf 21T\,
g B 1gG, IgA BEERRIZZE L L Thr - 72
EHEL T B,

@1EME D 2 FK— v EEhic L 5251k
(@) 2 R— 3P & — M N DZFFRE D it

2 R— Y BEOLEEOMBERE 70 7)) v
JEIIEEBEO T A E DT L)
E,

Green &'2|3=7 Y ViEFOMBRE 07 >
RPN EED LN EEREL TS,

Nieman 52i%, 11 A=YV > #F IgG, IgA,
IgM B 1Z 9 ADEEEE D WIS & i L
THEEN W EREL TV D,

LaL, by 7LD AR—VEFIKRE D
KT COmE L b L —= > ZHIC I RE
7ra7 )y DFELMET 2R L2 EAHRESI
T 5. B 8 EE ) AR ME e 7 e 7Y
BT &8 B REEDE 2 511 5.

(b)Z HK—7 3P & — ik A BAEEE) BTN 5

SO Hoage

Bk & 9 1 Nieman 5213, 11AD =T Y >3

F & 9 ADMEEEE O 720 WA & iR IR
B AN 24TV, 1gG, IgA, IgM M E D23 e
MTHEBED W EREL T3,
(NEME R BRI £ 521k
Nehlsen-Cannarella & |3 &8 E H O e 2ok
% W GUT OFEECT I EE 960 % BB 5 B CTHAT %
1 BN 455 AT Hh, 2% A 5 | C15A K
7z, FOFER, 1gG, IghA, B L0 IgM EEHESE)
FAfGRETICI L CEA L7z, @R bLr—=2 702
MFERIE 707 ) > 2 Nsws LEL L5,

2. SubE IgA OZEAL

A5 IgA (secretory IgA @ sIgA) 1%, METEHR,
BRI, LB &0 b mS i, RIS r o) j
GeRHTENC 3T - T\ B, R ) sIgA |3 IEHEERS 5
DFEGRGH, Hi b ESGERGHEOEICEZ TH
L EHEZ LN, Fio, HEAFERL T WD T
WA IgA DREDBFICHARE LTHWLILE Z &
D%,

(DEMED 2 K—iEE)c &k 521k

B o EE) &AM [gA BEERE TS
HD L) HEN LN (F2),

Schouten & "I fAGE B &5 2 2 191N &
BAYERA AN ATV, METE IgA 130 TL0% IR L,
BYETIZI0%ML 72 s L T 5,

Tomasi 5 0F— N7 v A > b ) —2AF%F—Ek
F ORISR [gA BEPMKT 5 2 & 28
L7,

MacKinnon 5™ 8 Ao HIzHEBHEET T 2
B N 70~75% V O,max HEEHIC & 2 B 217
W, TR IgA BEOET 25 L T\ 5,

@y 2 K— v iGEc & 521k

&P EB BT [gA BEA LTI 5 &
W) IERZ LD e v E DS H B (R3). £
o DGR OALEDEE AR ORI L 5D, D
BTy 7 b L— = 2N L) R IgA TR
FREGLZEDNTE LD E V) MEITRIFT

Th 5.
Tomasi 5NE—|N 7 2 A% > |} ) —ZAF—&
F IR Mol L TR ORI [gA IREEHYR

WZ e EEHEL .
MacKinnon 5% 8 Ao H iz HFHuRF Tl



a2 K — RIS & W IgA DZ1L

=2
Acute effect
AUTHOR JOUNAL SUBJECTS EXERCISE RESULTS
Tomasi T.B. J.Clin.immunol. 8 nationally 20km or 50km slgA conc. |
1982 ranked national Nordic race
Nordic skiers
Mackinnon L.T. Adv.Exp.Med.Biol. 8 well traind bicycle ergometer slgAconc. | |
1987 male 70-75%V02max slgMconc. T 1
competitive
bicyclists
Schouten W.J.  Int.J.Sports Med. 175 young running exhaution slgA conc. men 1
1988 healthy adults test slgA conc. women | |
(84,91)
Tharp G.D. J.Appl.Physiol. 21 male 2-hours slgA conc. |
1990 (univ. training sessions
swim team)
Tharp G.D. Eur.J.Appl. prepubescent game sessions IgA conc.
Physiol. boy (27) practice sessions practicel <2 <3
1991 postpubescent gamel <2 <3
boy (23)
McDowell S.L Eur.J.Appl. 9 college men treadmill runs of slgA conc. —
Physiol. 15,30, 45 min at
1991 60%V02max
9 college men run for 20 min at 50 slgA conc.
, 65, 80%V02max 50% < 65% = 80%
Housh T.J. Int.J,Sports Med. 9 adult male incremental treadmill slgA conc. —
1991 test to exhastion ,
30min treadmill run
(80%V02max) in
environmental chamber
McDowell SL Int.J,Sports Med. 24 adult male incremental treadmill slgA conc. |
1992 test to exhastion ,
10 weeks run training
at 3 intensity
(Co,L,H)
McDowell S.L J.Sports Med. 29male incremental treadmill slgA conc. |
Phys.Fitness test to exhastion
1992
Mackinnon L.T. Med.Sci. 12 male five 60-s bouts of slgA, IgM, TP |
Sports Exerc. exercise at flow rate |
1993 0.07 5g/body mass
on a cycle ergometer
Mackinnon L.T. Eur.J.Appl. 8 elite 3 on-water training slgA flow rate |
Physiol. male kayakers sessions flow rate sessionl > 2 > 3
1993 slgA conc. |
treadmill run 50, slgA conc. |

Mackinnon L.T.
1994

int.J.Sports Med.

joggers(10

& endurance

recreational

) 75%V02max
40,90 min

(non significant)

IgA secretion rate |

athletes(8)
7 competitive 90 min 75%V02max
marathon treadmill run
runners
14 elite 2-hours
swimmers training sessions

— 16—
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F=I OEEAR—VIEHIC L 5 0WH IgA DAL

Chronic effect

AUTHOR JOUNAL SUBJECTS EXERCISE RESULTS
Tomasi T.B. J.Clin.immunol. 8 nationally rest slgA conc.
1982 ranked skiers < controls
Nordic skiers T+B cell skiers > controis
Tharp G.D. J.Appl.Physiol. 21 male 2-hours training intensity T
1990 (univ. training sessions 1
swim team) during 4 months slgA conc. |
(consecutive 4
intensity)
McDowell S.L.  Int.J,Sports Med. 24 adult male 10 weeks run training slgA conc. —
1992 at 3 intensity
(CO,L,H)
Mackinnon L.T. Med.Sci. 12 male 8 weeks training slgA conc. —
Sports Exerc. program
1993
Mackinnon L.T. Eur.J.Appl. 8 elite 3 on-water training slgA flow rate |
Physiol. male kayakers sessions during flow rate session1 > 2 >3
1993 3 weeks slgA conc. |
Mackinnon L.T. Int.J.Sports Med. 7 competitive 90 min 75%V02max IgA secretion rate
1994 marathon treadmill run cumulative | (N.S.)
runners on 3 consecutive day
14 elite 2-hours slgA conc.
swimmers training sessions well-trained > stale

BRI Hole U CLeBiiE oM IgA IREEIZ 2D 0\ &
WEL T,

3. miFwHFEOZEL

MFEOWARICE L CldEr 2w, ShEs)
BT AR SR OFE AL B Z 5 & T 5
Wtk 5, BIEER T, MEROMARNET
DEEN TN B,

WEaMD 2 FK—VIiFEEIC & 521k

Dufaux & 2913, 11A % 05RIC BERHE TR
SERNEM B 2% - 72, C3a & Cda D MBERES
TEE)EZIC BA-L, 3050881 IS EERIMEIC R - 72,
IR I BEE A RO R T L ME L, AR 0w
EEC L - TR & EERARITEEL S LS

EHEL T 5,

Thomsen &2 FEBEEN L VIAAFIHRICH

17H 775% VO,max, 6040 &M% TV, R0

during 6 months

BROHIEL 77— (CRL), TEBEmIEHE AR, C3c
L CIdBEICHELZLERD L 57z,

Smith & 23 EENEE D B 526 N2 A ELRES)
2HEML,C3a & Cla 0 FH & CABEMIEHEDILT
DTN D,

@YD 2 K— v iEEhC & 521k

Thomsen 52713, HRMERD L £ 7 F —

(CRY), TEBRSBHAIR, C3c & C3d BE X HE
L, EEHEEODH 5 HEEHHETF2N L EEEED
WA E THBELREZRO L -7z,

Nieman 52, 1IAD =T v #F L 9 ADE
BB WHREIC vy F VTR AOE
B A 2 AT - 7z, Moy C3 & CAVEEIL-ERYHT, &
B, EHBROWITNL 2T Y VEFHSNEE
LD L EEICED 572,

Smith &2 3EEE EDH 5 FETER EED L
S g LT C3& CAEMEYE &7 Bl &3

17—



T4 BIEL L OB R— VBB L 5 HERTOZED)

BEA R — Y IEE)

1B 2 R — G E)

HE B W EBE

MEREs a7 v () () -1 (1)
W A R T g A ! -,
JiIREEELEN &P ()
Mgy A b A

IL-1 -1 ()

TNF -1

IL-2 L1

HLTW5,

4, MFEVA I VBREBLUTBREYS MA
1Ao7 9—BEMOEIL

T A b A B LM C OB RE R R I
ERL T 5 EBIEHEWE Th 5, Syl
HCBIEL T a5, YA F 74 > LH# T
EINTHBTERL T3, Ly L, #igTo
TA LA OB BHRET 201355 Tl
e, MDY A A A LT O K & IR
WIS 5 TR S 2o s, BRIMIC & o THIER
KEtG5 2 LD TE, BREMRD G % A0
HIWES 5 DICIZH 2 IERIC D 52 515,

MEFA b7 A RERIFF IS 720, B%
DR BEREE CIZMERRL T TH 2 2 &h
Zv, MEPICIZHERRICREL 52 2WED
FET D 1OEEIWBETH B,

MFIZNETA P A A > DUEWELY €78 —hs
A M aA4>YBHRL) QRBICHEEL, BRms
EETOMENES TH D, TIEMEFA P h A >
Ve 7 =13, MIRT B4 kA v DFEE DT
BENBGEICHNT 52 0%\,

(BN 2 R —7 i&#yc £ 524k

Cannon® 5 |3 HIZH. T60% VO,max @ 1 K[H
DMEE)E A T interleukin-1 (IL-1) &R %
WELTWS, Lo L, Smith® 5 (2 RN AT
I3 IL-18, interleukin-6 (IL-6), tumor necrosis
factor (TNFa) DIREICZE(LIZ A LN D - 72 &
iEL T 5,

interleukin-2 (IL-2) {22 TlZ%, Espersen &3
75 km FETICBWTEZDMBERENLT & %
DB B EHE L T\ 5, Sprenger 51320km 7E
TR T AE L2082 W5 L 72 0% H T & 2o
-7z, Dufaux®@ 53 b Loy F I LTC2 5K A A
AT, FEMEIL-2V 27— FRPREL T
5,

IL-6& TNFa DI R EEIL, TSR o)) &
TRZED A LN, =T CRREDR AR
#T5 L, TNFa OMHEED) R4 52 a8
WEIN T B3,
@CN&MED 2R — " {EENC & 521

Evans &L EBEE D & 2 B0 5 H5EE B 1S
D7 WHEIC T L CEF D M ip [L-15\
el L T 5, TR BMEES) 2 AT 5 & EH)

— 18—



BED L AEEDNA T IL-1D EF7A A LN,
5. F & b

2RV IEENC & B R RIE ) SRR T 25 E)
IZOWTEHETOMELE b2 (FTR4)., KR
EEhe T WFIZ v, Lo L, aEeEEa s
B LD AR—VIEEC BT, 8788 A
12 & - THRIERDIEMEAL S 1, R 20 EB) A AT I
& o> THIBRDOBERED D> 2 » T T ¥ 2D 5
LR bNs,

X R

1) Stephenson L.A., Kolka M.A., et al. : Effect of
exercise and passive heat exposure on im-
munoglobulins and leucocyte concentrations. In
Dotson C.O. & Humphrey J.H.(Eds) Exercise
physiology : current selected reseach, 145—
157, AMS Press, New York, 1985

2) Nieman D.C, Tan S.A., et al. . Complement
and immunoglobulin levels in athletes and sed-
entary controls. INT. J. SPORTS MED. 10 :
124—128, 1989.

3) Poortmans J.R. ! Serum protein determination
during short exhaustive physical activity. J.
Appl. Physiol.30 : 190—192, 1970.

4) Eberhart A.:

some serologic mechanisms of nonspecific

Influence of motor activity on

immunity of the organism. Acta Physiologica
Polonica 22 : 201—212, 1971.

5) Hanson P.G., Flaherty D.XK.:Immunological
responses to training in conditioned runners.
Clinical Science 60 : 225—228, 1981.

6) Nieman D.C.; Nehlsen-Cannarella S.L.: The
effects of acute and chronic exercise on im-
munoglobulins. SPORTS MED.11 © 183—201,
1991.

7) Israel S., Buhl B, et al. : Die konzentration der
immunglobuline A,G und M im serum bei
trainierten und untrainierten sowie nach vers-
chiedenen sportlicken ausdauerleistungen.
Medizin und Sport 22 : 225—231, 1982.

8) Poortmans J.R., Haralambie G. : Biochemical

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

changes in a 100km run : proteins in serum and
urine. European Journal of Physiology 40 :
245—254, 1979.

Tvede N.,Heilmann C,, et al. . Mechanisms of
B-lymphocyte suppression induced by acute
physical exercise. J. Clin. Lab. Immunol. 30 :
169—173, 1990.

Esaola J.,Ruuskanen O.et al. : Effect of sport
stress on lymphocyte transformation and anti-
body formation. Clin. Exp. Immunol. 32 : 339—
345, 1978.

Mackinnon L.T., Chick T.W., et al. : The effect
of exercise on secretory and natural immunity.
Adv.Exp.Med.Biol.216A : 869—876, 1987.
Green R.L., Kaplan S.S,, et al. : Immune func-
tion in marathon runners. Ann.Allergy 47 : 73-
75, 1981.

Pershin B.B., Kuzmin S.N,, et al. . Simultane-
ous disappearance of IgA and IgG from the
serum of the sportsman trying to break world
record. Immunologiya 1 :43—45, 1994.
Nehlsen-Cannarella S.L., Nieman D.C., et al. :
The effects of moderate exercise training on
immune response. Med. Sci. Sports Exerc. 23 :
64—70, 1991.

Schouten W.J., Verschuur R., et al. © Habitual
physical activity, strenuous exercise and sali-
vary immunoglobulin A levels in young
adults : the Amsterdam growth and health
study. Int. J. Sports Med. 9 : 289—293, 1988.
Tomasi T.B., Trudeau F.B., et al. . Immune
parameters in athletes before and strenuous
exercise. J. Clin. Immunol. 2 : 173—178, 1982.
Tharp C.D., Barnes M. : Reduction of saliva
immunoglobulin levels by swim training.Eur.]J.
Appl.Physiol. 60 : 61—64, 1990.

Tharp G.D. . Basketball exercise and secretory
immunoglobulin A. Eur J. Appl.Physiol. 63 :
312—314, 1991.

McDowell S.L. Chaloa K., et al. : The effect of
exercise intensity and duration on salivary

immunoglobulin A. Eur J. Appl.Physiol. 63 :



20)

21)

22)

23)

24)

25)

26)

27)

108—111, 1991.

Housh T.J., Johnson G.O., et al. . The effect of
exercise at varous temperatures salivary levels
of immunoglobulin A. Int. J. Sports Med. 12 :
498—510, 1991.

McDowell S.L., Hughes R.A., et al.: The
effects of exercise training on salivary im-
munoglobulin A and cortisol responses to maxi-
mal exercise. Int. J. Sports Med. 13 : 577—580,
1992.

McDowell S.L., Hughes R.A., et al.: The
effect of exhastive exercise on salivary im-
munoglobulin A. J. Sports Med. Phys. Fitness
32 1 412—415, 1992.

MacKinnon L.T., Jenkins D.C. : Decreased sali-
vary immunoglobulins after intense interval
exercise before and after training. Med. Sci.
Sports Exercise 25 : 678—683, 1993.
MacKinnon L.T. Ginn E., et al. . Decreased
salivary immunoglobulin A secretion rate after
intense interval exercise in elite kayakers. Eur
J. Appl.Physiol. 67 : 180—184, 1993.
MacKinnon L.T.,ooper S.: Mucosal (Secre-
tory) immune system responses to exercise of
varying intensity and during overtraining. Int.
J. Sports Med. 15 : S179—S5183, 1994.

Dufaux B.,Order U. et al. ! Effect of a short
maximal physical exercise on coagulation, fi-
brinolysis, and complement system. INT. J.
SPORTS MED. 12/SUPPL. : S38—S42, 1991.
Thomsen B.S., Rodgaard A., et al. . Levels of

28)

29)

30)

31)

32)

33)

complement receptor type one (CR1, CD35) on
erythrocytes, circulating immune complexes
and complement C3 split products C3d and C3
¢ are not changed by short-term physical exer-
cise or training. INT. J. SPORTS MED.13 :
172—175, 1992.

Smith J.K., Chi D.S,, et al. | Effect of exercise
on complement activity. ANN. ALLERGY
65 : 304—310, 1990.

Cannon J.G., Evans W.]., et al. : Physiological
mechanisms contributing to increased
interleukin-1 secretion. J. Appl. Physiol. 61 :
1869—1874, 1986.

Smith J.A., Telford R.D., et al. : Cytokine im-
munoreactivity in plasma does not change after
moderate endurance exercise. J. APPL.
PHYSIOL. 73 : 1396—1401, 1992.

Espersen G.T., Elbaek A., et al.: Effect of
physical exercise on cytokines and lymphocyte
subpopulations in human peripheral blood.
APMIS 98 : 395-400, 1990.

Dufaux B., Order U. Plasma elastase- * gal-
antitrypsin, neopterin, tumor necrosis factor,
and soluble interleukin-2 receptor after pro-
longed exercise. INT. J. SPORTS MED. 10 :
434—438, 1989.

Evans W.]., Meredith C.N., et al. . Metaholic
changes following eccentric exercise in trained
and untrained men. J. Appl. Physiol. 61 :
1864—1868, 1986.
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EL2HDEFMEHILTV] LnoTng, ZDL
Gz, kL D A R—VIEE) & AR LEERE T
b HEERBETERICH L Z LIS NT
&7z0,

F 72— Tld, BUREROPKEDHIZA >~
TNZ KR GFATE L2 &, H B ILED)
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LI ek, BEOKEINE L TR A T
L ADIEROENEE L5 T2 L bIERENT
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1. AFE—YFEI- L 3 RmEHEDEL

1) HEk

B VEB O BIC [ EREDEINT 5 2 &1,
19024E.0 Larrabee HY0 WS # ER ET 5, 5
BRA =T Y DIEELEED MO H MR
BEICHEINT 52 S TARNDE, 2e
'violent leukocytosis” & L THEL TWw5b., 2D
X5 eraino R IR & L, PR & marginal
pool It L T\ 7z BIERDS S 7 2T 2 i L
lckDmpcEIE SN TER LD L HBEI LT
5.

B DWETIE, B VEEEIC 3RO
F MR AN Z LR T 5 & SN D0,
bbb, EEEZIC I E mEREIF50~100% AL,
Wz HWERIZIFPERE ) v osEkp 2 TH S, L
2L, 304 LIPIC ) > o sERIZEEN AT 30 ~ 50912
WL, 3~ 6 ks, —J7, P
HRiZZoBL L ThHD (M2)7. ZDLH
Te—iBPED ) > SERED & FERE O LT R EREE £ 13
M aLF S — D FRICE B EZHPRTH D
EEZ LNT VB,

TFhERESEEIC DV TIE, PEEOER) TR
TEVEI BN B A%, BRE R Tl EICIRT 5.
72 & 2 1360% VO2max MER 1 ERRIEATEICE,
IFTPERR AR 6 BRRIC b7z - TR 5 2 &Y
515 T 51098, 20km AEDTE LI TR HE AR
TL, #3HEET LI ERESN TS,

—75, MEHEOEE AR L 5 H MERESHERED
RN OWTIE, 1TEA EHENA LD,
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EEIRIC BT 5 —@En ) o sBfggAE ko
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% suppressor/cytotoxic il X Ic &N 5. &
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L&D, o LT, BfRIEIZIZEA Y
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/ \
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TEIESOG I T LTy 51007,
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T, =271 90 g)LF— )8, 7a 2
FTT Y EOBM, & 53BN s NK
M D —EMED I, 7 EHFETF LN T 5,

F7z, M TRIBREAET T2 2 epmbhn
T %78, BEEDER) BRI EEE D) > Bk
FHAES IL— 2 PEAERE 2 NS ¥ 2 Z L s &
T %29,
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3 N }1,; >
< Q =
3 2 CDi16 2
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TA A v DR

1) HEEETHS.
2) BOTHECTLOERYREET 5.

3) MREECHHFHEMV T2 -LERTHI LD, WD TEEERE

NREEINS.

4) Vol AEEIRB L, HLA O 7%k CIRGEMCIERT 5.
5) {EROLEME, HEENED, Y1 bhAvVEy by — 20N EETS.

L0 7 AN A BGERIEICTT A BiEEE 2 o T
BEEZ LNLTWD, THINE IS 2 55T
BEAICIT [TERaiE] (£ 8 —) »WBET
B HDIH LT, NK Mg MBS EICIE 2
IO IR IIAEAE L T\, Z oz, NKARRRIE T
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