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Abstact

Obejective: Exploring the influence of exercise on BALB/c laboratory rats' alveolar macrophage phagocytic activity.
Method: A total of 300 male BALB/c pure lines laboratory rats are selected to be randomly and averagely dis—
tributed into Control Group (CE), Medium Group (ME) and Strenuous Exercise Group (SE). Traditional running ma-
chine is equipped for the test. Rats in CE group will be kept still. Rats in ME and SE groups participate in the
test with 9m/min as the basis, then increasing once in every three minutes, until being increased to 17m/min for
ME group and becoming exhausted for SE group. Macrophages of laboratory rats are to be collected through re—
peated lung washing. During the test, fluorescence microscope and flow cytometer are used to analyze amount vari—
ation of rats' alveolar macrophage, and to compare the difference between control group and exercise group.

Result: Acute medium exercise and strenuous exercise separately lead to 40% and 100% leukocyte growth. After

strenuous exercise, the amount of leukocyte also increases. Moreover, lymphocyte and leukocyte separately increase
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by 24.9% and by 21.6%., compared with that before the exercise. The phagocyte proportion (%P) and average
phagocytic particle (PI) in medium exercise group and strenuous exercise group are separately raised by 34%,
79% and 1.92, 5.09. Through comparison, it is discovered that, strenuous exercise could improve pulmonary alveo—
li macrophages' ability in phagocytizing imbalance particles. However, medium exercise is faced with different situ—
ation. After strenuous exercise (Post—SE Oh), lung macrophages' (BAMs) phagocytic activity is of the highest, de—
creasing with rest time. By Post—-SE 1 h, there is still significant promotional role. Four hours later, the influence
returns back to normal. 16 hours later, it is stabilized. Compared with control group, % P and PI of
Post—=SE 0 h also increase significantly (P<0.05). By contrast, phagocytic IgG and IgG/c' particle activity increase
quite slightly, not reaching to a significant level compared with the control group (P>0.05).

Conclusion: Acute strenuous exercise has promotional role on BALB/c laboratory rats' lung macrophages' ability

in phagocytizing imbalance particles.

Author's address Dept. of PE, Hunan City University, Yiyang, 413002

Key word exercise; BALB/c mice; pulmonary bronchoalveolar macrophage; phagocytosis

BB KG 2 — s sl B L4 &
HAZ G HENPI AT REFTEER 232 2]
S, PECR SR RB R R, S R G2
Horpz 1, WF5¢ % B P TR A A8 iz sh B
WEEMARR I IIRE, DL e RE T I VERT, 2
s DA 5 s TR PR i I o R S A T
iz, R HA MG RAE NS P B (hu—
man immunodeficiency virus, HIV)AJZFREAIRER

1B 8 5 P O R I ST IR T8 3 A 3= R0 I T
FIEEG . RN IRTEAFZ S T MR
LV A AR SR 2 DO AR BARES  IatA T
FOFFETR TR P B s Sh BE SR T A e fE
) Z432 S B i 2 3 ] L 7 51002 46 s 1Y
H/INF P23 A i g AT 2 i e FEissh
JERE S FR AYBIFFE 7 1, B F 5T oz Bl RE I S e
SE R HIFET- . Hoffman S 5848 | 18 ShRE IR
Al Y IR B AR o Davis A RATFEIRE s A
REHI T 92 2 A M ) 48 5 5 R, v R ds sl ) e
o 3B S AYEARETE TR S e BE g L 55 I E A
Hd(pulmonary macrophage) 17 M4 A8 A B L OCHK

Jiti L 200 i e B A A0 L A TR L ) AT
TE Ml 18] J5e P o i Wk 0 1 W B 5 R IR
MG R, A B bR Y 2 5 R 1w o3 i AR
WL g R E TR, DM iE 3
Xof L Wk 4 L 552 i P SRR 22, %o il . 6 4 ) AF 9
B/, Fehr LI /NS — BRIz B EY
r R B D 25, M e 4 O 355 0 S 1 il
T LR A LI ORL Y BE ) X8 LLFE Rz sh 4 1 i

L, PR INGHIRZ N sh i ik, Lotzerich
SRS I AE— AP R B I RR £ 5 R IR
I 248 ) 20 L 900 4 355 P 2 4985 5 B 02 Sl 2k g
A5 AeTeA /I B PO IR P 2 AR 5 W A A W P 5

TE B WA M T AT (9 2 E AR IS R R A
VP WA FAAE O 220 240, IWES Ak b i
Ll Zaz sl x5 4 AT e PE RS, 5 AN
12 2115 il B W 20 I PR A AR S K R AL ] A
FEHR LR, DI A OG22 Btz sl B9 A5 2 Y
ZEfEE.

1 #5575
1.1 LR

Ve A2 8—10 JE 19 BALB/c 46 2 HEME /N B 300
HOREE 29 22—26¢, # /R BEAL S0 X BRAL(CE) |
2 3 24 (ME) J 21 I B4z 2 41 (SE) , & 41 100
H o Hp SE 4 X A3 45 Post-SE Oh, Post-SE  1h,
Post—SE 4h % Post—SE 16h 4 , 40 25 H, /3 9l iz
HINIZE R B 3045 W5 1h.4h }2 16h, BALB/c 2l 5
/NI A ] B 2 2 e SE 6 sl T 55 B L JCR
JEAR o
1.2 SEge ik
121 /DRWBES R, FIA B Rz shiaR
JPUO A B DAL S B S AR | fef AR B R] T
BTG INZ Bl ) 1 BN BRGA B SE B EOR , kAR
/N B R KA A I (VOsmax) , $F VO,max 4 20% . 50%
8% 100% 2647 1938 8l o il SO R i 3 Rl Zliz
gl Hrh CE4IAZ 3Ab T SR, ME F1 SE 33

www.rehabi.com.cn 335



Chinese Journal of Rehabilitation Medicine, Apr.2012, Vol.27, No.4

1 9m/min FF 44 , 55 BF 3min 335K 1 ¢, ME 4H 5% )% Ky
17m/min, SE 4112 8 B 2RI FER N 1k, BB PR
JEFI R 300,
1.2.2  JE i e K A . 709K A
RN RUR B e LR T AR 22 29 0.5em fff 1M
W, AR WA S 40l LR 5 S5 PiE
FNR A 5T o FEUSCHE I BT B8 I 9+ 378 i 200 e 224 fe
W LT 4T TR , 75 20—30s P L CELL-DYN [ 3
M ERTHEAL AT, B FE S A 2—3 W4k, BUHSE
BB A AR
1.2.3  E WA ctE . R Z 0 ) ik
RSB Nt R E EAR AR, E A Tml JE B il op
HUER IRV, F 56 F 37 CRE 40 P LR BN £
HiA B . /NELLL 0.10—0.15ml i 3 Al 8 F 15,
1 S0 A PRI A4 LR T L, B PR L
70% PRS2 /N UM 11 J , B S0 28 0 R Bz AR

T IR BT RS S K AR TR L, V8 B L3
TN 1 T Wl s i Jk 5 8 14 >k , AN R4 K iUk
Kot fE . g2l A A T 28, 35 P E LA 2
£ AU B BT I T e D R RS AR
— I, IS SRS VR SRS I A IR 58
S GHRE TSRS AR AT G VRIS np

W5 10030 8 T iy o B V8 T 2 P 97 45 6 AT

RS I T (R ) R , SR 5 A [ B 6
L AN EE S S IR, P — B S R E R LA L 3
P, — LU S 6 % Tml il v BORL, B T VK UK 4 it
AR . 2 2 20 M S LA Bk T B AE AR 22 18
B AR il BB P A MLV B . T 800 x
g BT 2500 8min K 40 AL A3 B R ISCEE B — A5 Id
IO VWb S BALLS, T A 1Y 4 i T v
WK 48 S8 H A4 N8R — 48 55 = DUAE TS
B FELLER TR RPMI 1640 55 55 08 # 20 At vk 1
850 1 x 10%ml—2 x 10%ml, 43 SIE4 T4 WA F 43
Mr X AR 5%
124 AWEAEH Ao A A I A F(BSA)F
G BRER AL S YL AT 9 Y8 e UK, 43 e R A
W 2 80 AR R L R 1 20 BT o B B WAL (1 x 107
ml)-5 A 22 (1) 56 VB IS FRL(3 x 10%/ml) A 1:30 He 43l
RA BT 37CRFFEN , B0R 10min ALK E
W 241 J6 5 R R 8 SR A, Th J5 F 4°C PBS(RE PR

336  www.rehabi.com.cn

R I AFWEAE ] . 800 x g B0 10min , K¢ 41
55 907 25 1% 9 S TR 4 5, 43 5 A L TE 4°C 1Y) i1 5
TRL(49% PP ) HR 1 R 2h S5, R R 26 6 St s AN i =X
43 BT A3 5 G 200 P e I R, DU S B0 4
A W5 20 I A9 HE (% P)=(5 A Wi A7 1740 40 it 250/ e A
T2 JH550) > 100% 5 -2 45 W ks 55 (PT) = 48 it 4 Wi
PR AT s 5 ARG T AT
1.3 SEiteEobr

A EE AR « bRt 2E 5 3oR . ALY
F3 4 S SRR 2 A= I, A DA A e
BRI 2200, MAFAE 25 50 PR DA g K 3 s ik —
A L . iR ] G A B i B 25
AT s AH SV FL AU FH Pearson's J5 28, 2 HES 5040
TR R B P A, LA E T 508 b B0 3k A 2
SAS 9.2 ALK TE L -

2 #Z£ER
2.1 EEATE A AR A

132 o0 W 285 SR 37 BAGI /) BRI o 1 40 A ik
JE I S HE SRR s A g5 R s, Stk
JE K i Z 52 2 e R BRI P GBS i, HL
I P A T ) R B A 0 B i 4 5,
B3z 8 5 R ZE 3l 5 i B2 40% S 100% VA 1
FIAN N . 2 sl sl sZ e 4 B
HEAHSE—BOA N HHE 305 | & 10 40 L 2 RE
RIS, R E FEARWE 5T T T 45 7 1428 5))
ORI . WL 1,
2.2 EFETEAE A AT L

PSS IR G 1 SRS S S R R
T I R AR, s R R RIZ
Sl AN 50 AR =X, ) (G2 Bh NI 45 )

E1 RMiEzhsEssEnammgEEsas X

S250 ¢

* ——SE

--=-ME

33
=3
=
T T
*

I A T 43
S z
4//

§
A
i
X
: |

iz
wn
3

0 1 3 6 24

iz s R B (h)
5iZ 8l s - #P<0.05



FREAE 4L 20020 507 Ha

K S5 (S5 5 3—6h) (3 1043 31 Sk bk 2 48 it K% v
HPk T A BTk . 32 ShNIAS AR ot P An b
SRR AN R 3, O AR R 73.8(%), tig
BFTIG NN 24.9% ; 1B SNA5 A5 3h, M H 240 A 322
DU R A R 3 O AN B 54.7% , Heis Bl
AN 21.6%. WF1,K 2,
2.3 2MEiE 8% BALB/c Jili I 40 B A WG P 5 i
BAM 4 il A W i 7 3 M 32 A [A) 5 B 21k 38 B
(RIFENR . 25 IR 0 BRA R i sh 4 DA KR B8

S A WEANIE 43 FL(%P) , XA W FUR 5k (PT) 43 5]
M+ 40% . 34% 1 79% ;2.05 . 1.92 F15.09, 5 % B4
FLAs, T ZA2 Bl 2 a0 i o 5 s 4 o s 2 R
(REST T B s S, 433 DA =S A o B
R R S WLE 3,

HE— 2L A AN [R1AZ B Ji e T 55, il 5 24
AR S IR BURL Y RE 7 9722 Ak, A4S R 258 2l W46
(Post—SE  Oh). fKk & 1h(Post-SE 1h) . fk & 4h
(Post=SE  4h), LA K &k B 16h(Post-SE  16h) %5 £ 51|

&1 BALB/cEFIETS 2MIE3NERE B 47 I 5 P & EE 6

(x5, %)

Pre-SE Post—SE(Oh) Post—SE(0.5h) Post—SE(1h) Post-SE(3h) Post—SE(6h) Post-SE(24)
LT 489+3.6 73.8+2.27 429+57 33.8+6.0 205+1.7 473+69 413+5.1
etz adlifi ol 33.1+32 9.7+2.17 31.6+5.6 48.8 +8.0 547 +1.97 357+6.7 42.6+45
FAZ AN 37+04 1.7+0.6 1.4+0.1 27+15 1.1+02 24+08 15+0.7

Siz#hEr e : DP<0.05
B2 AREAMAM Wright &8RS

- OPre-EX
W Post-SE 0

B Post—-ME 0

(S UR (N WE: ) NG R d o vt (U R P vl )
LB AT TR ZE S AR L (P<0.05)

AT 45 HE I 7R Post=SE Oh [ BAMs 75 W75 1 B ook
(L35 9% P J PI), H. B PR S B[] 38 iy 322 3457 sk 2>
Post—SE 1h /545 . 2 WO e UEAE FH , T 7E 4h Ji5 0131 2
i, —E# 16h A EZ L, ILE 4,

PEFE 12G F 1eG/e 9 AR 10 UL A I i . Wit
5 R e R T 2 A 2 M ZN B B . S5
7 N BRZH BAM 4 LAE TG R A2 AR K TeGle' 5 bR
IO S B R, 45 W 0K 19 BAM 40 (5 BAM 2 Jfd
PR ET 3 S5 RIS 24 5 W SR 5 ) S8 398 o, R W) S 34
Xof BEZH (R A5 W VR 1T, 1717 Post—SE  Oh 2 [ 75 W 25 8 15
R BAM 4 i LA K-35 7 W J0RE 55 5 ) 2 ) BE 2
FeAs N Be ., AT LG A 1gG/e ok 6 M H RS i3k

¥ahn, SR A AR TR EEE L, WA
50
3 itie

PR i B 45 A A 7, il e 4 i il e 2 )=

B3 BAM 4B E 5 5 2 A Bk 4 40 B TS A5 0
o HIREE LR B S A B M R S B R R

A

!
%P=40%
P1=2.05

010“ 10' 0 100 10°
501
9%P=79%
P1=5.09

9%P=34%
P1=1.92

% 100 100 100 10

Fluorescence intensity

AB.CAyBIFERAT BRZH  Post—SE Oh 4 . Post—-ME Oh ZH 19 %% 5658
B 5 %P Fm T AN AT U INAS 1) A AT B 43 L, PT R -3
TRV TR ; D F27R % HRZH BAMs 75 W 5 s Y0k (i A BT 245

MO M1 M2, Mx 53278 BAM A WgAT fa FOkr 48 s 14N 0RE A I
2 AN B R REUR S X IR 2 BAM AT 285

www.rehabi.com.cn 337



Chinese Journal of Rehabilitation Medicine, Apr.2012, Vol.27, No.4

E4 RIZUEEIN BAM &R BRI L RS20

A 100

—_ sk
S
% 80 F *
& i3
m 60F
h
=
\ - I
% 40 T
K 20k
0
YFHEZH  Post-SE  Post-SE  Post-SE  Post—SE
B . Oh 1h 4h 16h
st 1
Ag: 4 [
= 3F T
K
2oF T
I
1 - | ’
0

XTHEZ]  Post—SE  Post—SE Post—SE  Post-SE
Oh 1h 4h 16h
A EIZ7R % B LA R 8052 B 2132 2h 25 o5 AN TR s (8] 5, e i 2 0
FIURLEY BAM AT (5 AL BAM AHIER 0T 20 LE 5 B ISR X IR L
I BLIZ Bl A2 B2 oS AR I [R]S BAM AR 54

E5 RIZEZh3 BAM X %E NH(EEIEFEH

L b AT e YAl
Ll Control " Post—SE Oh

1001
S # *
iv_) 80 F _T * R .
@ |
o 60 F
=
5 40F
&
‘t[ 20 L

O N y

EREL YT IsG IgG/C!

7

6 , -
= 5
3 T
# 4
g

2

1 |

=
0 ——
PR RIRL IgG 1gG/C!

55 A R AR 11 %o B2 ) L 42 P<0.05 5 15 A WA TR 5T 1 [+
LS B IR LR - # P<0.05

A2, RERH RS 2 b e DL S
7 T 473 1 A 1 KBRS 2 il
FTEPEP B A et i S e R G AL
AT BRI FE A . R R Bz Bl 2 i U

338  www.rehabi.com.cn

PEA T e R LA 7 A B SR A5 Bl 47 24 10 37
BN R RE RN, e A As A H R TR PR s
WALZ Gy ik AR e 2 FH AL T T RERZ A
PRI EERE ST o LARE STk, BRIHE Sl 52 i
YRR AL I A 22, R G T i 1 s 4 B T
(RIS, T s 20 M ISR AR 2D . TRl , AR SC B 7R
WFAsT 23z 20 it 5 e 4 i 5 i, R LT BB 1
PEAFERIL , DA 0 00 i S N 5238 sl i
Ao

AHF5E K& BIZ B REA 545 & BALB/e 25 /N B
B 4t F 7 00 9 £ 2EL 2 2 B ) I R R A I YRR
PEFR R, FLI 20 B 22 B R 2 5 32 sl 4 B aE A
XK, BARANIR ST 45 25 F1A0 I /& 0 BN R AR [R] L 4n
N MG h g i 2 A i 2 (10% 42.40) , T
/0N U 90 B R T o B A9 B 8 (50% 224 ) , {H B 7Y
(i 3l 380 A RS Z B AEARF S & T3y
— 3 AT A2 sh AL B (G35 R R R B3z Bh)
FEAS 23t B AE IR 10E AR 220, DRI 19 s b i
LRI AN RATE DL B WA o 2, s B R 22
SFIEL A 251 LR PEPENLE] .

[, AR SCRIFSY S5 307 % R 2 1k R 2038 Sl B A
BALB/c /I B 7 EL W 248 e 335 78 T vk v B s sl )
Tz, 3 A stk R 202 sl 2L AR HE SP-A A7
B TG/C BRI VE T o HLgext B2 532 sh 20 i il
TR I W 2 B A S v S R R B B A 38 B R v
T 5 A B 4305 A, B S i e s e o, R
AW R JRURE , H IS A A & PR (G2 3129 30min
BRI 5 1 &)FF 58 (4h PN B2 3E(H) . Fehr Z59R 20
FASL W iz o)), R A PERE R E o R AR
I 5 s 2 e I T 38 T e B Sl 2 ) S A
il 20 JCBH i 22 5% 5 7E Ortega AW ST P, it /)N B IiE
Wiz 2RO, R IHE 2L S g kiz shal (Feil %k
30d ) $493¢k FSE s 5 s A L I 1 B BR B 1 B 1 48
I, AR i A HAR AR R A L3R R S5 S P
MBS 56, CREIZ B fEdh , 2R R )i R 58
Qe 240 it 385 2% s 2P B S ) i HP R R S T 4
5 R G ERRER B BTEER ORI
R ERKMEE AR 6 5, iR d s
Sy JEE A I A OEM, i 2 B AR B R R i

(F#% 343 W)





