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FHEROBERRFERERANDL Tk LT, B
Flx AW L¥EFE (CL) #2135 5, IFHFERCL
BRI & - TR T %28, EERRPEIC R
2 LETT 28605 5, EEOHBEBIIEICE
J 257 ER CL DE TOREREZHES 1201, KR
AR (70 ngokg™ D IITED) 55 WIZEHEE L
YRMFYY (0.7Tpg kg ! D ILED) % —BIFRHE
L, HFHEROERFEES CL IR X o TRERFAY
WHIE L7z,

IFpEk % vz CL ¥ — 27 Ei3, [TEETIE 180
5y, 360> THED LESED o, HIETIE
3043, 604%, 180 4 CTHEDE T 57z,
IFhEk L F— Vi R A A D T CL 2 HIE L
72 2%, BULEENMES NI, HFHER
N ERDH 2 Z EWRBE N, EllixAviz
CLE—7{& & HIMERE & 3ENOELERL,
IS TEECETL, 60 3 TRIEZRLIZDOS
WEHE L 72,

PlEXYy, BEDOT VR b F v U IMERICIE,
FHEREEOEREFEEVTTET 5, LrL, E
fET >R b o MERH I X P ERER A 12 4 5
RO REREDIER T D IE I, FHEREROE
EREEOHIHIE Z 5 2 LARE NI,

(EEFREDHES LIS HICB W T b, EERGE
FEDBBFICIZEZRRBH LT NIE2ELLTED,
@3> b o—VHERELEE T L EET L,
T T BIFBEDE WY, FHRERITHE RGN 3
3 EEBEOFE—FRAIEL, BALHEZE
ARE L T3 28, HEERBRYWEIC B TIIEFHER
D FER NS D B R IR R R L D
s « ffEE 25| S92 EEZ o TWw5,

FHEROBERBEE LA HELE LT, HRE

* RILKEBE SRR, - R R
FRER 43 © 18—26, 1994
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KERWIALERE (7 IV 2y A CL)
ENHY, HERGIC XV FhERD CL AT
29, Lhrl, RES? ZZEHEALEEEFICBL
THIMERBIEZ 455 3 1 bhrhrbs$, £MMER
W7z CL B — 7 {EXPBIRICIE T3 258035 5 C
LERELTWD, £z, BERYYERETHD
N3 FHERD CL € — 7 {HOE T IZFHERE I
FERDH 2 I HmEY b@ADOND,

Ulzdso T, EHIBPOEREIC LD FHHR
BEENZ LT 2 LE2, =V R My U REEE
B 5% ORI EREERE I KT T B2 =
by VIMERAREERL, FHEk CL D&k
LM LT, F72, 7 —)VIMSE L 8L 7 iF
BErHw/CLEIEICLY, =R bxry s
%0 CL OZEAICH T 2 ARG O E 2 RETL
72

1. RBRFE

B HASRRE HREH 3 k) 1, FEBRET 1HEME
BHBICEAEXS, =2 F hF ¥ 3 lipopoly-
saccharide E. coli 0127 : B8 (#3123-25-7, Difco
Lab., Detroit, Mich.) ZEHEEAKICERL T
HAuwiz, ¥4 Y >~ i zymosan A (#Z4250,
Sigma Chemical Co., St. Lois, Mo) % fE#K
T 30 RIE B, 1,500Xg, 5 LSEEL,
¥k % % HEPES #% & % (KCl 5mM, NaCl 145
mM, 7 K7 5 5mM, HEPES 10 mM, pH
7.40) T2 B ¥ % HEPES $BE# % H v T 50
mgeml ! IZFE L 72, /¥— 32— LW T Percoll
(#17-0891-01, Pharmacia LKB Biotechnology,
Uppsala, Sweden) 12 1.5M NaCl % 1/9 & i
ZTEBIZLIDB, 0.15M NaCliz & D &R
LT 68% (p=1.084) & 56% (p=1.070) D ¥
BUEBIL 72, v 2 — v GERMEEL, ) &
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0.01M NaOH ic¥f#L T 20 mM B & L TR
Eliz, AR IAHEREARCLID 4mMIC
FRLUTz,

F 32k AR KEERE IR, n=6),
YR NF V0.7 ug - kgt BERE (IHE, n=
10), =¥ F FF¥ > 70 ug kg™t HERE (II1EF,
n=10) @ 3 BRI T T, Y 6N ILHE, IILEF
o7 —VIHEERc L7z,

AEEr bR ¥ 2> 50mg - kg™, ISV T
5 0.025 mg - kg™! BEHTE, FER, —HOEMN
DEA BRI BIIRS 4 > %, b5 OB/ IR
PRERR U T2 BAMEE 109% 7 F 7 BEINAER R
£ %Fvs, 15mleh™! OFE TTo oo HEEP S
PRSI AL 0B KBRS 4 & D, =¥
RS R, R 3043, 6043, 18047,
360 4312 ~ o8 Y IR (2% Y > 100 AL -
ml™) ##FnZ# 6ml, §ml, 8ml, 8ml, 6ml
fFoiz. MKIZ1ml % 4% A7 CLBIE L
A4 ik, 1ml % EinEkek, Mm/Es XU
Mg A A FE I, B 2EFRRIEICAH
72, A4 BEZ 7,000xg, 143 LOHEL,
M D & % KAFIRE LTz, £z, TE, I
BETREFNFRERIPLIDZUF [NESVS - 5o
A, BEEERR 60 4%, 360 4,8 Y nERM, il
BAMERT, 3WSEREL TS — sz E
8L, {ERRE T—80°C TRFEL

PRI, 7703 ¥ F oa— 7 (#2027,
Becton Dickinson & Co., Linkoln Park, NJ)
IZ 68% & 56% (D/¥—2 — V% SR R A
BEAREERL, FROME*ERL TERT
450X g, 254 ML HEL 72, 68% & 56% 2%
—a—VOERCEET ZEFPREEZRDY,
150 X g, 104> Fl 5% 0 4> B L, TE# < 3¢ mM
NaCl %1z THRIER % (EaREm & &, 20 Bk
972mM NaCl# EEMZ THERICEKE L 7o
150X g, 10 53f5E. 04> MR, Yo % HEPES %
@ 1 ERE L, F 22 RET 10 FAERE,
IFhER SR BE L, HEPES & % A\ TiFh
Bk % 10%cells » ml~ ICTBE L 7z BFPEROME
1% 90~50% FREETH - Tz,

CL#EIEIZ)V S 2y AY —5— (BLR-102
®, 7aisi, B ZAVTTY, 77N

19 —

v 7 (CR-3 A, BSUFERT, 5i#8) TE— 27 K
L — 2 ER TR Tz, &%k v CLEE
i3, EEHOL I Ay Y AF 2 —7ICEI 100
41, HEPES ¥ 200 pl, )V 3 / — L ¥ 100
pl AN, 37°C, 244 ¥ a2x— N, WA
WY 100 k]l BINMZ TIT 272, fFrpER A= vz
CLHEIEZ, EHON I 2y Y AF a—T I
e ERIEEEE (10°cells + ml~?) 100 pl, FFHER & [F
B 572 4 100 1, HEPES &K 100 g, v
3 — VB 100 wl B AR, 3T°C, 243HA >
2= N, A EYF 100 xl ZINZ TITo 720
118, NIEETIE, FEke ZF— xR AT
CL §l5E 21T > 120 IFhERK & 7 — VMDA G
b¥ix, (FhE/ 77— TEbLHE,
(B TERT/MRERT), (FRERT/60 43), (HHEHT/360
5%, (60 43/#e kA, (360 4/#E#l) TIT -
72o

PENHEGE, FRERTEMEE L THEEFELY
r# 2z 5N 584121 paired t-test &, FL <
v E 2 5N 584113 Wilcoxon HE % v
TP<0.05%2BEZEHD & LT, £/, HHL
B, [BEENBIZ L TS LVwEEZION
2 #5412 13 unpaired t-test 2, LRV LFE
2 51 38541213 Mann-Whitney @ U #E % H
WT P<0.05 2E®WEHD & LTz, 77— i
2HWTO CL #IERERIE, BALEEVF b
* 3 VEERIOFHER L S — v E v
2ol L TR L TiTY, P<0.05 2 BEE
HhrLiz, BRELEIZITbRPST

2. # R

T, 1B, NIFEOKEEIL, T T30S
0.2kg, 3.0+0.3kg, 3.1+0.2kg (F¥JfEL
SD) Thh, BEEIRDSNE, 0T, IHE
HAFE, MMiEA A5, MVIMRBEORRERIRL
720

EERDFHAT I EH R EME RO 2 h o7,
A A TIE > B+ 3y R EREINT
sizonZ bz Az <Y, pH, Paco., Pao:
12 60 4T, HCO;~, MBFIHEEE I 180 43 THRARD
AR LIz T F ¥ ¥ EEROMBEA A
ST, WM VA O — v R EREET ¥ F
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x  IVHERAE, Mk A4, M S O R ZEE
AT T 30 43 B 60 4> EMERE 1804 MHHEEE 360 4
LB 99.7+7.2 97.246.8 99.7+6.4 98.0+13.5  97.0+7.2
IR 1w g7 6450 96.7+8.1 92.3+7.7*  96.1+6.4 94.2+8.9
(mHg) 6+5. 748, 347, 146, 248,
M 109.5+11.4 107.2+8.7 ¢ 110.0+15.2  108.4£10.0  108.0+13.0
- [ # 7.471+0.021 7.452+0.014* 7.43140.024* 7.469+0.036  7.4620.047
H 1B 7.451+0.030 7.498+0.110 7.484+0.022*% 7.484+0.040  7.453+0.045
MIEE 7.475+0.040 7.49040.036 # 7.61340.070*# 7.553+0.068%% 7.516+0.068
. [ B 25.4+3.9 97.6+3.0" 26.6+3.8 24.944.2 23.5+4.0
(m;“i?é) & 28.243.0 93.4+2.7*%  22.7+3.0°*  20.7+5.0* 93.242.9*
MIBE  26.0+4.2 93.843.1%  13.4+3.7**  13.9+3.7*f  17.7+5.9*
. [} 105.8+46.2  112.7+16.5* 113.6+12.3  105.5+5.6 110.3+8.2
(mna:‘i";g) B 100.4+49.9  123.2+12.0* 115.5+14.5* 108.1+11.2  111.7+7.1*
MIE 104.8+9.3  120.1+17.5* 138.8+16.5** 112.4+11.8  104.2+13.8
i ! Bt 18.4+2.5 19.1+1.7 17.6+2.7 18.042.8 16.6+1.7*
(HEMS) MB 19.5+1.5 16.9+2.2* 17.0+2.2* 15.5+3.4* 16.2-+2.5%
MIB 19.0+3.1 18.0+1.3 13.442.6%%  12.142.2*%  14.1+3.4*
‘ I8 —4.142.3  —3.8+1.5 —5.5+2.7 —4.6+2.6 —6.3+1.8"
BREE 1w 34415 —5.442.5° —5.1+42.3*  —6.7+3.3*  —6.5+2.9*
(oD WESH 442, 142, 743, 542,
M —3.4+3.1  —3.8+1.0 —6.1+2.7*  —8.6+2.3**f —7.5+3.4*
[ # 38.8+17.9  37.9+18.6  41.8+15.6  40.1+17.3  34.3+13.6
HVMREC e 4y 509405 6.4420 9.4+12.3 +13.6*  36.9+10.8*
(X104 » 1) . 44.3+14. 46.4420.5  39.4+12. 39.4+13. .9410.
IMIE  41.0+10.9  25.9+10.9*  33.7410.4*  28.7+7.1* 21.146.6**

K (I8, n=6), =>F FF3 > 0.7ug kg (I#, n=10), =¥ FbF>>T0ug-kg™!
(L, n=10) #BOBOWEL, BB TOIESHIME, A A3, AMIEO R ERT,

FORIEFEHELESD TR,

BENLEER I SR 2 B & L TTTw, * 1 P<0.05, BEREEE TR AR E LTITWY, # 1 P<0.05

— Y APBELIIRETH o7z, M/IMIEZ T RE
THEEER ALY, B, IETRE
YR b EYERERBSEMNT 2 o bia RE
{7, Lapb360aThboEbETL,

BImEkE (@) R IBHTREEEZRSBBL
Foo HBETRZ YR My rBEERISTER
ETL, 60 %2BEE LTLIEwICEEL,
360 S IERTE S TERIE L7z, HMIETIR IIEL
DHESIETL, 605%RIEE LIzoY, 3607
TH{EZ TEHIEL &hoiz,

£Mick 2 CLY—271 (42, A) RIETIR
FEEREDSNRP STz, HETIZ 304, 60
STREBECET LR, 3603 TR ERL,
MIEETIZ 304, 604, 1800 TEREICETL,

Lbd LY bEMEERLI, £k % CL
v — 7 B (K2, B) i, 1D 604> & 180 43,
I B0 30 4%, 604>, 180 S THELEMSED
Siiz,

FhERicE 3 CLE— 2718 (K3, A) RIFT
BEEBZEIED N Aoz, UBETIEXI0HT
ETHEAZRL, 1804, 3603 CRHERIC LA
Lz, HIEETIX 304, 604, 180 AR ICE
FLiz, fFHERIC X 2 CL ¥ — 7B/ (3, B)
%, 18, IBECREREEZIREDsE Lo,
I B 30 43, 604, 180 4 CHEZEMEIRSD
sz,

F— Vi E W HEO CL E— 2 #EiX, 11
(M4, A) TREEERED SR> o,
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X 1 HinEkEoZEs
AR (1B, n=6), T FFF¥>0.7ug- kg (II#, n=10),
IYRMEY Y T0ug kg (IIEE n=10) #B0OBOEL, #ETOH
MEREOBIFZEL 2R T, BRIZFEHELSD TIT-> T b, BENHEIX
R RTE 2 XTI LTy, % D P<0.05, BERIEREE IEERRBEIC LT

W, #1P<0.05,

360 > DiFhERE WA CL E— 27 f#ix b
AEMA %R LU, LB (K4, B) Tid 60 53D
Bk & RO S — v E Wi SE O CL B
-7 ECERZETHPRD 5hiz, CLY— 7K
M IIEE (K4, O CREERZ XL, IIH
(4, D) T 60 2 FHER % v 2858
ERBsERD &, FHERTEFRERE 360 47—/ VIl
#EHAWSSCERERERIED shiz,

3. & =

PR BRI BRI I b R & DR IRIEL, 5
ZIEAMES R FMD i LI RIG L THREENE LT
%, I BECIXIMAE, MMy A4, M/MER, =
MEk#KD > 5, HCO,~ L BFHEED 360 5 TH
BIETLEOATH- T, JHIFERIMEDEL
Skt rEZeNEH, HEHEETORINIE
NR L%z 6hiz,

&% v CLE— 28 (K2, A) L HIMmER
(1) OFD/SF —  FEUEBE WO T,
21N TOMEERREE I AMRBIIKRE L FE
LTwdrEzohb, &7, IFHREAVE
CLY—71{ (3, A) £li%HAwiCLE—
7/ aiEkE (7 5) OFEh/ Sy —> bk DE

BlLTBY, £if%EHws CL E—2 /Bl
BiFhEk & vz CL ¥ — 27 [HOELOHEEIC
HEHTREREEThL EEZ5ND,

ek %2 Hvwz CLE— 21l (M3, A) i3, 11
BICBWT 180 4>, 360 3 THER LANRED S
h, IIEETIE 304, 604, 180 P CHERET
Db sz, =i ERHWTOCLE—7
fix, 1B (4, A) TIZ 360 4FHEREHw
oG FRERNED s h, HIE (4, B)
Tt 60 SHFREk A F w2 SS AR ETHHE
e NT, SEEEFRERE Aviz CL ©— 7 FFfH
(3, B) RIIEETRAEEER 2L, NIFETR
3043, 604, 180 3 CHBAFEMENED S5 iz,
ZF— % FWTo CL ©— 7 K, BT
EEZEIER L, TI#ETIE 60 SFFEkE A vk
B EEERDSFED 5 h, FHERTEFRERE 360
57— AOISECERERERNED S
hiz (K4, C-D),

FERiz X 5 CL O#FEIE, FPERRNICHFEES
rrru~uF vy —¥IZko TE U RKEER
A AL E 2 —EREL, KT 270k
EhTw3Y, CLY—7HiZMED+ 7Y =
WEHEY LAFRERO BEENY 2”0, CLE—72
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® 2 4w CLE—2EL E—7REOLE)
Atk (B, n=6), =Y FrF¥>»0.7Tug kg (II
, n=10), =¥ FrF> > 70 ug- kg™ (Il 8, n=10) =&
DBOEEL, Bk TELZemE R TEEREEAEEZT-
72, &M% CL E—27f (A) B XU —2 KM (B) %
R, FTIETELSD TIT o T %, BEN B HERTE
BOHBIZ L TITV, * : P<0.05, BEMCHI IR 2RI L

'Cﬁ:'(", #:P<0.05

BRI S L AP E D A 7Y = Y BIRY, O
Z DDA+ 7Y = VB LIFPRE LD A 7Y
—vBAEEOBEROWLRANEERTP L 3h
TWw3, F— Vi E i EIFPEREl 0%
{t, 2% b CL ¥— 7 {Hi3FHEROBEEEZ R
L, CL & — 7B i3 iFhERkiE bt 7Y = %
BEOBELHLEAEEZRTLEEIONS, ¥
7=, E—F$EkE Awvwhid CL ¥ — 27 HEiZmiEo
7V =V EEOERERTEELONEDTH
ENBEZHTI D,

chorBEEzaE, NEDI1804, 3604T
OFFhERIZ X 2 CL ©— 27 {HD LRI ECFHEK
OREEEM R CIZEEZ SR, TTFEHOD I
4, 604y, 180 HTFHERICL 2 CLE—2#
DIET, ©—7EfEoEHE, FHREEOL7
V= U REAROBESTIEL T 325, Thro
HEBRECE S BRTIHBEE TWwE 2 LUK
Bahd,

YR FY XD ERbE RIEER, &
rhER D IE R R PE AL RE PR 2 B 5 5%, &
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M 3 frhEkEfAwi CLE—7{EE v — 7 B 0 250
ek (1B, n=6), => F rF¥ > 0.7ug kg (I
B, n=10), =¥ F F*¥ > 70 ug-kg' (IIF, n=10) 25
DBOWEL, G TFPERE L TEEREIEEZIT-
-, IFRERE RV CL € — 7 ff (A) B & '€ — 7 IEH (B)
@%ﬁ%%ﬁ%%¢oﬁﬁu¥ﬁﬁiﬁjfﬁ91wéoﬁm
Fl I T E 2 R LTV, % D P<0.05, BERHEIILEIE

I BeA i L TiTwy, #:P<0.05

2, U voNER, BABRKE VR b FY U THIMT S
LA B A vBSIER, YA AL Vidn
vitro 1= B TIFHERIEH MR EER L TET
w10 [TEED 180 4%, 3603 TOHOXEIE, =

VR Y URESRMVETHY, EELHIES
F4 N HA vBKRICEERS A RPo T2 TZD
2, FEERASEEIRIEE 2T 5 2 & {FRERE
ARBEENTTELILEZ SN D,

BiERE ciRmb > F b3V REDL
g0, frhEko L MEN LEFRE O
Ho18) 23T 5N TV B, F L CRERENERI
% %12 Yt O E LA E o E7 SEF

BRIE - o wik 2 A CR 3 DI, Frhik= 7
2y —€ D ERY, FhERERNERREOE T
LB SNT VD, ChoDHELD, HBUFER
HETRIZ R FFEYLE b &ML S s R,
HELBIEHA kA kD RN EE
{bah, BRI OREFT P L ORI E AL
LTwb, 7z, fFhERkiHEEs i ATP
FHAIEE T LR HET 2D, B ER
BEEASEB L T3 il D, MREDVF
by BEE LSS (TR i, S
R A b b4 Vi B & o THFHEROBRILE
MALOSERZ D, HfAZAE CR3 DEMCA SN
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S 200 © 200
X X
o al
< 100 £ 100}
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0 ! ] ! 0 I ! !
© i 60 360 (4)) © i 60 360 (43)
~ ~ s} @
3 5
= @ |
i i 6
o o
4 I
- 4 4}
1T} O
6‘{\ - ! L 0 ! L !
il 60 360 (53) A 60 380 (53)

(4 fFpEkE: F—MiEER#EHAEHE: CL E— 27 & ¥ — 27 R
TR MEYY0.Tug kg (IEE n=10), =¥ F hF ¥ > 70 pg-kg* (11
F, n=10) 2BOBOHFEL, §iEO 77—V EiFhEEHASHE TCL
HIE£2{To72, (A) BIED, (B) RII#OCLE—27#E0ZEERiL, (O
I #Eo, (D) i UEOCL ©— 7ozl R, @REHERO 77—
8L B OIFhERE AW T, ORSREO 77— i L EEai 0Pk E Hv
THIE LTz, HRITVEHELSD TiFo TWwd, HERTO 7 — VI & a0

FrhEkE B iz CL B — 27 @ 2 088 UL TN 21T, * 1 P<0.05,

CL E—#{&/BaMmEkEL (< 10°cpm « cell ")

1
Al 30 60 180 360 (41)

X 5 4t Fviz CL ©— 2 i/ (iR 0 258
EHEEAK (I#, n=6), T FFF¥>0.Tug kg (II#, n=10),
TR MFT 2 T0ug-kg (IIIEF, n=10) 2BOBOHEEL, FitTOL
M%MA w7 CL ¥ — 7 % MRk THL 7z, #RITEHELSD TiT->T
Wh, FEREEIESEREE2NBICL Ty, % D P<0.05, BB
BRI L TITY, #:P<0.05
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LA 7Y = U REEROBREN TIE L 7243, [FIRFIC
Bk D EITRIFHERN ATP A & b, CL
HIERFD A €5 I3 2 KIGHET Lz

LHERlE NS, —F, BMERSER I Y 2 B
ROSFABIM AT IR T 2 Z L HBHIS LT 5 25,
hERIZ EEMECHEERRELENET T
52, ML BED 30 47, 6043, 180 4 T D ZEALIE,
IDESEBFICEoTHHBHEN S,

FEFERERO X OBREESIEELS 5 wixiif s
T, CLAEHEDOE#FZ 7256 L TWwaniHS
PTIRRV, £, SBREOLVR N FY RS
IZ & D EFREREBERE A IHI T 2 AT RS T
BEDH B,

DLEXY, BED Y RN b F v U IERIC I
FEREAROBRRREELITTET 5, LirL, EHE
> R b F v v MERIC I3 RERE A 5 4tk
BOREREDIER T DIE I, IFHEREEOERE
HEEOWH BRI 5 Z edmanie, Licho
T, MEERPYEZEELS SRy, BEFELLTY
BHNCEE S ® 5 2 L AMFhERERED T 5 2
THEETDH S,
WMERZZICHRY, TS CRBEBY 2Lk
FNAABICHE BB L 27 & & bic, E#EE
WL TTHW I IREEARBRBIF, REIEME T o &
BLET.

AFOEE 125 40 Bl H A FRErF =84 (1993 45,
BT wwTHEER L,
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ABSTRACT

The Effect of Endotoxin on the Neutrophil
Chemiluminescence in the Rabbit
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Yasuhiro AsAo

Deparitment of Anesthesiology and Resuscitology,
Okayama University Medical School, Okayama, 700

To examine the effects of endotoxin on the
neutrophil function, neutrophil-dependent mi-
crobicidal activities were evaluated by the
chemiluminescence (CL) method in rabbits injected
with endotoxin. Six rabbits in the first group were
administered saline intravenously as control. Ten
rabbits each in the second and third group received
endotoxin 0.7 g+ kg ' and 70 pg - kg ! respectively.
Luminol-dependent CL in whole blood (whole blood
CL) and in isolated neutrophils (neutrophil CL)
were examined before administration and 30, 60,
180 and 360 min after administration.

Peak values of whole blood CL in the second
group were significantly depressed at 30 and 60 min,
and elevated at 360 min. Those in the third group
were depressed more than in the second group at all
times after endotoxin administration. Peak values
of neutrophil CL in the second group at 180 and 360
min were significantly elevated, but those in the
third group at 30, 60, 180 min were markedly
depressed. Experiments combining neutrophils and
pooled plasma revealed that these CL responses
were associated with the neutrophils themselves.

It is speculated that the neutrophil supression
observed in the third group was caused by the
overactivation of neutrophils induced by the
activated complements and some other stimulating
factors, and/or may be due to the abundant appear-
ance of immature granulocytes with lesser activ-
ities.
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