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Expression of UCPs in Obese and Insulin Resistant Mice Induced by Gold Thioglucose

Keiji Imamaki (Fourth Department of Internal Medicine, Saitama Medical School, Moroyama, Iruma-gun, Saitama
350-0495, Japan)

Both uncoupling proteins, UCP2 and UCP3, show high homologies to UCP1, a mitochondrial carrier protein,
which has been shown to play a role in the regulation of energy metabolism. UCP3 gene is expressed abundantly in
the skeletal muscles while UCP2 gene is expressed in the white adipose cells in various tissues of the body. Based on
their homologies to UCP1, UCP2 and UCP3 are believed to be involved in the regulation of energy balance. In this
paper, we examined whether the expression of UCP2 and UCP3 is affected in obese and hyperglycemic mice, since
obesity is associated with disturbed energy and glucose metabolism. We generated obese and hyperglycemic mice
by using gold thioglucose (GTG) at the age of 6 weeks. Body weight were significantly increased at the age of 11, 16
and 26 weeks in GTG mice in comparison with control mice. Plasma glucose and insulin levels of GTG mice at the
age of 11 weeks increased more than those of control mice. Pancreatic beta cell mass also increased significantly in
GTG mice at the age of 16 weeks. We found that UCP2 mRNA levels in skeletal muscle of GTG mice were higher
than those of control mice by 5.2-fold (16 weeks) and 2.9-fold (26 weeks), respectively. We also found that UCP3
mRNA levels in the skeltal muscle of GTG mice were higher than those of control mice by 2.7-fold (16 weeks) and
2.3-fold (26 weeks), respecively. Thus, the present study supports the concept that UCP2 and UCP3 may profoundly
contribute to improvement of obesity and glucose metabolism in GTG induced obese mice via thrifty effects on heat
production.
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protein: UCP) TH 3 Z EhmaHo M EixoTz. 1B
by g RE A AR I 13 B BRI AR & 48 LR A AR o
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BUE, AFBICHBOTEREFE T AT AXA I DR
KACISHEY, BEROR, @i, @IRMEZ EVbid 5

AIHEERNRE L TWS, ZORMBE UTHHE
R ETNsLENL2 0. L, BIRT xVF—D0HE
B x)VF—7% L5 X5 T3 IVF—IEZD7 N
FUAICEDEBCT . MECOLS HHBH S, Al
WKBITBT IV F—RENEHZRD B X HICE>T
ETCVS. ZRLF—RFCBNT, ZILa—ARfE
Wil 7 EDNBIL D fREND & EICRET 2T RIVF—
i, WREMICIEI hay R 7O Vigkic
X o TATPICH S N, FIFE NS, dEsh2RIE 40%
T, O IFE\ LD, (KEZ B2 SNEFIHE N,
BEE NS, BRZEICKS T IVF—IGZ0dE N %
HEIT B5%E, 2 ha Y R 7 TOIZR)VF—lfis)
FSRERIREE 4 WRIEEEE

CER 13 457 H 10 H 2

2 ML T B0, AR B2 T2 A PHIC K &=
IKEZLNZEDIFAGEMR TS 2, EEiElim
faik, ZAREP/NEERFICZ < HEN, KRS
DRBERFOIITRBERFDIES 2 2 BEA 21T 5 FEEAeR
HELTHONTE . BELDEREE LT, UCPIX
R Fay R TABEICAFET % 32kDaDEEHE T 300
HittO7 I /L0, 6 DOBEEMETNH 5.
UCP1 3B EAEIICHEL L, ATPA RIS & LinE)
EREIEBZENMNENTNS, LML, b ZED
1722 < OWAEYITIE, SRR A VAL
RIFE AT ERT, TORENCE L TEEHINS
CEEbEokhhote. UL, 1997 I T Dfitt
REAEOH 257733V -1 ThHBUCP2 &
UCP3 N a—= 7 XN TLURZ DI L CiE
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HAEE 2 K512k 72" UCP2 IZ B4, i, H
s EMRIA < BB LB D, UCP3 X FICH
FEIHICHRE L TW%. UCP2 35X U UCPS Offj=I1cRd
U CTIERRA RSN ENTED, ke OBEfRICD
W &ML O Wistar fatty 5 vk ©UCP3 {5+
HEMUETH 2 L OMELH 5.

Z T CAWZEIE IR FERBE AR EEIC X O 572
Fil2 ¥ 1 % Gold thioglucose (GTG) %= C3H~ 7 A%
5L, I, mpEsERET T IV AREEL, UCP2
BIUUCP3 BT HEHORRNZ(b 28I L, A
T A BT B AN, ibERERE T & A > A ARG
1 % UCP2 35 X U'UCP3 DyRHEE PN EFIC DL
THET L7z,

EERME B XUAE
1. BYOEE &M

HAZ L7 X0 C3H~ Y A% 6 s CHEA LFEER
WKWz, 7 AE=E|22+1°C, B 55+5%, A
W a0 12 Fpf] RUkT 7 g, THAT 19 KE) DIREE | Chi
B U7z, FEEfRlE, 4V v Z)VEERF T M S
BOAIR} (359 keal/100 gH7K 5 7%, FHEEE 24.5%,
FHHERE 4.9%, FIK 6.6%, FHAkHE 2.7%, AI VA
ZEFEY)543%, EXIA13001U, ¥4 2 VE6.7mg,
PX32B120mg, ¥X32B21.1mg, ¥4 3 2B6
12mg, EXI2B1259 ug, AV UL 101¢g, V
>078¢g, X7 x> 021g, FRUDL023g,
A1V 71 0.85g) ZHV, KiFEHEICERE Bz,

2. GTGO#EE

SIGMA & » [l A U7z GTG 7= L Bl 3 /KIS VAR L,
127.5 mM/10 wl O GTGIE R ZF L7z, 2 LT, 68
HRD C3H~ ™7 ZADIEIENIC 10ul/g « BWHRE L7z, xfid
& UTHEMBE/KRZEENICREG LTz D7V .
3. (bR

1133, 16 FiG, 26 E@ERIC IV TARE, M, Total
cholesterol (TC), Triglyceride (TG), Free fatty acid
(FFA), L7 FUMlEiziilE Uiz, &%, IMmEEEsim
B E a5 72 - CTHIE L7z, TCIZ HDAOSE (WAKO
Japan Co. Ltd., Osaka, Japan), TG!Z GPO, HDAOS:
(WAKO Japan Co. Ltd., Osaka, Japan), FFA (X NEFA-SS
% (Eiken Japan Co. Ltd., Tokyo, Japan), L 7°F >/ fiij
FEIERIA (2 Hifki) IS THIE LTz,

MEIEN 27 )L a2 — Z £ faf ik ik © Intraperitoneal glucose
toleranse test (IPGTT) D17

118 & 26 HEic BV T, —Bitg’kic 7L
J—X 1.5mg/g « BW Z2 [N G U CIPGTT Z2 fitif 7
U 7z. IPGTTX If #% fifi 38 X U 1M 4% immunoreactive
insulin (IRD 7% 7))L 32— A 50, 6077, 120 731&IC
HIE Uz, IRUGARRAECERTET K DA LT 1 >
A VPEF Y MCTHREL, HdEL Ay el
T, BT~ T AA VA RN 2 N .

B

[l B Cell Mass DHlE

1156, 16 B, 26 i BT~ A (6 Hin
Control £ 3 VL, 11 i s Control & 8 L, 11 i GTG
BE8 P, 16 JA i Control B 6 VT, 16 i s GTGHEE 6 T,
26 3 #n Control Bf 9 V&, 26 sz GTGEE 10 Pt) %= T —
TV RIS OFRIMIC TR L, BEZHH Uie. B
il 20 (EICHIYI L, EIEICHE> TT 7 VEER S
FT7 4 valiziro o KBEBMIEZ RIS 5 7
%, ISHIIS O JEYISHE > T, SIYIR 2S5,
JEgHlEZPLT VAT (1:100 D, PV B AXR
F > (1700 FHD, PUERTF R (1:200 7 FD), EE
P& TG, LSAB Kit (DAKO Japan Co. Ltd., Kyoto,
Japan) , AEC Substrate Kit (DAKO Japan Co. Ltd.,
Kyoto, Japan) W\ CoRtgEIc i a LTz, 12 IEfd 3M
DFATT T VBT LRICRL, ThHOHHA
AT TR, EpMiazhil > AU ik
(1:200 758 TR f%, Vectastain ABC-AP Kit (Vector
Co, Ltd., USA) , Alkaline Phosphatase Substrate Kit III
(Vector Co. Ltd., CA, USA) ZHWTHMICHMA L 7.
I B i & 0 #4ff 1& Bouwen 5 D 5 Y I it > T
Tbb, SHMBEA ORGSR G & 2K Gz
CCD #7 X< (Olympus Co. Ltd., Tokyo, Japan) 7% /T L
T 98 M & (Olympus Co. Ltd., Tokyo, Japan) I T
Macintosh > ¥ 2. —% (Apple Co. Ltd., CA, USA) I
HUDAATE. F D% NIH Imagel.60 (NIH, USA) 7 H
WT, HUDAA TR G & 1 g fiili 2 2 N Z T8l
TICE O gz i U7z, B g e = I ki &
» 5 B EOHIG E L TRD .
UCP2, UCP3 Ot

KBEPUBES & O B8 Z4RE L, 6W, 11W, 16W,
26W D UCP2 3 X U'UCP3 JEfn T Fe Bl 2 R R I 79
#HrL7z. Micro Macs mRNA isolation kit (&§—{b53
Rt ZHWT, FBEEEOERH K O it Lk
mRNA (200 ng) IC antisense primer & Wilinf%5% H T
—ARBADNAZERK L, ThEPCRIIGDIEE L L.
PCRJ% )&, sense primer & antisense primer 33 X U Taq
polymerase % U T 40 ¥ 1 7 )UKE(T LTz, ROSSRMF
lZ denature (94 °C 30 # ), annealing (60 C1 73 ),
extension (72°C17) & L7z, ZNZNOERESG)Z,

B-ACT

UP 5-GTGGGGCGCCCCAGGCACCA-3’

DN 5-CTCCTTAATGTCACGCACGATTC-3

UCP-2

UP 5-AGCTGCCTGCATTGCAGATC-3’

DN 5-CATCTGTAGGCTGGGCTACA-3

UCP-3

UP 5-GAGCTTTGCCTCCATCTGAA-3

DN 5-CATCTGTAGGCTGGGCTACA-3

TERIHTIC & Ultra violet products (UVP) 10 Image
Store7500 & NIH image (version 1.60) 7 FI|ff] L 7z.
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K AT

ETOMEE, WD DRWRED S+ EREEFATERL
Tz, BEHRIOKRES KU B MO E &3 Fisheri£IC T
ZREMRHT 2 47 o 7. IPGTTIC B % 1B, IRIIZ
Scheffe (%% W CZRE Rt 21T > 7. L 7T /1A,
alL A7ua—)b, e, WG, UCP2 B
X U'UCP3 & Scheffe k7 IV T Z RERIfENT 217 72,
p<0.05 ZzHEEH D LHE L.

w R

(D REOHR

REEEIMC BV TIE, 1138 Tld control B 21.6+1.1
gl »f UGTGHE 25.4+0.894 g, 16 i T {Z control Bf
25.940.97 gl L T 38.3+6.094 g, 26 3 Tl control
FE28.125+2.2 gl U CGTGHEE 42.1+1.6 g TH O GTG
BE Tl control BEIC EENAEL (p<0.05) 7R HEINANEE
HHNTz (Fig. 1.
(2) JEIEEN 2 )L a1 — Al RO s 5

IPGTT Tl > AV I, 11 8 Tl control
FEIEATE T 0.21140.94 wU/ml, 60 %7 fE 0.460+0.195
wU/ml, 120 73 0.792+0.391 wU/ml CT&H - F=DIHt
L, GTGEETIZAIE T 0.556+0.160 wU/ml, 60 731
1.295+0.195 wU/ml, 120 73 fifi 1.560+0.621 wU/ml T
Holz. TOFREHETIE control BEIC H LU GTGEET 60 77
T AERENZEZRD (P<0.05), 120 73l & HEh0fE
MRS SN, Z LT, 26 HICIHEWTE control B
(& HifE T 0.23440.206 wU/ml, 60 73 fifi 0.883+0.539
wU/ml, 120 53 0.617+0.401 wU/ml T&H - = DI Ht
LU, GTGE{ TG T 0.840+0.226 wU/ml, 60 77l
1.277+0.657 wU/ml, 120 57 {& 1.102+0.458 wU/ml T
Hotz. 26 HICEI U TE control B & GTGEER THaAN
EmAERSD 5Nz (Fig. 2).
(3) REELf

TCfH, TGfH, FFAfEICBI L CTH GIGHE TH K&
Hn7Zz g8 7= (Table 1).
@WL7rFr

L 7' F MBS IREE & bR U C 11 3 Tl control £
T 0.85+0.173ng/ml, GTGEET 15.867+3.715ng/ml ,
16 3 T & control Bf T 0.775+0.250 ng/ml, GTGEf T
16.871+2.430 ng/ml , 26 @ T ldcontrolfif T
2.250+1.061 ng/ml, GTGE+ T 14.457+1.938 ng/ml &,
GTGH CH S i nz#8s 7z (P<0.001) (Fig. 3).
(5) ek D21 b

FRRFPNCIIE U7z GTGBEDO K g fifla iz d 113 Tl
HEZZRDIEN->T2H, 16 1 X D control B & Hiig
L 16 T 0.582+0.181 vs 1.260+0.459 & BH & M7k
Z B, 263 T 0.615+0.240 vs 2.058+0.896 Bcell
mass/pancreas (P<0.05) & &8 L7 (Fig. 4).
(6) UCPEIzTFHEHDZIL

UCP-2 i#{z 7881 & & control BEIC Lk L GTGEED 11
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* <0.05vs.control

/_#_‘*
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cew Cl11W GTG11W Clew GTG16W C26W  GTG26W

Fig. 1. Comparison of body weight in the control and GTG-
treated groups at the age of 11, 16 and 26 weeks. Body weight
were significantly increased at the age of 11, 16 and 26 weeks
in GTG mice in comparison with age matched control mice.
# <0.05. Also body weight were significantly increased at the
age of 11, 16 and 26 weeks in GTG mice in comparison with
at the age of 6 weeks in control mice. * <0.05 (mean+SD), C:
control, GTG: Gold thioglucose.
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Fig. 2. Responses of plasma glucose (PG) and IRI levels
to IPGTT in control and GTG-treated groups at the age of
11 and 26 weeks. Plasma glucose and insulin levels were
significantly increased at the age of 11 weeks in GTG mice in
comparison with control mice. * <0.05 (mean+SE), l: GTG,
@ : control.

Table 1. Profiles of lipid metabolism of control and GTG group

* <0.05 vs. control

ecks TC mg/di TG mg/dl FFA meq/I
6| C 125.5+6.64 85.0+4.04 1.095+0.106
C 110.8+£3.97 123.3+£13.48 1.222+0.059

i GTG 143.8+3.67 * 227.2+16.06 % 1.908+0.098 *
C 105.0+6.178 101.0+19.4 1.118+0.161

16 GTG 144.4+9.451 % 143.9+26.30* 1.609+0.184 *
- C 117.7+£6.33 59.3 £13.383 0.703+0.042
GTG 149.7+6.42 % 191.3+16.89% 1.654+0.071 %

Total cholesterol (TC), Triglyceride (TG), Free fatty acid
(FFA) levels of GTG mice at the age of 11, 16 and 26
weeks increased significantly more than those of control mice.
* <0.001 (mean+SD), C: control, GTG: Gold thioglucose.
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T 0.372+0.158 vs 0.366+0.248 control BEIC Lk L GTG

B D 16 8 T 0.218+0.095 vs 1.137+0.277 control#f I

b UGTGHEE D 26 3 T 0.258+0.205 vs 0.746+0.658 &

FEEITGTGHD 16 A TIHfEICE L, controlff & b

N 5.2 fEOMINERSD . D%, 26 TH control
HEE LENGTGRETH 2.9 (5D IMAERSD b N7z (Fig.

5A).

UCP-3 i#{z 7881 & & control BEIC Lt L GTGEED 11
J8 T 0.415+0.031 vs 0.500+0.163 , controlFfiC [t L GTG
T D 16 118 T 0.811+0.124 vs 2.209+0.753 , control i
I kb UGTGEE D 26 3 T 0.748+0.052 vs 1.702+0.318
& 16 TIEMEICE L, controlff & [EXGTGHEET 16
TR 2.7 5 DN 7Z 728, 26 TE control i & Lt
NGTGHFTHY 2.3 f5DHMNAGEED 57z (Fig. 5B).

=

AEGSRELE, 1 > AV BTk Z R TR L U TR
WRIRED—DTH SN, 4R Gtz &9
WK E LT, A YA BB DI PREEEIL R
ERHEELTVEEEZLNTVS. GTGHREICK
DG & 7o 72T AL VA VBTIREEIC H B T
LT TICHME TN TVLAA™, AWIJE T, Fig. 2
W9 &SI 11 58D IPGTT OFE I W T GTGEE
CIAEE, 1A IRME (60 726 idAEICHEmML, 1~
A A DFEENEZ SNz, LM LENDS, 26
FER Tl GTGRE IS, IRIME & &A= EnE R
&9, HhnEmICE EE o 7h, T LI UCP2 E
(GFFRBOBEMM A~ A Vo z g 5> C &
WK DIASDEEA VA VIGEZ /RS o T2 Al fE
MERHEIE N B, B, GTGEE 11 Btk L, 263
HRIC BT SIS UCP2 BI5FREEEEML Tz
(Fig. 5A). F7z, GTGRHCH T 11 ## K v AEIX
control BEIC L LAEICEENL (Fig. 1), A izEENs i
iz (FFA) Ziay & LTia L 25— b (TC), ik
fali (TG) DWI N & &l (Table 1) TH-7z. Th
5 ORFEIE A > AV RFUEOIFE 2 R T % BlifE &
Ez2bN%. EoC e S5AENE THWEZGTGHE
FEAL~ 7 A B HEROE & RIS 2 1 > 7o 1 >
AV VP ETIVEEZBENS. —), MG
BV TE GTGHE Tl ORI & HI Ml &1 8 hn
L, 16 ##s, 26 BicB O TldcontrolBEL L L,
NFNEELREINZZES (Fig. 4), RAEOEEID & RS
LTz, GTGHE 26 ki D% B Al & A control HEIC
kL THEEENL TR b 5T, IPGTTH:
DM IRMEDMEIMERNICE £ > 72 DIREHED K 5 1
UCP2 i T REOEIMCX 26D HllET N 5.
GTGHEfi#AEFE = 7 ADA AV VPt k31T
LT, 5513 GTGMFHAFES Y ADRFDA > A
) URBRICOWT, FoAAY VEELEEN TV
0—)b & EANFPEMICIES U, ZRARLUED Y 75 )V

M
#<0.001
*<0.05 vs. control
ng/ml #
#
22 #
*
17 * *
12 _
7
=
Céw  Cllw GTG11W C16W GTG16W C26W GTG26W

Fig. 3. Serum leptin levels in control and GTG-treated
groups at the age of 11, 16 and 26 weeks. Serum leptin levels
were significantly increased at the age of 11, 16 and 26
weeks in GTG mice in comparison with age matched control
mice. # <0.05. Also Serum leptin levels were significantly
increased at the age of 11, 16 and 26 weeks in GTG mice in
comparison with at the age of 6 weeks in control mice. *
<0.05 (mean+SD), C: control, GTG: Gold thioglucose.
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Fig. 4. Pancreatic beta-cell mass in control and GTG-

treated groups at the age of 11, 16 and 26 weeks. Pancreatic
beta cell mass was significantly increased in GTG mice at
the age of 16 and 26 weeks. * <0.05 (mean+SD), C: control,
GTG: Gold thioglucose.
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Fig. 5(A), (B). Quantitation of UCP2 (A) and UCP3 (B) gene
expression in skeletal muscle was performed during the
disease development. Densitometric analyses were perfomed
to quantitate relative ratios between UCPs gene and B-actin
gene in 11, 16 and 26 weeks . # <0.001. Also UCP2 (A) and
UCP3 (B) gene expression were significantly increased at the
age of 11, 16 and 26 weeks in GTG mice in comparison with
at the age of 6 weeks in control mice. * <0.05 (mean+SD),
* <0.001 (mean=SD), C: control, GTG: Gold thioglucose.
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(LR FEET 2 LG LTV 5.

Al & > A BT & ORI DWW T LT
D RIS ARSI R 2 8T L TO 280, Wb i
BRFDEEL TR EMEEENTOEY. 1994
4E1C Friedman 52 12 & > THEAZEAEHE ob/ob < w7 &
DA OWR KB E FHAEE SN, Z OAGHEE T FEY
THBEILVTFUNRRENT. LTF 316773/
5722 L7 F ViMAEN & U CHENHIRLIC R
MICHEL, 217X /B 6552 T FHIVRTF R
EREL146 7 2 /B L U CERIILPICOWEN
B0 LT, LTFURIENEESEICEET S
GBI DO AT E N, ROMEEGTERAS LRI
BRI ENZWY, Len->1T, L7F VoL,
TEIIEICIKELTVR EEZBNT VS, IR
SRR L T F VIR AR T ¢ < ZH68 (body mass
index; BMD) “>{A&figHA&E & IEOMEZ /R U i L
TWVa., FlL7FremBiiitzaG33L7F 0%
BAKIZ 1162 7 2 /Bh 5750, HIK TEBICEIEEI
FBILTWA T EMMREETN TS (RSO
AN LT F VIR R L 7 F 2 RRICERI L,
BHEMEELC . F, REHEREITEIEI X
IWE—HE OB RE E 124 T &0 & 0 RIS % I
WEEBZT =N\ I EONTESTVS. X
feA VA VFHENRIIE T O L T F VB InF D FEHT
ML FEERRINT B LWEENTHEY ™ 1 RY v
KBl UE A R VIE & [EOMEEZRT &R
HENTWVARY, SEOEEICHBNTE, KEOBN
cdicmh L IF UERREERENERLTED
(Fig. 4, ThHDOWEL—HLTWVWS. LHLAED
5, KEOHEIMOE L L KW 11 EiBIc BV TE I
L7FVEEMLTED, O LIEFABEEOIPGTT
TR NTEmA VA VIUEDFER EEZ BN S.
GTGEED 16 dfn, 26 HERICIBI %8 L 7 F Ve
&L AKERINC & &5 (REEIAE, RERFMIIRE O
NS K B4t L 7' F > b s O K O A HEMENE 2
bNhb. Fl, L TFVHEHEHAUCP2, UCP3 ©
BETFREZEINE® 2 LOWMEDNDH S, SEIDKK
T GTGHE 16 ddin, 26 6 TE L 7'F VIMAED GRS
5N, UCP2, UCP3 @iz rrEHEMMLTED, L
TFANCKBHELECTERL. LML, SLTF
VIMEMFEAET 2 11 HE I BT UCP2, UCP3
BIEFREMNEINL Wi &5 UCP2, UCP3
B FRREIEE L T F VMBI X B EBELIIB LA
AREEINCK S EEZENS.

iz, IEE UCPICEAL T A GTHENEZEI N
THb, UCPl Z@FIRE XS~ AL, K&
ALY, UCPLREHZ 1/3 A FICR R ER Y
ATlE, BffENOY Fa—)LERIBETH- I
b S FRIENEOAEEREMMNA SN L OWREE

H 5. UCP3 THIFIFEKEAMENZEINTED,
UCP3 @BRIFI~ 7 AT BT B K A 5 UCP3
T R ATOERIEIEIMOMES & TN T
W5, SREOKETIE, UCP2 353X U UCPS #Ein+D
FH T OIHT b BARER IO KD 16 i
FCRAERRENER LD, LU% 26 @ T NE
MZnRLz. TOT &, IO RERINIORE % I
NSRRI Z I % 72 DIAUEMEIC UCP2 B8 &
C'UCP3 hahn Uiz 2 1Ed 5 X 5 Iyt &
EZz6Nl. bbb, S IV RYTNTORELH
) U bR IR B IEED RSB T LT, bk
HOLEMN T3V F—IZATPERICHIHENT, B
EEWENHOEEE SN, B2z 2IET S X o1FHL
frEZ265NS. LML, OWolAWKEEMN TS
=il L, AERGAELES % & UCP2 35K UFUCPS &
ErREEMETL, BEEMETFIZ2EE256N
To. TORUEMEREICEE L T, A S A s, s
Z v MCBWT 4381% 0 UCP3 &1 F3HMNERR T T
2.0 f51C, UCP2 Ein THBEIDHENEN T 1.5 fSicn
THEMELTWABY, £, AWIZETIEA VAT
EHiME %2R GTG~Y W A CUCP2, UCP3 & %
HoOBMMNRD 5NN, Wik b 2 BERAE Tld A
VA VIEZ M £ UCP3 & ORNC IEDMHBINH BN
32 L DML ENTVS.

]

C3H~ VU I GTG 25 LAEE T IV = 27 FiK
Lz, TOXTRAIIEIHS AN E A > AU VL
MNEH BN, Z L TCUCPsEIE FFE E ORICIED
B DGR 5 N UCP2 35 & U'UCP3 i1z T-FE B i
X O BELEREL, IERCAREMIC/ER LTV a ]
REMEAVRIEE NTz. UL L, MEHGEHSELE L, (KERN
WIS h—IET B &, KEINCE D 53 UCPs
BT REEORDNED SN, TXRIVF—EIEIC
FElE U TR BUEE DI FAMFEST 2 D EE X
BNtz DUEX 0 ARG = 7 Z O REG O R KNS BpE:
FHAPEE L, COBGELEOHREIZHS TV RHE:
W O UCPs DEE T HIEME T T 5 L2 Ed:, £
OECEI A U, REEIMNERL S NS LHERE N

i
MZERABICHIZD, HIEE, HKREZRY ZLk
g BB REER IR LSRRI REE L £ T
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