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12h , Sep-
Pak C18 y ]
Zorbax GF250 , 200
/ 0. Imol A (pH7.0),
Iml/min, 0.5min
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ConA 4ug/m |, 1-16
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Fig- 2 Indentification of themolecular w eight of the serum
2.3
Tab.1 Suppressive protein in hunan lymphocytes in-
duced by incubationw ith stressed rat serum (x~
* s n= 6)
L ymphocyte proliferation (gom)
Dilution
Control Stress
1-640 11249+ 1007 7914+ 480" °
1-1280 11753+ 663 6797+ 469" "

* P< 0.01, vsoontrol (ANOVA).
2.4

Tab.2 Effect of the serumfrom stressed mice on human
lymphocyte proliferation (x* s n= 6)

L ymphocyte proliferaiton (gom)

Dilution

Control Stress
1-16 6085+ 88 4669+ 325" °
1-32 8704+ 494 7587+ 466" "

" P< 0.01, vsoontrol (ANOVA).

(5% 10° / ), QO
16h (
),
1: 640 1:1280
(cpm) 11249+ 1007, 11753

+ 663; 7914+ 480, 6797+ 4609,
(P< 0.01, ANOVA, n= 6)
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(1.5%x 10° /m]l),

PHA (40ug/m]l), , « )
1-16 1-32 (cpm) ConA
6085+ 88, 8704+ 494 4669+ 325, 7587+ 466
(P< 0.01, ANOVA, n=16) ( 140KD, :
2) ,
(1.5x 10° ,m], ,
PHA (40ug/ml), :
1160 1-320 (cpm) ,

973+ 66, 1594+ 71 857+ 46, 1008+ 43 ,
(P< 0.05, ANOVA, n= 6)

( 3 4
Tab.3 Effect of the lymph node extract from stressed 1. ZhaH B, Ding GF, Fan, SG Serum factor(s) induced
mice on human lymphocyte proliferation ( (X% Sx; n= 6) by restraint stress in mice and rats suppresses lynpho-
L ymphocyte proliferation (com) cyte proliferation B rain B ehavior, and Immunity
Dilution 1992; 6. 18- 31
Control Stress
1-160 973+ 66 857+ 43" " 2 ' ' o !
1-:320 1594+ 71 1008+ 43" "
“P< 0.05, vsoontrol (ANOVA). . 1995; 30: 395- 399
3 1995; 27: 150
4.
T ConA _ _
' (155 370kD) . 1995; 42(2): 166- 168

GENERATION OF SUPPRESSIVE PROTEIN AFTER
HEAVY PHY SICAL STRESS IN ATHL ETES

ShaoLi JiaoWei Zhu Xiaoong Fan Shaogung
(Deparment of Physiology, BeijingM edical U niversity, Beijing 100083)

ABSTRACT

Our previouswork show ed that under the condition of restraint stress and the control of central ner-
vous systam, a suppressive protein (neurommune protein, N IP) w as generated in peripheral lymph tissue
and released into the blood stream, which acts as an mmune suppressor. In the present study the serum
from the athletesperformed a heavy athletic training for 18 daysw as also able to suppress the lymphocyte
proliferation of nomal mice Themolecular weight of the suppressive factor in athlete serun detem ined
by gel filtration HPL C was similar to that in mice and rats In vitro experment, the normal human lym-
phocytesw ere incubated w ith the serum from restraint stressed rats for 12h and then the extract of human
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lymphocytew asmade for testing the effect on nomal lymphocyte proliferation The result show ed that it
suppressed normal mouse lymphocyte proliferation T his result was similar to our previous experiment by
using nomal mouse lymphocyte incubated w ith the rat serum treated w ith restraint stress Itwas al®
found that the serum and the extract of lymph node from restraint stressed mice suppressed human lym-
phocyte proliferation induced by PHA. The results suggest that suppressive protein induced by stress in
mice and rats could al® be induced in human beings and there is no distinct gecies gecificity anong
them.

KEY WORDS  stress athlete neurommuneprotein(N IP)
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( , 014010, ' )
(x0) X0
- X0
24h M DA — M DA
1
Sprague- Daw ley 36 230- 260g, . 18
24h 6 , , 48h, 24h, 1h  50mg/kg
Bedfore , ,1 :5°6m/min, 15min( 53%V Omax)
-2 :5°%18m,/min, 15min( 62%VOamax) 3 :5°20n/Mmin, 15min( 64%VOamax) 4 :5°24n/min, 15min(
68%VOmax) 5 :5° 28n/Mmin, ( 72%V Oamax) 90+ 27min,
2.5% 50ng/kg , M DA
Y agi H ITA CH I-650 Ex515nm, Em 553
, M DA (mmol/mg )
0.05
2
M DA 178. 54+ 12.76 nmol/Mmg 204. 06+ 21.05 nmol/Mmg 24h
(194. 83+ 9.49 nmol/Mg) (P< 0.05)
M DA 176. 42+ 10. 25 nmol/Mmg 200. 47+ 19.56 nmol/Mmg,
(P> 0.05) 24n MDA  186.08+ 18.63mol/Mmg,
(P> 0.05)
X0 - -
, , , , ATP ,
,02
ATP (x0) , , X0
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