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BE  ASURE “Co-y &b /NRE KR BN 40 (Alveolar Macrophage ik AM) X a3k BEfniE
BB R B IR 5 3K R

KB AM ZEih s ©Coy B R 4T 0-500 Gy JF, 3B5% 24 h, LU _EIEH 1 LER R S0 (LDH) fn 8- %)
PR A (B-glW I M S MEEER YL, EREFEEERGHRE, KBRER KX H, AMEZ,
100,200,300,400 F1 500Gy J& 24 h Py 1 5@ LDH f1 B-glu 35 ¢k 5 4 EBER IE HERY %6 il ST RE S8 K00 199
. LR LDH??H %A 35.7 41.0, 45.8. 48.1. 49.8F151.3%s - iEmrh B-glu jE14: 9% 7
BIJ}ﬂ 0. 9.7, 11.5, 12.7, 14.57015.3%, UiBRIEHGIE AM o BEmn s i B 45 5 A T 1k 4

mwﬁﬁa T4t BB E] AM jsf B i Bk B S B S22,

AR W AM B IRRTE R, (B4 BSR4 A B AR MR L) B BLIR 55 B0 7 X T T I E M,

XRBi8 WEWME, FREREE, A-HEEEER, BEY, 8530

Al =]

[ 14 4 flt ( Macrophage {54 Mé) B — H EE AR EEELR. EROE L A YIEE ElY
NG, B R W 2 0 R A R )L ik 4 A T A SRR % i S 0K 46 i (A veolar Macrophage
fAiFx AM)ZERT AR5 BB ML) b BEE/ER. CARNEEHRNZLLEN AM KA1 BH
BUGVER], BIRGGTE B A g b A0 fh g 7 7T RE AR B AR A7) 40 AR R 50 48 AT OB BY B 3
fir, HEEGX AM B RGRERD. :

AR PLAM B35 F IR P B A A AR R I AR I D B R R TR A B L 18R, W
PEHE I P 5B 3 R U T A I G 35057 5 o it — 2B S A FR 5T B AML 4 i B 0 R B AR AL LR 4R ALK R o
Mok 5 75 &k

(D) W4 TSR wistar HibE K BUH # 50~90 K,

(2) KA 0.02% EDTA - PBS; 0. 2/Trit0n x-100 ZAMank s A— R BN E SR « XTI
SEMy# B R (Sigma 5 5, PN UTEAEKE S, WES 3.5me/mly HMREARHEY: f
BRAN, I DUH SRR 2 i R s ’i‘uﬂ:z‘f_&ﬁﬁﬁ I (Sigma A EZ &), FHARE/KE XK 5 me/ml iy
W, KBRS, A6 A, ZHEARRPEERF SR T AR RIER i i, Swem Ll
THR T 95% L s R T’FE(BCG), FI RATE AR B 3L UK 3% Rk (75 mg/mDF B 5 %, &
56 CHRIE 30 45%h, 76 ACHKBRAERN: BEKARS 10% 54 4 i i TC-199 &5
#%; DPH(i.6—diphenyl—1, 3, 5—hexatriene, Sigma ;% & 7 f)IET WU & ok nf, B R 1X
107°mol/L {145 W

(3) Fik REEBCG |G 9 RiE%, mf%éﬁfﬁ, B AM, 75 K Sb FH °°Co-y £ 4T
0~500 Gy J&, Bk 24 /N, 49 W05 - 0 o F 40 e P LR B R g (LDHD ul B—3i %9 Wl I G
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(B—glu)iEE, DI b EtE & 4 SIS M (b T S5 M P BoiE b 2 ) 9 49 B 38 R s A
EREEAGHNEE., ARABPHBETNEHEGEMNET AM R BERIERERN T 5 Z 4. it
4hy, BMEET ZE (LB AM KRG .

(4) %EF &= BARERFEKES BCG, HEN 3.7mg/2008 hm, LRGN LK,
2 RIGHEZF I

(5) wMixix ELXEEHT, F0.02%EDTA - PBS #ik&ffi, ®K 10ml, HRIFHFE
B miakk, BOH#ELE 5 10 K, ‘

(6) B4tk *°Co JHIMEJ 2.6 X 10"°Bq, FEFETR 0.5 MBI 59.71~55.38 Qy/
min, AM &% F EDTA - PBS % i, 7 15~25C & H T2 B4, & B 5 HEH20—
30 min,

(7) BEnaE IRBIRARABS OB aEREC, Witk TC-199 ¥ryrik 7 Bk 2
10°/ml f 4R B, IX 1 ml 530 %] 35 mm §EIMP, 76 37 CIRANEE 2 /MK, RFAlaliiEfE
Fr b4, Y Hanks ik 8k 2 %k, B TC-199 #2% % 2ml, B F 37C5%CO, RN R 8
24h, BX - E.0(1000 r/min, 5min), Jb EREHR W E B AM R E B, TUETRS
EX 40 A 0.2% 69 Triton 2 ml 47 30 min RABY BRI, SLEERIRIE DT AM Py BY IE 4 8 &
Fo BT EE 0.5 mlI(GEY T 5% 10° 4~ AM), 435Il LDH §E #5150 8-glu §iF #4:1°, H 4
5 1 b 26 S (XU B 2 B 4R R 5 45 55 b i A S M BT 26 PR 72 Y wmol R R 5 R

% R

1. AM BB {5y ER KX
BLAM B FRER N ESIE SRR X Co-y RIRG RN RE, FE B 5 M A 8l R,
(1) £ 24h 355 LDH 1 f-glu IEME L LR (2) *°Co-y RIBH XXM M IEHE X5R2E
BEM.
FTMERFMABEENTL, % AMBRE, B0, HREBOEEEE K, £24hH
7%, 4B EREFR] G LDH fn f-glu {EH#(mIU/mD), X P EERIFELLE K, '
$EFALDH =29.041.1, 24 h }%3/5 LDH=28,1+0.8
FEFHIB-8M=2.5+0.04, 24 h %35 B-qlu=2.5+0.05
n=3

Tab 1, Effect of irradiation on the total enzyme activity of non-activated AM(@mIU/1 x 10¢ cells)

Enzymes Dose (Gy)
0 100 200 300 200 500
LDH 65.78+22.06 65.78+23.44 65.23416,55 63.02219.31 62.47+17.93 62.06+16.55
B-glu 3.89+1.56  3.7241.42  3.83+1.42 3.88+1.42 3.93+1.56 3.93+1.16
n=12 x4-SD comparison with control P>>0.,05 ‘

Tab 2. Effect of irradiation on the total enzyme activity of activated AM (mIU/1x10° cells)

Enzymes Dose (Gy)
0 100 200 300 400 500
LDH 92,.81:+5,52 87.715,52 86.33%8.,27 88.951+2,76 86.3318.27 84.95+12.41

B-glu . 3.75%0.13 3.70%x0.12 - 3.49%0.19 3.49%0.26 3.3410.36 3.50+0.26

-

n=9 X+SD comparison with control P>0,05
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SRR ST °°C0—V 2 gt %4 LDH fn f-glu G ¥ Ay e, ME AM FEE # 4 8 % 0—500 Gy W5
B, W oahinge, W EERSMBNEEEOEMOLER L, 2), 4RERH, BOEMIEREY
AM Wﬂﬂ%@?ﬁfﬁﬁ/pxmgf FEEWH. ALEE, EALBOFRETEEN, WHREm LDH fi1 f-
glu § i,
2. R AR I B A0 SR K IR B R0

2 RIS, AM JEZ i o LDH A1 f-glu iE 1 5 2308 P % o 4L ¥ L ek
s IR R B BRI, AR LUE TR, WEE AM (kSNBSS 0~500 Gy BRI . B

1. 2 FIE] 3. 4 4y RIFR THGE SIEBOEW AM 2 G, ik LDH fn S-glu 3% & 5 4808
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Fig 1. Effect of irradiation on cytoplasmic Fig 2, Effect of irradiation on lysosomal
membrane of AM membrane of AM
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Fig 3, Effect of irradiation on cytoplasmic Fig 4. Effect of irradiation on lysosomal
membrane of BCG-activated AM membrane of BCG-activated AM

Fig 5a. Picture of control AM under Fig5b, Picture of 100 Gy AM uuder
scanning electron microscope scanning electren microscope
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Figga, Picture of control AM under Fig gb. Picture of 100 Gy AM under tran-
transmission electron microscope smission etectron microscope

Tab 3, Effect of irradiation on the membrane fluidity of AM

Dose (Gy)
0 100 300 500

polarization 0,201+0,008 0.203%0,002 0,206%+0,001 0.20540.001

n=3 comparison with P>0,05

M 1,2.3.4 T, @ Lk LDH A f-glu pyif b 0 B AR AU MNTE 0, A-glu g%
EIEHE, @ MM FETE 200 Gy RIpy iRk MATES IS 1E0T 5 %REH B B i B8 K,
200—500 Gy M ELWIBEEAD @ AM BIER AR FZ MRS K 2 A BAR Bl
3. $ESIR AM BRIRGNB SRR

P 4 A B Y BB WL A FRAT BB S G AM (TS 2 k. HIIE 5a BRI AM K 4%
W%, (hEME, SRBEETESQES, 08 5b%% 100Gy Baim AM, EEHTEL, 2
®. HINEME, (WRAEE, MK, B 6a6b BNk, X EAN i i ik
Moo, SAALRITEWIET L, S 100 Gy fy AM iNESRREGES, ARRILEIEREN B P
BRMIRE AL, WBA LRSI SR G R T BB RHERE.
4. EMR AM BRI 1S MO R0

EHEERARREFRER, EhEARNBIESETRIRE, S EWFRERTR, F1)s
TN, SRERIENENL, FTMEMENEMTIE. TR DPH I & B Rz
e, WLCHESTRIERHIG, DR ERE R MR T RER G R . BT AM RSB
B, SRR MBI, ATHRUNET B 90 45k AM £ EDTA-PBS B iRAN
B RS (K 3 ),
B 3 R EH, 1£500Cy LI, RMEIWREHENTL, XIRE K5 90 min, AM Bl
SR A= B RV B M TR M e PR A A I T A

7 i

DURE 358 B DT T ARG 10 964F, BRI AL LS k0N, X 4 . AW,
BT R ARG T AR5 EE Rk T RS N RAR SR IE N B, &R R BB RS
R, ERHITSERGRENERN, S8 TARENER. BT HEXMERNNREE, &
F A AM 7 IR {5 80 40 RE 0, 50, 100 £ 200 pg 5 AM 3EFI3% % 24 b, BILH LR %
o PR AR B IE R BT 10 % S5 TN S AL R R B R BRI R

Mo N &4 E B MIEIRE, 5% R RERERE(ACP) [ Jyih &R, (HERIMBIMR
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HRIE, Schneder“”ﬁ%uTmﬁﬁ%ﬁ@%‘:iﬁ%%&{ﬂr'b‘ﬂ’ﬁ%m&o BB Mo £ 3K 5% 5f, LREA
B-glu IEM AT, i ACPEIERE TH. AXBRET f-sluBEER, HEMUA-slu k)
WA AR EHE, AR R BUA A IR B R R |

AXMEFIRIE 24 h o lt, WAL AT A RKRGRR, TERE 90 min 3f Rk WK
FIERDEN TR, XETSEHIRERGONBEELER WEXFFERREL B MEE
1h/F) EFERPAMEELRERLE 4),

Tab 4, Immediate damage effect of °°Coy—rqy on the membrane of AM (mIU/ml)

Doae (Gy) . - LDH B-glu
0 13,10 0.14

100 14,62 0,19

500 13,93 0.14

BEANERHEE, BE Lhi LR AMBEE SN BATHEZH . BRESF BB
BRERE S BIERK, X ’ﬁWﬂlS“”Xﬂ%&?U}ﬁl‘ﬁféﬁb\h%(f‘Z—E MG 20 h RO/ EABHER
HEFS. '
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DAMAGE OF MEMBRANE OF RAT ALVEOLAR
MACROPHAGE BY IRRADIATION IN VITRO

Hu Lianping, Gong Yifen and Wu Dechang
(Institute of Radiation Medicine, Beijing)

ABSTRACT Damage of membrane of rat alveolar macrophage (AM) by °’Co y-
ray irradiation wes studied. AM, after irradiation with different doses. cultured in
vitro for 24 hrs. The percentage of activities of lactate dehydrogenase (LDH) and f-
glucuronidase (f-glu) in supernatant of AM culture were measured to reflect the
degree of damage of membrane. It was found that relative percentages of LDH and S-
glu activities in supernatant increased with the increase of dose. At dose of 0,100,
200,300,400 and 500 Gy the figures were 37.5,41.0,45.8,48.1,49.8 and 51.3% for
LDH and 7.0,9.7,11.5,12.7, 14.5 and 15,3% for f-glu respectively. It indicated
that the enzymes in the supernatant were released from the damaged cytoplasmic and
lysosomal membrane of the cell. The more severe the damage of membrane, the _higher
the leakage of enzyme. Besides the morphology of AM was observed by scanning
and transmission electromicroscopes. The morphological evidence of damaged membrane
was found.

The quantitative expression of degree of damage of membrane and its significance
were discussed. .

KEY WORDS Alveolar macrophage, Lactate dehydrogenase, f-Glucuronidase,
Leakage of enzyme, Damage of membrane



