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= Abstract =

Monoclonal Antibody against leucocyte CD11b(MAb 1B6) increase the early
mortality rate in Spraque Dawley with E. coli pneumonia

Hyung Jung Kim, M.D., Sung Kyu Kim, M.D. and Won Young Lee, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : Activation of neutrophil is crtical for the clearance of
microorganisms and toxic host mediators during sepsis. Unfortunately the
activated neutrophil and its toxic byproducts can produce tissue injury and
organ dysfunction. The leucocyte CDI11/18 adhesion complex regulates
neutrophil-endothelial cell adhesion, the first step in neutrophil migration to sites
of infection and inflammation.

To investigate the potential of neutrophil inhibition as a treatment strategy for
sepsis, we evaluated the effects of monoclonal antibody against CD11b (MAb
1B6) in rats intrabronchial challenged with Escherichia coli.

Methods @ Animals were randomly assigned to receive monoclonal antibody
against CD11b (1 mg/kg, sc) and bovine serum albumin(BSA, 1 mg/kg, sc) 6 hr
before, at 0 and 6 hr after intrabronchial challenge of 20x10° CFU/kg E. coli
0111. Animals were randomized to treat either 24, 60 or 90% oxygen after
bacterial challenge and begining 4 hr after inoculation, all animals were received
100 mg/kg ceftriaxone qd for 3 days. Peripheral and alveolar neutrophil(by
bronchoalveolar lavage) counts and lung injury parameters such as alveolar—arte
rial PO difference, wet to dry lung weight ratio and protein concentration of
alveolar fluid were measured in survived rats at 12 hr and 96 hr.
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Results : Monoclonal antibody against CDI1lb decreased circulating and
alveolar neutrophil especially more in 12 hr than in 96 hr. The lung injury
parameters of antibody-treated animals were not different from those of
BSA-treated animals. but It was meaningless due to small number of survived
animals. The early(6hr) mortality rate was significantly increased in
antibody-treated group(51%) compared to BSA-treated group(31%)(P = 0.02) but
late(from 12 hr to 72 hr) mortality rate was not different in antibody-treated
group(44%) from BSA-treated group(3696)(P =0.089).

Conclusion : Leucocyte CD11b/18 adhesion molecule is known to regulate
neutrophil migration to the site of infection and inflammation. The monoclonal
antibody against CDI11b decreased alveolar neutrophil in rats with pulmonary
sepsis and increased early mortality rate. Therefore, we can speculate that
monoclonal antibody against CD11b blocks of alveolar recruitment of neutrophils,
impairs host defense mechanism and increases early mortality rate of pulmonary

sepsis in rat.

Key Words : E. coli pneumonia, CD11b/18 adhesion molecule, Monoclonal antibody
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2 Z8g 2t Ao gEA Y,

CD11b/189] o= & subunite] st @&
£ 34| C3bi-opsonized particleso] =&+
o} A3l 7|d F9Ho 5539 - adhesi-
on), H3(spread) @ 579 $F(aggreg-
ation)g9 7l%e dAste A= dHA
At watd 3FTo) "’}'E}tﬂ' &3 3tol 9

@ 24 £42 SHoE st APZIA

CDl1bel & @22 IA(MAb 1B6)S] A

& £3E Yrhud & 49e fastac.
Mo ME Y U

1) CDI1lbel dist FEE 3A(MAb 1B6)
o Bz ¥ A o &4 HJut o HEE
1A ¢k AA Spraque Dawleyell Al CD11b
of dig “EFE FA(MAD 1B6) 0.1 mgkg 2
1 mg/kegs URTOZ  bovine serum
albumin(BSA) 1 mg/kgE -6, 0, 6 hrell
32 Fojsle] dx g A 9 ¥ &4
A %<1 alveolar-arterial PO difference
(D(A-a)02), wet to dry lung weight ratio
(W/D LW ratio) ¥ #HEAMHMY 57
L Gl T2 g SASAT

2) Spraque DawleyollA] 233 #HHo &
gk 2590-300 gm® Spraque DawleyZ Charles
River= 58 T8t 293 4o LA
7215 Aee ARsigon HE $2e ket-
amine™ rompum .2 v}# 3l polyethylene
catheterg& o|-&3to] 7| A% E. coli 0111
2 75% AAL £FALDB%) 20x10° CFG/ke
& Foste HAHE fEEdon mhE A
4d FE durtA] #Hsdoh AE Fu$
4, 24, 48, 72 Alzbel| ceftriaxoneS & FA}
3tk

3) Leucocyte CD11bell th3t @ZFE &4
(MADb 1B6) F¢] : Repligen Corporation,
Cambridge, Massachusetts2.Z25-8 83+
CDl1lbel oigt ©EE IA(MAb 1B6) 1 mg/
kg?t BSA lmgke® 242 A% %= 60, 6

l

A7kl TR A o2

4) AE A B3F
Fojto] HHE FEFE 24, 60 2 0%
oxygen chambero] F#¢jzo =z
Fatgon HE ARABE AIHE 40 6(4)
12(6) 24(12) 48(24) 72(48) = 96(72) A7kl
SUEg v =

5 #H &9 AUt alveolar-arterial PO.
difference= 1AZ < WYor FAIYC
% wet to dry lung weight ratio= 52 3|
A A A 22 dRe; 2E 23S vace-
um dry ovenel 48Xzt TZRF FHe] H|R

TG, BAHTAHGE AAEY &
M¥EFE electronic cell counter(ZBI, Coulter
Electronics, Hialeah, FL)Z o] &8} =33}
Qo6 5x10" HEAHY ALE 100 w19
fetal bovine serumol| & &%3t4 cytocent-
rifuge® &to]l=g AZAA Wright-Gie-
msa solution®Z @Mste] MIEE 73
o HAEZMHAY diE AgFHASE 45um
filter2 3% Folin-Lowry#g .8 =43}
A

2 A BE AHRE HPY FFE HA
(meantSD)E F7|&¥N ey ZF #o F24
AL unpaired student’s t-test® 3t}
ABEEL SPSS program®] Kaplan-Meierd
of ola] B4 e log rank test® P
£ ZAAs A

1) CD11bel st &8 Ao dx o
o 9 H &4 Hot o JEs fuelA gL
A4 Spraque DawleyolA 0.1 mg
2 1 mg/kg® MADb 1B6(10 =) 2 1 mgkg
BSA(10 #DE -6, 0, 6 A7t Fo3te] 12
A ALSS Sl ANA dx 8 A 2
£4o] ARE HulstAT Tx g gAY
FFHeellsX10° /mm3)E WET 16102
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Figure 1. The counts of peripheral neutrophils in control
and antibody groups : O.lmg’kg and Imglkg of
monoclonal  antibody  decreased  peripheral
neutrophil counts(*:p>0.05 and **:p<0.01)
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Figure 2. The counts of alveolar netrophils in control and
antibody groups treated with 24, 60 and 90%
oxygen at 12 and 96 hr after induction of
preumonia : The alveolar neutrophil was
decreased by treatment of monoclonal antibody at
12 hr and 96 hr(**:p<0.01 and * :p>0.05)

0.1 mg/kg A FolF 1240202 FA F
odold BAFGHeR o] gE FALE B
Ao (P<0.01) 0.1 mg/kg ¢ 1 mg/ke &
A FAT AbololE BASH fedol AN
tHFig. 1. &8 AZARAY 5375+ 2

o £49 A #EQ DA-a)0;, W/D LW ratio
9 FHEAFAN 9 T A 3l
FAgHoz fo4 de HIPl g
(P>0.05)(data not shown).

2) #HE fd 2 334 XAl CD11bd
g GFE A FoA7) 12, 96A|Ztoll ¥
AHAY $FF Fo vRE FF : E coli
g 7122 %93 Sprague Dawleyel -6, O,
6A17t 1 mg/kg MAb 1B6 2 1 mg/kg
BSAE T3t FAAHo=E 24, 60 #
90% oxygen chamberol Ab&-3te] 12, 96 A
ol HE MHs] 5FT F(cells X10%/m
m)E Adstdt JEe fusA g A
< H¥Y 35T FE 017120.06(n=10)°]A
on Y HEF 1247 #BEAIT 3FS
FE 24% oxygen chamberel] A3 A
Z=7(B) 148101 A FAF6) 066%
0.15, 60% oxygen chamberdl] A}&3 ¢
HE2T(7) 1.251047 A Fo oH7) 1.07L
0.31, 90% oxygen chambero] AF&3F 7%
HZ7(BG) 1.08E025% FA FAF(T7) 055=L
01°1e™ 96 AlZte] AT} FF FE
24% oxygen chamberol] A}S3 3¢ diz+
(6) 030*+008 #¥A FAF@ 016001,
60% oxygen chambero] A}53 74 i
(7) 0772049 Al FAT(7) 0141001,
90% oxygen chambero] A3 ¢ U2+
(5) 063+0.11 A FAT(5) 07800802
909% oxygen chamberol| 4 A}53ta] 96 Azt
o FA% HE AYstae A FoTol
A BAGHCRZ on e TAE EIH
(P<0.0D)(Fig. 2).

3) Ad f& 2 ;A XAA] CD1lbel
et 9EE A Tyt 12, %AITH
D(A-a)02 ¥R 4% @ E colid V=R
53 Spraque Dawleyol] -6, 0, 6 A7t 1
mg/kg MADb 1B6 % 1 mg/kg BSAE ¥
3l BEARLHoZ 24 60 2 9% oxygen
chamberol] AF% 3] 12, 96 A}7H
D(A-a)Ox(Torr)& EAsIth 12 A3 &
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Figure 3. The alveolar to arterial oxygen gradients in
control and antibody group treated with 24, 60
and 90% oxygen at 12 and 96 hr after induction
of pneumonia. : The alveolar to arterial oxygen
gradient was not changed by treatment of
monoclonal antibody at 24 and 96 hr(* : p>0.05)
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Figure 4. The wet to dry lung weight ratio in control and
antibody group treated with 24, 60 and 90%
oxygen at 24 and 96 hr after induction of
pneumonia. : The wet to dry lung weight ratio
was not changed by treatment of monoclonal
antibody at 12 and 96 hr(* : p>0.05)

A5t D(A-a)Ox(Torr)= 24% oxygen cham-
beroll A& ¢ HZTF5) 60672 A

T (7)) 723150, 60% oxygen chamberol
ARSEE A9 OIRF(8) 706E256 A Fo
T(6) 71.4£69, 9% oxygen chambere] A}
¢ A§ URT(T) 706166 IAH

(6) 69.1158°I0o™ 9% At o =
D(A-a)02= 24% oxygen chamberol] A}
A9 dz=6) 388136 34 FAF(7) 385
+55, 60% oxygen chamberol A}&3 74
E2F(B) 50430 A Fo4F(8) 39.3£27,
90% oxygen chamberel] A}S3% Z-$ dz
(7) 839=30 A FHF(5) 562156 o2
FAgH R ou] QlE Wslrh Y
(P>0.05)(Fig. 3).

4) #HE FL% 2 24 HXA] CD1lbd
g G2 FA FoA7E 12, 96 A7l
W/D LW ratiodl "|A& 4% : E. colig 7|
=2 %3 Spraque Dawleyel -6, 0, 6 A
Ztll 1 mg/kg MAb 1B6 % 1 mg/kg BSA
£ Foste FAHOR 24, 60 2 9%
oxygen chamberol]l Ab&3ted 12, 96 A 7boll
W/D LW ratiog ZA3IYr}E 12 Al &
A% W/D LW ratioe 24% oxygen
chamberell AM&g A9 diz2T(4) 44+05
ga FoF(2) 3603, 60% oxygen
chamberell AFS3 9 diZ2T+(4) 44103
g4 Fo7(1) 4.8 9% oxygen chamberdll
AFSgE Ag di2905) 48103 A FAF
(3) 39*03°I12e 96 AlZtel ZH3I W/D
LW ratioe 24% oxygen chamberol] A}-S-3F
A W23 40104 A F97(3) 40=
0.1, 60% oxygen chamberol] A}%3 2L o
Z7(5) 4401 A FATH4) 45101,
90% oxygen chamberol] AFS3F 729 iz
(5) 4303 A FoIT(4) 46F0402 F
AgHoz ou & HWI7 AT
(P>0.05)(Fig. 4).

5 #H#E 2 334 HAA] CDllbel
N GEE FA FA371 12, 96 At HE
AH Al challel] w]X)= J&F : E colif 7]
=2 Fo% Spraque Dawleyel -6, 0, 6 Al
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Figure 5. The protein concentration in bronchoalveolar
lavage fluid in control and antibody group
treated with 24, 60 and 90% oxygen at 12 and
96 hr after induction of pneumonia. : The
protein concentration in bronchoalveolar lavage
fluid was not changed by treatment of
monoclonal antibody at 12 and 96 hr(* : p>0.05)
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Figure 6. The survival curve in control and antibody group
: The early(6hr) mortality rate was increased by
treatment of monoclonal antibody, but the
late(from 12 to 72 hr) mortality rate was not
increased (p=0.01).

7kl 1 mg/kg MADb 1B6 2 1 mg/kg BSA
& Fosteq FRHHe=z 24 60 2 90%
oxygen chamberol] AFS3le] 12 96 Al7tel

HEZA A AN D (mg/m)E& S 12
ATt ESA3 wWl TR 24% oxygen
chamberel]l A% A4 HEFG) 207159
A FoATH(3) 253x35 60% oxygen
chamberell A}S3 ¢ tlR2T(4) 245188,
34 Bol7(1) 332, 90% oxygen chamber
of AMSE Bg- dFT(4) 214%25 A F
o F(4) 146+4201 e 96 Az &A &
o E = 249% oxygen chamberdl] A}-53k
AL dERTG) 23203 A F973) 1.9+
04, 60% oxygen chamberel] A}S-3t 725- oj
Z7((B) 25503 A FAT3) 26L0.3,
90% oxygen chambero| A}S3F H§ iz
(5) 85*18 A FHT(3) 64+1502 F
Astx oz ou glE WEst AJHP>0.05
)Fig. 5).

6) HEd % U TAA X A] CDl1bel
st GEE A Fort 24, 96 Al AE
£ "X 98 : E coli V=R FAF
A AT xS FAAHoZ 24, 60
2 90% oxygen chamberoll WU¥Fo] A8
on AE AR(AE AIIHE 4(0) 6(4) 12(6)
24 (12) 48(24) 72(48) 2 96(72)A|Zkell B2+
sttt AbA Fo#d & AlgEo] zlolrt
21°](data not shown) w3 A FoT
OS2 o] AMMES Hrbstd e 274
& AT 1 6AIZH AMEES dlET 32/104(31
%) A FAF 52/101(61%)e2 FA A
(P = 0028)2.2 9n| QIAl A FoTolA
7 Pt FI)(AE AR 12 - 724
N ABELS R 16/45(35.6%) A £
T 15/34(44.1%)0.2  FATH(P=089)22

ofu] Qe AelE HolA WhrHFig. 6).
¥L &

Az 22 48 2 DYy AR A
3 239 e Adel @ st 37
sto] olell 7lzstel Azl B AT
A ggol NEHTD Ak AWFE Lo
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9o NO synthetase 0411] 57" o] N”-me-
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arginin(L-NAA)d| thdt T8 2go] sz
of glot old digk &7 AAl 7|t w]X
2 Bl Aoz gl g,

HHFol A EFT7 SF9 Wol 71d 4
z32 &4 Fa3 &g s A o
3 in vivo ¢} in vitro @T+E B 3P Fof
A" ZAYA 5T Hgol A
stal, 559 o I2RE Eu)E 22
ZZ]LH ll:Cl—_‘_ 7(}—7]9,] 7].‘:‘. HX—] ;(—]I:g}_ O]
Ata, JEFH A AdE F3 il 22
< ‘—HﬁL, TNF % &Aztd BA7F &5+

of 9% =37 &4E &S e Aoz 4y
A Qor 531 ngel ojd HPF
o] oA HFE MAAZITE Bt gl
o' Granulocyte-colony stimulating fact-
or(G-CSF) v 943z F4 A3 gl
A T AAA FAR Xm g3t 45
HAew in  vitrodlA  EFTe  BF
(adhesion), 3}8t5+A(chemotaxis), ROS(rea-
ctive oxyg-en species)®] £8] U n|AdE-9
EZA3E A28 in vivolld tddl 3
7Y 715 E AT AeE guA Ut
oS e Fod A9 2x 4 A=

3FT7Y FE F7MIV H &4 295
A g Aoz gEx gom!” =a )
(canine)d] IHIFE Ay Z2E3IF 353
HZE A ZES &3S Fosls 4%
WEss HAES F7HA0715 30 TNF &
& ZAAFY, gHE B9y 9 AR )%
(FAA Aduredh)s %7}’\]74 AE AIZHE

2 dFolA BEx=d %7&‘?_ “leucocyte
1ntegrms”°§ CD11/18 complex . 2 E# X
Edolt}, o]E5%F CDI1lb/18(Mac-1)& 5
g Hgranulocyte) 9t ¢ F(monocyte)
TABHH A=l ZhEiAA] 4 AFEjellA
MEA, S¥E(vesicle) ¥ AE HHo| =
Al 3pea4] AxHCha, FMLP, leukotn—
ene B4) & ol2i7}x] cytokine(TNF, IL-8)%
of os] AX ¥EHol 3-108i7kA] wdo] F
7hehe Aoz dEA Jow dF wip B
el 93] frx e Uy Axe] EAjst:s
3 29 ICAM-13} ¥kg3te 537
W Axe] AE 28 2™ste 7 ¥
9 =L % Aog sFT olFs X
Aatal ol {3 A A EojEHE vk
H:00 HIEUH U] A§ &9 Ayt (microbicidal)
2hg3 A o7 e AN =3
ol Bt Aoz FEA gonF®
CD11b/18¢] ©]= subunite] 3+ A= 5
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FF-Us AT ZHEL gAFGLHY
gA Ay mdo|A CDIIb/18 widt 3|
Fo2 3F7Y 557 B 71d # 74 &4
3}(excessive activation)& <18 Z7 &4%
243t Agd o]&3tuA e A=
o}

7N(canine)ol Al CD11b/181 i3t ©@E&
3A(904 MAb) A X]F recombinant TNF
g R A F9E s Y Skt
A 2473 o] AbHE Ol T1%°l A 429%(P
<0.05 )2 A3 2 H(P<0.05) A 7]

ITHES HolX gpow 72 A FAT
AEEdE ¥ T4 Xtk 2232

2 CD11/189 93 =7 &4 71do] T
Fo 279 F83HA LTS I Uk
3lH A4 E7 N2 Escherichia coli €3
(clot) FoA2 F&3 HEF =24 CDI8
of thst @dEFE IA(MAb RIST7) FH+= 8
A7 oY WEA ALES ZaATA, F
T =93 (mean arterial pressure), A% 7l
F(cardiac  index), F4 AU (central
venous pressure)s ANIEBAE EUAAAT
1 F9E pHY #4 2 F9Y lactated] F
ZA FRHE AN CdFo] FX
gL FAoh ZEHoZE CDI1L/18

32 3 357 U Axe

s At 4% FAE 35T 74
AA| Bt 79 "ol 7|He FolE %
3te] o F2 oA,
A BN AP35 BEW CD11/18
ol thet el &¥E Spraque Dawleyol| A
Aoz A ZFdo &5 F/MAA T
At ofw|E g4ldtaat ekt Sprag-ue
DawleyollA] E. coliel 93 #HHE %2 24
Alztel] Hdy sFTe AT TAE A
oo CDllbol i3 G2 34 Fo:= T
o] Aol #AIglel xRl Hls 24417k
296 Al zFTY FAE ZHEAT
(P<0.01, data not shown). & f& L Ak
2 FAE HAxy 3579 9gu e St
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238 B4 doy A FodE o
FUY EFTY 5718 96 AAA JA §
Aok Ze A FEEHN AEHEA 7% H
7te] oEg 2 A¥ FEY FdH Fo F
o2 A Ryt A 8HAAY vXE 9

Are F7t 5 U 2716
AIZH AFGES 2T 31%0 & A %
o 51%E FATHoR o g FE
Bom ol 72 AZRAY AlGES O
2 366%, FA FoAT 4.1%2.2 on gl
£ o7k gtk ol AFE Peter” 50)
el B @S A% A7 dxe}
4z gt 222 o2 Spraque Dawleyd
A HYE 2 33s BT HEAdd 98 A
T 3F77 Z7kshd CDLibel g @&
E FAMAb 1B6)= old #HE W TFT9
718 JAIste] &5 "ol s)jdd FelE
Zd3le 27 ARES FTMIIE ez
Atg )
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Aulg - SN W FYst=
nAE 2 5 54 EF9 Hid F83
Sge 3v dHeE FAsE 5T 1
B4 2R 23 &4 A7y ) F
< zsoh #WdF9 CDI/18 #F3& £
A9 2 dGF RYE IFTT ol A
AL ZFF-UE ME FIF}E HGL
B Aoz FIFTF JA a4
7FeAdE dolH 7918 rat oA Escherichia
coli WAL f&ste] CD1lbel izt @&
A (MAb 1B6)2] a3E #H7l stk
HHH 1 mg/kg CD1lbol it dE&8 g
A9t 1 mg/kg BSAE #HE S 6 A7HA,
Al 2 6 AIE FRYAH R 9E
Fogdn. HAE AT FIYHez 24
60 L 90% 9 AAE FA3gen HAH
T 4AZE 2 39zt 3Fe] A 100
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HAEZ 3T ¥ 49 AR
W/D LW ratio @ #H¥ /‘]—‘]"—‘1 ‘?}—’,‘ FLE
12717+ 96AIZI7EA] AES FEAN =3
=

A3 CD1lbell e @&
9 HY 35TE A ARS
12A) 7kl o2 ZAAZ T F
28 3 BTG dz2te 1 Q=
Holz| g¥gko} AE FE g9 REow
FAA Hrtel u)r} gy 2716 A
) AMEES A RoE 51%E2 R
%R ul(P=002) $A 7oy
F71 AFEA2 AlZHA 72 AIZHe & B
AT 4% RWET H6%E Jul(P=0.089) U
= Zol7b ATk

4E : CDII/18 3 #2k= 2 2 ¢
T THE 3FTY o)FE - A=
d#A At CDllbol Wig @I A=
rat®] #HAAHZ HIFNA HAE 3FTTE 24
A7 27 AMEES F7HAAY wEbA
CD11bell o3k &2 A7 rate] #H<A
P F 2710 TFT HEY ol5L o
AXA S5 wo] 7|Hd Fol& zY sty
Z7] AP ES F7F Ao AlsEn)

Lo 2

2  d+F%  FEichacker PQ(CCMD, CC,
NIH)® =522 NIH9 animal facilityE ©]
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