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Effects of Transmigration of Bone Marrow Nuclear Cells Through
Endothelial Cell and Stromal Cell by Leukotriene B, and
Inhibition of Reactive Oxygen Species™

Yeung-Chul Mun - Soo A Oh - Kyoung-Eun Lee * Eun-Sun Yoo**
Moon Young Choi - Jee-Young Ahn - Chu-Myong Seong
Department of Internal Medicine, Pediatrics,** School of Medicine, Ewha Womans University

Objectives : Leukotriene B,(LTB4) is lipid mediator derived from membrane phospholipids dur-
ing the process of inflammation, having many roles (ie ; inducer of chemotaxis, the production
of nitric oxide, transepithelial migration of neutrophil) . The major activities of LTB4 include the
recruitment and activation of leukocytes, suggesting that it may involve the process for transen-
dothelial migration of nuclear cells in bone marrow environment. Reactive Oxygen Species
(ROS) have a cell signaling roles that are involved in signal transduction cascades of numerous
growth factor-, cytokine-, and hormone-mediated pathways, and regulate many biological sys-
tems. In this present study, we focused on the role of LTB4 and ROS on transmigration of bone
marrow nuclear cells across endothelial or stromal cell monolayer.

Methods : MS-5, murine stromal cell line cells, or bEnd.3, murine microvascular cell line cells,
were grown to confluence on microporous transwell membrane. Murine marrow cells were placed
on top of the prepared transwell membrane. The transwells were then seated in wells containing
media and LTB4 with or without pretreatment of N-acetylcysteine (NAC), an oxygen free radical
scavenger, or diphenylene iodonium (DP1), an inhibitor of NADPH oxidase-like flavoproteins.
Cells that migrated through the stromal or endothelial layer into the wells were assayed for tran-
sendothelial migration.

Results : The numbers of migrated bone marrow nuclear cells through the bEnd.3 were increased
by treatment of LTB4 (control, 12.5+0.2% ; 50nM, 22.720.9% ; 100nM, 44.3+1.4% ; 200
nM, 36.3£0.9% ; p<0.05). The numbers of migrated bone marrow nuclear cells through the MS-
5 were also increased by treatment of LTB4 (control, 11.0%0.9% ; 50nM, 25.7+0.9% ; 100nM,
35.8£1.8% ; 200nM, 32.1£0.9% ; p<0.05). However, increasing effect of LTB4 to the transmi-
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gration of bone marrow nuclear cells through the MS-5 or bEnd.3 were inhibited by pretreatment

of NAC or DPLI.

Conclusion : Through our data, it is suggested that LTB4 could induce the transmigration of
bone marrow nuclear cells and ROS might be involved on the transendothelial migration of bone
marrow nuclear cells by LTB4. It would be very interesting to test the effects of LTB4 and ROS
on stem cell mobilization and homing in the future.

KEY WORDS : Leukotriene B, - Reactive Oxygen Species - Transmigration - Bone marrow
nuclear cells - Endothelial cell - Stromal cell.

N E

FAE BU(LTB4) & AEs AAdz e fefg
AE el Bolahe AgulAlel Y. LTB4S) T
F skl R, SR AL BET 53,
T8l SARE] ofFel dofatal glov, vz
N7 Fo] Tt s skt olelsh LTBA
& ARZRI Qg W] ofgat sleFd vt
RolA] fAkeE 5AE AR, kg o)
I} ¥k LTB4S] H25E =51 AEE]
oA B2 AETRRION AJgRIA 52 AR
Lo fpAbel o) Wk LTB4g) vlsd 282
7HA o] ARTIIEe] ZHRAEE TS 25 Al

o] o

S50 ot o] Qlgol H wisiAel wel, LTB4

ol 12 o
of

N ok

L
3]
SZ]

2 lo o

1o ot H41 rlo

oot
L rlo

]

ek

)
f

mO(‘ ox, o

o b

)

4 > 2
my M0
12

kN

b

PYINEFROS)E oA T72] AU AETIR),
B2E 0% ¥ 2EAFY AsdgA Al
&2 ofar, 2EAFY o9 Al =4

=2
15-18)
ek

(

ry

i

at
)

53], ATAIEoAA HulE AT Z2 ARIIE
o] Al¥u ROSE 571711, oluf 57k ROS+= 8
AL B0 e S7HA WETe] A9
A o3 golalA Fp )

ZYRAE o) & 2FRAZ7} x| T4
Uz 2 Add, 25U 28RAEE o=
oA sk 7Fsske] #e g Eske, o ik
St 7)17E0] o] AW, F¥huAE W 7)1 HA L

9 3% 2IALEY 71490 WS 5 2YAE

P

o)

o] AUFAE oo] a8k gk PPN B o
FolAe 25gxze] AYTAE 2D A7 AHE o

&of] LTB4 8} ROS7} oA gk nX|=A] doliy
2} sisich

Collection @ ewha

o) A o) wle] 9l Fse] kY,

oy 9

1. ESR8NES Y5

A% 6~85F% 719 C57BL/6 wH-2E e
WHAIA QFERE AR F iEEd Aus Beleta, 7
Zk w0l Fulrt el 8mL el 0.1% BSA7F 41
Hank’s Balanced Salt Solution(JBI, WELGENE
Inc., KOREA) & FAM19} 24G9] A S o] &5}
73] AR v, Wl ZuldelA Seues
SZTHEYAE ol ME AAS v, A4EE(930g,
153, 18~200) ol &3l EFAEE ASiek A8 A
A %A (Ammonium Chloride lysis buffer, NH4Cl
8.29¢, KHCO3 1g, EDTA 0.037g, 1L distilled water,
ATHEA) ImLetht S5AIEE - Al7]a 2383 4
o]/ wljokst 5, phosphate—buffered saline (PBS) =
ol g3alo] 18] AlH & Aie]stol (140g, 7+, 47)
75 AATTO RN 25 IAEE HEFHoE Atk

ro J

2. Transmigration assay

1) SPFUMNES BLTME I FTTNE o oj
o LTB4S

5 pm Polycarbonate Membrane2] njA|32o] Ql=
24 insert Tranwell™(costar, corning Inc., USA) 9]
Aol A7) BB bEnd.37 S A7 25
7AAZF MS-5"% F(wel) & 5x 10749 Al
5 93 393 st B FAS & apdel 47
50, 100, 200 nM®] F%== LTB4 (SIGNA-ALDRICH
Inc., USA) & AHJet thg, C57BL/6 wh-AERE o
& 1X10718] BGAHEE Aol Wol 37T, 5% COs,
HH FEAEHNA 4 S2F vkl 4A17E 5 A
WS AASE H, sPYoR o)sst F4HEE trypan blue
& GAste] 1 55 Al thy el ¥ Al el| o




St o]yt %T 322 HE-S 5745130k bEnd.3 2 MS

—59 &) QI AHE 22 A¥S WHE3519] bEnd.3

o MS— 5,1 @0l e A9 vlwssith. 7242t
3]

AE state] o] whg-ofA] IE
o, 438]2] s WHEste HolEE Itk
2) SLUMES] LTB4 T FLHTMZE 2
X o|¥ gt ROS AM IE
5 #m Polycarbonate Membrane 2] 1A%

] &—].o:]

SIEM

ul—o] 01%
24 insert Tranwell™(costar, corning Inc., USA) 9]
‘3ol bEnd.3 =2 MS-5%& H(wel) & 5x103712]
AEE WAl 37 wigste] 9SS AT F, bl
7}7} 100nMe] 552 LTB4S H2|d the, C57BL/6
PR ARRE] B 1X10671] FFAIEE el Yo
37T, 5% COs, & F87Fef oA 4417 F2F vkt
¥ spko® ol AL vlES S4salth ROS
o] A7} LTB4 w7 BUSAIE 52 714AE &
TR o]3fe|| mXE JEkE AEsl] flste], N—ace-
tylcysteine (NAC, an oxygen free radical scavenger,
SIGNA-ALDRICH Inc., USA) &2
donium (DPI, an inhibitor of NADPH oxidase—like fla-
voproteins, SIGNA—ALDRICH Inc., USA)-& LTB4
A2 2087l of7] FEE Azlsle], LTB4RE A2|e
7858k nlwasich Z2te] A gt o] mhe-2olA
L FFAEE ol g3lgi o, 4319 AHE WHEsto

HloTHE A3l

3. %"ﬂ’qal
EAS Student t—test® A5 o1, pgke] 0.05
Rkl B BAH R SJu7E gl skl

diphenylene io-

2 14

1. SR RN ES BUIME Q
ot LTB49 3%
bEnd.3 ©5g 53+ IR AU AE o3
Aol A LTB4 9] A2l & 49, LTB4E A2lehA| &
& R 125+0.2% Roh 2R3M 2] Aud] Al

BIENE o/l o

o|&S 213193, LTB49] oJel5% 3 100nMellA of
Ztol| Wal 3.54807) S7FsE 7P = F5-REA|aLe]
o)8jo] A THE0NM, 22.7+0.9% ; 100nM, 44.3+

1.4% ; 200nM, 36.3+0.9% ; p<0.05). ZL2]H}, bEnd.3

Al THAAEL] o] 52 LTB42] #z2]o|
31 S7FkA] Skeh(lE, 13.320.9% ; 100
9%0.9% ; p=0.220, Fig. 1). MS—5 ¥== &
J ﬁﬁh‘ M328] A7 1AANIE o8 AFlelAE LTB4S]
Ae)E & 749 LTB4E Helahx && thza 11.0+
0.9% ¥ot =R Z71HAE ole FX1831
11, bEnd.3¢} PIAE LTB49] 5571 100nMY 7
Stz vlel 3.2547F Sk P w2 EhE)
AaEe] oldE e 4= ITH(E0nM, 25.7+0.9% ;
100nM, 35.8+1.8% ; 200nM, 32.1£0.9% ; p<0. 05)
T2k MS-5 9@sglo] Alds aRaAEe o)
bEnd.39} "7 = LTB49] Agolx £7-8}aL 77}
1A QIrh(thET, 10.1+0.9% ; 100nM, 11.9+1.8%
; p=0.493, Fig. 2).

2. ROS YR 3t ZLSHNES] LTB4 I BLh
OME W ENEME o/ge ¥ l
LTB4ol 93] f5% bEnd.3 ©S £33 5534
| AU AE 9 A7) AAE 16214 Z7h= ROS A
Al DPI -2 NAC2] A2lel| ¢Jalix = HDPI
2 NAC H]Ag] thz, 34.3+4.1% ; NAC 2mM, 27.4
+6.4%, p=0.074 ; NAC 4mM, 22.0+5.1%, p<0.05 ;
DPI 5 M, 18.1+1.3%, p<0.05 ; DPI 10 #M, 12.3+
0.1%, p<0.05 ; Fig. 3). LTB4¢l 98} =¥ MS—5

50
45 -
40
c 35
.% 30 -
5, 25
S 20 -
S 15 = _
10
5 L
0 1 1 1 1 1 ]
LTB4 (nM) 0 100 0 50 100 200
Barrier - - + + + +

Barrier : bEnd.3 0.5 % 104 cell/well (3 days confluent culture)
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1 X106 cell/well (4hours incubation)

Fig. 1. Results of transmigration assay of bone marrow
nuclear cells from C57BL/6 mice across bEnd.3
cell monolayer after treatment of LTB4. Each da-
ta point represents four independent experiments
and is depicted as mean+standard deviation.
Significant difference from control was assessed
using student’s t-test. * : p-values<0.05.
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Fig. 2. Results of transmigration assay of bone marrow
nuclear cells from C57BL/6 mice across MS-5 cell
monolayer after treatment of LTB4. Each data
point represents four independent experiments
and is depicted as mean*standard deviation.
Significant difference from control was assessed
using student’s t-test. * : p-values<0.05.
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Fig. 3. Roles of ROS inhibitors in the LTB4-induced trans-
migration of bone marrow cells through bEnd.3
monolayer. Each data point represents four inde-
pendent experiments and is depicted as mean
+standard deviation. Significant difference be-
tween group was assessed using student’s t-test.
* 1 p-values<0.05.
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Fig. 4. Roles of ROS inhibitors in the LTB4-induced trans-
migration of bone marrow cells through the MS-5
monolayer. Each data point represents four inde-
pendent experiments and is depicted as mean
+standard deviation. Significant difference be-
tween group was assessed using student’s t-test.
* 1 p -values<0.05.
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