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An Immunohistochemical Study on the Distribution of Endotoxin

Tae In Park, M D, Jung Ja Park, M D, Jyung Sik Kwak, M.D. and In Soo Suh, M.D.
Department of Pathology, Kwngtook National University School of Medicine, Taegu, Korea

This study was performed to investigate the distribution of endotoxin in various organs after
intraperitoneal injection of E. coli homogenator{0l11:B4, 3x10°cells/200g of body weight).
Sprague-Dawley rats were intraperitoneally injected with E. coli homogenator and sacrificed 1
and 3 hours after injection. The lung, liver, and kidney were immunohistochemically stained
with avidin-biotin complex method and observed by light and electron microscopy.

On the light microscopy, granular deposits of reaction products of immunohistochemical stain
were found on the cytoplasmic membrane of endothelial cells and some of parenchymal cells of
all organs observed,

Electron microscopic study revealed finely granular reaction products on the surface of endo-
thelial cells and some of parenchymal cells. The pinocytotic vesicles of endothelial cells demon-
strated reaction products in the early phase of experiment. The distribution of reaction products
were prominent in the liver among three organs. The Kupffer cells showed the most sensitive
and strongest positive reaction. The hepatocytes and endothelial cells revealed weak positive re-
action 3 hours later. The alveolar macrophages of the lung were also positive from the early
prhase of endotoxemia, while the pneumocytes and alveolar septa demonstrated weakly positive
reaction in the later phase, The capillary endothelium of the kidney revealed positive reaction
from the early phase.

According to above results, it is concluded that the endotoxin entered into the systemic circu-
lation was captured in the liver and lung. And both mononuclear phagocytic syvstem and endo-
thelial cells could be activated or damaged by endotoxin, (Korean J Pathal 1994; 28: 260--271)

Key Words: E. coli, Endotoxin, Immunchistochemical stain, Electron microscopy

M L= it 2lehs] Witz RyElm dHRE w) sulgl
A8 Feow ol g Ay FEI YEL
Aol $ats) s chokdl AEEH o] 799

2% w4l 3 WHEFE AT A4 Aol 4 o HELe 484 e dislHE Talst Goe-
A%t Aol g fddte] faelA AdH] E4-2 ok7] bel'§ EAE dhed Yibgk AT} ol FolFen 22

A cjoksls Babdl W E 2o HEgE zFge] glo

A
=

-
A

119934 104 209, A=1441:19934 114 249 wha] A Haich?, 23 ool 2Eld Ay EE
e 4] BT EQlE 20F 101, FHHE T00-422 Wi E Fabdle a3 a4 g3 222(DIO)
HYtta oz de|gad el + ey ol WEL ddlFnd o wa)A

— 260 —



—ubg]a] 5] 3ol S WP HELL] BRIl PP wma sy o7

2 gyl le ZE o2}y Eab el 2 g}
W fAHAE 537 W g40F 4F 454
TE U847 o4 b dFoAEde weE
wale] =leddla W AEF 2ot F oobd IAEE
¢ o8 ool o5 e AF oy qbEE 2o A
of Babel wbe g Sdtdictn wospygot e 4
Aol e W= 2 Az o JFAAEAEH
2] A5ade] dlsl e o} stal TAA FEE
zlE Bt

ghm QAo wbabgmied & At g W
alalg -2 o] B4l WS4 E4 FE W thAbe
e AFEo] glew ofF Edled HELL] YEHH
g B JE4e ATty 4FaEE o]
= we dFEe] glglch Braude®'"2 277
Cri 82 WEAE Foigh T by Mz F SHY
Aal WELE Foldl zE 3 alefy R4 gabd §
Ho| JeEbdten] o & buffy coats} 74 ZelA =
ubald g4 Akl Randgled [ Ex JE4
2 o|&g o AFeldE vt Halah wagl gl
glepe® & Herrings™ 2 Cr* 32 WE2F o/
gled g3, AT o HiEE @5 AEelMe
a0 Byg gadgen o An dasheld g
Z7)e] Whald 48 eldgicka Fgiet. Cremer
soe wolg B3y g olfele] HEF FE A
m Mol 4] HEL£2] gHADHE BadldEi Ruben-
steins' e w4 g ol Bifed gE W IbYellH
WE s 2fE b HHFT4) WS 3y
off 2 zHgele] L2y g Yoz Fas
ik, Mathison® Ulevitch™& 449 &4 =
spubap7) 25 o] EEted [¥ HA E, coliF T
F 5% ubef|l Kupffer AEe] AZX3E ey b
P4e e Ao =rhdbalr] S5 e
23] A2 A£7)|% 3 Kupffer 422 v]EEce]
obs} Bl4] T Eoll4 silver graing stz 21E}
gich, o|2b Po| WE4o BFol g W=z et
2wz e A ke el mpab ME
A7 Tl 42 WS4 Ee] dele & S
gl So] Falr} Adbslsid HE4£e] Al o
Eo)4de oA slgm o]z 27 #YFA] o F4ig
A F82 zHgo| me] 9 AA =

el Bl WS LA HodEA, 53 G
Kupper#l Zll4 g4l= 2 o8l g4lzae Aadn]
A iz ghalgl sf gledt® gk e HEL
7b A=A ghgbep it wbd Freudenberg§'' 4
ol o 2]3bw R-form lipopolysaccharide 5o 30
5 Fol zhdlEzsl Kupffer 4l Zelld 25 527}
matgl gl sk = HS54E dAdold HHEn
Aol ZEEe] DICE frtbsbed®? g3 Fai-
B WEddd i FEAM EAE HFL "FA
A HAde] PAHs=e WHEF YA HAF

H A AETE WS40 2§ €A e FAG
Agg dhed T ool ol AEeAd W
4 HE 7)o Padm ol Teds] WELE B
sl o Aejelly o] Hgs ok spalpeH

wgas] gEed 85 ool e ol 2R
e odFEe] ol Wez s¥slef Sk Cr,
[M5g o 8% WAy, gy o 53 &
5 o] &7 WezAseyE o] u g ol 4dho
Wets] Lol Hgt alfol o] FejFon o244 2
7l WEA 434 WS4 AE sjels] 45 FAe]
HEted we Rz wazA sk 2y WS
Ao BZE 7|4 Al aAY, ddygPy o
W 22 ek 5 2 wbellA ofw] rhx] Fallal el
vehian glen S8 ¥3EA 8l WLl oigk §
o) w|Eeldel] wi #okd 2t of YHF HAHE
Wi 2 So Falrl wefsglc ol 3 de] i
2 gle e HE o B A2 479 W|F
Aof cf gt AFe b o] F3 Hie|r

oA HaEL AgHog JYE4 @958 Yodl
gaeld o, 7 W A3E FE3Hd 2 2FelA E
colio] ¥} So] PlE o] HedzAlga A
& A9% F Fedo]d o A=A 4347 e
w2 WEA SEF 7 Ar|eld [AEke, HYEF 2
Ao zb, # = AlAke] maAE oAz o 44
Zo WEAete] AzsAE dhslaal shE.

ME W Uy

1. W@SE

il 200~250 g 5+ Sprague-Dawleyd +3
fla5e 0y 7z Eqb Apgsle] HAzle] dEsign
AzEl e 4olz] & AHel AHEEach

2, A#Yy

29z #4407 E coli(0111:B4, 3x10Y
2002)% 49 558 Vel FA4L £ 94H £
Ae DG 147 9 34750l A7 F ohe)y
E4stel falden TAF ool 2 9l AL A
Aagon zizte] 242 wWdzdsda Q44 @
o] Ba #u)7d o SFAAHcHes AAE 53
o},

3. He=EerE "y

Batde]z4 ARz N 4 A7) E opHEA 2
A5 spepdle] Told F 4pme] FAE 2t
=2z HAHE& 9+E59xn, avidine-biotinylated pero-
sidase complex{ABC)® & o &38le g43hgict o
# 23 FHL yylened wef zhebdE AAFHT
A4 alcohold A3 =F+2 Tzl =24 A4

— 261 —



—cf #hd e dhala] A 284 M3 & 1994

+ 0.IM phosphate buffered saline(PBS)2 % 5
3 ANE X 03% H:O. & =28s 3087 5 %,
0.1M PBS& 20§73 s4lshaich, 12k ) 23 &9
W] 5ol 3 HihE g2t7) st A4 goat HAHL 208
4 ZAEA1E £ 14 &gl Anti-E. coli Ab(e]=
ChemiconAHdl, Antibody to E. coli 0111 : B4)&
0.1 M PBSe| 50+ # 4%l 127 =28z 01 M
PBSE2 s4gtgdch. = & 23 #s)el biotinylated
anti-mouse |gG& =Edbed 3087 F F 01M
PBSZ <44 % avidin-biotin peroxidase rea-
gentE 307 2E4)zcl ohd] M FE waae)
DAB(diamimobenzidine 4HCI, =3 SIGM A 2}4))
002 mg= 7134l H:0. 0.02mlE Tris-buffer
(pH 7.2) 100 mlell 4{e{4 583t 42492, meth-
yl green2 2 ofx: 4% etdie|rdez Habsy
ot
AAEe|HH HEZe AHT 2 278 5x5x
Z2mm #2712 #AEL & Paraformaldehydeleu-
sine-periodate &0 647} nAHHc} 2" =
22 10%, 15% 2 20% sucrose PBSS-<do| 2t=t 4
A7k HA F ool HAg odFe] 10pme E2 A
Ho=AE e 54 A3 22§ 424 0%
Fab 2l & 10% sucrose PBS® 2047 43 &l
M4 goat ®Ao g 3087 Az} 2% 15
M4l Anti-E. coli Ab% 6471 Fab ul-2-4)7) 2 44
¥ 23 FAE o4 6417 Fob =2} o|efa
10% sucrose PBSE 3087 A& & ABRC rea-
gent® 6413F Faob dwbE4lFa MM & 1% glu-
taladehyde #o2 52 Fef maAsiddc o %
DAB £4(20 mg/100 m] tris-HCIL, 0.005% H.0.)
of 4 3082 w472 MY & 2% 0s0, Sollo 2
2417F o F2A4d o5 Ald ¢F2 2, propyl-
ene oxide® &g ¥ Luft 4™« we} epon
mixtures| EvfdlE ot Epon 3% =3 % Porter
Blum MT-2B ultramicrotome® 2 DuPont dia-
mond knifed AbE3le] 40~60 nmz 2=tdsln
Reynolds "W ®ell =z} lead citrates =lod 4 z}ed
Hitachi H-T000 #=}sio] = o 2 zhabs)e o,

A .
1. F8do|H™ 4~H

E.coli £ F 270 " 24dEge] 23+
42 o ol dFHEe 25 Hasgn 3t
Z¥ o) Kupffer 4122 S5 fasgich 27te
Ao ol siE md"gy dFsEze 2537
Kupffer 422 F4lo] 4 FeaFo szeqdd
B ofAE, ZHE g A Ao Ao Le] Taa
bzl dojytel

e 22 glalE] dales E oepli Bod 1 4)zhE 7l
2] Kupffer Al 25} s{2] sil® o4 2old ok ul
o Yoiutz = 3} PN T maqEy g 4
ApTA mAlE e e 2ol 5 Felel k4 ull
o] Aoy A ALFH Aol ok qlLa)
dolbal gsbel, 4)7be] AEE Kupper 4 E,
HZ A4z o maedsd W ze oky ubpe
2 &= 2(Fig. 1~3) E coli 5 347 & 744 2,
HEAZL o 4] Azl Ao L5 skgdullo] g
olgtch, B e ghalzalal gb Fol gl HGma

.o 243 chokdl Hue YRz Hae Yz

YFA 2} GRzAoldm ok by o] Babs
sch olsh e k4 e 7 7] olet o 3
ol URAY Age] b4 Whge] A8 Az Zof

" E Al mlEE g,

2. EXIHo|HE A

Kupffer 4| %2} s ef 2] E£ofa] A2 o]
Wsdol cfgh g gbanbge) ok 278 Jehile
Hab =7 58 3 2Kel 8l 24 =2b)st atslgich
7 478 2Agd oM te) Mrat ToielHx g
<+ pgsiAbEe]  FaElgln o)@l apdglAls
pinocytosisz&oz Jujd ¥ Azage g s
slch Al agh Anld A E 9 #Hzaze] 42
=t Aol HE FdY =S| gabs] i

AelHe E coli o 142} & Kupffer #| %9}
THES A2 BwloflY E colis] o F) ckage]
5ol $as|2a(Fig 4) Kupffer 4129 g4 zx
Hell 4 & ok sl zlge] Pasigich =8y oo
2o MEe A Azddel skdsglabe A ekl
2l pinocytotic vesiclee] $lgizm A Zubejal s
pinocytosisel| 2|3 FEH M E2= E=doE ok
UaAEo| Lx 5] ot E coli Bod 3 470 2o
v T FHol HdFz2e 43 dF2H T 350
U2 s 22 AEAYe) pinocytotic vesicle
8] 7t "WAsA Fris=dn 242 Boloale) ok
A8 $EE oS FEMFHo Y (Fig 5) 74 24
AZZ el A = abs] =] ghabo),

Aol e E coli 5o 1 A7) ol 20=e] nag)
B 2o A2t Foed dhldalylE ok4
UAHEe] A= 2(Fig. 6) 347+ £ ol &4} okAdq)
A HE of & FE#HcHFig 7). =3 23
TN Amd e datd Felojs okdqlale) F
Ato| Fabs|gick = mRalY o] 55 }FE o
AL EdslHz ok Yalrl EEaledc)

Hel e E coli Fo1 14]3} Foll =483 o =4
E Axer BuelA opdiabie] Fa=lgdm o 44
Zo g FEel e ghalg] okl atEe] sy
tHFig. 8 % 9). =433 Ha)d Lo 270l ok
AUzzE M zete]) Feols FA=n Eolo] A%

— 262 —



—dbefq] 9] 390l E4 P JFLe) LE Pl iz ey dF-

abe] #HEeo] dejvtz o F M Euel BE 3
pinocytotic vesiclee] Jelgton FZHelHe #
A3ANE kY YAEe] FA= [ Fig 10 9 11).
HZ moazde o oElEF o Fae 42
o £50 glelx £FE FF, o, Ao, ¥
Az 2SS S48 g dy-ie HE B
el gl Eaubg ok glatEe] EEHHFig 12
W 13). A=z 5] H7)@d= T8 lEzae
okt dFEHAEe] Awo] gled ol f HFEARL
o [[8 #FEHME # gk ohe} 18 AZ4Fe] 3
ol = skdqlzlr] fasgded E oeoli Fof 3471
Felle Hefdx, 425 oe] 4 ZeilHd 2k gzl
o #27 o4& 58483 pinocytotic vesicle®
#H# Frhale o

a '

WE4 dF4 dojbes 4 E Aol 7| Hef of
w4 #He Be dTSel 28 o= AR e A =
gz o ZlAL EFTE A9 g dFHAEL
wAA, d52A4, kininAl, 2945 SH¥H2=
Podgled H Lo £4E Fobes AL adHsl Ab4de]
o}, Mizer5® 3 Dorinsky57'& 54 #HFpa &
Al 5397w, Awk o kA 5 gl 2581
o s Habrl Fubgl A2 Asir) SogEa sg
o) 4] & Al £4E Fodn vadc sy A
Aol 4 HE2 2F GSHAE o G330 FH
o] Al atRo o] o} mla] o] o] Bron] o]
e aped Aol HE e Fa EE, o diale] &
g T2 WS4 AEEl g Pt opzt WE
49 olFA L o = A7 HEzle] AEaEE o]
Bee ge dyge| zdsle] o

#Z Hoffmann®"& JHFLE FoAF 4gos
7r=2 ol A WEATL Kupfferd 2o g4 =l 24a
& Ao oz B B3 dlgen = A7y
Al Ay ey gy 9 el oy el
o FEle] WFALo ERe] P dAFFo] gatEiA A
#=loigict, oy YAUASHHel A RS9 A
el whalby Fa|Fe] S50 whofzhio] s o F
A2 Yg welr] tow wmERE wbspA dapbEe] =
Ao A 5o] Eo]dE Hoj=glcle FHM| gn
= P gl JFKie ofd) dafe] v SolYe uf
E #H<kdEF, e o] ot ZA|FHe| H7|H
T gk

2 Age WEL WEe 27 HE5Le TF 4
Z7ke] Agatgg delrr] il YFLE FoAY
T Al Zh el o T Aol WEL Fae] W
£ Aoz ses g Fd¥e [Eich wA
el Seole E coliv chegbilA S35 zlg
Kupffer £} sl E of4)4 Tof] §HA| 5] o]2i{fl &

Alalge B Adge] Hapde|AA dabeld 44 ®
o] gh4]FF oo BHAF o] g okd g 2Ee
#@=gd, 2% E colit #Holl £F5 £FTs} 7
Azlel] AEF A2 A4 2 FdoA s 7
78] 2AE WM Ee Tl s 23E o
olal Pdgsl 27 4L o g2 E colisl
of#] 2 £4EF L2 oM Er 27 WS4 HE
Al A Eadse] 249 HEE ¢ zleE Y5 §
& & Age #ade]AE Aoy 24P W
AE Hode] SF3AE JHSie A R4 YAES
pinocytosis o] asgion] = v E e
275 o8 FTFHe "FHEL BAydHx F4g3at
Teo| k=gl

['e] BR]5 E. colig o|£% Mathisons™2] 4
el Kupffer A28 ALy ey upsld @
A& Aot HAE Hellde 2= A gk
2 e oy L dge e E oeoli 9 347
Fof R R, Al Al AaH T 5 2F o Z A L
Al zhekA ubgo] FAsglan #HaHe A Fabedas
ol & AT AEotd ZHM s el WE
Aof oiglh ghelghaelg- kgl AlEe] =g o
v HEL7 7 d5HdE o WA EE 48407
ok ol =AY AFse] o, 7 9 AHEdx
A4 kg T dles H7gc = A7 Az o
2t gzl Jebd dFA L 4F =M E of
g kA ul-g-2 waic)

W Eto] ofdl M E4s 7lHE off E3dsle §
viol 2 d9d7 = o8] Ft Morrison % Ulevitch®
of 2)abs WE4e AEEE i MEddy =
of 2]Fled winbdlE, TP, £F7, €49, ohsT
a4z o e xrEa T gl=F2} B g=2F7)
gaolelon] Aolmidyd FlHol os] B Ao} Hoig
A zh s Elsle] o e uba g ZhE abel gl 4
ol w3l &) woizpi-g dAY = AHE 2
7= e 2} QlalE el M2 Mg 4zasg
deogletn e}l o|FGA FyHdin XPael 54
o ZALE oty m 7] WSLEFA WFLo B
Zof #FF £ A Hsntez Hagh d544 4
oA AEE ol szl $2¢ dleg AztEd
W5t 2@ cleigbd Azl 2706 2l ol 3
S ASecte g2y

2 2

WEL WF27)e] WS40} AL Ao)s) 4L
o B ATol 283 AT} 5 WEre 29 =
= HE 27)EHe ¥EZ olur] el Spra-
gue-Dawley#le] ¥3zlol 28312 %442 E. coli
(D111:B4, 3x10°/200 g)% #72 W= 348 % 1, 3
Azbel 4, 7} W Az=g AHshe] E coliol Sol4

— 263 —



—di gk 2=t =) A 28 A5 & 1904

& 7hal Selga S o] Edked miEasaldata o 4
Al Hahed FaEloly o T AbEe|dez 4
wlHe 3 Hule o g el

£, coft Sl 1450 Fof 5he Kupffeﬁ*l_f.ﬂl i 2]
HE ef A2 pEalg S alekdd dbge)
Vo o)sh L8 ®bE2 3413 Folr| A7 Sx g
Al el AHebsbd M A T Qi L8 ol zh
HAZ, S| EaAF =] 4] AT ﬁnpﬂ_ﬁ.-ﬂ;]i zheki
dbee] A = odlg s T =94
AarEA Y T 2bE dEAra 3be] zglon
U4 Lot Ay 2ol Az =kel akad wlia] glejy;
o, HAgr|H Palsl iz 270 7la T‘Cupfrcrﬂlf-‘_
of ST o4y Fale E“‘-.b-lhlfﬂlﬂ =L o
G SRR B i L B e T 1413“4 o
A RAE AT gl ala] DA EHE A E
L EAd AL gkt sl ger] A2t T
8] kAl UxlEE pinocytosic 4ol B)s] WaHz
2 Alzdddle feEe A ZuJe] pinocyrotic
vesiclewolly dasiglcl, E colf o 34170 Fol=
1, 28 sz zst zbd7e 53 o 23423t 4l
NE H Aol Eoeolis] el a4 dASe] L2t
wt,

of 43 4 HFe R vlFo] WEL HE 274
Al gdal, 59 Kupflerd 22} o o 4]+ 2 7}
7Ha A E coliE A3 ghalg|el 254 Zhg
YEALz ST = A5t 43] 4 A2
v Ed WsMest ALATS o aks nlHY HY
FF He 2 £ E F e A2tEdg,

L
£
=3

3 7 2 #

1) Lichenberg FY. Viral, Cidamaydial, and Bacterial
Disease. fn Robbins Patholegic Basts of [Esease, edd
by BES Colran, V Kumaor and SL Rohbins, 4ih ed,
WE Sounders Co. Tokw, 19583 345

2) Tal C, Goebel WF, On the nafure of ihe foxic com -
forent af the sometic anlimn of Skigella fare-
cwenteriage tvfe KFElexner) [ Exp Med 1050 o2
2=

3} Yoshikawa T, Tanaka KR, Guez LE. In fection and
disseminated {ntravasculay conglation. Medicine
197 [ 50 237 -258.

4] ¥in ET, Galanos L, Kinsky 5. Bradshaaw RA,
Wessler 3, Loderilz 0, Salmientn ME, Brogrom
sensifioe assay Jor endotoxin,: selotion of Limulus
folyfromus Sood cell fvafe fnduced by furi fled
litoiol warcharides gnd Eid A Fom gram negative
bacteria, Biochem Bioghys Acla 1972 261 284-289.

by Cho YW, Dhrect cardiac ackion of F. coli endofocn.
FProc Exp Biol Med 1972 141: FO5-FO7.

b} Dinarello CA, Galdin NP, Waolff S\, Demanstra-

Biom amd chavaclerizalion of bwo distinegd human
lenkocwic pwogens. [ Exp Med 1974, 139 1369-
1381,

71 Fine DP. Acfivafior of tke classic and allernaie
com Mement pathways by endaoxin, [ fmmunol
1974 F1 2 7e3-7E5. _

21 Morrizon DG, THevitch R The effect af bocterial
endoloxans on oft mediafion swfem. Am [ Pathal
JOF8: Q3 55617

%t Brunning BED, Weolfrey BF, Schrader WIL Studies
with trifiated endofoxin H Endotoxin locolizalion
in the formed elemenis af the Hood, Am J Pathol
TOA4L 44 407

10) Matchison JC, Ulevitch R], The clearasce, fssee
Jistribution and celluwlar localization of inirgee-
wou sty iR pcted I pofolyseccharide in rabbifs, T
ymunal 1970 123 2130

11} Schrader WH, Waoolfrey BF, Bruning RD, Stxdfes
with tritsafed endofomn I The loca! Shivaraman
reaction. Am § Fothkel 1964 44 397

12) Cremer N, Watson DV, n fluence of stvess on dis-
tribution of endafosin in FES determined by fluo-
rescesn anfibody fechmic. Proc. Soc Exp Biol Med
1957 @5 510

13 Freudenberg M, Freudenberp MA, Bandara K,
Galanocs C, D¥stribufion and localizdafion of endo-
toxin in fhe RES and in the matn vessels of the ral
duving shock. Pathol Res Pract 1982 176 517

14} Freudenberg M A, Freudenberg N, Galanos C.
Time couvse of celiular distridulfon of endoloxn in
Sver, lung, and kdrews of rais. Br J Exp Pafhol
1832 63 2.

15) Freudenberg N, Freudenborg MA, Gutzman I
Mittermaver CH, Bandarg K, Galanos C. fdenti fica-
ton of endotoan Dositive cellsin the vat ung dur-
ing shock, Virch Avch{ A] 1984 404 197

L6} Rubenstein 115, Fine |, Coons AH. Localization of
endotoxin in the wall of the ferifheral vascular
sysbem duering lethal endotoxemia. Prac Sor Exp
Bial Med 1962 111! 4558,

17} Braude Al Carey F], Zalesky M, Sfudies with ra-
diogcfive enddtoxin I, Correlation af phwsiologc ef-
Fecls walk disiribution of radicaciivity in rahihls in-
#cted with lethal dose of E. coli endntecn lehelled
with radioactive sodiswe chromale. [ Clin Mmvest
1958, 34: B58-868,

18] Barnes I'W, Lupfer H, Henrv 55. The Sachemiical
tavgel af Flesner dwsenlery somalic antigen; sftudies
o the val using antigen leheled with I, J Biol Med
1852, 24 I8L-10%0,

19} Herring WE, Herion JC, Walker RI, Palmer ]G,
Distrihution and cleavance of civenfation endotox-
fn. T Clin Pvest o035 42 79-57.

— 264 —



—wubg]g] 8] 39l :E4 @54 AELe FXol| Y dgzaiey A7

20) Hoffmann EO, Di Luzio NR, Holper K, Brett-
schneider L. Coover ]. Ultrastructural changes in
liver of Babomms following lead omd emdofoxin
administration. Lab mvest 1975, 30 311.

21 YMorrison DC, Cochrane CG. Direcd ewvidence for
Hageman factori factor XIT) activation by bacterial
endotoxin. [ Exp Med 18974 140: 797

22)Morrison DC, Oades ZG. Mechanisms of [ipopol v
saccharide initiafed rabbit Matelet responses [I. Ew-
dence that ligid A is responsible for Wnding of
Ii fopol saccharide to the fatelef. | 'mmunol 1979;
122: 753

23) Uragoh K, Sueishi K, Nakamura T, Iwamaga 5. A
novel immunokistochemical method for in vivo de-
fection of endotoxin using horseshoe crab factor D. |

En: Endothelial cell
Ef: Kupffer cell

Ep: Epithelial cell
Ne: Neutrophil

KEY FOR ABBREVIATIONS

Histochem Cifochem 15988 36 1275-1283.

24) Luft JH. Inprovement in efoxy resin embedding
method. J Biophys Biochem Cwtol 1966, 14: 281-302.

25) Reynolds ES. The use of lead citrate at high pH as
an electron ofague stain in electron microscoby. |
Cell Biol 1963; I7: 208-212.

26) Mizer LA, Weisbrode SE, Daorinsky PM. Neutro-
pril  accumulation and structural changes in
mom pulmonary organs afler acute lung inpry in-
duced by phorbal mwistate acelate. Am Rev Resfir
Dhs 1989; 139 1017-1026.

27) Dorinsky PM, Costello JL, Gadek JE. Oxygen dis-
tribution and wtillization afler Phorbol mwistale
acetate induced (ung itngry. Am Rev Respir Dis
1988, 138 1454-1463.

He: Hepatocyte

Am: Alveolar macrophage
Cl: Capillary lumen

Ly: Lymphocyte

LEGEND FOR FICURES

Fig. 1. Liver, rat, 3 hours after E. colf injection. Immunostain for anti-E. coli antibody demonstrates strong posi-
tive reaction in the Kupffer cells and sinusoidal surface{ Avidin-biotin complex).

Fig. 2. Lung, rat, 3 hours after E coli injection. Immunostain for anti-E. colé antibody reveals positive reaction
in the alveolar capillary walls and interstitium(Avidin-biotin complex),

Fig. 3. Kidney, rat, 3 hours ofter E. cofi in jection. Immunostain for anti-E. coli antibody shows positive reaction
in the glomerular capillary lumen{ Avidin-biotin complex).

Fig. 4. Liver, rat, | hour after E. colf injection. The surface of hepatocyte reveals immunoreaction positive elec-

tron-dense particles(arrow).

Fig. 5. Liver, rat, 3 hours after E. coli injection. The surface of hepatocyte reveals heary stain of electron-dense

particles(arrow).

Fig. 6. Kidney, rat, 1 hour after E cofi injection. The endothelial cells of interstitium shows small amount of

electron-dense particles{arrow) on the surface,

Fig. 7. Kidney, rat, 3 hours after E. coli injection. The endothelial cell shows linear distribution of marked elec-

tron-dense particles(arrow) on the surface.

Fig. 8. Lung, rat, 1 hour after E coli injection, The surface of capillary endothelial cell and neutrephil reveals
small amount of electron-dense particles(arrow),

Fig. 9. Lung, rat, ] hour after E coff injection. The surface of macrophage shows linear positive reaction{arrow),

Fig. 10. Lung, rat, 1 hour after E. colfi injection. Electron-dense particles{arrow) and small amount of pinocytotic
vesicles(arroe head) are noted on membrane of capillary endothelial cell.

Fig. 11. Lung, rat. 3 hours after E. coli injection. Numerous pinocytotic vesicles(arrow head) and protrusion of
cell membrane are noted in capillary endothelial cell

Fig. 12. Lung, rat, | hour after E. coff injection. The surface of sequestered neutrophils shows linear distribution
of electron-dense particles(arrow),

Fig. 13. Lung, rat, 1 hour after E. colf injection. The surface of sequestered lymphocyte and capillary endothelial
cell shows definite positive reaction(arrow).
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