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Ammonia Metabolism during Perinatal Period
—Ontogenesis of Enzymes in Pyrimidine
Biosynthesis and Urea Cycle System—

Takumi NAGASAKI
Department of Obstetrics and Gynecology, Okayama University School of Medicine, Okayama
(Director : Prof. Kaoru Sekiba)
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2D Y oVEERFR (de novo pathway) IZR1F5 F » + AT CPS 11 &M, ATC iEMEIXEH
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nie,

S » FFFCPSII¥EN:, ATCIEM, BBEI7H B ORI CPSII G, ATCHEM.D 5 ~10%T
BhHZELY, BREMORRMIF CPS LI EM, ATCEHERIEBD CEETHS Z LE2RBDI,

3) *wu FBROIE, FEFPRCRIAERBIE, F v FAFFCPS HESERCATCERIAFLC
HBLTED, 4= FERORBERIICRT A8, CPSIL, ATC hiEMEO BBULET & B
BB LT\ 5 2 EXRE I i,

b, &EZORREL VBMEREMSHESBRMTITEY Y I DVEERREREY 1 7 A ICBET
5 HAEBEREEORIC I EEOERARED bh, BEOHRERB KT 26 BNRBFASEBELHE
B 5 IEFICHEERECER LG,

Synopsis The enzymes and intermediate metabolite of pyrimidine biosynthesis and ammonia metabolism
were studied during perinatal period in rats.

1) The activity of carbamyl phosphate synthetase I(CPS I) in fetal rat liver was low up to the 19th day
of gestation, but a rapid increase was observed on the 20th day of gestation.

The activity of CPS I in adult liver was about three times as high as that on the 17th day of gestation
in fetal rat liver.

2) The activities of carbamyl phosphate synthetase II(CPS II) and aspartate transcarbamylase (ATC) in
fetal rat liver were much higher than those in adult liver, but a rapid decrease was observed from the 17th
day of gestation up to birth.

The activities of CPS II and ATC in adult liver were about 5~109% of those on the 17th day of gestation.

3) The change in orotate content during the perinatal period in fetal rat liver was parallel to changes
in the activities of CPS I and ATC, and a rapid decrease in orotate content in the last gestational stage was
related to a rapid decrease in CPS and ATC activities.

These results indicate that the activities of CPS I and CPS II change from the end of the gestational stage
up to birth, and the proposed metabolic regulation of fetal growth and developments of considerable
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&
IE, EHAEMER (small for date infant,
SFD) It W CHIERER 7 v £ = 7 MEL DN
BEELYTRRTHHREVONEASN S, Thb
%, SFD JEcix AFD [ (appropriate for date
infant) WHAXIMF7 v E = 7EENEBEILE W
CEERTHOTHY, SFD JBix AFD R & 3R
8% 7 vE=T7EHABERED L Iz oFEES
HIs0TERwnEEBbhs, 2%h, BED
WEFEE L7 vE=T7REOBICITEE BIEN
HBEEZDNDD, BEDLIHZDOFEDOWH
FTIDIE, El—F TR, 7vE=TIIARRE
R & O CRAI R s RERMWE & L CEE &
BRI LTWBZ EREHAIRTWEIZ LT
B, SEEEE, BERFTEL7vE=T7R8k
DT, MY SR A RALRR R O RAR%
Ba LI ERIRE Iz, BRIREA
RO BO—WE IR A L R Al,
DIED@mLy, FERE L CRERBCE
BIBERTS EEbhb YY) 1 o VSRR (de
novo pathway) iz oWk, A4 300 VRS
WEERI(CPSID, 7ARTEVEBRFS v AI AL
N5 =X (ATC) ROF » B, BEKICD
WL, KRBV A 2 VNOURERBERTH S5 H
AN I VIREREER T (CPSD #HIEL, A
BEBRTS 7 ve=7RBHESICE L C @k
B RA B CHET S,
ERRNSR
FERIZTNTAH ) = v 2 LEFEE (type
Oriental MF) T E L7 Wistar 25 » + {8
L7z, B oBREIC > TR EBENCEF%
MR L-AREEO B & LCEHL, BBlTEE
X D21E B ¥ CRFETRCCRRFEEE, it
FRAERI Y BREEAXYER0H, 1H, 3H,
5H, THRERZHZhEEER I X CRIEL,
T REE L 2 B LSRRI L e,
EERFE
D a3y vEBEREEE I (carbamyl
phosphate synthetase I, CPSI1: EC2.7.2.5) &

PERIE

A U7 FF O MERBRME K 0 CPS 1 iEMERIE L,
Pierson D 5™ % FW- T o7, TcbbiFE
%% 50mM trietanolamine - HCI (pH 8.0), ImM
dithiothreitol, 10uM ATP, 15mM magnesium
acetate ¥ & & % 12 homogenize L 72#%, Ultras-
turax (Kontes #f) 1 CALE L 7 & &% BEIEEEE
(type KR/180B) = T15,000rpm 4 ‘C-CiEit L
7z. D k&% Sephadex G-25 column %@ L7
bbb ORBERKE LCHEALL, RCERER
<, 10umol NH,HCO,;, 1lgmol ATP, 2umol
magnesium acetate, 10umol triethanolamine -
HCI (pH 8.0) # 1 2.37°C T incubate L7z, X5
122.0M Hydroxylamine #95C 104 [ in-
cubate L 7c# chromogenic reagent (equal vol-
umes solution A 3 723>% antipyrine 0.85g/40%
H,SO,, solution B 3 7z 4> % diacetylmonoxime
0.625g/5% aceticacid) iz, FO95C T154
fd incubate U7z, iz BILEEEE (type 200—20)
A\ ERA4AS8nm CHIE L, ZhE CPSI{EMEE
L7z,

2) AN Iy vERER BRI (carbamyl
phosphate synthetase II, CPS I1: EC 2. 7. 2. 5)
TEHERIE

Yip and Knox @ FE:22% v, F#EBI0.5M
sucrose, 0.1M ATP-MgCl,, glycerol, 0.03M
mercaptoethanol, 0.5M KH,PO,-NaOH % 71
2., Potter-Elvejham & + = » + 4 ¥ — T
homogenize L 7:%%, KEIEEEHZC10,000rpm,
4 CTFEELL 72, RIZE Sl EiF% Se-
phadex G-25 columniZ@l, X HII00EED
homogenize WHIZTHBEWT L7 b DEBERK E L
THEHALK,

R BUGEA R, Hager and Jones” DI
X 9100mM KH,PO,-NaOH buffer (pH 7.5),
26.7TmM MgCl,, 26.7mM ATP, 5mM
glutamine, 16.7mM NaHCO, (pH 7.5 in 10mM
KH,PO,-NaOH buffer) % pnz.37C ©204f4 in-
cubate L 7:%2.0M hydroxylamine % /i %, 95C
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7104 8] incubate L 7z. % @ #& chromogenic
reagent (equal volumes solution A F7xibH
antipyrine 0.85g/40%H,S0,, solution B ¥ 7t
% diacetylmonoxime 0.625g/5% acetic acid)
A iIn%, BO95C 154 incubate L, HiZlbf
a2 AV IEE458nm THEIE L T2 h i CPS 11
&L,

D TAASGFVBINSFVAIALANI FT—X
(Aspartate transcarbamylase, ATC: EC 2. 1. 3.
2. EMERIE

Potter and Elvehjem!® D Z5¢s % By T FFEE
WEE ok, TihebbilHFEL%E® KClK &
& % 12 homogenize L 7z Ultraturax & C AL
L, %R C12,000rpm, 4 C T455 EHEIL
Lic, 2O EERBERK E LTHERAL, 7.5umoles
sodium aspartate, 4umoles dilithium carbamyl-
phosphate, 50umoles Tris buffer Chydrox-
ymethyl aminomethane pH 7.0) %fnx, 28C

154518 incubation 2K K i A WS & 8 1

IR,

BEE N IR & 1L, Koriz and Cohen ® HEMT -

X v, 50%H,S0O,, 1% sodium diphenylamine-P-
sulfonate, 3% diacetylmonoxime % 0%, 100C
1041 incubate L7z, RiZ1% potassium per-

sulfate % B 2 B 0'100°C T incubation % 7K 7K &
CETA AR LB AR AL car
bamylaspartate O A4 % 550nm O £ CTHEIE L
ATCEM®E L,

1umol of carbamyl aspartate/15minutes=1
unit £EH L, EHEDOHEIE X Lowry BT
D7z,

4) # = & (Orotate, orotic acid) DOHEIE!?

R L F 2 RS R L1I0EE0IM KE
BiEFEER A I0 %, Ultrasturax % AW L, &H)
RS2z C, 3000rpm, 4 CTEWLL T, £DLiF
%z KOH TRl LK Kc 105 B E L 7%, &
BLBEZFBOLBED 2K v, LB
Glycylglycine buffer/MgCl, (0.05M
glycylglycine, pH 8.0, 2mM MgCl,), I H i
0—5—MP pyrophosphorylase &0—5—MP
decarboxylase (Sigma #) DEESERE XN %,

I
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FRICT5EEE Lk B a2 AR
295nm I CHIEL, CofEx E & Lz, ®kicl0
mM 5-phospho-a-D-ribose 1-diphosphate % /I .
TRIGEE, BRICT5HEHE LICRICEOR
£295nm CHIEL, FOEY E, QOSRHE#HKAE)
= X b FFERk D Orotate ZAIE L 7,
REXAHE

1 FrCPS I#EH®

RBEIEb7eY T v MRFFO CPS TTEKE,
BA #S19A B ¥ T 1X10.61+2.64mumol/mg
protein & D CTEETH %2, REOET L &
Lz, ZOEXER L cERIORKRE208 B
Liggciy, S0 RS- ThH Ok,
Firbb, BEI9A B ©1210.61+2.64mumol/
mg protein TH27- b D2, FRE208 B i,
18.00+2.53mumol/mg protein & Bj H © #91.8
fEr AR (p<0.001) EHL, XHrREH21H
Hci, 23.10+1.44mumol/mg protein & a4
R oEEEL R L, FrEflicikoTh, £
DEFFEALCEALBGETHPERIHBED
30.56+3.82mumol/mg protein % peak & L T
DB LEWETT5EMEh Y, BHT v b
FF CPS I iE#: 1%, 18.13+ 3. 78mumol/mg protein
LB X DERENIOE B E CIREE T » riIZED
D TR OB ThH O (K1, K1),

2) B CPS II &4

v FRFFFFCPS I EH ORI X 5 HER
ik, CPSIEM &N ELIE o hT, £

K 1 Developmental change of CPS I levels in rat
liver (M.=S.D.)

nmol/mg protein

w 1

L€, AL
T 18 19 20 21 o 1 3 5 77

Fetus Newborn Adult
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#1 CPSI activity of rat liver

CPS I activities

day ) n mgymol/mg - protein

17 6 6.45+1.15

18 7 12.02£1.21

Fetus 19 6 10.61£2.64

20 10 18.00%2.53

21 6 23.10%+1.44

0 5 25.45+3.38

1 6 27.48%7.59

Newborn 3 7 30.56%3.82

5 7 20.49+1.95

7 6 19.47%3.26

Adult 7 18.13+3.78
(Mean=S.D.)

K 2 Developmental change of CPS II levels in rat
liver (M.£+S.D.)

nmol/mg protein

5.0

T

st

2.0

LA

1718 19 20 21
Fetus Newborn Adult

DIERHA LRI HRE17TH B X b HAM Hiwh
TRBBE T 5 0B Hch ok, Tibb
FRER17H B, 4.55+0.81mumol/mg protein
Hotcd ony, HEMHETIX, 1.07+£0.22mumol/
mg protein & §1/4&7ch, FAEERETD S HAEY
B3 CtERER (p<0.00D BAEAIED S
hic, ZOBFEMFL3 B E TR, 2IEHEY
HOVASACTHBTHPBOHEFHESBE LY
BATHEREZRL, BT v O CPS I1E
#EE, 0.38+0.20mumol/mg protein & 7co7z,
R CPS I iEMEILRAES & & DB T 5 1F
FHEBLThED, KT » bR hidiEdD
TRETHLOVEETHS (K2, £2),

HEMmE36%5125

% 2 CPS I activity of rat liver

CPS 1II activities
day n mymol/mg - protein
17 7 4.55+0.81
18 7 3.51%£0.48
Fetus 19 7 2.58+0.77
20 8 1.89%0.21
21 6 1.82%0.35
0 5 1.07£0.22
1 5 1.18%£0.33
Newborn 3 6 1.09£0.21
5 5 0.66%0.28
7 6 0.63+£0.34
Adult 7 0.38+0.20
(Mean=S.D.)

X3 Developmental change of ATC levels in rat
liver (M.£=S.D.)

unit/mg protein

0.84
0.7

0.6

054 r]'_

0.4 4

11,=
5 7

17 18 19 20 21 0 1 3 Adult
Fetus Newborn
3) BF ATC i

7y VRRFIFATCERORBIC X 2#HEB b
CPS Il fEM: & MRICHIBOMET & &L S EDOME
TEBCEA L, HEBITEE X b RERBK
D CHBT B DOBFHEBITH O, Tiob b
178 B ©1X, 0.64+0.22unit/mg protein T 5
D7z b DA, BaE21 8 B T, 0.30+0.04unit/mg
protein & #50% & 7e b B AR ATCEMED
BEL (p<0.00D) EAZEDI, HEHB LY
5 HEAGTIEX, BIERVIAVTHERL, HE
FHEI7 HECIRIZERE S v b VRIS,
BEh S v b FFATCHEM X, 0.03+£0.02unit/mg
protein TH D, His R fai#s17H B D ATC fE:
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33 ATC activity of rat liver

ATC activities

day n unit/mg - protein
17 7 0.64+0.22
18 6 0.45%0.07
Fetus 19 7 0.35%0.10
20 10 0.32£0.06
21 6 0.30x0.04
0 6 0.25+0.05
1 6 0.23+0.04
Newborn 3 6 0.16£0.02
5 6 0.21%0.02
7 7 0.09+0.02
Adult 7 0.03%+0.02
(Mean*=S.D)

X 4 Developmental change of orotate level in rat
liver (M.£S.D.)

umol/g.w.w
5.0

o111
JIT

2.01

1.0 H

07— 19 m a1 | 0 T 3 5 77"Aduk
Fetus Newborn

W, KBS v ORI 0ERY LB LI D,
RO ATCIERIER CEETH S & L0
»ohhte (K3, £3).

4) BF Orotate &

Zy bEHFFA R P BRORBIC I 2HE D
CPS I &M, ATCEM L RRCHEEOET & &
bIZEBICEA L, HicRER1TE B 2188 B iR
BECRET, ToBBERBIrFTLEWI
BT 200 TH ok, TinbbirElTH
BT, 4.41+0.35umol/gw.w. THD7 b D,
FEE19H B 1 #960% 1 #H 24 3 52.67+0.54
umol/gww. &7 b, XHICHEB2IE B T,
1.80+0.10gmol/g.w.w. & B v D iR K E % 7R
Lic, HAE OHAMF3 HE T, BE21E
HEBERVALTHERT S, FitfFsB8E

753

2529

3% 4 Orotate in rat liver

Orotate in rat liver

day n (u#mol/g.w.w)

17 8 4.41%0.35

18 6 4.41%0.32

Fetus 19 7 2.67%0.54
20 12 2.42+0.31

21 6 1.80%+0.10

0 7 1.81%0.23

1 7 1.56x0.11

Newborn 3 8 1.92+0.13

5 12 1.32%+0.16

7 7 1.26+0.36

Adult 7 0.91%0.14

(Mean*S.D.)

IO HEOREALTHETRIERMS v P LIV
DT, TibblET » FiFA = PRI,
0.91+0.14umol/gw.w.TH b, BRE17H ~18H
A= bBRIZ, BT » MFORK S fEDMER &
B E X0, BAENFBCIBEECH = B
BETHZ LB DOR: (K4, £4),
% E

FRIRRREB I E i HaHE, ASoBEKk
EB 5T o RERERVUHERE, BRERY
EETHHN, Zo7 3 2 ERFETELBECKE
LTCw5b, ZLTRELLRRIE~AD T 3 VRO
i, R CEEAEICH b ol REBh RS
DR T ebh TRy, Brs/rzrivers
= v R KEIE Y 3A ¥ hnitrogen carrier
ELTEETHAHY, ThbbI g I vReT 7
=k, BT YRR TH B R THRD
D 2\ TR DI~ D EFRFE ORI &
LTRAEEFTHY, 2O LB EEHFOE
FARBICERE O X\ T B R0 B BRIRAY IR
LTWBIZERRBEL WA EEZLRS,
CDRRICREN D KBV IAThcT § /B
i, BRIETERCRBEATWS EEbh 5,
ZOBREFHRBED & L LR RET ST v
=711, BECTHEOBCRBBEHIATLS
DEBEREWETTH D, 7 vE=T7IBEw e
MRaE Y RET 525, ZhEFSr0ERI X
STRBBEENIFLE 0 7 v e = 7TEENERE I
RKULEBACOREIABEBTH Y, BICRAT
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3T V= TURARRER & TR R 7oA
HiE L L CEERBRE YRI5 & L35
T 5B2,

UEDR2bEED, BRCKECRIATH
HI7NE Y DIRBERDOOLEOTHDE Y I
ViEE R (de novo pathway) & Bg)EElic 13
57 vE =TS, FBCREYA 2 v OBE
COWTHREZ ML, BEICE S5 BRckER
AR BRI O — IR A BB A LR LT,

B3 VR, RIEOBCEMECEEER
THMBORBYE L LT ) vikE L b IREE
IRHEHTHLD, ) I VERERFBRLLT
1%, de novo pathway & salvage pathway @ 2
DORBEDFEENH LN T 5, HAEYER
BLTUL, 202 o0REREMEE &b iEE
DEBRPELTRSLZ EDNRE IR TR DY, &
R EMF S » F Iz T, de novo path-
way DIRGHRBELLTH D, —HHRT » Pk
WU, salvage pathway OfCHRE & 705 &
ERFREINTWBY, ThbbRERTICHE
wBi54% D%, denovopathway ThH b, FEE
X5 v bR IS\ T 2 DKo CPS 1T 1EM#,
ATCERR OCHEIRBEY TH DA r B
LR R T,

3 CPS I FEHMEFT B ECRTE L,
glutamine+HCO; +2ATP+H,0 — carbamyl-
phosphate+2ADP +Pi+glutamate @ i % fik
Bsz ik, 72 3vo7 i FN,CO%
TOATP X D s s v ) vig (carbamyl-
phosphate, CP) %43 % de novo pathway @
VREZRTDH D,

7 v FBRfFRF D CPS I iEME, B, B
Wl ~NEETH 205, RBEBOETE &SI
L, B HAEY BRI 5 LIAE1TE BoR1/4& A
B R TR2RDe, SHIEET » FFFTR, B
EITHHOKW S REEICRE &L b, B4
#lco CPS HEHIIBD CHETH B & & i
L,

ATC % CPS II &L Bl v 4 EIc B
# L carbamylphosphate +aspartate — car-
bamyl aspartate DRILEZMETHZ gk b,

HERE36H12S5

CPS I DfEATHER I NI N v Y VR E
TARGEVIRL D I AN I LT RA5E VR
ERT D, Ty FERFRF ATC IS e S
EERTH, e L b BIERYRL, B
HAMH CIBEBLTE B 0#40% & AT %
Dotz LB T » FEF ATC IEMIZIRE1LT
HEDHWSRBBETHY, BEMHTEIFATCHE
HIIERICRETH S Z ENED LRI,

WNTHR FRIZ, HARNIATARTFEVER
X b dehydroorotase D i iIc X b EER X h B
23, €V 3 o vikERF (de novo pathway) X
A e MBRER EDFITh BN End, F+r
R OEIEL, de novo pathway DU EEEE % 40
5 ECEECHSH, FFMREL, 4 e B4
LEBEMENREL, Ik X BYIARLR 7 vAF
FIzBs b3 B EE N E A, o BRIk
RN ESbhTED, H%@%anEE
ey s v REY RIS S,

Iy FBHFFCBTARFA R BRI, CPSII
TGt ATCIEH: LRI EETH 52, Bl e &
I T AERAEZRL, HChhE21E B Tl
HBIZHAF40% & BB BY 2 RDdT-, TR
BTy PFoA e VEREX, BBBLTE E0#20%
LEDIAEETH Y, —BRICHFITFE, SEED
Fr MNBREEBELTCHWAIERRTHDOTHD
7o, T4 w P BOBE, FEFRCRTHR
X, CPSII{EMER O ATCIEMHICSET L CHBL
TEY, Froote rBoOKAERIDZH
ik, CPSIIEMTR O ATC BMOAMET &
FEECBEE L TWAENS b,

ke v s o v EE8% (de novo pathway)
DEEFRTH A CPS I iEM:, ATC FHEEF O
HEWTHHA e VEORELY, v FBRFT
ey I O VIREREDITTERRDT, Tibb
TOZEIBREBETELE, H5\IEEMESBEL
DIRERICIAR I VP, Tve=THEAEL
TE) I VIRERRE B TEBER DO DFIA
SNTWBZEEZTRBRTHLEDTHDH., DRI
HED7 vEe=T7REECIEEID R, M
RTEESEO 7 ve = 7IERR Lz €y 3
VAR LTI IR TR Y, Brhiscs
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wrm&%mmm&:@ﬁ%M%%féé*&i
BEEBFORERBICEODTHERRERI LT
&5&%%6&5

—F, I+a VvV T7HOT VE= 7&%%%
CHTHHRENRERZELLT, CPSLET V2
3 vIEEEiKEREE (GDH) 7t EnBHIT b b0,
SEEEITT y VFRB T B CPS 1 D&M %l
ELBET 2z i,

CPS 1%, NH;+HCO;+2ATP — carbamyl-
phosphate+2ADP+Pi # it L, 7 v =7 X
DANLNINY VEBRBPERUIREY 1 2 A~EA
THYBRBEREETCHY, TEFAIALE I VR
& MWAD regulator?E LT WAHEERERTH
5,

5w +BAfFRF CPS 1iEHE, BAER19H B % Tk
BETHBBERO20E B X b EEEEOEH
e EERR OGN, LB T v VFFCPS I
TEHENE, PEERITE B O 3 fEOELRTo L LY
FRERIOFF CPS 1 EM IR CEMETHAH C &
BRI, o ER3RERCREW-WTRT v ES=
THEAINANINY) VEBROERMET LT YR
HFA I ANDEATZL VW EERTHOTH
B, XHERXBANC S REV A 7 VROBEFRE A v
A —TH 5 arginase &MY, ornithine transcar-
bamylase /&Y b A IEETH 5 & &b
b, BHFHICRREY 1 27 v R0 7 vV E =T #EE
—RAPHHBEIIRFBETHH LELDOND, b
> & %, Natale et al.(196D)PDFHE DAL H v
AT VBT b v N Y 7Y @G LMRE
FRIBHLCTATCIR L D E Y § O VIRERR
(de novo pathway) ICEL DA E 5 Z & B EHEER
Hkionwy, BED LA hEIERT % HMER
F— 2 IZ L,

oCHEIOEZEORME L, BE () T,
I baV YV THATTVE=TARBEE LS L
GDH ofifific X b BB 7 v E=T 0 b 7V
g2 IVBEARL, 73 EEBEBERCIVEX
DIENAT I /VBER YV EBEHERCHEINS &
WHOEBOKEORE EE A~ THEIDOTH
5, BETHIE, BB » b TRT7VvE=TEE
ELTREY A 7 W CHREBNE IR,

FET

5 2531

HRE ) clrvve=7%7 I /B, BAA
B, BEAARUCFIET % &5 recycling system
NEFRTH O, I TcLrbE& BN REHRE
BEihTwbstEr2bhb, b2o&dh, BEEHD

5 Pathway of ammonia metabolism urea cycle
and pyrimidine biosynthesis (Adult)

mitochondria

Giu
GDH |1
Gin+HCO:+2ATP a-KG+NH"+HCO:+2ATP
epsSIT CPSIg acGlu
cP cP
Aspartate = +
v ATC Orn
Pi
&7 A cit
Orotate
” PRPP /
Mg
Polyamines «— OrN Urea Cycle Cit
UMP
Asa
Arginosuccinase
DNA. RNA

K6 Pathway of ammonia metabolism urea cycle
and pyrimidine biosynthesis (Fetus)

mitochondria

Glu
GDH lﬁ
GIn+HCO:+2ATP @-KG+NH:"+HCO: +2ATP
CP <S-m—mmmmme Tttt CP
Aspartate
i’ “jg ATC +
—
P O Cit
Orotate
PRPP
Mg
Polyamines 4gm Orn Urea Cycle Cit
umpP
Urea
ARGase .
Asa
Arg v\__//
Arginosuccinase
DNA. RNA
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RBEVA 7 NVEKRFEZETHAD, TALF=v, F
A=, KU T 3T EREMREY O HERY
LLCEETHAH EEbRS,

Ok, BRERPI VHELBRMAFTE Y 3
TVEERROEREIABIETL, M7 v
=T HRFBI A 2 NVNBEATHYERBERBERTDH
%5 CPSIEHROAE I FRIY, 7vE=T >/
LR IVEBADTNE, TVYE=TSREVA 2
AANDFNANERELSEDLY, IHIRES 17
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