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Effect of radiation injury on cell—cell interaction of bone marrow in mice

PU Xiao-yun, CHEN Xiao-li, PAN Jing, LI Zhao-quan, DENG Jun, HUANG Hui, YE Yong (Deparment of Hematology, Faculty
of Medical Taboratory Technology, Third Military Medical University, Chongqing 400038 China)

Abstract: Objective To explore the biodynamic properties of bone marow cells and the relation with cell-cell
interaction in radiation injuty mice. Methods Male Kunming mice were exposed to total body irradiation of 6Gy of
gamma rays from ®Co to establish animal model. Cell membrane electric charge, membrane fluidity, cell deformabili-
ty, and cell adhesion were determined with electrophoresis, DPH probe, micwporous membrane filter; and adhesion
rate methods, respectively. Results The deformability, cell adhesion rate and membrane electric charge dramati-
cally decreased, but bone marrow cell membrane micwviscosity increased obviously after radiation injury at 1d, 3d
and 7d. Conclusion Radiation has significant effect on the mechanic properties of bone marrow cells (including he-
matopoitic cells and stroma cells) after radiation injury. It may be one of reasors esulting in hematopoietic failure af-
ter radiation injury.

Key words: adhesion; membrane fluidity; cell defomability; bone marrow cells

(Bone marrow hematopoi- (22010 7D g , 50«
etic cells, BMHCs ) (Bone marrow stromal » 30 ) SSE
cells, BMSCs) . BMHCs BMSCs 17.154

J 2
[1.2] ® Cor 6 Gy 114~ 121
Gy/min
’ .
BM- 1.3 “BREmpeayd) &
HCs BMSCs . ’ ’
H ’ RPMI1640 N
’ ,  Perooll ( L 08D 1 500
( thmin , RPMI11640
)
1 1.4 mIER Wil 5
1.1 % 3hih , 0 8 m, ,
85 ( . ), . (3.
1.5 mpe B ) 2
e ' ’ S (pH 7. 4) 2%

. 0 . . (023) PBS (pH 7. ’

68752312 10° /mk 4 ml 2¢mol [LDPH  ( Y1041

20020120 . 2002-04-10 25C 30 min ,



117

2
, m, 2.4 ARG JE A Lm AakE T P 69 R el
s [4]. s
1.6 fmfie & 7 e . (P<00D.
s s 4,
1X 10* /ml, ,
40 s N 3 (xEs
, Tab 3 Changes of membrane microviscosity of bone marr ow
cells(x £ 5)
RN G 1d 7d 15d
1.7 fmf A6F PE) 52 =P . - + —
Contwol 30 0.269 +0. 021 0.27140.011 0.26470. 015
BMHCs  BMSCs one
Radiation 35 0.27540.031 0.31040.017 0.304--0. 013
L. 0X 10° fml, 1 ml ,
e . .
. 37C . 15 t/min 15 min 4 Gt o
(A0) (D ’ Tab 4 Changes of adhesion rate of bone marrow cells(x =+ s)
— — 0
(AD, A= (AO— A)/AOX 100%. -~ - " o =
1.8 it F 7k Contol 30 35.3741.25 33.2542.17 32.1442.68
xts , t Radiation 35 26. 43+3.85 20.1242.16% 267342154
A, P<<Q 05 vs Control
2
2.1 I R BT TR A R 3
1.7 15d
b
(P< 005, , 15d
~ b
s 1.
(BMHCs)
_ (BMSCs) . BMSCs BMSCs BMHCs
1 (x=Es)
Tab 1 Changes of deformability index of bone marrow BMH(S 5]‘
.l
cells(x £ 5) N (Hommg )
Graip n 1d 74d (Anchor)'™ 1 .
Contol 30 0.8240. 11 0.7740.09 0.740. 08 .D
Radiation 35 0.6340.072  0.5840. 102 0.68=0. 08 BMHCs BMHCs cgap; @
A, P<Q 05 vs Control ) VCAM-1.
ICAM-1.FN. .
2.2 HEHRE B Hmih A& LT A BMHCs  BMSCs "
1.7.15 d , . . .
(PZ005, 15d 1d (P< 005, 2,
2 (xts) ’
Tab 2 Changes of electrophoresis rate of bone marrow ’
cells(x £ 5) °
Graup n 1d 7d 15d
Contol 30 1.8440.35 1.8240.27 1.9340. 37 ’
Radiation 35 1.40£0.235 1.4740. 182 1.7540.207 s s
A P<<0 05 vs Control; *; PZ0.05vs 1d goup ° 3 ’
2.3 FA ARG 3tem AL BERE B e Evl ’ ’
) o
~ b
(910
b

’

ATP



118

25

ATP

(17

[13

BMHCs

BMSCs, BMHCs BMHCs ,

[2

(3

[6]

[10]

[11]

[12]

[ 13]

s BMHCs

Garrido SM, Appebaum F R Willman C I, ef al. Acute myeloid leuke-
mia cells are protected from spontaneous and drug-induced apoptosis by di-
rect contact with a human bone manow stromal cell line (HS-5)[J]. Exp
Hematol, 2001, 29(4) . 448—457

Cheung W C, VanrNess B. The bone marrow stromal microenvironment in-
fluences myeloma therapeutic response in vitro[ J] . Leukemia 2001, 15
(2):264— 271

.
s 1995, 8(4): 164

[J. s 1995, 28(6): 357—359.
Jarvis L), Maguire J . LeBien T W. Contact between human bone marrow
stromal cells and B phosphorylation of focal adhesion kinase paxillin, and
ERK2 in stromal cell§ J]. Blood, 1997, 90(4). 1626— 1635.
Metz C N; Brumer G, Choi-Muira N H, et al. Release of GPl-anchored
membrane proteins by a cell-associated GPI-specific phospholipase D[ J] .
EMBO J, 19%, 13(7). 1741— 1751
Bellamy W T, Richter L Sirjani D. e al. Vascuhr endothelial cell growth
factor is an autocrine promoter of abnomal b calized immature myelbid pre-
cursors and leukemia progenitor formation in myelodysplasgtic syndromes| J] .
Bbod, 2001,97(5). 1427—1434.
Weinar I S, Miranda N, Muller E J, ef al. Hepatocyte growth factor /scat-
ter factor (HGF BF) is produced by human bone marrow stranal cells and
promot es proliferation, adhesion and survival of human hematopoietic pro-
genitor cells (CD34 ) J]. Exp Hematol, 1998, 26(9). 835—889
Piasecka A, leyko W, Krajevska E, et al. Effect of combined treatment
with perindoprilat and low-power red light laser iradiation on human eryth-
rocyte membrane fliidity, membrane potential and acetylcholinesterase ac-
tivity[J] . Scand J Clin Lab Invest, 2000, 60(5):395— 4(2.
Dovrat A, Weinreb O. Effects of UV-A radiation on lens epithelial N aK-
ATPase in organ alture J]. Invest Ophthalmol Vis Sci 1999, 40(7).
1616— 1620.
AgaforovV I, Dygai A M, Boldyshev D A, et al. Gol dberg-ED, The
simulating effect of sislic acid on the processes of postradiation hemopoietic
regeneration| J| . Fksp Klin Farmakol, 1995, 58(4). 41— 44
Sumki Y, Tateishi N, Cicha L et al. Decreased deformability of the X-
ray-irradiated red blood cells siored in mamnitol-adenine-phosphate medium
[J]. Clin Hanotheol Microcire 2000, 22(2); 131— 141.
Grewe M, Stege H, Vink A. Inhibition of intercellular adhesio nmolecule-
1(ICAM-1) expression inultraviolet B-irradiated human antigen- presenting

cells is redored after repair of cyclobutane pyrimidine dimers[ J]. Exp-
Dematol, 2000, 9(6): 423—430

(#% B E SO



