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&iiflao NBT BrEcRkiEd 2,3 oH4EH, ~4 Fea—3 v
feb e Tuftsin @ in vitro w1 5 %

# A - R B =
FERERREMENFHRE

(MM 5141 H85 B2H4)

2 B

RO FELBED 1 oK, BRE LI HEEORENE
And b, COREERAOBEC OV T, REMRRE
haRizE - Twinw s, Rl REErRET .
Bk, HO, & ~r ¥ v (1) 8 X8 MPO(Myelopero-
xidase) ML ETH B L Ebh TW5,20 Z o H,0, 0
Eixxok¥H» NADH oxidase R X B5dDr#E 2 b
T hY, HEE, BEENELIETL TR ERZF
BEERBEDOIFFREE VT, ZOMRORIBEE,ND S
LEbhTWw3Y, z» NADH oxidase o {F#ix, B
#ifaw X 5 Nitroblue tetrazolium (NBT) 0#&TK X
S ThMMBZLHNTE, Ko TREROBEE X Z ©
NBT 0BTECHEL L - T, boBEXMB R
THETHLEELLR TS, B, RMEKCIBZ0O
NBT o #&itix, NADH oxidase i X - T 4L % H0,
~DFhEEY TH S Superoxide (0,7) KERFELTWS
LWLIBEDRZ D 0,7 RNBREERA (in vitro) KF 5
LTWwB e #EONL B,

v boBFMmEo NBT BLTic->\wTix, NBT 7 & b
L LTHERRE RS IEAS ATV 5219, §lEACt
FRERORKBOERC X o TEEDORFEIHREHN 4 in
NoTHEYZT B LEbh54H, £F0RME
DHEERBEYMB LT, 20X 5 NBT oBTRBIT
BERCLORLDLBbh5, BIEMEN RO
BERETEECO VT, TTRW OhOHEHNE
TRTLBHSY,

SH, RxDOERTIAEBIEEREA & & O Tuftsin
DIPBEVIBERLSOWT, ELEYy PO 7R 7 y—UF
X UfFhERD NBT BILTECRIET in vilro T 58
FREL, ThoEFALRMROBECRIETHRLE
L,

KBRMES LUHE

FREIRK 72 b O b v

ARt LI LFEER, Sulbenicillin (SBPC),
Chloramphenicol (CP), Cephalothin (CET), Tetra-
cycline (TC), Colistin (COL) T b, ARREHWE
@ Tuftsin ¥ X O'BI® KHE /L% ~ D Hydrocortisone

(Hydrocortisone-2, 1-sodiumsuccinate, Sigma ) %
il L7zo ¥ 7:, Nitrobluetetrazolium (NBT) {3 Sigma
#§>, NADH i Boehringer Mannheim 8D FhFh
mRREMER, FLOFIREABARBEOIORXERL
oo ATy MAFHZIHECHRMLUTTE L, T
56°C iz 30 £+# > TIEBYLMmg & Lz,

RKIRD R

ATy b (300g, 5) BN ABEAEK 12.5ml
PHEHE, <2707 r—COoB/IX4BH, FHRO
BAL 10 Btk 2 h £ h EAGLE's MEM(~tY v
# 151U/ml % &ts) THEAEEC XD MK B
15 ml/FC % B35 (7 3 EAGLE’'s MEM ; GIBCOSY
T PC,SM 2 GAThEW ., Zhickh=rsm 77—t
1~2x10° cells/ml, fFeh%k : 8~10Xx 108 cells/ml DAl
Ja¥%B%5, X 5ic EAGLE's MEM(~2) v 43
YAVCT 2 ADORLESEOK, MaEY &L REL,
UTFoRBicHt Lic,

A#IlaD Preincubation

NBT RIEEENABEC ST, HHAMRK (2X
108 cells/ml) @ 0.4 ml »/MRABRESRL, FFERE
O 5 fFRED ZMLEREAR, 0.15M Y VREEHK 0.1
ml #fn%, CO, incubator =T 37°C T 1 B gE T
%o

NBT RISEHHHECISWTIZ, HHAMRK (2X
108 cells/ml) @ 0.5ml ¥ F 4 Y a—HNF v+ —F =
VA—R54 FO(57F » 7 M) ©HEL, CO, incu-
bator =T 37°C ‘T 20 BT 5, chickb, &
DAFAFI/FADER=I v 7 7 — O EKRIRES,
ZTDHF = V- % EAGLE's MEM G ¥4,
PIRBE D £ E{L¥REH D EAGLE's MEM %% 0.5
ml #fn%, CO, incubator T 37°C T 1 WHi&%iE 3
5o

NBT It

EER5E - BAEHNER D HKEOH U T T /-
oo NRBENTABILEREA & 1550 Preincubate
LAMBELY CAY —AF+ €5 ) — B TEICE
SPEH L%, 0.01M KCN 0.1ml %Xyt EAGLE's
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MEM 0.1ml #fnx, B # i NBT %% 0.5ml %0
%T 37°C, 30 s E LT NBT RiLxfiic 5. F+H
ROBEIRIGEM % 20 5& L1, ¥/ EAGLE's
MEM 0.1ml 08 bic, E.coli NIHIC-2 O in#JEE
fk(EAGLE's MEM Gk, 4x10°cells/ml) o 0.1ml
ML BZ bk hERMKDO NBT RIGE % 7785, K
iz, 0.75N #% 5ml %#inx, NBT KL, &l
S (1,000g, 104) #f77c-> CLEELXBTTRVT
vy v 2.5ml inx, BRAKES 15~20 5
T3, Zhick b AR Uie Formazan % SE£1C
HHEL, kT HHE ELSM (1,008 105) %
FroTLEDRXEY 515nm K THET 5.

BN HE : F= VAR5 4 FIRT, FELHERE
#| & 1 B4 preincubate Lz~ 27 » 7 » — % EAGLE's
MEM G 2 [k L7-#%, EAGLE’s MEM 0.24ml, 0.01
M KCN 0.06ml 35 - 0¢ NBT %% 0.3ml % 0%,
RNRAY—LF €T ) —BTHIBEE CO, incuba-
tor T 37°C, 15 S3MIRHE LT NBT RIL%1T785.
%7, EAGLE's MEM # 0.19ml & L, E.coli O hn#k
FEEtAD 0.05ml x5z kb, HARKO NBT
RIEXT5 % RILF = V=254 FROBKY 31
KVBITBECRIBRE, ¥icFr= v -0 %i
DiIEFLT, Bbierri<Y VERBIELARRA 37
°C) T 10 i, BBEITR 5. Ktk ¥, +
AFRERIFET, ERERZC LD 2000
7r—205Y, HRAR i formazan O WWHEFR O R
»bhs NBT RIGHtEoMiasy» v v b L NBT K
et MmO E ALY BEHT %,

FrhEREMR K © NBT RIS

NATHAN Zp /i ¥ U T 17 fn- 7!V, EAGLE’s
MEM ¥:i0F R, #9 5% 107 cells i 0.34 M sucrose
o PBS (pH 7.2) #¥ 10ml % jnx @EHHER L&
Mg O 1 ml i KELERER (FTERED 5 %
BE) 0.2ml A VEFHBIVELEY FD FHE
RIEBE LcmiE s, Lo 0.2ml 2k, X
5wz 0.01M KCN 0.2ml, 10mM NADH 0.1ml, 0.1
% NBT ¥%¥ 0.5ml ®JE& %, 37°C T 15 Rk
# L, NBT RitxfTic5. Kkic 0.75N iEf% 2ml,
TNTEY vk 2ml ik F 45 B4 515nm 2 T
0.D. #JETHo \»»iE > Blank & LT Mk
%O hic 0.34M sucrose PBS i 1ml %k,
FOME -7 Akkic NBT Kib% T\, 515nm ©
0.D. #JET %,

Preincubate U7-iFdhEko EMiakhHE o NBT Kt

EAGLE’s MEM gt ¥ 7 H%k (5 X 108 cells/ml) o 0. 8 ml
Y PIRBECOWL, FHEERER TEREDS

fSE) 0.2ml, HBVIEFEBIPerEy FDTH
FhIEBME LiciiiF &, LinwifiEo 0.2ml ¥k,
CO, incubator 1z C 37°C C1HHMBE T %, = D
Preincubate U7-fF#%Ek% EAGLE’'s MEM Gif/L5EE
L, 0.34M sucrose ®» PBS (pH 7.2) %% 2ml #jn
%, BEEERT D, ZOEMAHEELE T 2\ T
NBT RitxfT7td. T/ B 0.01M KCN 0.3 ml,
10 mM NADH 0.1ml 3 X0¥ 0.1% NBT 0.5ml %JI§
&Nk, 37°C T 15 SHE T 5. ki< 0.75N HM
2ml XY v 2ml ¥ N xFEo5REE, 515nm
=T 0.D. #JET 5,

NBT HH& O

NBT 50 mg % 0.15M PBS (pH 7.2) 25 ml i
L (# 45°C iR m®), XbicEBEAEK 25ml &
Mz, BHBMI i, VX7 741%— (pore
size 0.45 4) TFAL, 0.1% BERET 5,

BfaRD~s v 77—, FHER, UV VAROEE

SE D ERICH LicRlaFO~s v 7 > —2,
B, ORIV VAROEIEORMERT L, EREHRE
10 R O ML 90~95% AMFHFERT, BY IXAHS
NV VABRTHD, FAAREHNE4AROML, <
7 m 77— LBhh3EKXEEER 80~85% & h®,
BOIZHEERPLERL Y vV ARTH T

f B # R

I. ®=9/RA77—=2C2o0WT

{e2ege#lo SBPC, CP, CET, TC, COL 3s X ¢ Tuft-
sin, Hydrocortisone ®—~< 7 » 7 » — > NBT BETREIC
RiETHEY, BHNHEC L - TRE LR Y Fig.
1, Fig. 2 iR L, #le NBT RIGHtERIfaE o #l
AERLTWB, FEARKDO NBT #IT B X, Hydro-
cortisone X0 CP 0D HIBEYRBR VW T, WTFhd
control L LTIZ & A KENEL, Fh—ED HAY
Fig. 1 Effect of SBPC, CP and hydrocortisone on

NBT reduction in peritoneal macrophage of
guinea pig
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BoktBEBIZI WL EBbh3, WolE), AR
B:o NBT BETHET SBPC,CP, ikt CET ouw¥h
3 2~20 ug/ml OPEEEIRIC 3\ T, ¥ 7= COL @ 0.2

Fig. 2 Effect of CET, TC,COL and tuftsin on NBT
reduction in peritoneal macrophage of guinea
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Fig. 3 Time course of NBT reduction in phagocytes
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Fig. 4 Effect of SBPC, CP, CET and tuftsin on NBT
reduction in peritoneal macrophage of guinea

pig
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pg/ml, Tuftsin @ 2~20 pug/ml CEFTIIH3 B
TLHEXHMAILIEEO» B LhBbhb, LhL,
CP,COL, TC DEBEIC I\ Tk, BLMICETHEYE
TREHIHEOBDH T Libh b,

RICEBWABC X > THUE LIKERETT. THAE
Ak, JEEAARO NBT BITHEO RRELYRIE L&
B% Fig. 3 iRl DK E M B, NBT IR
L LT 30 F%$RA L %, Fig 413, FELFEEEHF
B LV Tuftsin L X 2HEBYHELE-KER TDH 5,
SBPC t CP o 2~20 ug/ml 3 X0t CET o 0.2 ug/
ml i23\T 4 0.D. ff, TichbIERRR & ARML
DOBTHEDEDHAINALh S, L L CP 200 ug/ml
Tix 40.D. fHOFARES hb, F7- Tuftsin o
WTIRR & A EEBIZED b hIR,

I1. 1FehRlcoT

ZH(EFERER 3 X ¢ Tuftsin, Hydrocortisone 33
fFehERD NBT BT K THEYTENF E X
> THE L-#EE %Y Fig. 5, Fig. 6 @R Lo =7 &
7 7y — QP4 L s, SBPC » 20 ug/ml iz 35 \» T

Fig. 5 Effect of SBPC,CP and hydrocortisone on
NBT reduction in peritoneal PMN of guinea

pig
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Fig. 6 Effect of CET, TC,COL and tuftsin on NBT
reduction in peritoneal PMN of guinea pig
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40.D. fEOEFDOHALED L W B, Fiz CP D 400
ug/ml L) F3s X0t TC o 200 u#g/ml, COL o 200 ug/
ml OERERI\VTiE, NBT BTEDH B I
RObND, L ARNDOBITHEDETNHLNATH
%, La L, Hydrocortisone ¥ iHiE, = h o D3R D
UOBEE, + XLOMBOREFICO WTik, \Whdb cont-
rol THNTHLMLZERTED B K /s . Hydrocorti-
sone I OWTIL, RO &b BEELIMEREN R b
h52i, 0.25mM LITFORE TIREEINED /I W
X5chs,
III. &#O NBT BTICRIFTHMROEE

NBT R, TEHFHFER X 3B I T F4IE
BIUvELEy MOEXTRER 20% CEHEMLCEE
O, ML 2HEBYRE L& R % Fig. 7, Fig. 8
iR Lice MO X 5 iFhRics\WTit, F4, ELE
y POThOMBEC X - THIEAARIIHEIRDS
hizvh, ARFEO NBT BLeBRBEE L HRELh
Bo /BTy —UREBWTIE, FHMBC L SBE
HAR, FEARRLIK, HETHHH, TLEy M
B XsHBIbEVBEDHLARG, MFXTTHR
€L, PH7 TR LAIORFEA L, v, HFHFR
ZoWTiE, JEBME Ly B oW TR LAERT
Teotedl, ThEBIFA—OKEREZBTWS,

IV. 3k, SERHHEDO NBT RTICRIET,

Fig. 7 Effect of serum on NBT reduction in perito-
neal PMN of guinea pig
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Fig. 8 Effect of serum on NBT reduction in perito-
neal macrophage of guinea pig
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EWLEEENS LN FOVE

Fad Ak gz o T NBT Ko Time course
ZRE LR %Y Fig. 9 1R L, RIGKRE# 30 7%
TIRRITEBTDH S = L2br b, ki, FHEREF
B EELFRER F 213l # & preincubate L, £0D
HEH, MmiFzLEG L, EMamkhHK L Licd oo NBT
BILEEYAIE LR Table 1 ©iRLico = DED
EBD, WThOER FXFD W\ T %, control
RELTIREALERBEDLRRV. Tihebb, FAE
723U & D preincubate 12 X o THFHER © NBT &
T BE T 2 BRI B LRI R o ERF T,

R, EERFPROEMEMER 2> \WwT, £0
NBT RGN R 3 HRBILEEER &l o iy
BUSE Uik Table 2 1R Lic, SR 2
WTORIESED S Blank £ L[\ fi% 40.D.
& LT NBT ETHE% /R L7z, Hydrocortisone {& *Du»

Fig. 9 Time course of NBT reduction with cell free
extract of PMN of guinea pig
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Table 1 Effects of several drugs and sera on NBT
reduction with cell free extract from PMN
of guinea pig

PMN : washed after preincubation with drugs
for 60 min. at 37°C
4 0.D. at 515nm

cont. 0. 240

Cp 1, 600 ug/ml 0. 245
800 0. 235

TC 400 ug/ml 0. 250
200 0.245

CcoL 400 ug/ml 0. 240
200 0. 240

SBPC 20 pg/ml 0. 230
2 0. 235

Hydrocortisone 2 mM 0. 235
1 0. 240

Carf serum active 0. 240
inactive 0. 250

Auto serum active 0. 230
inactive 0. 250
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Table 2 Effects of several drugs and sera on NBT
reduction with cell free extract from PMN
of guinea pig

PMN : without preincubation
4 0.D. at 515nm

cont. 0.310

Ccp 1,600 ug/ml 0. 295
800 0.310

TC 400 ug/ml 0. 305
200 0. 300

COL 400 pg/ml 0. 300
200 0. 305

SBPC 20 pug/ml 0.310
2 0. 300

Hydrocortisone 2 mM 0.150
1 0.235

Carf serum active 0. 350
inactive 0. 310

Auto serum active ‘0. 340
inactive 0. 300

TiX 2mM XV 1mM C %h Fh control Oy 50
%, 75% LHLNILBILEOETAEDL h %5, La

L CP #1 UB oA oW\Tit, WIh i control
CHLTIREAEENED ST, NBT BT Rig
FTIhOEHOEEIEN T LA b5, MFIOWT
bz LA LEEIRD LR, BT, FEBME L
MECOWTEMERE V.

% ®

=7 w7y — ORFRRE, Ao NBT BT
HETIBRNX S5, BR LS ODNEEE B
NPWEEZ Hh, MEOHAIX, BEEHOBEY
MH1FREDEXORTWS, &3 NBT BTEE
BIZREREL 12T 2 e\ ¥ T, NBT BTHEO ET LA
KBTI LIRS TMBEAEENEZE LTS &t
E2zbhirWwtkEx L5,

SEORADRBTIZ, TTRALBEAIRTWSIL
FERBFIDO N ONEBAT, ELEy bD=IRT7 >
— OB XOMFHERD NBT BIEED in vitro 1 3\ C
ED LS EBYRTBELONERN L, SEIOEKR
CEWLTIZTRT 1mM © KCN #8EML T W3,
T, AAPOoAMII Tk KCN iz insensitive
7z NADH oxidase O jF ¥ AWIALTW5 & H%05
hD, Thl HO, BERKAESHFELTWBEELD
hTwb, £ D KCN |z insensitive 7r NADH
oxidase HERMICVWHICHATINERAET 2 = &
2, XD BEETHERNTAORBEYLEEL LR T WS,
RxDRBFERIC BT 5 E AR L BAK LD NBT
BLHEDZE, Vb3 40.D. L LTRLAENFR

ZEHRLTWVS, CORMBRT, SEDORADKERT
It=72we 77—k} 5 SBPC,CP X0 CET o %+
hEhD 5 BERIC B8\~ T control LT 40.D.
HOMARR bl LiX, TOBERIWTIZME,
BOTIDHH, REELYHAIRLIHBODDZ LM
FEbh b, Tuftsin T 2oWTIEEHE, ME D endotoxin
LRABE 40.D. fELHAZI D L W HENRDD
29, KCN# ML TWRWX 5 D TR EEK T
7R\ ¥, RADERTOHARWIKBED Ik
FEEEREHALTW5D T, EAGLE's MEM T L
THALTIEWS DD, endotoxin QL Dieh b
FEEhTWBdDLELORS,

AT, TC Xt COL o 200 ug/ml 1T CP
® 1,600 uzg/ml X & iz Hydrocortisone ® 1mM, 2
mM Xz D 40.D.fHixAL»AREPBRELh, BE
RNV ETLTWAZ EXAFEEIRS, LrL, =
IS OXRKI TR preincubate Ui-iFHERD & kS
HHBLIER /2 NBT BIEXH LTV 5 & &A% Table
1RENTWB, T7cbd preincubate iz R KA
B DOREFDNERD AEhind oD E 5 2ixFl s
LT3, 2L L gMialD NBT BTBRZIhbO
FHe X 5 HEIRTTWRd - 1eRT, 2 0 NBT &L
FED{E T, NBT ISR D In#FEE{E s X 08 NBT ¥
@ phagocytosis(pinocytosis) pMETF L2 L2 X BD
TV ELZORS, Tinbd, YROZ Lighib,
AR NBT EThi: NBT AXKAEOR D A&k
&, NBT BUBROFEM LD BEANLKEL LTHD
hBLDTHB EMN, ZOBELLIEPIS, L
L, WFhie LTh ZhbDHEROFEFE DM s X O
HRPIRE OB P\ Tix, Ao NBT BT
BETHRETh, BdT52 LixEV-ELBbh3,

LZAHTEN, O NBTETEFEIZIZEA L NADH
oxidase TH 5 5 LBbh 32, ZoBEEMcRIFT
HRLFREROME L LT, Table 2 iRl >
iz Hydrocortisone iz 3s\ T BB/ EMERDH H R B L
i, LA LEEIR S Rt \, Hydrocortisone
iz X 5 NADH oxidase fE# DA #i¥, 3 Cic MANDELL
BRI S THHEIhTWB,

HFHEEIUELE Yy PIIBHRINC X D, L EARR
D NBT BILECETREDL AN, = i DT
13, B\ TE x1¥ lysosome ORE LT L 5 lyso-
somoal enzyme O M ICmBEMRFELE LT3 E D
E2LhDH, SOLIABLNLRFERLE L b h i
Vo ERH BN, MEFOHRVGEIC & 5 BEEEEHN
EU, BENERIhE kol dELOLhDM, B
BRWMELTST v 7 ARTFRER LSS L EEE
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DEREHB T3, x¥s, MFHLF 0 05N K:EE T pH
T CABRLTHEALTNS,

RAMOBREENYMDITIE, KBECEE Y RE X
¥, BRFEREBEYREL TR ORRIBHTHY,
FHEELRTH B0, RMAREEOBERBORT Y
HFoicix, NBT BTAENRR X 5L, HRIFD fjH
TEHMLFEREEBbhS,

¥ ]

EAEy FVEBERAD=7 v 7 7> — Ok XOFRRYH
WT, ZhbRfilan NBT Bri#cRkizd 2, 3 0H
SEME O Tuftsin @ in vitro T35 &Y B
E LT

1. =7 7575—2RDOWT, SBPC & CP Lo 2
~20 ug/ml 3sX ¥ CET o 0.2 ug/ml iz 3\~ T 1 Befdl
preincubate 35 = Lz X b NBT BILEED 3§ K 23&
MIEmbEED bR,

2. TC & COL & 200 ug/ml L k3 X0t CP @
400 ug/ml L o ZHiRE, 3 X0 Hydrocortisone o 1
mM Ll EOBEEW \T NBT BITHECETHE L h
7255, AMIKEA© NBT BB T 5 BB
nigh o7,

3. Tuftsin » NBT BT T2 BIBHLH
hotce

4. FHMFERIOEALETY POEI & INZKIE
HHEEANO NBT BrLEYEECETI®S Z LHH
Baxhts,

AP L, RESHBEY VA v R EERE
EZME=1E BREAXBHBPLHBO>ATEE FIEFE
MR, MTHERE, ®FERE, BABAOHEEETCRIR
#HBELET,
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THE EFFECTS OF SOME ANTIBIOTICS AND TUFTSIN
ON THE NBT REDUCTION BY PHAGOCYTES

Hirosur IcucHr and SHozo Nakazawa
Department of Microbiology, Kyoto College of Pharmacy

Influences of some antibiotics, hydrocortisone and tuftsin on the NBT reduction activities of phago-
cytes, macrophages and polymorphonucleocytes (PMN), which were isolated from an peritoneal cavity
of a guinea pig have been studied in vitro.

1. The preincubation of the macrophage with sulbenicillin (SBPC), chloramphenicol (CP) and cephalo-
thin (CET) for one hour showed slight increases of the NET reduction. These increases were observed
at the concentrations of 2~20 ug/ml of SBPC and CP, and 0.2 ug/ml of CET, respectively.

2. The NBT reduction activity of the macrophage and the PMN was decreased by the preincubation
for one hour with tetracycline (TC) and colistin (COL) at the concentrations of more than 200 ug/ml,
CP, more than 400 ug/ml, and hydrocortisone, more than 1mM, respectively. Nevertheless, there
were no influences of these antibiotics on the activity of NBT reducing enzyme from the phagocytes.

3. Tuftsin did not give any influence on the NBT reduction activity of the phagocytes.

4. The sera of calf and guinea pig decreased the NBT reduction by the phagocytes. This effect
was observed especially in phagocytizing the heat-killed bacterial cells.



