(HFELFHE HB19% H3%5 265-277H, 1970]

KB DAIEIC I T EEE DS (3)
3 EIL DY N E S BRI VN L FeRAN RN 14
NES 0T RIITRET OB

% -

S

(it P BRI ¥ %)

(IHf 4545 3 15 H = 8)

#

MREI s (BAFRId) DAL SAIBREL, R ICERE ST
(DUFBEFEE, p0:) & DEAFRIC DV T —HE ORI
BT, BIROAFIZIZIKEERE (ME O: OFE) T
TOREFPEBRFZE TRV UERZETTORELIV L X
DEFTHEZ L EHLIC LI (BkD, 1968 ; #k -
H, 1969).

IhoDHENS, B EBHEZLET TRHRIEIS
WE O 2FIH LT HeO: 4R L, 20 H:O: % cy-
tochrome ¢ peroxidase % % %e cytochrome %} L N
catalase IZ & V EEHFIH, BT DI ik Y, EHIH
bl EfmEffRL 52 L,

BEBEHEET TR, ThooREEELEET S HO,
PR S BRH, —F KCN 3 X0 NaNs fEF T
i, T ODBREEVIESh 7D, HO: 2NEF
IZERL, Z0O HOp 25— Tk Ml & 2o Tk
DEFEE»L, i TiEER~E vy (LUFRER
~E) EBILGBLT, R LURBRAICEILEE
mEEszL,

7o, EBMFET TR, WPEROBEIMES LS
TeDICATFEVPEESND Z L EOREMEN SN,

FhER, [EROATR BREEMEIEIC KFET S OTH B
0, REMBBEVREBEOEFEERTDOE, I O:
BEEAER HO: BB XU 20F)H & W E L O EHE
RICERTILEZ2 NS,

LI ATEBRFZEETRVL KCN X NaNs £/
TCEEBZEE L2, ElROfE R X OERIEEEICE
BI RSBV ERENDZ L BEICHE L (KD,
1968 ; #k - M, 1969). Z DELITERH SNz HOo
&2 EIBA~EDBSFCEELTEESNS LD

£

TEhE»rsr5s0tE2 NI,

ZZT, KAk oL B~ OHROEL D
BfRIZ oW TR E ML 5 & O IXEBENTER EN S
TdH 59 HO: BOHEENFHEIZAR Y, HoO2 L RIEL
TR BDAEFRORRE —BAMILTE 2L E2 bh 3.

AL T, FREOLKMET TOREBOKES XU
REDEE BE~E EDOERICOVTRNZMZ 72D
THET 3.

KB F ik

1) BKES (Ascaris lumbricoides suum)

AR (RS, 1968) ICHEHLL CAF, WEL7-[Eh %
fER L7

2) IREIREEREA~E 7 e © ok

BIHORMEZLYFAL, WTTaAREEEDZ. E4
DEBDEEIRIIRFEBGCEH Th ok, #BbL &
JRREOREC LV ER L., B ARiREEmNIC
U, JFIR, FCUBEE 2 575 L1 33fEA Rk & v 7=,
HIRITIEM/15 Y VERFEER (pH 7.0) ZHVv7-

3) FEEME~T 7w v 484

PRifL L 7o KR MR 2 58 K TR S ¥, M/15Y
UEERRET (pH 7.0) T HRIEEE 232004 72~ L250F%IZ
BEIEHR L.

4)  FRE B A AEA

B2 RBRICE>TEIRL, B, SRk & EhRE
%, DIV IVHNTEEFE»LHRBEARL, EBRIIT
FEILP»LRETE ecm (1g 1Y) DLsE2EARKT
BRI %A 72,

5) RAHERER X ORHERE

HiFR (#k 5, 1968, #k - M, 1969) (CHEHLL 7= F5ik
TITo7%.
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6) AIEIEA~T Vv ¥ OaRFRNEE

A7 EPS-2U RBIHEONKERFICE>TITo%k.
7) BEEFHHFIZE S HOp AREDOTEE
Thunberg EiIC X o7 (EBREDOESM).

8) FEBRICH R HBE RS Z A L

X BR B #K

1. [EHEOKE, FEkEES IOEBR~T/ mE
ZRETHEEOEE

A. EhEa

+ IR (R N2 95%+CO2 5%) F, Tyrode
P THE LicE R 4Bt ickrE e L, 20.5
A (50%%#63EH) THLRTHo., T OHE[LITH
BEZER BT B 2 LI X D IER ARG (RAIE) ITEL
7o, £ IR (KM KR) TOHAETIE, 24R3HIEZED
REIZIE B L o7 dd, 19.50% (50%5E5E
H) TREBEAMEAGL L. MERPoER L
Bih (FR) TRARFMZEOEREICELIZET 5220
2%, 4.5A% (50%EFH) TiIEmkrHARALL
WIZRMRIC RS 72EdiE, pO: 0% F TiE24mfE#%
R BElL, 2.50% (S0%HIER) THRET
Hote, TOEEMTFRHERE O BT XY EFE
izf@ L7z, pO: 2.5~ 5%, 10%3 X UV15% F Tix24
BB O REITIE B DS 4 Ut o7 Y, 50%445E R
(pO2 2.5~ 5% : 6.5H, pOz10% : 5.5H, pO: 15%
4.50) TREMMEV L EEREEIC» T THEARMES
H U7, pOs 20%TF TIX24BERHIZ D Raicid Z(bh
Ukhoi=hd, 50%85H (2.50) TikabficEA
EBALVE LTz, BPRERTHMEEN T LML TIC2 ~
3 BEDNIZZER O AEIICEE O REDRD bhi.
B. [EIHEREERE

A.OERTEBAEAIZ EAAVELTEE, 3EA
CEHER U LTRERRE (B TIRRFEEER)
ITIRERB GV LIRERICE L. ZOBE(LIFEBEE
PECEER L ko, EEGOFAEICETLT
RIERIEEBL Lz, BROHEE({LOHAITIE, 0K
WY 6T, EAISIEEC BB E T LD
7.

C. EIHEEIRA~E S m v

A. B IXUB. DEBRTED b BB OFER LR
JERE DTS L @B lA~E Vv By (EH~E)
O SRICER L =B THS 9 L &L, HHEERSE
HTFIZH T B EIBEEE~E 7 v € v (LT RIEIRA~E)
DAL E SIFRCHEE L.

e
3
T

0.4r

Absorbancy (0.D.)
o
w

150 500 550 600
Wave length (mp)
Fig. 1 Absorption spectra of oxyhemoglobin.
—— Ascaris perienteric fluid hemoglobin (2-
fold perienteric fluid)
- rabbit blood hemoglobin (250-fold he-
molysate)

EEERER~E (B TAFHI7°C @ Tyrode 7
IR RIR D 7e Bl d & D BE) 13578my (a0 #), 541~
3mp (BH) BIUV412~3mp (r #HE72iE Soret #i)
R R Z R L, a #E Db B AFORIUEKD '~
7 BKTHoI (Fig. 1). MBOFRREMIE~E 7 »
Ey (TRBEREMIE~T) 3577Tmp (@ #), 541mp
(B #) BXU4Umy (7 #) KRB A ERL, o 8
N BHEYLRTHOo(Fig. 1).

IR (KM N2 95%+CO:z 5%) FR LU+ 3
HR (KR KR) F, Tyrode #igH T4 AR L
18] 8.0 i~ O WILHhHRITIT BE T AT sk
(IR B IER, Fig. 2). L2 LEKGER) TT4.5
A% (50%%E3EH) DIRISIR~E TIE a BLU g Hk
LITEMZ L Ew 2 BRETH o (BEIEIRER,
Fig. 2).

Wizl 2 AP IS pO: 0% (N: 95%+CO:
5%) TEOREMI: (50%HSFERENT) OIRTEIE~T OULIR
HIBIC 1T B A Ul vole (IRREIRIZIES, Fig.
2). pO2 10% (N2 85%+0: 10%+CO:2 5%) T36iH
1% (100%47) T, a BLUV g BHICREEITA LR
A2 72D 630mye 1T methemoélobin (LLF Met Hb) @
ERETTE RS bl (FERERER, Fig. 2).
DV TI30RE[HI#% (50%4E3EREIE) Tk &2 HEf(L
LTw5DT, a BEW g FHiTizLALHEELLTVS
LEx2bNB. pO:20% (KR) TOOR:f#%E (50%%E3E
FE]) Tk, o BXU B HIIgEA YKL, Soret
WEETOHRTH O (FIRikEIFRER, Fig. 2).

2. KCN XU NaNs fERTO EHOEE, iz
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Fig. 2 Absorption spectra of perienteric fluid
hemoglobin of Ascaris kept in liquid
medium or exposed to gas phase.
A The worms were kept in Tyrode solution
—— : under semianaerobic or semiaerobic
condition for 4 days
++++ : under aerobic condition for 4.5 days
B The worms were exposed to the follo-
wing gas phases.
—— : pO:2 0% for 60 hrs.
~-=:pO2 10% for 36 hrs.
coo 0 pO:2 20% for 60 hrs.

Wit L OKIEIEA~E 7' r € LIS RIETRBEEDTE
A. [ElH R

1mM KCN &H4AKP 8 L 0'1mM KCN &%
AR PIC 2R RIERE R OBBET OKHHETIIHB L
7Bl ORI BT, R ERmER%IC
BUTYH, WIRMIZED 5 2B (KITE TR0

Wiz NaNs i3 KCN L R0, ZOWE, pH. B
[El EOHRTHREDEDOELN I NSEEETH
o7 7=k ziE, 0.085mM NaNs S5 4ERKPIC6
B %A EOER LT DX LIt OEan
Tlees 5L, pO:2 5%TF (50%HE3E : 2885[H]) T
LAEZERE L, pO210%TF (50%HE3E : 22.505f) T
RIS A AL, pO:220% T (50%%E3E : 11.585H)
TRZEICHAREDED bz, SR EmER% TiX
pO:z 5% T TRIMREIC BH fafk, pOz 10~20%TF Tid
PR OE A LT —EiiR L.

B. [EIHERER

KCN fER T D56, 85N T b $EIEERR M5 T b1k
PERE LR TSR T, EX ORFBEICEL Lz@fT
Hote. ZORALEERITEIT U THRIEIRICIZE B
I BT

NaN; {EFI T OHA, FEAVEHIICEAGL U
ROEIERETIREBG, RESEIHEAGL LR
TIHIFREEA TH o7,
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600500 550 600
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Fig. 3 Absorption spectra of perienteric fluid
hemoglobin of Ascaris treated with
KCN or NaNs under various oxygen
pressures without medium.
A The worms were treated with KCN
—— : incubated under pO: 15 and 20%, at
death and 6 hrs. after death
B The worms were treated with NaNj
—— : incubated under pO: 5%, at death
~ - - : incubated under pO: 10%, at death
—++— : incubated under pO: 20%, at death
-+-+ : incubated under pO: 20%, 6 hrs.
after death

ZOHA L IRB O AR UISEIZETLT, &
FEHRIC IR FE L ST,

C. EHREBE~T I vy

KCN {EH T CHIEE % D AIEIR~ T 13445m IZIRIR
#ERLZ (Fig. 3). ZHIZFERAEMIE~TIC il
L KCN Z{EH & ¥ THAT% cyanmethemoglobin (LA
F CN-Met Hb) OWRILHE & [F—Th i, HIEIm
FIZB T b R AR A AR bR,

—% NaN; fEHT T, FEIKREELrZ LR
R s DR R~ DRI X IER L 12IERI L Th oz
(Fig. 3). KRG HARICEAGILL A TIX, 543
my B EUE79mp DRI K IF2 72 VKT L, 635mpy
KHEDHbhic (Fig. 3). £dkd HHalb LA
TiX, Soret HOHZMFRD b7z (Fig. 3). ZOZ4L
1%, NaNs T catalase {EM:ZHE L 7z FRIAEMIK~E
12 HeO2 (FRIBEE 1 mM) #1/EH S E2BAICAET 3R
HHARICEREI L T 7z,

3. [EHRAEEA~E v il @t 5 KCN B3IV
NaNs DOEH

1. BXU 2. ® ERICBWT, BEHROEKER X OKEE
eI FETE L H KCN 72 L NaN; 2k WV ERALE
LZ2ZT, Lvh T OBRERISIR~E DS FFHIER L E
LEZFEZEEHLNT L.
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Fig. 4 Effect of KCN on the deoxygenated
hemoglobin.

A rabbit deoxygenated hemoglobin

200-fold hemolysate was treated with Na2S204

and 50 mM KCN. The numbers in the figure

indicate the incubation time in hours.

B Ascaris perienteric fluid deoxygenated

hemoglobin

---+ : treated with Na2S:0s (deoxygenated
hemoglobin)

- - - : treated with Na:S:0s and KCN (CN-
hemoglobin)

—— : CN-hemochromogen

T2 TIREEA~EIZERE KCN 33X NaN; 21
2 THEEDEARITRIT D L RIFRR BT 2 08B h
2oV THRE & 7.

A. RREME~E 7 = €y (BHE)

Bl SRS~ E & DS RO 72w, FREMIE~E
X3+ % KCN X NaNs D8 L LTt Lz,

NaNs (5 X10-2M) {EH T DR RIFEMIE~ T IZEEFEL
F (HbO:) 3 LU ETE! (Hb. NasS:0s THEIT) DO
FTHTLHNFR RO BT AR S ol

KCN (5 x102M) fEFTF Tit, HbO: 32L& %%T
Bho72h, Hb 3 fbezibre. ThbblER 1
#% T Hb D556mp D KINH1E563mp (2 BEHL, [
RFIZ620my /N E RWRINE S E Uz, B oRE L &
bIZMIR DT R 2 T FHkE (KE) &Y, 5
#TIE620mp ORIHIZ—FKE < 7Y, 550~560m;:
DRH ZH &R T OB L iso7z (Fig. 4).

B. EIREAEIE~E 7 v €y RFRER)

NaN3 (5 x102M) fEF T Ti&, RKEDHA LRIERIC
HbO: 3L Hb & bic k% &ZiF a2/, KCN

s o o
w e w

=]
L\l
el

Absorbancy (0.D.)

660 560 5‘50 600
Wave length (mu)
Fig. 5 Effect of H:O: on rabbit hemoglobin
treated with KCN or NaNs.
A 250-fold hemolysate was treated with 2
mM KCN and 1 mM H:0:.
B 250-fold hemolysate was treated with 2
mM NaN3z and 1 mM H:O..
The numbers in the figure indicate the incu-
bation time in minutes.

500 550

(5 x10M) fEFIFT% Hb ox23&{k%E=Zi1F7-. Hb
D553myp D WRILHIE KCN FINE#IC534mye 3 & O
564mp ICBEL, FKEBKROGHIE KRG (LE) Lz

27z, (Fig. 4). Z® Hb O B{biF FRFEMIEDOHEA
LHAMR LTV, Zo KCN 12k 3 KIisAdms

S (1960) D45 LT % CN-hemoglobin (CN-Hb)
LF—& #£x 5 h 5. CN-Hb i El{KEEHED CN-
hemochromogen DWEIRHDALE EFHLIL TV 505, 1%
FITIXFIT590my 12 b RINH O A B b s Z & h»
&, CN-hemochromogen & #E-S>Tv3% (Fig. 4).

4. KCN B X U8 NaNs MEAEEHE~E 7 v Uiz
x3 %5 H:0: DER

A. RREMBE~E S wE v

NaNs (2mM) T catalase {EMZMEE L5 RIAML
EA~EIC HeO: (1mM) 20T 5E, a BEO 3
DE—ZIFEBIETL, a HOE—271F g #H IV b
KT L7z, B0 E & bITmEIEEAk L, Soret #f
kT OHRE o7z (Fig. 5). ZOROMEOERZ
BB RRB A SRR REE L B L.

—7 KCN(2 mM){EF TORREMIL~EIZ HO:
(1mM) 2T 5 &, &8 NaNs 054 L RO
BleE BT, Ly Lo REBE L Hics4bmy 12
CN-Met Hb OWRINKEP AT Z2E Lz (Fig. 5). o
[H1 D MR DG I FEAL AR — (R E) — KRR
WL L, ZZTHLZ CN-Met Hb DURITH:
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Fig. 6 Effect of H2O: on Ascaris perien-
teric fluid hemoglobin treated with
NaNs.

1.33-fold perienteric fluid was treated with

2.5 mM NaNs and 125 mM H:0s.

The numbers in the figure indicate the in-

cubation time in minutes.

DE—713%, F—EE O KRREMK~ € I\ R L
KCN %Mz C#EHHn5 CN-Met Hb D v'™— 27 XD
DI YK T, B IE, FREMKR~EDO—E 55D
Z %% CN-Met Hb IZZ b L7 HERICE B LD EEZD
.

B. [EIRERRIE~E 7 m E v

NaN; (2.5mM) T catalase #EM: % BHE L 72 (KIEHk
ANEIZEEE O H0:(125mM) 212 T H LA T
FEAETIEET . L LEFRRET Sl
B a BEO B OHOKT2AWIRETL, 4RHRZRICE
£ E% L (Fig. 6). Z OMDOEKEIRD @FiZiRR
B/E—REBA-IREAICE L 7o —FFIKIREE O HeO:
(12.5mM) OFEMTIE, ZOMOEIE L) —ERE
Thot. UEDZ &R EE~EIZRREEMIE~E &
Vb HeO: Tk 2EHFHEN D T2 &, 0T
EHEATD O: FAMES WO TRV L EZRLT
%.

KCN (10mM) £ T OfEE~E 12 H20:2(125mM)
%Mz Th, NaNs DA & RIERICELITE CE2Y,
FEROREE L b2 ZOAEFICES AL, 1205 %
545my 12 CN-Met Hb DURI% 2338 b7z,

5. [EREEEA N~EZ e iz %t 5 KCN B

0.4}

Absorbancy (0.D.)

500 550 600 500 550 600
Wave length (mp)

Fig. 7 Absorption spectra of methemoglobin
derivatives.
A rabbit blood methemoglobin derivatives
B Ascaris perienteric fluid methemoglobin
derivatives

---- : methemoglobin

- - - : CN-methemoglobin

—— : Ns-methemoglobin

X O NaN; DfEH
FERIFEMIE A b ~T S mE Y

RREMIE~T (250f%AH) 5ml i 5 %R fiif0.05
ml 2% % &, 500mp 38X U635mp IR &2RT
Met Hb 2"FEHIcAE Uz (Fig. 7). ZhicdbED KCN
x5, 545mp \CWULH % FT CN-Met Hb (3%
FEta) —J50ED NaNs 2z % &, 545mpy B3 LT
580my DWRILH & 635my 128 & 7T Ns-Met Hb (R
FAB) DERIH LN, ZHEDERMILETHD
7= (Fig. 7).

B. EIMKEHEA h~T S0

Fl AR ~E (1.33f%F ) 5ml T 5 %#kftEo.2
ml ZHx 5 &, FOLUNIATH OB E TR CD,
304y ~ 2 BE[l1#21C Hb0: m—EAS Met Hb IZfg{fbE
ToZ L ERTRIEAE Uz, L LIOKR 242 T H 5%
£z Met Hb Iz @pfb S iz X 56 h inhol
(Fig. 7). ZDZ & h LABEA~E IFRREMLIR~E X
Y bR MBI LR 25 & v 2 b, T2 TAHLT:
Met Hb 1z/b&D KCN v L NaN; &2z 5&, &
PR BIEMAEA~ T ISV CEED bhvic &4 S ARk
g g osh, LabAEgmisiE choik (Fig. 7).

6. [AlH{kREE CN-Met Hb 3 X U' Na-Met Hb {2
%45 HeO: DIEH

A. FRVAME CN-Met Hb 35X Ns-Met Hb

CN-Met Hb ¥ H:0: (2mM) ICHE» TRET, 24
WA & 4R T b USRI L MR D EAFRIC s A B DL D
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Fig. 8 Effect of H:O2 on Ascaris perienteric
fluid CN-methemoglobin and Ns-
methemoglobin.

1.33-fold CN-methemoglobin (A) or Ns-me-

themoglobin (B) was incubated with 125 mM

H:0s:.

The numbers in the figure indicate the incu-

bation time in minutes.

AU ihof. —JF Ns-Met Hb X H:0: (2mM) 2
A TRLET, 4% TiE545my DWRIRHE S ZE L <
ETL, 580mp OWINHIIFEOHLE Y, MAZRDETH
LIRFABED DR L LTz,

B. [EH{EE{E CN-Met Hb 33 X' Ns-Met Hb

CN-Met Hb % H20:(125mM) 2k TERET, HIL
% L UOKRBROGIICI A b DL LA L kDT,
—7J5 Ns-Met Hb X Hz0:(125mM) IZHALET, 2
304y 14 TIX545mye 38 X U'580mye DI IFTIZ & A
EWHRL, HIEEOGHEbRER Lo (Fig. 8).

7. [EHRFFDO HO: AR L = D5 fEHE

3. 056 4. DFEBTIX, KCN Vv L NaNj; T catalase
TEMEEHE Ui~ HeO: M 2B EIET
BRI~ E OBALD, WEEFRA TR bl h Diffx
WABICA LB EFFETHD LB OIT LT,
INLOFERD G, BEERET TOREIZ O TIRFED
WKIZE Y RTE HeO: SfREEHEIENZ WET % HO:
OWEREAET, FE I ORERAR EICB by 4+
2L L LICAFHHINERBESNSITHA D 2 LAIE
b E aoTk.

T THEA O NI T HERIC HeO: SRS N D D
DYPEPEETLT 5HHTUTOHREIT 2], KTk
EBROHBHER L 5mRAE LT, (@ NaNg T
catalase J&ME# & L7c KRB MIRIC HEDO H.0: %
Mrx B ~ERELICBILAREZTDZ L, (b) HH
FEEFRIEC RFILT O MINEE BT 5& &b,
WIR L7z Oz 225 HeO2 AR TS 28 2EBH Y,
ZDHRIZ b E3& catalase iEME A PHE Lz FERM

0.6}

Absorbancy (0.D.)

450 500 550 600
Wave length (mgy)

Fig. 9 Effect of H:O: on hemoglobin of

rabbit blood with inactivated catalase.
250-fold hemolysate was treated with 1 mM
NaNs for inactivation of catalase in rabbit
blood and with various concentration of HzOs.
The numbers in the figure show the concen-
tra tion of H2Oz in mM.

R EEMF%E incubate 57 51X, EEGDPERT S
H:0: 12 X Y FREMBA~EIIBRILSEEZIF A2 L,
ZLT ZORILORO BREE SRFHICHET S 2 L
WX YRS ERRT 5 HO: &% FEMICmd &
VREEL 25134 Th 5.

A. FKREMIE~TIZHT 2 H0: O

FRIAEMIE~TIC ZiF+ HeO: @ @b ofgA D FREE
Bb e, P NaN; (1mM) T catalase EME#
PREE L7 FRAEMIFIC RHEPEED H0: HhNz7z. +
bbFRAEMIKE HO: #EAL, 37°C 154 in-
cubate %, MAEAIL LA HISHKE L, FRIAMIE~T
DYER & S IEFRCHIE Lz, 0.0056mM D& {RyBEE
D HeO: iIZE2TH a BEY g #HO E— 21 DTk
TU, LT H:O: DBEENEIRE L 72512 Lizdiv2
DBEFEDES T LYV —|BHE LY, H.0. D1
mM T a BEU p BIHEAICELLE (Fig. 9).

B. REEMIE~TITHT BB DOIER

Fy b OFEG I ERG &R Y CREBETRERIZ
cytochrome oxidase # bbb, BiEEME LT HO #
BT 5. LD o TRRFME~TICEEE 2 HIT
FTROT, BEFOMBE UTAREERE(To72. Thun-
berg HDOEFICREIRMIK (FA&IBEE250(EHK, ca-
talase &4 ), 1mM Succinate, 1 g DFIEIHER, RBl=E
IZ1mM » NaNs % A#, EHFOKHE KKEL,
37°C 543fii] preincubate 3% (Z DRIfFERPIZZE 2
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Fig. 10 In vitro formation of H:Oz by As-
caris muscle under various oxygen
pressures.

Incubation system
1.0g of Ascaris muscle slice was preincubated
with succinate (as substrate) and 250-fold
hemolysate of rabbit blood in 0.1M phosphate
buffer (pH 7.0) for 5 minutes and after an
addition of 1 mM NaN; to inactivate the
hydroperoxidase in the system, further in-
cubated for 15 minutes under various oxygen
pressures.

The formed H:0: by Ascaris muscle was

qualitatively measured by decrease in absor-

bancy of rabbit hemoglobin.

H:0: EHELTW2E LTH, FRFMIED catalase
Xy EhTLES). RUTHAEEZEA (ZZT
KRIMIES X OB DO HO: 5yfEEEFIT NaN; THH
EEXN %), 1540 incubate HBFHHEZREL, WHT
TISARINE SR RE I~ T O RO £k & 550
HIIZHIE LTe.

T ORI RRBMIBEA~EICEA S O BEL RE
¥, Lo T B b NEMED HeO: 2RI S
BCZEVHLNE o,

C. FRYEMIE~T T 2 E B FHOMER

FEEBRB. LRHRIC LT REBE MK~ & BERFHRE A
WTEREITOEY, ZOHAEEPOKIHBEEE pO:
100%, 20%, 5%EBETV0 %D 4 BkpEL Lz,

pO2 0% F TIRIRERFEMBE~TIZZALDEIGAEL
ot BEEE 5%, 20%B L TI0%E LR EE
BT LI MR R MR ~T ORI R S I HEE 728k
R (Fig. 10).

T I THbNICRKREMIE~ T DOEILDORET, £
APV THLRI ZLL o THEE L, BEHRGH

271

b HeO: BERINTVBZLEEZHOLMITRLTY .
7z & 2% pO: 20% F CEIB A AR L7z HO: EZER
A.DBAITHT B AN HeO: B b HMET 5&, 8
22.4p1 Os/g wet wt./h T H>7z. Laser (1944) Bl
EHDOKRKFIZRIT D O RILE Z80p] O/g wet wt./h
LELTWS, HEEHELOEEL Laser O L D
ZEX, FHODPE L HeO: EEIBEFNT ARSI
2L OPBEHICIEHENTZLOTH S AL EEEETH
ERERCLIDLES.

D. EHfFDO HeO: Ak L & Do fiERE

EBR C. T RERMIEES LOEHEFHDO HO: 7357
R L IE LR T CRIBFHA AR Uiz HeO: &%
EL/Z., ZZTIEFRRAMIRD catalase DA FHE L
Te&M T T EIBHOAER L HO: BEEMEL, [EH
D HeOe ARk E D4 fFHE L O BRI W TR
L7

a) Thunberg & F=|IT FRKXMIF, Succinate,
ElEAH, Rl NaNs 2 Ah, FHoKMHE AR L
T 5.

b) Thunberg &M EEIC KEFEMM, NaNs, =
2B #fH3, Succinate A, EHOKHERRE T
=

a) BELUDb) & $37°C 15438 incubate 1%, M=D
NED 2 BE (HO: HMEEEHR T T X THEINT), 30
B A & B, WHIT 155 HIE SR R MLk~ O
FEIR % 2 B L. |

a) DPESFRIEMIZD ~F D WIUGIZZAbiTA T &
Aoz, ZoOZLEEBmE» b ARENR D HiOz 35
REEMLGS & O EHRFF O HO: SIFEEHEIZE V5T
WO SN2 L EZR LTV 5, b) O FEAFRER
MEA~ED a« BIY BHDOE—7 X EBLIELIEKT
L., ZOZERFKRKATTIE, BESRMG»6 BRGHES
DHo HeO: syffEETE O NHHEES * HE T 5 £ED
HeO: MR ENTZZ EERLTV S,

z B

ER 1. I2B8T, RERBECEIE BEhofka,
BT E B X ORISR ~T DLL & DBIRIZ >V THR
L7zhs, ThbofERY—IFERRL 72 LD 2% Table 1
Tb 5.

FETEIE%Z Tyrode #H 7\ L RMAEHIC RS BREEH
5 O ZRELREAICE, #FEiXEalkT3. La
LINTHERERLEMIE LTIV IEERAICE
JEL7. EREBMBETICRT 2AFHMITME O:
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Table 1 The influence of oxygen pressure on the color of body surface and perienteric
fluid, and the spectrum of hemoglobin

The color of
_perienteric fluid

The spectrum of

The color of body surface perienteric fluid

Environment T he lobin
At 24 hrs. At death At 24 hrs. At death X(t)gdzath
Anaerobic WY;“OW ) o
S(NZ. bubbhbr}g) (Whole body, reversible to %}ggltbred; * (%Iand 7i)peaks
E(:Ir\rﬂag;;riécoz 5%) pink by aeration) ish brown orma
S . 2L e — Light red-
L;r?ég?um Semiaerobic Yellowish white dish brown Light yellow- « and 8 peaks
(Atmosphere) Pink (Posterior end) (Normal) ishbrown diminished
Aerobic (Normal) Yellowish white Licht vell a and f peaks
(Aeration) (Whole body) ght yellow disappeared
Yellow . h
pO: 0% (Whole body, reversible E{‘.lghhtbmd' @ Nand 11))eaks
" to pink by aseration) ish brown orma o
G o Yellowish white Light red- Light yellow- « and p peaks
ash pOz 5% (Posterior end) dish brown ish brown diminished
phase 0. 10 % Pink (Normal) l
pbie (Normal)
pO: 20 % Yellowish white Light yellow «a and S peaks

(Whole body)

disappeared

T (RAEFEET Tt IHRB LUt IR, [bfaE
TFTTiE p022.5~5%) IZ bREFLLGEHHE LK. =0
e DFEAEME, O KZIRETEBA~ED O: 2FHA
heEE s (H:0: DR, BEEFR~E ET 27
HTH )., ERFHMEKEEMT DL, O MEHEA~
TCHMEET A LIV BBREFICETTZL0
LBExBRG. ZOZLFEIRAT (FEEFTO~E)
13 O: fFEfRL L T O BDBREE UMD (KEEFHEE
IRED) TT O e T oBRERZRIFT22 L. ZLT
WA O FFHETITK B O T TO HED AFFHMH
PEfFEINDZ e D, BIEMGHICIEMm HMED O &
FIFAT 2R (€ IBKIERR) DEFEERHESES
([l 1512 cytochrome c peroxidase %% ¢ cytochrome
FOFHEEHER L. 5, 1969). LLEOFEFIZE M
DHETFIZ O BHLEL LV EV 5 Bueding 5 DX
7 (Bueding, 1963 ; Saz & Bueding, 1966 ; Saz, 1969
LFETS.

F 74 O TOBRAKEIEEAICILAE LI\ DI,
HRREN D HoO: 2 HeO: pfEEEFEIC X Y FifSuLHE &
, ERAEEBERLE S EFHELL R TR
T THHD.

IR A F 7 A TRAEZRE (p0:2 20%, + J4FR)
FTHR I ER (FR) L e, —FKMEHR TR
pO: &5 ~20%& Liz#a, O BEL BT Lih
v, R, BEREER X OEBIER~TD 3H OB E
LY, FBICATLMDG XY —MEfshi. Zh
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EREED O EAMEINT 5 &, EHhDd O WILE L7t
ST HoO2 AR, ERE I H0: BIZIET
T, —J5 TiEE B A~E DL S L TRET X UMK
WP ES, )y TR EE s UCER 232 E
BOEEPHESNSG LD THHZ EEEMITELOT
H5B.

Flzzh b 3FHDOEAICIAT L THE AR O REL
BHx Sz, EHARND B HO0: BVKRISHMEDS
A, FElBAT O B HECDOTESICHEEE
T, LRI i ED HeO: THRES
U, MBS FRPEN AR IS AT LIREL B AT S
bDEEZBND.

ZOWHBEGICBEEL T, EHEZARKE LU Tyrode
e T L7 SRR D 2 a0 bz, AR
DF— (FhH, 1968) TEMLO AFHIME BELL
B & SERT (KR ARKH TOREIHD50% £E7F#]
[i39.5H, Tyrode & THO ZNiF19.50TH Y, Z
DHFRITFFRIRO Mk & pH DT FEFF 5O T
A HNE B L. L Z AT Tyrode ik TiIfE
108 2 T HEREREOHB LI E L v 0ig, ERKkp
TIR3HBIRERHLE Ko, ZOEFELTAFT LD
pH DI b & 5K HeO: HfEBEFRIEED ZZEX D
n3. +ThbbAERKD pH 135.5-4.5, Tyrode &
138.0-6.5ICEFT5. & T ABERKD pH X H:0:
SEEEFREMEDOER pH 4T 2 50T H:0: DEFHD
kv —EHnd 5. =0k BREICHIEERSLEL,
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Table 2 The influence of KCN and NaNs on the color of body surface and perienteric fluid,
and the spectrum of hemoglobin

The color of

The color of

Environment The spectrum of perienteric
) body surface perienteric fluid fluid hemoglobm
~ Gas phase o I o -
1:)(011t 2 %th) Pink (Normal) Light E?&igrlrsilal}))mwn a, B and 7 peaks (Normal)
ea
pO:2 10 % Yellowish white
(At death) (Posterior end) Light yellowish brown a and B peaks diminished
Oo 20 % Yellowish white
NaNs P(A¢ death) (Lower half)
p((%zh%g (y:fter Yellow1sh whlte Light yellow a and f peaks disappeared
: death) (Whole body)

Liquid medium

Changes above described were dependent on the environmental pO: and
pH, and the concentration of NaNs.

Gas phase
KCN pO:2 5 % ~20 % Pink

Liquid medium

Light reddish orange

Cyanmethemoglobin

FIEROFHE L, FHORIETELEELOND. D
FENOEMmE in vitro TEFETHKE, pH ZIHET
BZLOEEHEEHT A LTS S,
PLEOEBZ LT, fkhichdZ gL 540
BT & AT O BRI,

IR = vIFR > R = #X

iz No \ iPIK

(s Nﬁcm)&ﬁ A (e | (K ins

AE O ‘f {ﬁj{? O: 72 T@?}i} Oz
%

f,WE(kOﬁﬁﬁ@mwiﬁuﬁﬂc%éck&%
L, ¥KHFEOHA T FEHET, p0:22.5~5%>10
% >15% >20%= 0 % DU i O: DIFENETFICH
FITHBHZ LR O TH 5.

EB 2. 123w T, KCN XU NaN; T [EH o
HeO: 4y fRl%5R 2 HE LRI T CIREMBEEDOE L
fhtt, RPEikEs IO ERER~T OEL L o BRER
HLIDOTHE2, ChbORREEFFERRLIZLDON
Table 2 Th 5.

KCN ERTOH4, WEAF v L THAS L E
KEOBEETOKMET THA Y &, Sk ORI
BT L A EBED AT 0T by, (REEE~TITIX
CN-Met Hb O MHbhiz. 20 CN-Met Hb ®

GITIRFEATH LT, EF OEBEIEREICHEEL TY
57w, NIBMICEEOEILE LTI Z LR TER
27z, %72 CN-Met Hb X KCN iz X Y H:0: 5y
REEFEHPEE SRR, BR HeO: Ik ) Erksh

TctEZ BN,

NaN; fEH T OH 4, BIRATD a BIV B HOH
TRV ULHRIZE Y, RERIRER G LIREA L
Y, BB PECEZELZOND.

PEDER 1. 3LV 2. 26, EbdoAFHMEOE
fE, B, EREEER XU RIRRA~EORT, BE
EL D H:O: Sy fEEEsE DI LY (AN L &
FE HeO: IR E FT 20 TR s ) %
zZbhb.

DOWT HER 3. b 2B T hkpE
flE~TD HeO2 12X 2T HBARNTHBN X9 BE
LEEBICED LD TH B0 E1O BitE mxi. %
3 BRI~ T O SRFRMEIR 2 KRB~ &
DOFRED 4 L THE L. W~E O SNSRI 2
ER—TH 27D, FIEE~NED a BEV B HOWIX
WADOE— 7 OFEFRREHOEBICHOT. BlHL
FRE OMEROHBICOW TS REDEICDL &5
LOTHAH LEM (1960) A#HEL TS, L LE
MIIERERL Y HO: AL, £4r O: (H:02) %
FIRLTAFET S AT H 506 [Al~TiE HO: D
BRI 2 TR 5, FREREMERE RSz L
LEZ b5, 72T NaNs RINFRIE Mk~ T 12
D HO: Nzl 5, BHCEBLSHEEN, «
BIU g HOBBADOE -7 ETL, HoME—
7 OB S REMROSA L RIBE R L i, L LK
JEfE~F i1z HeO: ZAER &S E2 & 25, I M

7. T in vitro
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T A CBLSRENTL PO, ZTOLIIFRRE
D ~FORICIE HeO: 12 %HT % REZMEIC K& 72z
oo, = OO EIIE~T D O HFED
FRIZH EDILbDEEZ BN, LB O THERIBER~E
OAREEMMER I B RARNT AR Sh 5 H0: ORE
X DAECRREITEZ D, B~ LHELED
Rk BRI ERIC OV T U R4 (Fernando,
1968) ShTHY, EAEMFEET CEEFET ZHBDOD
DRMEL B IR EY TR nA I NEERS.

WA~ TICxtT % KCN XU NaNp D54
ZHat Uiz, NaNs ZEREIE~T B LUK REME~T
(HbO: XV Hb) D WFHIz b N7 HERICE
fbE5% ki oz, —F KCN X @fo HbO: i
Ik x o iz )y, Hb ioxt L CikEkd 241k
Rhxi. ThbbikEik~To Hb X KCN {EHE
B HGEICE L Uiz, = 2 T4 U2 tia gk o
» % L HEE (1960) D4 L7 cyanhemoglobin (CN-
Hb) LR—Tholk. —HFREEMIER~ED Hb 134
RICFREICE M LIz, FRERB I ORED 2 gD
Hb izxt3 % KCN ORISAERIIZEL B0 TH
prEZLNS. UEDMRMS in vitro IZBVTH
A ~TIC KCN ®° NaN; Z/EHI®TH, [E] %
DLDIZZN D BER SIS CABERICAGND X
5B A U0k, FhEkEs HEIZ HO: 5y
FEREFE OILEAI 2 MEA S 28 A X, £ERo HO,
DERD M %2 & BYKRTREN S,

#Z T KCN 7w L NaNs &z 72 IS ~eIllE
2 HiO: & iz e HA0 B &2 BEL. TAb5
NaNs FEhniEERE~% (HbO:) 2 125mM H:0: %
2% LR, 12.5mM HoO: &1z % & B —fatk~
2, a BEU B HOWEIEL., ZOHAOEKIER
DEFHIE RIZ NaNs 2{EF S A1 £ U2k
(#8) @IZEL LTz, —F NaNs FINEK RIEMTE~
Fi21mM H:O: iz % &, AFIC a BIY BiFiE
W L7z, ¥£7- KCN ihiksi~t (HbOz) 12125
mM H:0: &z % L#BHIC, 125mM H:O: 1% %
LB —lEkaiT, a BIV B HOKTH4EL, CN-
Met Hb BN AETU 7. —HFRIME~TEIE1mM H:O02
Iz kv asdEicE{tash CN-Met Hb U7, ZZT
A U7z CN-Met Hb 0WRIR#: D & & 1 Fl—iRED~T
Wkl & KCN #hnx T4 U7 CN-Met Hb o Xh
I erny K<bbbhi, ZnZ&id H:O: DI
T4 L7 CN-Met Hb o—#5DH 08 KCN & K&
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LT CN-Met Hb L, OEHFEFEIC H:O:2 D
ERESITHMSNTLEYRRETHAI EEZ DN
5.

LI E® KCN 72\ L NaNg iR EIEHE~EIZ HO:
iz TA U, BiEicER KCN B8 XU NaNs
RER S EEEIC T D RIEiE~T 0 EL B T
FLILTERY, ERAENTET S Zh 50k HO:
PHEELTWBETHAHIZLERNMEIES.

LA L in vitro I B v T KIEE~T % B{Ls¥ 3
He0: OPEEEE2AAYVEL, ERERTIOLS LR
EED HO: DEMEIRD VEL . H0: ElETHEL
THEBETHERATTHS. 22T HO2 BIAEIT
YERAT 534 in vitro B XU in vivo IZRIT 2IEHTE
KOV TEL TR H0: 1T A~F OFEFHE(LAE! (Hb-
O2) I Tid7e <A (himeFibi, Hb) WEMT 5.
n vitro 12 BT D KIEIEA~E X O FHFPED 5872
» HbO: #»5 Hb Itk Y M. Lie > THEIRED
H:0: TOREALSMEE 213 5. LABIT in vivo KK
BTk HbO: @ 02 % HeO: EpFRIZFIHEN 57
W, JHEeyE-oBEEIC HbO: 225 Oz 2338 L T Hb
Wi B, EEED HO: 12Xy e 50 L
EZzbhb.

¥ AR DH 2 (b - FFH, 1969) 1BV TEIC#
ELUEBE 5, in vivo 2BV TRERE O HO: 2°
ERCHTEPOTV B L EHHTHZENTE S, §
mbbe LK (N2 95%+C0:2 5%) BIU+ IR
(K%) F, NaNs ifinEfkhoERIZA N 2EE
DA EALIEFIE O LM T RO, AFEHRIETC
BEDIIEN T, £ JFET TORE R QAT
PES DR, I O AL Tz L2232 T HeO:
DEFEDL £ BD5DTHASH. —HEIHWAFT
i TAFT L] o O BVBIZ L T2, BEIHRA~AED
HbO: 205 O: MWsEE L Hb DOIRIET fEAET 5 AN
BRI &bz L, #Eo HoO: iI2X 2 THEHIC
Hb DLy e = 5720 ThHHH LEZ DN,

F72PLED ERICE VT [dic KCN Z{EH X7
AP IV KCN finfEsig~€ iz HeO: & JIA 728
&1 CN-Met Hb Oz 724%, NaNs #{EHE
B 72841F Ne-Met Hb 133 BT ~T D R
EHOHRDERD bz, B LT Ne-Met Hb kst
BVWDTHASH . =T Keilin & Hartree (1951)
DIE——HHAEY (B) O~F & FME T Met Hb
Wb L, Zhic CNO, Ni° 35 X O FO &z 5L



CN-MetHb, Ns-Met Hb 33X F-Met Hb % T
BZ—IcEA L, EHEER~EIC AR REEZEL
7o. fApEHE~T O Met Hb ~D{bid KRB MLE~F
2 HUEB T o, ABBITKENL CN-MetHb,
Ns-MetHb 3 X O F-MetHb ##2pk L7z,

Ti% NaNs £ T O[] b A JERE~ E 12 723 N3-MetHb
ORGP FER TER LD THS H h. ZHITEEE
B~ED Na-MetHb O U 2%, EHN O FIEHE~E
(HbO2) » W& M THELUL TR Z B I T
CN-MetHb X HeO: 2%t LZE TH 5 DIz, Ns-Met
Hb 13 H:0p KRLE THRENRLT Ve ThoTe.

ZZCHERR 1. 25 6. ETIELNIABIK~TIC
%% He0: DIER O R % HiEEUET 2 Lkom
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&5, pO:z 5% FTid pO: 20% FDH) Yi~1fs £2
B, pO:z 100%LLF T & pO: 20%TF @ #9 3 fEE2ED
H.0: & RTBbOMEER Lz, T LTARSN
72 HoO: B SWINENT: O BEFHMT 5 L, Laser
(1944) LOHEH L7 O BUREL ZFHELVFERTH
D7z,

IR HORERIZE B S HeO: M ERENZZ L,
Z LCHEBTE Bz O BIREO A & 5% HO: ARk
BUBEECHRICEELT VWAI L & BPIcEREL
7.

WICHKRBIEMIED I D catalase {EM: & PHE L 7254
T T A S AR T 5 HeO: % K ARMIEA~E DO
EHEOREN S WEL, FHEHHO F> HO: SRR

(EHZLND. HRORE RN LI, COREND pO: 20% T Tl
B H.0, .0, H,0,
SRR T Hb MetHb MetHb - H,0, — —'— propentdyopent
SN (~ TR
PEMD)

H,0

5 MetHb

[H 0.

NaN,fEHTF: Hb
H,0,

H,0,
KCNHT :

R EOSMT T RN HeO: 23EREL, —F
TIEE R A~ DB E 2T RS L ORISR G IR
b AEF2LLbic, M TIETMEEE UTERLER
ERIZELIDLOTHA I EEZ LN S,

F 72Dl EDERIIEIEIE~EOED S, HeO: D4
R, EHMEHOMNC LEOT 5505, HEHRMFIZERC
HO: AL T30 TH A%, ThE#fbnicT
B I2HEER 7. Tik NaNs T catalase #[HE LR
RIRMAA~E DS HoO: TELGAEE T TV L)
WEEZFMHAL, RREMEE BEIRFHHREZ incubate (]
#FHe b HeO: sz X HESS) L, FREMIE~
ENEEFH O EREND HeO: 12X Y b nfiEa 2
JAREENS BB XY AEREh s HO: % JPEL
2. RBELTHYZ 7y D BA (cytochrome
oxidase #F L, H:O 24+ 5) 135 RIFMIE~T 12T
LOELH 2 ehoiz, Ll E s fmidEmn 2 mib
SfEETRL, ZOEHORBEREBELEN R VEEETH
27z, FTihebb pO: 0% FTiHIzE A EELSfEE TR

2
N,
> N,-MetHb

Hb——— MetHb —————— CN-MetHb

FRAE HODO B+ 2% HeO: Sy fRALFRES ) & T
% HeO: ®AERET 52 EB L ITEDTZ.

ING200ERNG, BIRIIEERTE;ECHAICIE
HEOHAET 5 HeO: FfER BT 5 H:O: AR
T3ZL, L > TRIBICIFERICHE LIZBREENTF
ETHZ L, COFEBWHBEIED TR LOTHSHZ
LR EEPILNIT LI,

¥ oW

REIMFRE DL B b O, RISkt & Ok
AT RITTEBIZOWT ORI E{TOT. FORE
B Sz Shicz kol Ch .

REEVEREFR OB A, BlRO AFZ FLL BEsh
7. T OBEREEIREE I OEREIRA~TITIB 738D 5
NEDDIR, BEICIZER~TOREEFEIC X 5 2 E
2 bR BB ERD bz,

—FBRERARIE D LR 31T Lz 0 [\ h o A AR
B S hic, ToBYEE, FIEIRE R X OEREER~T
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wElf A~ D HeO2 12X 5 BfbpfRIC b 5 EBEX

bR BELEA L.

VI EOfERIZ, EEEHRT TOAGFHMOMERET & 6k
SRR OBREEILIZL E S LD THBZ L, EE
BEFET TiX HeO: DIEALIC & Y A U7cERE H0:
D—F TREENEDOBILGMREOETBIL, kakd
CELERAET, 5 TIRAEEL L TEBEDAFRME
RS EZ0THA O LOWELMEICEEETLLD
Thb.

FEREI R IR LB EESFIE L OEERE
FIERME O OHFETA2RMEETHDHZ L BH LA
2707z,

AH L OEFIIWMM4E 4 AoEBH BAF LA FES
BoSlIcBTRRELL.
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THE INFLUENCE OF OXYGEN PRESSURE ON THE SURVIVAL TIME OF
ASCARIS LUMBRICOIDES SUUM (3)
THE INFLUENCE OF OXYGEN PRESSURE ON THE COLOR OF BODY SURFACE
AND PERIENTERIC FLUID, AND ON THE SPECTRUM OF HEMOGLOBIN

Enicur HAYASHI AND MaMorU TERADA
(Department of Pharmacology, Shizuoka College of Pharmaceutical

Sciences, Shizuoka, Japan)

In the previous papers we observed that the survival time of Ascaris lumbricoides suunt

was dependent on oxygen pressure and was shortened with KCN or NaNs, and we assumed

that these might be closely related both with the magnitude of O: uptake dependent on oxygen

pressure and with the hydroperoxidase activity of Ascaris.

The present report is concerned with the influence of oxygen pressure on the color of

body surface and perienteric fluid, and on the spectrum of hemoglobin of Ascaris in the pre-



sence or absence of KCN or NaNj;. The results obtained are summerized as follows.

1. In the absence of O: the survival time of Ascaris was significantly shortened, and the
change, which is reversible by aeration, in the color of body surface probably caused by de-
oxygenation of hemoglobin was observed, whereas no changes were observed in the color of
perienteric fluid and in the spectrum of perienteric fluid hemoglobin.

2. With the increase of oxygen pressure over the physiological condition (pOz 2.5~5.095)
the survival time was proportionally shortened. The color of body surface and perienteric fluid,
and the spectrum of perienteric fluid hemoglobin were both changed, probably due to the oxi-
dative degradation of hemoglobin by H:Os.

3. In the presence of NaNs the similar change mentioned in 2. was also observed.

4. In the presence of KCN appeared the shift of the spectrum resulting from the change
of perienteric fluid hemoglobin to cyanmethemoglobin, whereas apparent changes in the color of
body surface and of perienteric fluld were not observed.

5. The spectral changes of perienteric fluid by in vitro treatment of KCN or NaNs,
followed with an addition of H20: were respectively coincident with the changes by in vivo
treatment of KCN or NaNs.

6. The formation of H:0: by Ascaris muscle slice was dependent on oxygen pressure,
and H:0: was abnormally accumulated in Ascaris muscle under aerobic condition. From these
facts together with the results obtained before, we can draw the following conclusions :

: that in the absence of O: the repression of the semianaerobic respiration(the cytochrome
system containing cytochrome ¢ peroxidase) may occur and cause the shortening of the survival
time.

: that in the presence of excessive Oz the formation of HeO: will surpass the hydroper-
oxidase activity and then the abnormally accumulated HeO: in Ascaris may result in the shorten-
ing of the survival time and in the color changes of body surface and perienteric fluid.

: that under the physiological environment (low oxygen pressure) the formed H:0: will
be immediately consumed by hydroperoxidase and this balanced process of Oz (H20z) consump-

tion may account for the longest survival time in this condition.
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