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Changes in Catecholamines, Lipid Peroxide and the Arachidonic Acid’s
Cascade in the Superior Sagittal Sinus during Experimental
Cerebrocardiopulmonary Resuscitation (CCPR)

Yukihiko OGIHARA

Department of Anesthegiology, Tokyo Medical College
(Director : Prof. Tamotsu MIYAKE)

Over many years, a series of experimental studies in brain resuscitation has been conducted in
our department. However, since prostaglandin (PG) was discovered, the metabolites of arachidonic
acid (AA) have taken the most important role amongst the autacoids. Changes in levels of
catecholamines (CA), lipid peroxide and arachidonic acid’s cascade in arterial blood and superior
sagittal sinus (SSS) blood after resuscitation were investigated.

Cardiac arrest was produced in mongrel dogs by direct electric stimulation. At 5 minutes
(Group 1;G 1) and 10 minutes (Group 2;G 2) after cardiac arrest, resuscitation was started.
Sampling was performed from the femoral artery and SSS before cardiac arrest, immediately after
resuscitation, and 5, 30, 60, 120, 180 and 240 minutes after resuscitation. Measured items were vital
signs, blood gas, adrenaline (AD), noradrenaline (NA), dopamine (DA), lipid peroxide, PGF,a,
PGE, and thromboxane B, (TXB,).

The results were as follows;

1. There were no significant differences between G 1 and G 2 with regard to vital signs or blood
gas.

2. The AD and NA levels reached their peaks in both arterial blood and SSS blood at 5 minutes
after resuscitation. The arterial blood and SSS blood levels of both these CAs were significantly
higher in G2 than in G1.

3. The level of DA was significantly higher in SSS blood than in arterial blood immediately
after resuscitation in G2.

4. The lipid peroxide level was higher in SSS blood than in arterial blood, but there were no
significant differences between both blood.
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(1)



— 39— =

= E B X

r“%‘- =+

Wiy

HE BB EIS

5. The PGF,a level was significantly higher in SSS blood than in arterial blood immediately

after resuscitation.

6. The PGE, level was significantly higher in SSS blood than in arterial blood before cardiac

arrest, and until 30 minutes after resuscitation.

7. The TXB, level was higher in arterial blood than in SSS blood, but there were no significant

differences between them.

I. #

EFHICB T B EREEVED 2P TY, fEmEE
WE &R NvE Y EDOHRIEE 2T [autacoid]
PEEHEPED S LDk o>TALW, Z kX pros
taglandin (PG) #1ZU® & 3 % arachidonic acid
(AA) HSEDEMREEYE 3555 B W TELO
FULIFEE L 2> TB Y, MEIMRFOZEIZ DWW T
LEL L OHENRZIT SN S,

—77, YEE TIF 1974 FLORE W M IERER D
LT IR 103 2 TRRAIPA I3 & U T physi-
cal brain cooling Y WiEE Y hemodialysis,
hemoperfusion OFFA?, XU barbiturate®, di-
phenyl hydantoin®, etomidate hydrochloride®,
GSH, PGIL, © %z & OEVEEEC L 2F8MEE2T
WL CEi, SEEHFZEBRKMELERERY, O
fifigk4E (CPR) MM EREZOEINRK O superior
sagittal sinus (SSS)
(CA), lipid peroxide, arachidonic acid’s cascade
(AA’s cascade) DE» 5 o DEREZER L, i
RICHAANDOfEE 2 HI E U TEFIRICEF L,

X BB E
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2B % catecholamines

II.

1. SEBRAEY

A2 8~15 kg (FHY 11.5 kg) DHERERLA 53 FH %
iz,

2. EERE

GIL: (MZ1E 5 53 CPR JEfT (n=18)

GII : [MZ 1k 10 3% CPR fifT (n=18)

3. EBRIRIEFIRE

JERT#% 3 12 pentobarbital sodium 30 mg/kg %
BIRAE S CHA, MEMLICEE, 225 IcRE
A L pancuronium bromide 0.1 mg/kg & TH
Bifb, =& ventilator (HARVARD APPARA-
TUS) @ ##E, PaCO, 35~40 mmHg % 51Z I FHHE
N 21T o 72, ECG %58 5 o B 5B A I K FRED

(2)

Bk % cut down U, BIRICIZME - MAEA A, &
PRI 1 ERIE S O SEE A O teflon catheter % %
NENBAEE L7z, IROTHEMELE L, FA
EMFEEEECEE, Lim % (Lim et al. 1960) @
PRIRE W FE WA RIRR S & R T H 2 BHE W /INFL & B
W CBAEE, Michenfelder (Michenfelder 1968) @75
ItV SSS -\ teflon needle ZfEAREE, 10 U/
ml @ heparin JIZEEZ T locking L7z, P EDH]
MER, BRERSOHBELRHEEEE 2L,
vital sign DL E F L L I EBRRE L 7z,

4. DEEEBUER URREE

BELRN B (electric stimulator SEN-7130,
NIHON KODEN) & & b0k 2 ESLIL 72, Bilg
BLREICARW 10V T3~6 DHEZREEL LE
B 2 5556, 5 KU 10 & U 7o e & 0 fkk 2 B
RUTe. fRESME, FiO, 1.0, RR20~24/min i<
& 2 EAETE &, MAP 80 mm Hg A E, 100~120
beats/min & & 250~ v % — Y 2T, (RWT
45~75 Wsec @ DC shock (DF-101, SANEISOK-
KD i X Y ERBI 21T o7z, %72 7% EE 7K 20~40
ml & T acidosis ZHH1ES % 1ZH#KF atropine sul-
fate, calcium glutanate, lidocaine Z=f#FH L 7z,

OI. AEFEERUEE (& 1)

FREERTIIIRAER 240 55 F TEHE 21T\, B
(A If; TA, TIA) K UF SSS (S i ; IS, 1IS) & 0 .E
1R, BREETR, BERKS5, 30, 60, 120, 180, 240
S ZFNZh sampling Z21T-7z, &, CA, lipid

® 1 HEHEERUGE

BP, HR, ECG
- multipurpose polygraph RM150, NIHON KODEN
blood gas(Pa0,, PaCO,) & acid base balance (pH, BE)
: digital pH/blood gas analyzer model 813,

IL USA
adrenaline (AD), noradrenaline (NA),
dopamine (DA) I HPLC &%
lipid peroxide WAV N 1}
PGE,, PGF,a : RIA DCC #
thoromboxane B, (TXB,) . RIA DEG &
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IV. B #ER

1. vital sign (4 1)
@ MAP : *HE{E 142+16 mmHg. W & b #HREE

IR : CCPR (BY/LAGERZE) B9 % EEREITTE
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X 3 catecholamines

# 100 mmHg DAF, #4550 I3 HEfE % — R -
B, DABEZEEL T,

@ HR : XHE{E 156 +18 beats /min. FEE & b ICHF
B 60~70 beats/min, FRAEE 5 I 3SR & 7
D, LABIEIRED +5% EHERFL 72,

2. blood gas & acid base balance (X 2)

@ pH: MHAE 7.379+0.051. WMEE L b kLR
5 3 LARE I ATERED —59% LA 2 R 5, RERFHY 22 E 28
BRI o dz, GII WWEEOMER %D AR
=3 oiz,

® PaO, : ®IE(E 92.1+6.7mmHg. W& & & 30
53 PAREIX 400 mmHg A O SE %2R LI B EEE
oz,

® PaCoO, : xfHE{E 38.1+3.4 mmHg. MEE & b &
EEER LD IIEED 1209 2> S W, 60 53 LARES i
EEHERFL, BEEE P07,

3. CA (¥ 3)

@O AD: A I8 {E 1.2+0.8 ng/ml, S ik A M
Dl.2fE%xRLT.

Gl: k& 54, 1A 27915, 1S284 f%, DIRET

L, 120 3RAREIIN ST & b 1~2 fE% R L7z,

GII: ITA 13684 5 43 282 5, 1IS I3 R4 E T 299
&, DABERA U, 240 M3 & b 2.0 a1k & %2
Sz, FBEENTAME S MICEEEIZ S - 7253,
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BAEERT IAIIA, IS<IIS THEEZRRLI,
@ NA : HHEEI: A =S T 1.8+1.1ng/ml

Gl: # &% 559, IA 7615, I1S75F, 30 3LAREIX
B AERIEBRTH o Tz,

GIL: fR&EER 1TA 105 5,
L, 24043213 1IA 2.4 f5,
BT AIME S MICEEZEZR»o725,
BTIA<II A, IS<II S TEEEZEDT
® DA: A IM3HEfE 1.4+0.9ng/ml, S Mix A I
D 1.3fFEERLE,

Gl: ff&EER, IAS.7(
LR 1~2 fER R LTz,
GIL: #F4EER, NASE<IISTHETEEE2RY
7z, DB T, 240 S ClRMME b 1~2 fFHiEBTH

BEREZ R 2w,

4. lipid peroxide (X 4)

A IM3HEME 3.3+1.6 nmol/ml, S filix A 1o 1.2
fEE2RLIz,

GL: FRAEER & D WS, 120 S TA 2.5 &
f&D peak ZR L7z,

GII: FRAEER & D ks, 120 40 A 2.5 f%, 1IS
3.3f5D peak L7z, WL b2FlEEEL T

11S 103 i, LAERED
IS3.2f@&%2mL7. |
BRAEE

, IS6.0 1%, MiMe b 30

27z,

+153.2

X 102% lipid peroxide A
6_

X10%% PGF,a

*P<0.05 (3 (2L T)
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5. AA’s cascade (X 4, 5)

@ PGF,a : A MXTHE(E 338+40 pg/ml, S Ik A
Mmoo 1.5F%2xR7,

Gl: #REEE, 1A6.0F, ISI.9BFTHEEER
L7z, DIBEA U 240 S i@ & b v IERTOfE
Wi ok,

GIL: gfAEER, TA5.015, IS 10.6 FTHEE
ZRUT, DUREA U 240 S R & b 01 A
DIEIZTL o7z, BHEMERR»o7z,

@ PGE, : A IIE(E 25533 pg/ml, S [ix A Il
D 4.6 fETFIERNICEREEZE 2R LT,

Gl:#4E® 545, IA1.6f5, IST.5/FT, A
MBE L DFRE RS, HEER LD 3055 % TIS
BIA XD RESHEEERZRLRL, 1A X 60 5L,
IS 1% 180 S LAREIMEILRTOMELLT & 725 7z,

GII: #fE% 54, IA1.31%, 1IS9.1f5T, Alll
BXEE L VPR E LR T, REER LD 305%T
NSIF A XY K& FREERSRLE, TAIZ605
LARE, 11S 1& 240 43 TOMEIERTOMELL T &% o 72, B
Rz o7z,

® TXB,: A IMMXHR(E 71897 pg/ml, S IMix A

X10% PGE;
.
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mo 0.7 ECEMEERL:,

GL: A% 304>, 1A 9.1%, IS 7.2 1%, LI
AL, 1A 13240 53T, IS iZ 180 LI HBMELLT
ZRUTz,

GII: #4530 4, IIA 9.315, 1IS 7.5 1%, Ll
B U IREIGE D e, L bEI A S S I
EOKRTHo T WEEERI S o, BEEZE TR,

o7,
V. # %=

P4 FiE I 0D 75 8 A 3 e UM Bt O R I PR AR 0D 1 R,
WZDOWT  fid Z DFEBRIIE S & B3 & glucose D
e ErRy, ThE2HE L CEES NI A LF—
EVERL, 44 ik, B2 OMEOEESHEDMT
BTV ODOZ OMEEEHERF L T 5, BREER D
72D ANVF—FEE LT ATP BAERTH 3
2, A& BE S Tws ATP i3 2 pmol/g brain
tissue EHEEE N, t M T 0.2 wmol/g brain tis-
sue/sec DEIGTHEEINE DT, TEMEMm T
ZHERMIOMTHESRTLES S LIRS, F1L
THIERB LD BIROEBE S EEREIC L 3
ATP BEEDBR I, ZOBRABOER 2B NT
MIFEPI D lactoacidosis #5#1T L, mitochondria @
EERY Y B LIIE ST ATP OELE b ED T
5, ZO&5 LU THMER IS h, BRI
FHlEEESEORERB a3 N Tws, YDk
5 72 R i D BERF I ZEAb e it L, AINEEIZEE 1
(stage of acidosis) 2»5% IV Hi (stage of
autolysis) F TOEMFWFEET-> TS (NE
1980) . Z D7z TH 11 # (stage of energy crisis)
D% 28 (hydrogen transport shuttle Dfi#EE) *
Ti¥ mitochondria DEFEERIHERFSI LTS
D, ZORIICRsEE L CEERESL glucose 5
P S NAEEBOEFEE IR LED 5
n, WREOEEHHIFTE 2L LTWw3, Lal, B
I1 #%8 3 #8 (mitochondria D EFEERDERE) T
i, Mit%HEREL TEREHGL THOETEERD
T free radical »3EE4 &, mitochondria Py
<> endoplasmic reticulum DEEFER L Tw 5 E
HE IR, B EafiREAEE O BER LR G oS U
LTHilOBEEES 2 HEESEZ N, L
ATP Off¥Ew & 0 REVEED ion pump 23873,
MFEFEFIC L > T LAFERRZRI LT WIREEE
LI EDERENTVLS,

K : CCPR (o LafififiRa:) B9 % SEEREIDTSE
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I, MREEVEORE > 5 b Il EE 2%
HENTWA, HREEYE T post synaps B H
% receptor FEET A I LIC ko TIERZHET
LEwnbih, hIKIZRO <A>,<B> OfEE
OBEHEDDH 5 Z EBRENT DD,

<A> BNEEIMIZ %2 % & glutamate (Glu) 7% &0
amino acid ZJE7 % BEMEMREEYE O EHEH
¥EINS %438, Glu @ re-uptake 12i1% ATP 2 E &
T5, BIIZELY ATPIZRZLTHD, re-uptake
DA P34 U T synaps BAED Glu EEN ERE LT
{ % & 11fic> channel T % kainate (K) channel
% quisqualate (Q) channel IZfEFL, ZhZBEiK
T 5,95 Mg L D Nat 2SHiflENTRA T % &
EIRFZ, MEREPY 2 & K* 238 U Tl 2 2 9,
ZOEERED Nat OFWAWKED acute den-
drosomatic swelling & IFEIZHA 2 1553 FE 1t o o fit
ENFLZ 29, FREICLT Glu B EFT2 L 210
channel @ N-metyl-D-aspartate (NMDA) chan-
nel PHRENTRED Ca* »HIfEATAT
29, #AKEPA Ca?t JEEN—2IC LR 2 L B E
B3R, BEOoRRINEES b THIFT#EE 2 B
L, ZhizfunililsEEEyE-emg - EFehE
V& D3R & 71, mitochondria DERTEAY D »ERLD
uncoupling 235#2 Z U ,. fufifgEE 2 EET 5, 2
Ca* 1%, M/IMREERE® LA &€ % & FERFICIRIMER
EICRE 2R T & ¥ CULIE O RETME 2 800 U ¢ I
REE 2 A, Glu FoE b (B S ¢ EERE2 P
BT 52 Einsd? 9, IOk I EEEMREE
VEOBESBSER S, Lad Glu ZEEDORAS
e, b3 selective vulnerability DER{L & 1T
—EEDHSNB E b T V510,

<B> &5 —DDO###% 1% second messenger %/
T5HDTHZY, ZD&D s %3 5 REE
YE DT synaps Dtransmission S0l %
DOFE 2TV, R, EREEB L R BEL
KigTbDe LT CA DEENEEHRIA TV
(Nemoto 1978). A Tix DA #50%, NA
40~50% DENZTFEEL, AD 13 5~10% &7\,
DA ® NA O EEIERLS® free radical EE4E
ZH| &I TR R S h, AD OFERIZ S
7 HEfEE D Na* @il i & R I B RS &
EENTW3ED, Z e d receptor BRI E N T
5, M LRI 2 T I 0 e D B
SN, S OPOEBRCHEINTE TS, T
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bH, @ adenylate cyclase (AC) ZiEMILT 2
D, @ AC Z2##EIs 5 b D, @ phospholipase C (PL
C) /LT Ca* #E1ET 25 HD, @ Nat % Cl-
% second messenger &9 % %D, ®F DfLDOEE
ZEBbDTHD, LoT, MIFEFEMED CA M
2 &V acidosis ¥ delayed hypoxia D FAE7x &
B2 OMEEERS|SRITLEVIDTHS,

BERE BRI B LW CIBRR O v =Y D
LS OHEREMO M D& & N7z 2s, [RIFFhiE
REEE AR T EZLIEINL, 1970 FRCA > Te s
WEIERAE W EE S D, BRI £ THE { OFEEN
WFEsfThi TR,

Safar 59 O barbiturate TRFE & h 2 EYE
#% (CPCR) %, X OHEE W BT 2 YERANGHl 2
Fi L7z brain cooling i (CCPR) 10 i B8 T
¥ %. barbiturate (ZR4CE OMHILIHZEN L DK
T, MEFEEOMHZEOMREFR L LE3NTE
D, EEIE 7V TORERSEEDOFMEI R
EINTLEELLLERTHICHENE XS Cko7:
H, ROLEMEENE 7V IZ 8T barbiturate %%
5L THHRENIROBFEEWIEIRENIRD o h
BWEDIREDLDY, TOMBEEENLZER LS
{AHehD, —7H, MENEREL L UEFRRES D
2, &SR3 hypoxic hypoxia 12 38> T B SEM#EE
iR 2 AR S 2 Z LI L D acidosis W& %
e ZHIEL, CMRO, DA %K% Z LT
25D THEEERAEZRT THL I EENTWVD,
EAROBIWER & L CmEssFAED L&, HRmT
B DR £ (Michenfelder 1977) 34 S 1
T3, YHETELFEMREIC X 2 EHENIE
Do, BINPERSEREOWFRICETF, =8
1% cerebrocardiopulmonary resuscitation (CCPR)
BELELI, 2F' 1 double lumen catheter %
KREIIR EITERICEE L, four vessels 1T X % ]
HBEEEEL, 7, BK? X continuous brain coo-
ling #\Z hemodialysis ZftHL T, ThFhDE
BHEREMERERES L.

BRI OBT P RHEHEEEZET T 20E D
W, FOBIMREE I 35\ TR O fHfakEEE
FHEE G 2B A TH 5 D>, B IZREADWE D
EENAEONDIDOTHL2»,BEHLEIETHS,
SEEEFZ IO LD BREE» S, MERORKEE
RO—DTH5 ERRFIRFEM (SSS) B2
CA, lipid peroxide, AA’s cascade =Ex D EIJHzR

= E B K % M

(6)

&t BOEEIS

ERFCEELZ L5 T 2 EARB SN LYE 2B
L, ZhoEEYE % clearance ¥ 5% £ T 5% 513,
FRRRNRE L CERERFEVEWEENE THAS Z
EREME L TERPFFRICEF L.

IR ERFERC BT S REBOEETH 2
2, ZTHERENRIMTO pH, Pa0,, PaCO, 1B
Nz, BEIMEICEBT 2 pH OET IFAEMEE K
ERFEENHY, 7z, HIEFREE acidosis % mito-
chondria OFEREEFED[EIE ZEET 2 2 &, i
BROMERS L CBEZLE V0 EBI T I ediby
S T3, BFETIIERERD acidosis ITFHIE S 11
Tw3 EEzZ o5, —#&iZ PaO, % 40 mmHg LA
T27% 2 & BEIRIE EE B An S 5191 53, AKHgE
TRFEER LD Pa0, DT AP EIE, HELN
RENTWS, REY A RMME /AT 2H&b5H
F1 72 RGN JLARYVE T &b 519, MR (ME NEEE] 2 &
ER), BGiEMR (MESEEEID S7ER), 2 WIidH
#HD CO, BEOEBEHMIMIR O & i % Fikd
T 553, PaCO, »%20mmHg BLT7% % UNZ 100
mmHg PL_E O REFRRRE T i B I 3R oD 258l 13 ELi Y
Az, FEFFECIR R B W T IRERT R
control ENTED, Ko THERORKE LTI
WA AT R Wb O EBbNhs,

CA 1ZRiR L 7210 < second messenger %1 L T
HfaEER b2 630, KK TO AD & NA ©
BT A I, SiMe b EHZEE T, HEERTS
fE2mL, A D IA £, IS WIS XY K&EL,
POERERZWEOI.. DA B#EEER AD, NA 1Z
ETiEzw, IISHIIA LW RELrbEEREE
ZrL7L, GITH SIIA Ak D KEWERT
BHotz, —7, RIIMERIC BT DA FZERMME
T4 2 LRFFICHHE - REBTTET S EEZ6NT
B 02O, EEFFEICB VT b RBROFBR 572,

AR D lipid peroxide (AT FERL B D R H
BRGNS ¥ CTHED jon R 2 EEL /2
D, [ERSE M phospholipase Z &ML L TV “VIgE
O EFEH L T3 L& Z 5Nh 5 (Vladimirev et
al. 1980) . 2 Z & & Y lipid peroxide DEFAMZ &
% mitochondria @ swelling BARBEBFEERICH
JHREBRIEAEHET 2208 TE S, &5
Ca* OFEBETHE « ATPase iEHEDERE R ER b7z
5L CHIlEREE 2 FHINT 5., KFFETIE, (IMFIEHT
X0 S At Ao 1.2ET, HERDOKERTHIX
EEICHESRTEEIL, MIME b 120 512 peak *7=
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L7z,

Z @ lipid peroxide » & AA’s cascade »3FEAE &
H, PER MO FEREAF 2RISR O — D D3RR SR D
TUHE & ANEIFIAE GRS, B AA DBRETH S L bW
bhTwz, SR A A EaFIiR R 23K &
WCHEBEE L5 2 03 ERS (Yoshida et al. 1980) &
M, & S IZIMRE I MR £ o T PGF.a, TXA,
Zp AA REEVIRKBCELSINS L#RE
(Gaudet et al. 1980) & 117z, Gardiner % I3 hypoxia
12 &> THHD AA D3EREE h, reoxygenation IZ &
> TN D PG EEEDHENNT 2 Z & (Gardiner et
al. 1981) 2R LTHBD, MIEERHICE> TEESH
72 PG D3RRI PERESE O Fe 4 1 B 5 3 5 RIREMED R
Bahiz, Tkbb, HBMOBRSELSEOII
SEEMMEEINTIEMP AA 2S8EINL T b PG X&KL
and, mEHEHRC+scBZEIEEass &
PG OE&RSAETHEINT % £\ 520, 2D, B
I - MFEFERA % % & hypoxia * reoxygenation %
2 PGF,a & PGE, O #EMEr3¥8 5 O ST/
o Purkije Mfg CEBIZHEINT 2 2 EFEAL,
HHRHEEYE OISR L 2 L SN TwisES
PEREEESEIC N L T PG WIS O EI R iz LT
WAHREMEDHEE SN S LYWWk olz, RIFETH
E L7 PGF.,a, PGE,, TXB, & serotonin, oxy-
hemoglobin % & & b I BXEINRTEHE S 120 9 5 IGHE
METHY, PGLOEFRIEAHI>NLTW S
(Asano et al. 1982) . PGF,a 1ZKINE I b INHEIE
R#%mR$H, PGE, BILEFA2SRT. AWFETO
PGF,a 13 0MFIERNIC S A3 A D 1.5EFTHY,
BRAEBERICBWT A MIFNIEO 5~6 Fic EA LT
WY, WL Alll <SIMOFEEEZRLTWY
%, ZHICRL, PGE, i3.0M=1ERTL D S MmAHY A 1
D, 4.6 B THEEEZRZROI, A MIENEEL DR
FLEAEEY, HEZNSET TSN ALY KT
BEZ%®2RL, SIME5 S CHEE b 7~9
%, SMEMAETIE 2 I EH L7z, 60 43D
LyMEIERTOfESR TE> 72, kXY, PGFa,
PGE, 0Z{b L FH L OBEFERB T 2 HREE
Jo. =7, 7% mMAEIHEERE K UMM/ IMREESERE 276
T 5% TXA, 3FECIVIMEEREENTEBY, Lab
EFCTLETHEHD I TXB, N R#fah s, K
78 TD TXB, 13, BEEIZES ko diEIE
BiE DERERE T A M2 S M& D KEWETDET
L7z, 4, CA & PG 6 XU TX HicBEM» BH

3K : CCPR (BGLMfifRaE) 1B 2 RERIIDTSE

=327 =
R eiETERrolt,
& ag

REMADS AR R B T 2 2, R BICRERIC B
WCHIIAE 2 EE T 2 MEBMAITH 2 h2BKRT
2 HCTEBRRME IR 2EELL, BRAERERO A M
KOS MicisiF % CA, lipid peroxide, AA’s cas-
cade ODEIEEIZ D WTHE LT,

(1) vital sign, blood gas TiZ I « I [z
nixinoiz,

(2) AD, NA iFFREEZIW GII 28 GIL D R& <
BEZERTL, IR & OBEM 2 RS 5 5
REHJ/Iz, AD, NA M IREBA M R A L
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