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Ahstract

Primary objdetives of this research project were to examine whether and how biclogical
effects of NO, or O, are altered by cpmbincd exposures to these gases. In order 1o clarify
these objectives, rats were exposed to 0.05 ppm O, alone and in combination with 0.04 ppm
NO, or 0.4 ppm NO, for up to 22 months. Acute and subacute exposure experiments were
also conducted to asscss the results obtained by chronic exposures. The following studies
were performed in this research project.

1) Effects on the gasecus exchange in pulmonary system, 2) Effects on the neural
function related 1o respiratory tract, 3} Effects on the immune responses relevant to humoral
and cellular immunity, 4) Morphological effects on lungs examined by light and electron
microscopy. 5) Effects on the microsomal xencbiotic metabolizing systems in lungs, liver and
kindey, 6) Effects on lipid peroxidation and the related factors in lungs of various species of
animals, 7) Effects on the metabolism of prostaglandins in lungs and other organs, 8) Effects
on the amino acids and peptides containing sulfhydryl groups in lungs, 9) Cytogenotoxic
effects estimated by sister-chromatid exchange, 10) Effects on red blood cells and the
cytokilling activities of alveolar macrophages.

Major results obtained by chronic exposures are as follows:

Morphological changes, such as enlargement and proliferation of the bronchiolar
epithelial cells, were observed much earlier by exposure to 0.4 ppm NQ, and 0.05 ppm O,
in combination than by exposure to 0.4 ppm NO, alone. However, the extent of these
morphological changes was not markedly affected by the addition of O, to NO,.

The combined exposure to NO, and O, altered the change in the partial pressure of
arterial gases caused by NO; alone. The decrease in arierial O, pressure was observed during
exposures to NO, alone and in combination with O, and furthermore, the increase in arterial
CO, pressure was observed during exposures to combined gases.

The cytokilling activities of alveolar macrophages, especially against Candida albicans
decreased more profoundly in rats exposed to combined gases than in those exposed to O,
alone. As for the immune responses, subacute exposure of mice 10 combined gases caused
a severe reduction in the wet weights of spleen and thymus, a decrease in the anii-OA [gE
antibody production, and a suppression of the delayed hypersensitivity reaction in
comparison with those caused by exposures to NO, and O, alone.

The microsomal xenobiotic metabolizing activities in the rat lungs were induced by O,
while reduced by NO,, and were not chanped by exposures 1o combined gases, suggesting
that NO, and O, affect the xenobiotic metabolizing systems independently and additively.

In cenclusion, exposutes Lo combined gases, NO, and O,, augmented the effects of NG,
and Oy alone with regard to the changes in lung morphology, gaseous exchange, cytokilling
activities of alveolar macrophages, immune responses, and xenobiotic metabolizing system in
the lung, which are all vital 1o health. However, careful considerations are needed for
assessing the combined effects of NO, and Q,, because, for instance, the marked species
differences were observed in the response of lipid peroxtdation of experimental animals to the
combined gases.



Key words: nitrogen dioxide, ozone, exposure in combination, rat, mouse, hamster, guinea
pig, rabbit, lung, red blood cells, alveolar cells, tissue organella, physiology,
pneumovascular function, neural function, bronchial epithelium, electron-
microscopic morphometry, alveolar wall, collagen fiber, immunoclogy, cyto-
genotoxicity, metabolic functions, proliferative responses, aging, ether-phos-
pholipid, microsomal xenobiotic-metabolism, microsomal electron-transport
system, cytochrome P-450, dolichol, lipid peroxides, Vitamin E, glutathione,
phospholipids, fatty acid composition, polyunsaturated fatty acid, glutathione
peroxidase, glutathione reductase, glucose-6-phosphate dehydrogenase, -
glutathione S-transferase, superoxide dismutase, peroxidizability index,
prostaglandin, prostaglandin [,, thromboxane B,, arachidonic acid, 15-
hydroxy-prostaglandin dehydrogenase, alveolar lavage, y-glutamylcysteine
synthetase, glutathione synthetase, alveolar macrophage, active oxygen,
cytokilling activity, glycolytic enzymes, DNA synthesis.
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B R L, BRI OSMECIRAAED & i1z 18~22 pHICITERER L 7z, 2hs
ORI, FERUSEORSEFES X BARECBE O NO, T SESRELIET S L
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SR PIRYE, RIKE, b2 0iOEEERGERYT L 2 BBOMRE, RUhs0WE
LED LB EETORSHRI DL TSR E bRETSLETHE I,

3.3 MRERSRTL

IHET, NO, O, 0L 5 KEBERA AR, HENERETH RIROEE I X > THRE
BEOETH#ELT I eARESA TS, B2 LETEIOEREE NO, EHEBEFERICS VT,
BC B 2 F ARBSENET U, ERRMENS S Sh? e ¥RELL, SA0BEE
NO, U O, HERMSHBFERIT B LT, M 517 2 & A 5B pE 08T, K UMERS I I 1= i1
ATERBMELT EE I3 L sHoMC L, IHNMFADHESC LT, 2hs
OIERMEALT 2 2 2R L T,
ERRMEAVEREONORAL Uik, [LEXEORE L5 5GERAE, MERECMED
BN & 3 4 AREERORD % EOBEBFEL, BREY S ARBROE FEONEREEED
b, RUTERBEOELSEZ sh 3, BRSBEOREENFRC L, BREXEEoR
SR UHRECHEOEROELIEE TH -/, Litdi->T, BEFENTLRSEZRNOEFS
RO —HATEH 25, EHNERHMLES, hoBRE LT, SHE8ICE T 2HRAED
T, TR D bBRENECHINAERENE RS KBN 2T 2B d 2 tiEions, 21T,
ERRIE U KBRS S & (CIFRERREOERB 2L - L, MBI 24/ AKHes—BETFa¢T
WAAEEMNH S, ThE TOMREK LW, 7 AREOVIEC I, BB LB OEINC L -
TN P ORGP RS ARWE L —EICF LD LT 2HEFALE 2, $0AMLORE
Tk, ~ES 0 LRMBRROEING EOREMEHS BT, SEEEEEs#ETI 52
SNTVE(E D, £FRTH, 4~18 » A B ix FIEBECRMIERIBOTwWE Z L2380 T
Wi, Lil, RFFROBREERC, Chs0REBECREFAE2Er T, R BEER
MERRBIOBBETELLIERERLTYS, £, 22AULORBRECE. 80l
KEIREEHOETHHEBINIDT, JORHEATARBOPEN I D 2 2uaHEs
2, BREEGRERZEC L2 EEBONUEREME, BECREOERIMRELFIL,
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3.4 SEBEM0 LARURERKEEOE

SEEFALEER, S L DEEND 5 WIRENRESGARCRICL TREOMEL &
RIEBO—2TH S, COSEAENEE, TvAX—FRLEHIEECHEALT O NS
NTwa, ¥, FEOXNGHELRME L -AETED 505, EABRKA OIS FEBEMN =0
BORERE| SR ITIENFELNCZ > TD, FHRICBLTIE, FRFLSUELORE
CARESEEIrRIZTERERDETHS 7TaOASY 77V (PG) DEARRE #ORHM, RU
HREHICE T2 MEEFROEHSENO, 2O, EB LT ORABESR I 2 0 EME
L, KGERYHE R & 2 0EREM A LT PG RUHESZFBROEENEL T REC>» TR
L7,

SEO LR AMES SRR T A Y 7Y ¥ (PGL) OB 2 E£8558E, 10
ppm NO, #3214 0.4~0.8 ppm O, AMRBTET L1, —H, [EXTFRHOEEFR %5
FrarREy A, (TXA) Btfaf a b Vx»C (LTC,) i, FTHnL i, ZofEHa,
NO, % 0, 12 £ - T PG ORGP ENL T, KEOMBEOFEHEAEFFC T2 I itk b, &
EOBREESERAND L ETBL T3,

S ERICH T 2 BN R RIS s AL, ST O TR INE OZE b E b 1 S
THEISE RSB OB HAEEE, 0.4~0.8ppm O, BEBEFTHML 72, /o, KET LM
BRL, TRLOEORESLKEESC L > THB N, WRES - FEBREORT 255
ot CHEEDRENEENE, 4~10ppm NO, EMBE TH L -7z, DLEOEELS, Cho0OR
BEL A0 NO, 2 0, 12 & 3 IFIEZ S8R U C RO E O AR, HIREHS b 26T
e DB LPTBLTWwa, DEORRE, CHs0BELVARALEONG 2O, |
EOMEMH 2 RFEEEOTESS SR LE2 I L2 TET 2,

3.5 EPRBR~0EE

IHhETO, RUNQ, &, £EFCHEHOEARRETRIEEYRAEELONTEL, LLE
M5 0, RUNO, i, Wi 7 0y — A0EYAHACHR T 2 B8 L RIET 2 & »RETETH
LMot TRET, OEMRBCES T5F 7oA P DERERUT-Z b7
U viir F A ALTE SO BB R, NO, SR CEANEBC I - TETT2 225
DAL, KFRTE, BoF b2 0a P-4550 DEBER U T- b £ 77 ) YR F AALEESE
OEPRBIEIE R, O, MR UBEAMSREC L > T LAMMNT 5 2 288 ik 5, NO,
BV 0, DRESBOHBE, MosU 28RO NO, BRI IEHETOREIER
H, 500, BEC L 2EENMOBE L ERSNIER o7, ZOBEHELTE, NG,
MU O 8B ZMILTHI : 7 0y — A 0EMRBRCEA LD, BREICEE R
AR ELONSL, TN EENOERE, BRE NO,+O; HHEaRMERICSWTHLHE
Dot 0, DADGLETE, 9B F b7 ol P-450 SEAM, 2078w 7<)




frLEiEE

KEBIEER U R A7 28 3 VA FAREREEML 2%, GLBERMFC NO, 2BG L
GISEHTIE, ThoEMRBEEMREINL G-t 2, ERICHWA 7 v OB
vy, EHRBNEEO NO, 8812 L 5ET, $20iR 0, BRICL2ENCBERECHEN LS
e, AACHTIRENE, BEofEuEALTWA I eBTREh, O L oleR
HZERICEWT, LVEEED NO, R0, 125 ->TF b7 gl P-450 S a R B BREMEL
ZUoR, BlhcfEor 2T 2 BEMSHRLLONZ0—REEZ 5N 5,
BTHICBL TR, MREX LED 7 7 7k U £ o TR, 7 7 ob P-450
FENELBVWEYRBEEERT I Lo e, EMAEERLAERIT> T2 ETH Y,
KRALTEE¥DE 2T 20BEST 2 L s Twa, Lo T, REENEER
HELEETHE, 0, BRI LBHOF b 7 v L P-450 §EOMIIR VMRS D i,
TR O E H 2 WIZRBOBIHEERB L TWwWE EE L6105, NO, BROBEE, ~LaF >
RZMNO, b LS NO, KL TATELR D, MARCHECs»»rbosTF hr ol
P-4502&EaE0 L, BEYORBEESET L EEZ NS, MOEMABMEC L - T, By
CHEPEELI NS LERC, B bERE SRS CRECERT 5 IS, REPHE
HETAIEMECLART v ~ORELTHT 20K, REFEMEC L IMoEYRERD
T EELERER 22 eE L 605,

3.6 BEmMM

FHRE BT, RERGWES T 5 U v B UM~ 707 » — Vi, NO, 5010, 2
Bl ->THEEEZIE 2L, RURBELLSETHHUETFEZI STV I t4iHo itk 5
To BBATANC I, MR, BEECRMMGO Y Lo RER UIlE Y 2 0 7 7 — Y ORI A
L, BBEDOHTY, Vo SROMBELERERU~ 707 7 - YORFEIBET L, 2
OFH SRS L USRI D Y Bk, BRERERASELNER LRy~ VICERL, il
HEERELRACEE L, Lrl, ELREE e 2 cBH) v BRoMBEEED L, #l
HEEFEMLEF U, 27, Vv BRogh#Ebx2iN%+ 270Xy 77 v 9 D, 8KEHRE,
NO, R0, BMEBEC L - THBEUMBRTRELL, Thsnl eid, NO, kU0, 881
o TY A BROMBEERIEZFTEZTL 2 2TBL T3, Mla~vra7r—Y T,
DNA £5ROITER I/ MNECHES ML, MBI ERCEEROBRIEN ML Z Lo,
Fuvro7y— Y EORBEERVTBERR UVEEERBOEC L > T, CSBEEY
AR EDEHENLGEGLTWwE LI AZ S, LHLEESE, REVHCEERCRW:
TRCOMEDTHIL, TOBREBEVOBBEICL > TEEEL Lo, ZORBROET
i, BEBENO, EUVO,HERERH»ABKCEBLGI~GIDTRTOHT, HBEHL
2 OMESCIIL TR sk, 2L T, 0, BB Lalila~ v 7y -V ORERETOR
gu,%ﬁm%wtiyh@%mt;OTEXLtoLtﬁof,ﬁﬁﬁﬁéﬁﬁiﬁm;af
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FERESETLA-OR, ZEREYOEBLCHFEuF AT 2BENsAL-Onz0—FHeL#
ibha,

D SEKE U 7 97— Yid, BEOSEEEMSMRCHEL, ORMROEIHEIC
S THB AN I EPHIGATVWS, 2OZ L, NO,RUO, BBz 3HE”S ) 38k
Rultld=s o7y —Y2EHET 200, BFENCRIns ORMROMEERIIEY £ &
HRREL LN, BlCHOSEEENMHEOMIERENIBET T2 I e80sn Ty
b, R~ 2 07 7 —VOEREELENO, BP0, BRETEEZZUR T {20k, Bt
5 BB OBIERE I OET I L > TRIEEINET L0 TES 3,

3.7 FEHEMLAEE
LHEDEEEREZLD 7 v P OGRS Aot ah 2 SR{ILKFEORZ, NO, HihERE
BOWE R L THSEMSBOHE R, RRCENT 2N 22T A0 5 9~13 s H I
BE i, #HMoEECEREr o7, Lnl, TBA RIC & - THIE L 7o Bt ing
Fid, O EOERL > THRARCENT 20 B 2H» 5 9~13»AEE D, poF0RE
B b AEEMC RN 72, 0, IREA LR VA NEREMET IS s v ERUCOMRICE
FEREYS, EERMZBEVIRCEEML S, BB LAETLE, 2heDZ ik, NO;
£ O, OWERBOREINO, HHBHOBS LV ERICENS 2 &, RU, BBEHCERO
MECEYERBIL, ST L VBORBRENA PV ARRITWE Z E2RR LTS,

3.8 @ipEE

ERETIE, 7R, NAAY =, Ty b, RFELEY MZNO, +0, 228 L, M@kt
BB 4R, MEBLEHARET, BT VIREHKOEL 2T~ 281X, NO: H5ni3 0, &
HEBTIR, WTROBME IBELETMSRE I SR WEETT o/, JOBREEAFT THES
BE{TIofEE, ELEy b2 T0s, LEREBCEELELERD s, 7 v P RUAN
LAY =Tk, HERBCLZBEEIRED oG oz, 20O LR, HEREBC DL TOMKR
EL bAOBECOLTHRETIBCE, BEEYEERNLETHI I LERELTL S,

3.9 HEEBOICY

AHETH, BARBCLA4B0RE P EMEROBA L IERL, WEOEVEHMT
THEOMBERENTH S, RABBCHOIMEE LT, chE THROEMNH S NO, £
REZA XS b THL O LOBEH A 2HRAL,
EMETHE M 2 o L EBRERODL S, EERECETILDEEFRBELILRIK
Lo, EMBITIE, NO, & O OHIEIC L » TEL QBB S s N 2156 (5 &,
HEOEERYIMEROBESCHATHEE TH Y, TOBBOREATLIHANTED N
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FERAG - FiE | EECsCIBELr | wo@ fom (B eewe
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BE B @& B i 0F AR EARE A% -+ +
FUAY TS Y ST PGL (% -
T EBERTFF b GSH 14 +
ke ft T & M Rk FrEkI 5 MRS R (SCE) -
4 *® i il il wru7y—-YEEEE +
+  HERESHD + | HSEHR AR — CHEERRLL . < HHBREE

& (FHEh) o@D s, BHERBEREFICNS &, ATFOH L LT, WPREH
FHFRC BT MPERER CREBY ABE~ORE, livs o7 7y —SoREHEE~OBE
wErHD, BEOFLE L TR, KTEREMEEEC L I FEPESNELSD T o5, BEt
FREERIC PO TRAEAOMESTE D 6L, 270V —LRPR#HR~OEEHR NN T
BB, O IED 28, e NO, i3 ME 4 2 AR~E 7o, BEREBETIHE»IP L4
BESERSNW TV, $/, BRARENELLHRMEPEEHELCIS b k5, BhE
B LOHB LR 2BHEOREY, SARBECI-TRAZ I LIIE -0, A, FANE
BOoRERCow TR, BB LCEE, BMxEL D BFINAEE Ta Ry, HFLWEER
ROV TREMEREO/NMEESHE LIV,

BT, FPFRTYES 2L 5 LERCHT 2 &4 OREEROEL 23T 5 12472 - T,
SO EYEHIEW., RO OBRES*ZE T2 BNERTH L, BB, EXLER
MEES E MR RS S, BIEEZREVANY FFAORD, FOLLTOBELRTL
ZPEVILTHRETHS, EEMIRTRCOBEIC > TE, PAEEMEESREDET L
BEELLL (M2). EARVEBEEHR THEA A EER, MEF A ERcEL T, BES
- BEER - OBETHR S 2 IBEA T B (20D OBRR) cBL, hoiEEis
HANLBEOTHESH TRV, H50REROEEEORBORE, ER~AORRBIC
DWTRES TR CERE (B20CoRE) BT ok, s LIRHREOERCUBT S
Erohd, ABRUEAMERTY, MERATEBR2EZ S 2 cdshork,

NO, £ 0, tOEERER, RIZAGNI I ICHTEMBEROBELBS L b TEY
Vi, E70, A, EEMEBRT LR I TRESHMENRD SR VFEET b H -1, LhL,

o A oA a o oAl o oA oal o o A



FROEE B

A) HEDED - EWMENRE T -2 (R
F FBHEEA R,

B) B¥ - £WENsBBEIERA LS, £
B HERTERTE - T, EEOEEEOEER

ik HHRE,

C) BMBESh-HEOTMENE s H TH
D o, BHEEEOERYORGOBE, &

HAOEBI LTI S 2T GBR,
[ EEOREKAN D) B 0L BEIEE L OME TR 0

/ wwmomsnve  \ 2 B,

E) mAL RIS h 3 RE.
// 4 kA f _\\ A F) %

K 2 KAHEROBE~NOEEOBEOEZT
(FRAEMREFEROEES NO, HELHEMERWE ((T5) £0)

i b
BEDEI L
ER

BHDIE 2 h L [ |
HIF 2 O OR

m O

AiEskcats 288 LTaRE, EERENS- SRS, 2310, @RLEEER
B AEEDERT, Svb, TUA, NARY—, ELEY DL, ENEY FEFTE
VHERFRAREL oh LS, HEPRCEEZESTET LS, HABEC VW TR—F
HELRFABLETH S,

4 SBHBEOMRORILRE
BRIRE (HEeF ARAKRBERMIE SRS ECHT 2 EBRUIFE] 282 340, KifF
TCORRERE R, SEBIAIELrIRZWREDOTRET 2,

4.1 RRFROBVRESHOFARSEF

BEORQFERE, BsthbAREOBECRN T80 THY, BUBRBERDONOEE
BT RmE 2 32 RENESHETHSL, JOBRREOWRSE R, wEEFTST
0, PR TFRYEORBEERERZNERIMERA L L TEWRECH 5, i, HEEOEEBS
DEl, TAAFBEOELHZVETBAROELZZCEST, FILOEL LHEELEY
ERREPuidtah, KERBOBRIECEES, RUBELETEREZRL TS, 20
& EWHRT, RARGEMEC L3 rOERE~OEHR G EREILTWS,
IOEIBARRBREORRLE R 2, ENATWEFRSSHBITI NEHARE L LT, 8T
P - 7 ARRSOER Rz THARECHET I ESSERLESNIBELEL 50
Bo TRIEDWTIE, ROBFHHFELLTFEIN TS, AN EFTLT, SEREAR
PR NS WEREDH 2 FECEMEOSHICMET 8758, L D HIHMEEYE RS =8
LTHEMICID A NS OH 2 RAERE L DFEET 2 HEOMRE, 35C3BARE:E
THT 20 D0AEROERECET 2HARVLBC R D eFELLNS,




HEE#

4.2 S#OMEOuBEG

INETHRANA LD, SEHRPPENR L TREPEIBD TERcH 2 L PHENL,
IRSOYMBEOARICE 2 AR FME T 2 Ak LTR, B X 2 RAERS SR bEHE
BUELEDLLELONS, LHLass, TNTOMEOENTHEY BRAKBOSTITI 2
CIEHEERTFEINS, IOMBCHTAFEEL TR, BEEOR Y Y-z IOl
B2 2EUMBRESAR IR TVw20OHNEE L A5, RRGRIEOEMTMCEL T, M
R, REEERR RUSREEERABL-HEBEERREORRENE HEN S, &7,
NS in vitro EREHCTARES B OSURTOBE2HHT 2 2 L id, FEEEHE
TRETHEBHTERELELONS, 25 IASOMFERBRE, HTFRPESESLEYED
UAZFREAAYPEITINDECLEEBLEREHLLLTHS 2,

IHETOSEREECHET LR, BESn L BEENER:OMETHR WA IO
D O 2EEasNBEEOTMESES» TRuD, HE2WIEREROEEEORBOEE,
FRAORERBI 2L THL TR WERE (C 0BR) THEmS AT E L, FilxTE, FC
DRI BT 2EEENRE, BEN»ORRMCHERED TEL, TORRERE AFRE
BT, NO, ® 0, VAR L TAEESTTERD (GEREE E, T THEFARL2HELTR
LTWwaDTRE{, 2R3 EAAoBERE (MEFM HEERTH L 2 L 2EELL &
&I, COBERIC L > TRNOEEE2FERL,NO, 20, 0EMEL B 2 TFoTwd &5
2ohd, TOEKT, RAFERYE L 25 6FEE, TOBMCLAGEORT L LTHL
ZOTI S, EROBHEENNEEDOREL S —BH IR SN 2KE~DBTL L THET
RETHAI, LEo7T, NO, ¥ 0, it L2 EEREET 22010, EEIERR-> TV 5HE
hkofigaghrke ohio b i, EEtEREL, EREHERLL (EFEEDZ 5 L HE
ahd, £, AsrORRCEKOEESERISHEE e, TobbEEEISEKRT S
FRANEERORESRE Rof & E1, £ NO, ® O L TREREC 25 t FHE
Wi, Sk, EEEONELZBATORE L #OFHBBOMBEL—BEL 5 &g, REH
MBI T 2 EMTHEO L TEE LT, T, BRENEELER T3 L CLEELTS
HUEBZETHEED, TORSOFERE LTI, in viro DREGR, KU in vivo ORAE
BEBRPHETL I ENREND, in vio OFEE» O X, SRR TS M CEB~ O
WREOME R T200EE 3, Ldl, SEESTHESRCZIZNES, HowiES
BEOBMES Y OBERSINL L L inviro DEBP S TRT L LREEL Wiy, BRI
HEA L~ TORARRER BTG T2 L TEELHEL 5B THE I,

B TA%IE, SRMEBOMEE L TTLT, BEHRIEC L 2 ABEE 2 RRE C 20 O0
gopt, 2T ETEBEARLEELIONRS, JOATH, CHIVEETILUTORBIIET 25%
ADBEIl % BHRANCHED 5 2 EBNEETH B, KRIRA in vitro BER 2RO KEER
WO ENHEEORRESLERREOBBORIICRET 2R, RUBAREERC L 2EEY




HEOBE L RS

AL TOEERESICS 2 2EBOWMRE, COLOOENRFRERETHEI,

4.3 SHLBrIhHHARE
SEOHBAMEOFEA R 2, RAFEYEOEEREOEIR T 2 ROV ARE L
T, ARSEOIEL T 505, RUEEREEY Tl 5y AT AORRCHET 5 s
BEr#zohid, SHEEEOFEMR, LTRRTe80THL,

. AEEEOFEET 28%
(a) EROEREHEREBOMIAICEET 2%
O B R R T O RER
KREERE I & 2 e A, RS04 ARt TERL S EEsn
LipefEL, SRZUERTOBBCED L IEHLEETHS,
(b) PEUREEBOFREOHIIC AT 2%
O SIS RE I BT 2 RS
7 VAFE—, SEAEYE, BREFEOET, BEHiEoEBoEEROREOERK
RREROBERAES DS, 070, REELSHBEOBIECET 2 BROMES EE
FEROERFEHICSLETH S,
OUHEIRHRBT T LB ORASE
PER 3595 B O FEE & KRS RWE L ORREROEHO 20z, REKEXIREH D Wi
TAERENE L ¥ ORBE S VB ORI SRLETH S,

1. £EEEs PHT 2 > AT AOQRRECET 2095

(@) FMALEMED in vitro MIEROFEFR
IR RO MU L L CIdMlERE, BT, RUeBEREEEAWT, KaFRY
BoMass st T 52 50% T3, £/, nvivo FBEREPLECILUCTIT Y, FHE
L1 in vitro BHERFE W TERBR ~OEH EITFHT 5,

(b) REFHMEOFHE ERERORTE
DNA ~DOiH%E, BIEHHROER, RUMROME L8R RIZTRAFRYDEORE LM
FBT2HREBHRT 2, COLDE, HFEMFRCRRET T HERFESLETSH 2,
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1) MR 4R BFSE

10~20 ppm @ NO, %5, # %v>id 0.4~dppm @ NO, # RYIMSEL /-5 » TR, IF
REEEOET, BEEME CHEOETRVEE vy 7238 L LR OEHSFAFEEAL
2TV EERAEOENFETHs ML, TOREEL TR, B 5BELKBIAD
THREOE TRV ERMERDT 235 » AZEHNEZ 5Nz, 72 TEWETIE, NO,+0, #HE
BEOBELFRAMYNBRALSHSAICTLENT, O: BV ARE L, HLOBED
NO,+0, DEGH A% 7 v VFEOEBHCREL, PREFEFHIEFC OV THE L, BEMNIR
L7

0, BIRRE © F» MZ, 0.4~0.8ppm O; % 2:BHBET 2 &, 10~20 ppm NO, 2 H[HHE
BB L ERCERBRME - BRBIESEE L, Z0K, B - BREEUEHR « Siknso
BRoEAGHERCHRL Tha {, RE - BRMEBIESEZIREV IS, fiCEd3
H AR OE TN R® a2, LaL, 10ppm NO, ERBEMRER C X 2 BB FEMER LT
Ly ERBIEZFELRNI E2 5, 0, & NO, TRF AT 2ERSRL 2 - & #5H#E
END, i, O ZBBLIN, IFZEO#HB T, n vio BT i vivo ROHEBETHCER
MBEOEM LEIMAR D o 1, FRABATET S 2 LR, LidioT,
BERALH O T BRI L SREBIMED —~REEL oMb,

#HAHRE  4ppm NO, +0.2 ppm O, @ 2~4 AMIESEHE T, EELFRNMES U REEIIE T8
Baihlz, 4ppm O NO, RU0.2ppm & Q; BRBEB TR LA L I LERPRB L2 w2 b
7o, HEARBRIMBEN A~ORHELEDL Z oA LL, 801, RO LI LHERED
FEE, VALEEOETEI IR TI ESEe MR o,

—7, BUREEER (MESE) T, 9 &V 18 »HSETE G 3 BECEREHMER U5 K
MAEHEED S, FERFCAROREE ~F 70 vESEMNLEZ c0 6, REFRESBVTHS
ZEDHALL, 20»ARBTH, GIBTERBEMERY G3BHTRRRBIEL TR Lz, 0
B, ~NEZ Ut LR ERMBREOBINSRD SN -7 2 Ed 6, L 2REFRDET
WHEAENS,

lED#ERMS, NO, & O R4 BEMANE» & A2 £, NO, i3 0, & BEMFEME %L
LR, O REMRME: MRBIELFAFCRI T I eBsHlorizko72, £LT, £0
REOBEIHARBC L -THbon 2R Ih 2, RIBBERTZ, 8BrAEZ

B D 0, RUNO, BERHERERIZ, NO, 2 BELAV 0, 0AHDSEBEE (G H5:130.04 ppm BV
0.40ppm NO, % O, L BALLEBH (G2 AU GIH O=BEOFETIT . O, 08B Hikl, F
B 1B BK 0.10 ppm, £ OO LT 0.05 ppm kK B4k, TR S FROIMKE TO, BESE
FHER o T7 oy 7 ASHTERE e, NO I, TESESFL L,

- o= - o oa

o e a oaoamal o



AEOBR L EE

TIAREERAE M, FOEBEEMCES TRIEFRAMET T2 Z b EEINES,

2) HERCHATI>EREEFHME

BT NS AR R O x 3, B ORESLEROERMMERECHEARFOERTE V-
L EGEGORNCRAMOERLEEZLLRS, JOL I LHEROEBRLREBFRMEC L -
TED LD BEEZT2hMa L0, PREEZER, THREEA~OBELCTHHEEOU
RETH7

BRIBB~ORE 170, RUNQ, OEMG L RQESH AR, 7 v P OMEREFECER
ENT 2 EFHAMEREROEHCE 22 BELRE Uz, WRTGEOF RO MHFiil £ Bl
LT AIHERZERE, 0, KU NO, 0RF I & 2 BRWROTHA CEE L T, Z0EE
EUHDFDID Lz, LaL, [AENE L 2EBEE ERE) & oEMEE, RU—E
OFEAET BT 2 HEMRORIMICET 2854, 0.4ppm O, 10 BRI E 7242 0.4
ppm NO, 2 i SFIRE I L 2 iERZEB~OBERETEL sk o), —F, il LD
BAEFEH R UERMAE B L, [EXIEE R UTRREEINE OURRE L% b7 & T IRIEE
HEF, 0.4~0.8ppm Q; 1-3EMBB I Lo T, TE T v b TREDH O WHERFEBON
ERLTz, &, MEETRCHERECSML, ThoOMBEORECLKEEERE X > THEK
SH, BREPRCEFREOFEAE -HREECET LI SECy CREDRHMERIE, 4
ppm LA Z 74k 10ppm 1 B NO, 8B ko (EH Nk, LaL, 0.4ppm O, 1:HER
FEU0.2~0.4ppm 0; +0.4 ppm NO,, 1~4 BRESEE T, CHEHIC I 2 RABHOELIRE
wEhgholk, ChEDEREZELT, MHBRZIERBI O LN, - THELZFIZ( L
ik, FLUUHRIBRERE U CHRER, HENSRED O 3 NQ, Tl TEELZU S
T EMBHS IR o, MHEMEERRY CEHTEHORE, TRERBSCERE LT
FRiz 085 rHfllan s,

IR SE~ DR | PR EEEAEY O, OBRBE L VLT 20 3 e T a0, AT
WHTT, #7072 7 v Mo, —EDEHT CRIERB AT, KRB
HLhoXKFEBHEARE L, XREE LT AEEOBERAWEEIRICHEZ 2 TO
|EIGEE (B &, 0.4ppm 0, 22 QHSB THRBHCHEART I b FhTEd 5 8EE
TRAEARRLZ, TOZE XY, O SRR 2GS 2/REdME L 0D,

TE~DEE . F+ > —HNTERCATAINT WS Ty FiZ0.2~0.8ppm O, * 1:BMHE
#L, PUKTER, SRENUEEOEMESHIE L, B RRHm I AECROBL <, &
KITEVR, ERRACHEE R a R, FONSIEEBRBESEVITEM RN, Foi
KITERELE) 220N ERRBRLTWE EEbitiz, 20k ) RTEZE LC E Pl
MEEAOEHED E T, WIREEE, HERESLE, EHERmES, BE~OBREsERITICR
HLTwikEzsNb,

17 —




Ff LIE#

3) RERSCRETRENHACHT AR

BYy, TUNWEF—RUENAZELSEBRETFLH D, RERGIEERZBEIEHEL LTV,
RIERIGE, SHRABALTSREYS o 0ERNC T LB, LY v a4 v FO
BRLF 37, RYPY voigkpvwru? 7 —VEOHMROE 2 IV HFRTIRIETH %,
EFRCBWTIE, ZORERIGCRIET NO, RUO, DEERBEORE:, EBREMLLT=
VARFAWTRHEL, TRAFROBRERCLABEIRE TSI LML LT,
HERBICLA28E [ 4ppm NO,+0.8ppm O, HAMREICI D, E—1idV > E3knab
BUHM T 2B THAWRCEBROBEROR Y, RUIALOERTO Y »/ SBREOREL 5
HHS iz o7z, B CEBEEE(LO ST, BTy v 83y, BMTH 5 ¥R (SRBC)
FURH LT IgM A2 EE T 28ENBETL, £, SRBCHIEO®RS I & 5 MFHOHHKIR
FROBELERL LW RERM0), &5, FIB7A 73 (OA) o 2 IgE
TUFRELREDET, RUFSRBCE K+ 2 B ENBHKICOME L o s i, 2EOERL
Eyi, VysSREIASOESE, S —ICRIE L, FORBECEEEZT EEOBEEN
BFL/Ae DIk, UV SBROBEER, $H0 6 OFEERAC L - (2B L 2BE»0E
Wiaze, RUFZOHEENDETCLI > TREUEBEOETHIRIA I L EREBLTVL S,
ERMBBrOLE  MELLRERICE, HERBC il T8HBREIVELVWEEREU S
FEink, BHSE rFEEOBECHZ ARG ST 0, RLEEoREROEY, OA
wxtd b IgE Pk AREDE T, KU SRBC HiRicxt 3 2 BEALABRCOME)IE, HMEED
HELDL—FBELEMN L, —H, SRBCHERN L Tk EL T 2 BEFO Y »/ 8HK
DERIR, BMEBOESLAEEC LAY Lk ol, BERBC L - THMBERORE N
BPashiRitE, RELLGEREOPTRED Shiedrol, Licdio TEEIFICE, R
RIS EIZTESE, AHREL VESRBEOTTHINFL R 3AASTERL,
RERISTORSMNE | GORISCHES L Ty 3Rk USEI N T 2 R EORE S
WA ki, RERGOEEYHNEEEEL LT, 35 r0BBIVRETIEDRY
FAT2LETHEErEz oD, BEFZUAIRBBELT, TV SEROEMTL2BETHS
Mgy, BEEETOEELS, oV v BREBRTHIEEL Y VEAREOEERZIT
weEZHRE, T ) o SHFERTERTIRG, THESEE TS B Y oo SBRICEEFR L THRE
Ex I, AT U SBREKGFEETIETH 2 SRBC R FOA FiURE, T Y w38k &ML T
WEER ST EEZ SN TWE, NO, KU O, BBz X-T, TV 3RikERIFIC L 2
kA RS SR, T U 3R IRC L S AEARRE R T Ao, &
OIrid, TY Y EROPCHIEELELE#ET 2~ =T U 3808 NO, BRU 0, 28I
LAHEAMLBIAILAETE TS, B, AT VoS E @ B2 T Y v keEs
TarEZGNTWHEBEMBRRICY, REC L > TR,

ko ess, TV v oM, SMERURRT 2858 L TORMER, RUBBML A=
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WROHE £ B

T VY85, B U /SERICHEANG, RUF Oy, ¥ ARBIC LV EELEZH LT W I LS s
Lolze ZHIT LM, ARGEEMECLIFREROERY FHRFFH T2 52 CEE L £
B3, ‘

4) HEFHFR

HIEI DR BB T, 4.0 ppm NO, BERBERI X -7, ZBREWE LCHV7 v + O
WEEHRREHSERIEND I ERRE L, SEIENO, & O, 2HEAL LA AL BT v b
ANOEMBRBEERETD, NO, DA IARELEDEICEL2REEZT 50, Thbb,
REOHEELZ ORERREDE U BUN oL w2 rBHlehic a2 L2 HNE
Lo AR & 5 SO BRE G, FHAREL » 5 FREEIC 203 TR D v T,
TOBEBHARNO, L2 ZUNRE L SNIEEZPLIIT> 7, £, EFEMEC L 25
EROBERIE, UFEMS THE»RELMEOEIc oW T, BEHAOFEELHTTF-
125

HFBHECLBREHEETH, rACRELYMLEL T, iEO NO, BHEEBic L3
MO ZRRE L B4 2 Z(0RESH s h T, NO,+0, HERE I NO, HiRZ rHH0E
Lz 522 e h B o, GIBREHTIR, SEX» S KEEH I » I TRE
DEALBTED sz, 18 0 FRETH, PEAREZ» O RBEH WL 25EO—F, H50
RETEICH 3 EROBAS T ToEFCRo o h, BRMSAERZ BT 2 LEOME, i
B BT 2 %0E EROMIEMIER, RUMIER D> o MELEEEC» 3 ToRSES0EH,
EE» 52 2/3 DEECFED sl TheOFEILORE &2 R L BED HBHEER 18
PHBETROBEETH->7, LrL, JITHSKREELIZLIVEEED 4.0ppm NO, RE
WL BERNNREE TERES R o7, 2»ARBE TR, fELr o RBFEC» T TO LK
DIEXRDMESE & LT 2/3 OB sh, MilGECE 588 EEORMEER, RUHRE
X5 fRGEI I 2 CORSHEBOBRMEIEE Y 1/3 offfkicE o sz, L, KM
[EX BT 2 LROBERRED oG hot, GLETL BEU 2 hARETREOE L
s, TOBEBELEERGIBIVE,Lo7, GIETH, Bz sBHMTH -1,
G2RUGIBBIELIIED 0.04 Z1F0.4 ppm NO, BESHERBNEL TS L, 18»FR
Ti3 0.05ppm O; L OHEFIZ & - T, MlELEFOMAEEIL LEOINA & ME L2 RT HEOHEE
BEL D, [EX RO KGR~ st

BT L BB T, AEREMEC & A 8B TR RIS RS O I8 35
75 (D EMFEMaEE o, (2 1 B8R WHE ERot, R0 B kEEEozt
2, BEHHOFEL RO TEEMICEE L 2. SRTFHMREER, 4 > ARV TRBETE
BliemLcs, O 18 A TRERINT 2 RFOBEITHE Th -2, 208ET
FHURBBE R L R ORIIEESEE D oLl
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fEIEE

L]

FFRERED 37— YR DV TR, A ABTRBEHCSWTHEELYI, 9»3E
TR GIETERELEY, 18 »AE TR G3 BTN, XU 2 5B TR G2 R GIFTH
IHER Y, BEBERCEEIC L o THEBCEL T2 I LSRRt £, BHALBOK
IMEMERBENROBEC L 2R#LOETERB T 240 E2 N5, 2L LT 5
Y, BEERAEN & - TER a2 NO+HO, #E&B L 2t o®{bid, 2EHHUs 2w
RREEE X - T TI R <, AR & F OBED 2~4 A, FRIIE| X8 Bkt
BH NS 9~18 A, RUBLIC L 3EBHiSE61 5 18~2 0 A%, W{o»OMHCBTLE
b LTiEI RS b LIS,

HIEID NO, BMBHER T, BATESMRERECRE s n 2 a2 EHmE s Z 08
Baohiz9~18 AR & FOEEMNA LN 18~21 hHEQ >0 B s it Mgt
REZDBTRE-OETIRERE L LeE LA, FZ0ETR A DELOET
EasRD s, TOFE-ORTEHEsh IR EE2PLE LE s, SEOESELS
BEBRT2 A0S 4hAILBVTHS LI EROZEL L #GT 5 0 DTH S LT 1,
0.05 ppm O3 & OEEW & - T LR ORICOBENRO SNt EZ 60 B, L LS
AR T 9 2 ARFTORBESITO R T u b RIGOD B 2w TEBE TSR o1, B
MTHIRAREER I DT, 0.4 ppm NO, SR T 18 5 F THEIMER» A4 5h, 275 AH
TERSRIMNEE I, SROEBR TR, 2> A8 TEIMERE A SNENEE TR L,
FREBERIC B Tid, 0.05ppmO; L OEERE & NO, BIgH - oM ERTEL sz s o
7o

5) HRABNAS (170Y—nsBYR8R) CRETHECHT A4/ PNHR

HEHEMEE A E D FTERELAEREDS (i, £FRRCI BTy 2 iaNER T
fThhTwad, iEORERRFERI BT, 0.4~4.0ppm NO, BAMERIC & - TE—RIENE
BTHLMD L% o THERUEROARBRONELT S 2 e 2 B0 L, AETE, O
G NG, L OWESBEN T v MEBOAEEREE S RIESHEL BRI LI,

o0y —LanRYRHHRCREZTHE  0.1~0.4ppm O, DAMRUEHAEREIL, s
suy —LBYAEAR S RN ITER e, NO, PRENEYREZZETAR -0 LR
HEEIC, 0, B F + 7 0 A P-450 SEERFCHNE €1, Zoihng, Mgk RS EX
O LEHERES O X DV EMBBEL -0 EBETLRLOE, FL2 AP0 BB RO
EEAL L RO RESRE T A2 RMT %, 0.2ppm O, 2 1.2 £721% 4.0 ppm NO, *
BRERBELLES, OGBEMOBSIIUMIZov—40F 204 P-45) SR o iNG B
B UL, BBEESVAORMBECLY, O, HMRRO GI1H TR, i rov—a0F
brwsa P-450&EE, 9 ABEEINL 22 2 ABRNEROECE -7, NO, #FNL
72 G2 RUGIBDHETH, P-450 SEOHEIIOBRE R, 90 HEIE G1BOHS L VN
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FROBME L kR

#8, 222 AHE NO, OFEIIEEICFEL 7MLz, $4bs, NO, Ol L >T, O, BB
WK EBHE 7 0y — 40 P-450 FROBING, SRR 2BHIEBALY, BRETIBES R
fro SO i, EREYAO NO, FAKRE CEE s M KL OEREL L @E 2 RERGHE
LR R TMET B,

FrZusP-50IcE VAR ND 3 7oy — ANRYERENEEL, F 2 0AP-450 58
i NO, BRESBC L0 RENCETL, O, BEEESE I L VFRMICEMNL 72, NO, &
O; DEE I AEAREUESREZ I8 VT Y O i & 3 HEMINE NO, OFINC X DL
oo TOT LM, HEIEBED NO, RUO, HAMSEBIL Lo TETEM: 7oV — ABHR
#HROEME, BEBENO, RUO, DEMEBC SV THEINVBIILERLTWS, BT,
Osi0d 372y —LBMEHRO EL NO, DEFIMICL VBRSNS RKIT, 0, 10k 5 B
ARIOIEE AR U E NO, K &k 2 2MRBROETHR L AH U GETL, RRE Tl
BHIERZZEWLZEEZSNS,

FREUCERO I 20y — BB RETHE 0.4~4.0ppm O NO, BAKREI & 5T
TFz:roy—-oOBYRBRERIEACET L2, 0.8 ppm O, id, Ml BVt BR 2 KT 3¢
fet, 0.1~0.2ppm MEMNRE TRRELZEL oo, L L, EREENEEER T
GIHT22HEE, #r70l b 3BRUEBHMRBHENET LI LSS, O iCkh ~Lg
AR S N AT AT EN S, NO, 1T L 2 BRPRBMBROR T NO, £ O, 0HARBRR
BT oHEEasNLY, O XIAETHRIILLATE -7z,

T, HEGEREO NO, 0, ORMRTC LD, 70V —@as 0L 1, NO,
O, DEBAEEMEBCBNTY, 00k 3 170y —ARSOMIMER R NO, OFINC X
h—EiEE -7,

NO, RU O; ORZEOME I & 5 58 - NO, KU O, OERNHFTHOMEC LD ED L Sl
fishdrrRPereT o0, EHZ v (23~ AW 1.2 % 4.0ppm NO, 32 H,
HAHVIE 0.1 KRV 0.2ppm O, 4 BREBEIT- 2, MOBEE, 12~ rARORZ » Tk
4.0ppm NO, EFE 30 EHTOAMIIL . ERZ v T, NO, RU O, 0T RTORER
BECRioBEESEMNL, NO, RU O, T 2BEMSE Lo Twa lenFBani, &
BoOBEES, 4.0ppm NO, B0 0.2 ppm O, BEICH L TEEZ v P T1hL 7. FOmER
fERERECHENE, NO, BB I VEMT22E®H T v M THMMNL o, O BEIC LS
B b 7 oA P-450 SEOMINE, E& T v F TIRIENOTRES#EN L 2, Big, NO, £F
LM RUHEOD 7 vy - L ERRERRS R UERRBHEEOR E, R v F TRED
B —BAL, ZLTLOERED NO, BB L - T b BEa Nk, CNLOBRE, EEKD
NES & AT L TESHESET § 2 &R T L TR, R e b RERERSE & 57201,
NO, 0, ic & 2 BEN—FBECHAD T VI L E2FTRT 5,




FrEIEZE

6) BEEBR LSS » MBI E R EMBO Tzt 2 AR

Zy rEBAOHHEO NO, BHREER 2THA8%) 1w, NO, B8F0 L5 - £8BH
HOERWwHO>NT, Mo tEREHROEREETL, 2OB8R: LTEEKIC L > TEELA
BLIEEsRnT 2 2 s 2Rl

TEEAREMES Bt e AMBOER 58, 7y PEHEVLTNO, £ 0, D{EBE

ERHABRBER (2 0B RE) 217w, NO, BEEBOHSORE LHE L 1, FHEARLC
EDESH AhiciiE s e ERILAEOER T TBA RSl X » THE LM oBB LY &
Z9~13 B ABETRALY~ZEIiNL, 20% 18 » B BB TR, 4ppm NO, 27 »ARIEED
BECHSN LI, HEV AV TICET LR, £/, EF 2 ERUFCO L S BTEEM
VEBE S 9»FEHCRERCEN LS, 82AELUBRTLAERICET L, —H, i
B MDA R EE S S ERHM 2B T2 ELERb oo, TRASD I LI,
NO, & O, DEARBOKER NO, HIMREFOBE L FHCHEA, S &0 REERIIC TR
MR HROBEES - MMET 2L T IE2TEL T,

AF—FABMEERFOEL Do 7 — 7 oAl Rz BEEFo R v TR L
foo BiDE /7 v Fyy—¥ (MAQ) #EE, GIBTRIrAELERCEIL, 20
BEIZEBENMOZEC K THRAL, 18~20FHICHERICE 27, G2HTH MAOEK
id, BEEHEHOEE SN TENMEM 2RI, 228 EETRCNLE:, 20k 3 Khics
75 MAO EHEHMOREE, NO. BEOHN, RUBRBEHOLERCMH > THALL, £7,
MioeFedy7oly (HOP) E»efEL 27 -5 vEid, SFRL2YPELEUCTERLRE
fbrRisedrolcs MAORI 77 ORBLEREET 2 LE LR TRE I RS, G2 K
UGIPTRI~2ZHEBRCHIT, Mtk 237 —4 »O3LsETL T e FEsR
%,

—7%, M#EFD HOP &1, 5 »HERIEREHRTERI LS, Z0BREEEL, B 18
BEN B e L TN L 2, Mo a5 — 4 v BRSNS, miFh HOP # & F
BEOEEELETL, 9~18 »HHIC NO, BEC&FEL TRIML 7z, A, mEho27 7+ —
CIEEFOEMEE, HOP BERU 2 7 — 4 B RARIE N ORIFAAL & ia gy, 5 2»FE
EREBIMER A RL, 18 0HHIRETL, 2228 A TR0/ Tnur, 20 L2, 0
Bhoa sy - EEERTOBREE. oo 7 -7 v SROECEUDERER L. 27—
B Ehc E L 2 ARTE, BRE L & b CFENE R TLCS, RBMEERTFHEOE
BREYRDOTH-, RFHOP &z, 5 »FHCHSREHTHEML 7228, ZoREEIL,
SEEH L DEWEERETEAZ AL, SEHOEEREE TR, NBERVERYO HOP 20/
RS o Ebo T,

R BT AR [ AP TE, RTAy NAAT =, Ty FERUTEALEY FERGT,
&% 0.4ppm NO, RUF 0.4 ppm O; OEBR FHSRFE I & 288 H £ - BRI




mECHELRY

FRW RN R HE U7, 4 OO OBABEETESR, EBEELEVESIIREYYRA>

NLAF—>Fy b>TNTy O LS EHRAMEORVEICE -7, 72, NO, H 40
i Oy DEMBETH, FOIMOEREEE LML kot Linl, NO, +0, SR8 T
BEALEY t OEBUEESARLTEORNELRL, vV AGHHORMEETL, ~NAXF—
ETw MREEAYENLeh o, JOESEBCELT, BRLEESENL Lro7h A
Ay =%y LT, HECHHROEESRERCHIIL TR, ELEy bk S IoH
BACEOAER S 25 - R B T, BRCEELIBRETHML Ty, Jhe0BRE, X
SERA AL VHAT B £k D EGREISE BAABANHE I LERLTHA L
R, AR LIEE DRI B U T B a5 KR, IO B MRS R O BRI 1
M EsBEEER I L > TENLBAn I itk EZ N5, 20 L5, NO,
RU0, RECHT 2BWEZOWL, € FORB~DBESE 215 LTEDHMEE VD
PELD I TS L s bEETHD, t b OBEAOEEEFHT 2O ORBEH 22
LELSHB,

7) BERB ST IRR22 55 CARRURBICET 2 HIR

TuRS 7Yy (PG) Hk, HtEeE L THRYERERER O, EBEWCEY 3 PG
BRAUHREHNEL T2 L, 2OBEORGCRILBERRIZTREENRDE, £27T, NO,
20, DEME L RERBRC L), FRREPEFIELBEE R LI WTE, PG OGHP RS
EDEIENTEh, oty FRERVREHLBEORE SO ) EELR
BT HEEEA S 2 A B L TRET L,

ML RE R~ DR © 10 ppm NO, 2 BRIBRE T, Mo PGL, AEHII 3 BEERRRE R D #
DHHELIZEET A 2 &, RUMBESET TR IHSO PGL, ENEEIET L% ORI
CTEMHepic o, —H, borEFdr (T A, BEUTA3 > (LT) C, 813
Wil 7z, ZORTO PGl &EEEDIETIZ, PCGL SREBROMEC L2460 TH2 - k23X
dhtce 0.4 BV 0.8ppm O 4 AMBBOELES b NO, OB RO PGL SR ET
TEHIEMASMIL -, INHEDZ Ehs, HENSEBEDO NO, 20, ZBI0L D, REY¥
BEE2MESs ¢ 2 PGL #RUVZOESRESHTETL, SEFRBHOIUEERHE2TRT TXA, &
ULTC, 8EEHEINIT2 46, 754 F i (AA) ABREELEH O & gD %
PHEHRMCRITa €2 #2005, LoLass, Z0L3EMicET 3 PGL &REDET
i, SIS NO, +0; HARB 9 BE TR, T RTOBEHTRD ST,

ENVET Y FEAOVZEETR, v TO 0, BBICL - T, KERGERBCABI S 2
ESHEINTWVD, 204V V3R ERBRESRCNT 2 TXOBES L T,
TXA, AREERORSIC & VIRERES S BT 5 2 &, TXA: OBERETH S U46619 2%
MRIATERS 2 & SUE R IR B UCREIC R 2 2k, 2, O, BB L » TREOBRBIRE
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1 LiEE

AL E B IO TXB, HEAHINT 5 Z L m o, O BFIC LT TXA, SRHTHEL S
DS & IO TR 2 B A BT € 2 2 s RERESEO—HNeE 1602, 2270,
NO, BB L3GHEOBHRECS T2 AARBMYORTRHEE T 2 HA T, AR
TXA, B~ OFE 2t L7z, 10ppm NO, 2ERBRIc X 0, /MO TXA, LML
M/AMEEE AR DT 2 Z LML, 2O 2 8 &b, NO, BRI L 5 m4+ o TXB, &
ORMES &2/ 2T i/ED TXA, SO, SEOREME2FEL T 2 —Fic ik 2 TaEHE
HHrEZI OIS,

BEDz e & nEiEENO, RUVO:R8EICES, WMEAVIVMRTO PG, TX, RULTHOE
FURE, RUMMEHER SO PG, TX, LTHo 220 bz, [ECBEREL23/ 2T —H
KhHmEEEEF240rFE L 6N,

FEALNFEE~OEE 10 ppm NO;, ML 0.8 ppm O, O 2BERE - L 0, V) > 8kiEes
THEEEEUTRBOZERENMET T2 2L, RUBEREDTEL AARBEYTH S PGD, SHE
EDTHEL, S~ HRCEEABRRICSZ L Z epBehickole, £72, PGD, 2V >/ RO
ELETHIL 72, Ledt> T, NO, BT O, B8 & %2 PGD, OGRITE I, BRI RARO R
EEFETEEITEENEL EEZ AL,

8) PI/BRUARTIFIEIRITEECEHT SR

IHETOWRIIBENT, 7 v vy AHEEHERED NO, RU O, 2 #E T2 &, Fio
BILM SN F F4 > (GSH) o8N 5 Z 380 5 ik 3 1, GSH OB B LRS-
DIBEC A EELASNT &, Lich- T, GSH ons 28zl s+ 5 2 13, Bk
HHBH T 3 ERRIC 23R T2 L TEETHS, GSH R, GSHERRCI-T7 3 /B
SEMEND, 22T, AFETIR T v IO GSH v _A KU GSH 8F% I Rigd NO, & 0,
DHEMEVESTOFARBRREOBEERA L, 74, NO, £ 0, @ GSH A ~OEED
Zy O L EHIC DL T HIREL 2,

oo GSHEBIRIZTRE o GSH 35, 4.0ppm NO; 4:BMBRE T 5 » THERI
B E e, 272, 0.2ppm O, 4 BHEHE b, Mo GSH SREFREHEMS &7,
L Ldis, 4. 0ppm NOy 42 0.2~0.4ppm O, ##& L 4 HMRE L7284, GSH S20 800
BOTFRORBEBMIBWILREBETSHED, NO, 2L 28INEHRIE O, OFNc L VEEs i
Mo, ZOHKRE, 4.0ppm NO, BBiC & - THICERBBRECET s h T 3 AEEE 4T
Bl Twb,

GSHEARFRIRIZTHE GSHZ -/ NI 2Ny AT A vy v T8 —~F (- GC Y7 ¥ —
¥) BUIZNLSFA v vTF8—¥ (GSH Y > 75 —¥) ETHRSAARERTERENS,
e OERENC RIZT NO, RU O, OB DOLTEHNT 22010, 7 v bolfiicsidysy
NEFACERERBEORGE LS L, RICEEYEESHEBRE 7 a9 57 4 2 IV HIE




- . = ¥

g e e e e e e W W

HHRoOBE: BRE

TEHLVAERHAE L. COERRREBE TS, chETHER L i Vs
FA R RREEELRBELCHE T2 mMTE R, 0.4~4.0ppm NO, 31 FHERICE
W, 7 Mifio y-GC ¥ 7 ¥ —¥igthid, 1.2 ppm NO, 2B TEELL 20, 4.0 ppm
SEMTNBRECHLCERCEML:, —7, GSH ¥ » 7 ¥ —¥ER I R TORBHTH
BREESEONE» T 0.2 R U0.4ppm O, @ 30 AESE TR, O 20BN RRERTE
MR T ~TORERCBWTERCEINL . Lizdos7, NO, RUO, iz X e GSH &8
ORI, GSH ERFBRORERC L->TRIB 2 LMo, 0.2ppmO; i 1.2 ppm
NO, #8& L 3 RHEE LSS, 1.2ppm NO, B 0.2ppm O O 705 5 4 » AN FERRE
MOBEIER % EIE 2 &%, 4.0 ppm NO, 1, 0.2 ppm O, OEIIER £ I8 & & 7225, #Insic
FES 2o, GSH 2#RU GSH &ECREHIEE OIS NO, & Oy & & - THIMN
BICIE s i wREO—D2E, GSH SR OERL itk LELoRD,
GSHERMFBAOTNLECRITHROBE  2~ULAROT v F 2NEE L L, T v + (23
Xix 24 o AE) OO GSH ARABFEEICRIZT NO, MUV O, BHOEEIODWTHREL
720 4.0ppm NO, @ 3 2 BREIBB 0B, v-GC ¥ v 7 # — FEMIINERIC B CEEC RN
Lz, #o o b TRATLHERENSEI s ot 72, 0.1ppm O, @ 4 BHEZED
BE, y-GC ¥ » 7 7 —¥EREHERIC s TEECINLU 225, ZR Y v b TREMERSR
BT, LizsS o TERE, NO, RO, OERLERRICN L T, BREEEEME 2288
NEET S 2R R 3 117,

9) MlREFEE
SERSHORILE (Go M) H BFRMIM Y > SBREGE{LA (mitogen) 4 D5 RS

Cw, REEEIROMRRESERME (SCE) 24T 2 0Lk, BB s REERRY

B L AMEBCEECERYRL LT, Bhl in vivo REZO—2TH S, BT, &
BWIRERCERT 2 B&EMRTsn, AHEHOMEREEOREDE=S ) » 7l
HositTwz, LeLlksls, 79 bz lor v \EEREmY » SRS Es e bickhT
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