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(B2 BRERESKSAESAREN—MIENER, MEERZHBERBAREEE
T 112, ZIEAZRE, 2, 2-W- IEFRE) -1, 1- “82)F (p, p'-DDE) BEAIUTINEEE
R URBESEMRERE, 5 | BERFEAREASZEEGHEXE. I, ZHip, p'-DDE
RET LIS EFHABEHESHR, RFRBERERBREAS.

[E#] 5 p, p'-DDE ZEAREXT FR SD KRR AR S REEKET -2 (I6F2) /H19E
RENCA R BTNV, LUKk BEMAMN R I F2P R TFIrER.

[ 7574 RBSTEIZRNERESARARITAE. TEXS5RIEDMINEELETE. ¥
8~10 AR SD AR EERER, Z RN IXTHEA. p, p’-DDE REAHMNMEARTA, &
¢H8 . p, p'-DDE R HFAHMMERTA TR E 8~ 15 KEKXKIE s mL/kg (LUAEIT) ELE
BLAF 20mg/mL p, p’-DDE ; XRBLFERMNENXKM ; HERFRARENZHRHFEARM
3.5mg/kg HEARVTARL, ZRBEHED I, SEREHEHETRS 4R, FAFR 214 IILEIER
BEBEEN. FREEELE. 3ARSAFERAEE, IENE 458 AFHEZ A DNAF
RNA, 93BT HRER S EL A A oY 2R Y B & PCR AN M EE D AMAR 1GF2/H19 BRI ENEIAIE X
IR EIKF LU IGF2F1 H19 mRNA RIAKF, B4 G 8 ANFEFTEEREMEEE, N
E T IEREB IS 154 304 60, 120 min B ERHK M A A MAEK T, B, EBRAESG2h#
1TRRBESR M, ELISANE M5 RIAE &R K T,

(R ]RENERESAMEET, 4EH (9045) %, FHEEART 0%, EEREES W
INBE. p, p’-DDE RFLHIF R IGF2/H19 BERENZIAEX B E M KFE [(51.5£3.8) %] KT XIER
28 [(55.943.3) %] (P=0.031), SHEAT I [(52.8+1.9) %] HLLESTHITFERE X p, p'-
DDE 55 4H1F B IGF2 mRNA FEXT A K [(265.4£70.6) %] BT IR (100%) (P=0.002)
FHER T8 [(101.8465.9) %] (P=0.002) ; F4H H19 mRNATEXT FRIAKFERELITER
Yo 3AFRAELERE 1A, 3AS5sAREERYTAITFER X p, p'-DDEREFAFRES
f& 15 min M0 #E 7K F [(10.891.17) mmol/L] & F X3 B8 2H [(9.29+1.18) mmol/L] (P=0.026) F
HERTFF2H [(9.25£0.95) mmol/L] (P=0.022), 3HFREEMEG 2h MIERDEKFER
BERHTERE N,

[457€] p, p'-DDE ZHAR B AIFREF A sD KRR B4 I6r2/H19 EMBIFIE X B EWKF,
LIBIGF2 mRNAERKTE, ESFREBEDAMINES R, HEREZIEFAE —ENTM
3z

K ¢ 2, 22 (WREE) -1, 1- Z82WE (p, p’-DDE) ; ZHARE ; BERENE ; BEERMF
£ KREF-2 ; RBIEE ; HE&

Effects of prenatal exposure to p, p’-DDE on IGF2/H19 gene imprinting and islet function in rat
offspring and the intervention effect of folic acid CHEN Die, GAO Ming, YE Li-jia, TAN Yu-feng,
YAO Chun-ji, ZHOU Cheng, CHEN Ri-ping, WU Nan-xiang (Institute of Hygiene, Zhejiang Academy
of Medical Science, Hangzhou, Zhejiang 310013, China)

Abstract:

[Background] Diabetes mellitus is a chronic disease with high incidence all over the world and
the number of diagnosed diabetes in China has exceeded 100 million. Several studies have
shown that p, p’-dichlorodiphenyldichloroethylene (p, p’-DDE) exposure can interfere with glucose
metabolism and insulin secretion, and has a correlation with the increased incidence of type 2
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diabetes mellitus. In addition, exposure to p, p’-DDE during pregnancy can cause impaired glucose tolerance and induce diabetes in offspring.

[Objective] This study aims to investigate the effects of prenatal exposure to p, p’-DDE on insulin like growth factor 2 (IGF2)/H19 gene
imprinting and islet function in the offspring of SD rats, and to study whether folic acid as a methyl donor has an intervention effect on
the process.

[Methods] The primary islet cells were isolated by retrograde perfusion method, and were tested for purity, survival rate, and insulin
secretion function. Sexually mature SD rats at 8-10 weeks old were caged and mated, and pregnant rats were randomly divided into three
groups: control group, p, p’-DDE group, and folic acid group, with eight rats in each group. On gestational day 8-15, the rats in the p, p’-DDE
group and the folic acid group were given p, p’-DDE (20 mg/mL) at 5 mL/kg (body weight) by gavage; the rats in the control group were
given the same volume of corn oil; the rats in the folic acid group were fed a diet supplemented with folic acid (3.5 mg/kg). At birth, pups
were culled to four males and four females in each litter and were fed an ordinary diet after weaning. Weights of the pups were weighed
in the first, third, and eighth weeks after birth. Eight weeks after birth, DNA and RNA were extracted to detect the methylation level of
IGF2/H19 imprinting region by bisulfite genomic sequencing and the expression levels of IGF2 and H19 mRNA by real-time quantitative
PCR. The pups at 8 weeks old were subject to glucose tolerance test. The blood glucose levels in the caudal vein were measured before
and 15, 30, 60, and 120 min after intragastric administration. At the same time, the serum insulin levels in the blood of orbit were
determined by ELISA before and 2 h after intragastric administration.

[Results] The purity was (90+5)%, the survival rate was more than 90%, and the primary islet cells secreted insulin. The methylation
level of IGF2/H19 imprinting region in the p, p’-DDE group offspring [(51.5+3.8)%] was lower than that in the control group offspring
[(55.9+3.3)%] (P=0.031), but had no significant difference compared with the folic acid group offspring [(52.8+1.9)%]. The expression level
of IGF2 mRNA in the p, p’-DDE group offspring [(265.4+70.6)%] was higher than those in the control group offspring (100%) (P=0.002)
and the folic acid group offspring [(101.8+65.9)%] (P=0.002). No significant difference was found in H19 mRNA expression level among
the three groups. There was also no significant difference in body weight in the first, third, and eighth weeks among the three groups.
The blood glucose level at 15 min after intragastric administration in the p, p’-DDE group offspring [(10.89+1.17) mmol/L] was higher than
those in the control group offspring [(9.29+1.18) mmol/L] (P=0.026) and the folic acid group offspring [(9.25+0.95) mmol/L] (P=0.022).
There was no significant difference in serum insulin level before and 2 h after intragastric administration among the three groups.

[Conclusion] Prenatal exposure to p, p’-DDE could reduce the methylation level of IGF2/H19 imprinting region and up-regulate the
transcription of IGF2 mRNA, and then impair islet function in the offspring of SD rats. Folic acid plays an intervention role in this process.

Keywords: p, p’-dichlorodiphenyldichloroethylene (p, p’-DDE); prenatal exposure; gene imprinting; insulin like growth factor 2; islet
function; folic acid

,22W(NBAEE)-1L,1-ZKZ&Ep p-
dichlorodiphenyldichloroethylene, p, p’-DDE] =& 20 tt
LrzERNBNaRE2, 2-W @-8%E) 1, 1,
1- =82 ¥5% (dichlorodiphenyltrichloroethane, DDT) £
BARPNEZRE ™), L2 DT EIMESEMIE
AR EIIREY Y, EXIEL. MRV
T UBEREN RHITIRERE TS, HeEEBEI B’
WAUTESR, WEMEREHSM, BERBEARE
E, PEFI P Z DT KFZTF 1000ng/kg (LAAS RS
i), SHE. FRE. A AZFERET, s TEE.
BAFTEERRY, REAFEZ=EM p, p’-DDE R
BT S,

BRBESKELAREN—MEMER, KE
HEiliZHWERBARELBIE 1127, AIttHRE
MR B F7 28 A S U AR BRI Turky 5 B PATIFR
RERKAp, p-DDESH KB REHMIERIE
MR TAEGEREXY, BI1EBERBNEHREAZE ;
Howell 2 ' 33/ NER TR Sh ) SR 30 REA AR B/ %
Zi5d B E T 2mg/kg p, p’-DDE, = FH T IE M HEFH

= Barker iz STiE ! “ AR LRRIRM 7, INIMERR LB
FHAREKIMEAIRERIGMMAFIEERRK. S
E. O ERFEMNEMERIRKE Y, 25 SongF "
TR BA p, p’-DDE (100 mg/kg) Z HA8~15d & & 7]
HEZ2HRFRBNEZHR. KBEABREHENEER
ENC B BB EAM X 3R . BEREENIER—MA
EREAEREEMRNERNFNEREREREDN
MR, ENERERBIRANS R RE) LA
BRE. TRMEESE, oML E#HER
ENCE R FRA T H T A W BB B E A 5
NBRENEERNRXAINCER, BRENIZERRS
EMEAEKEF -2 (insulin like growth factor 2, IGF2) &
HRXBEEREHI9 BRFERIMNAREENICER, 7@
I XF H19 )3 o FME I BY EN IS 3= 1 X 33 1## 17 DNA R &
HEIEFIATEMERNARITIRRIE W, 16Fr2 B F
RIEAFYI R — ML e AL A RER T, THRBA
B. ARgES L. NEEBIERSPEEEEN
e 1ER.
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#%, 25 DNAFIRNABIE AL, EFIREMENIER, M
MAFRRAPEMRS, WFREKLE=E2m Y,

B, XF p, p’-DDE 5 | BUEFR AR X M RIFAR
R%, BRZRITBAERETp, o-DDEFFRBIFE
BINEEZ IR, ERWMEENHI MM BRIERNRIFE
ENHRBARZ. Eit, SARRFITHEEERHE
ZTF p, p’-DDE AR F AR B 4BRE IGF2/H19 B RIENIE
BIERE R EL 3 F R ¥R, BRSO M INsE A, FAY
BRI HBREIZ SRR TFER.

1 MHE5REE
1.1 RAFIRINE

p, p’-DDE. M2 (Sigma, &) , BKIRES P (Roche,
Ifi ), Ficoll400 73 B /& (GE, £ &), AIN-93G 1A #
(MIBEFERZFR, FEH), BHEZE-CHBEE
FAEE / B R IE (Calcein-AM/PI) SELRAE / FE 40 AR XN 2
RS (DSHZREYREERAR, RE), BHER
ELSAIXFI &= (ALPcO, E[E), RNATREVIX & DNA
RERFE. FRRIAFE. ERNKAEE PCRIAF
& (TaKaRa, BH7ZN),

BT RERRE (Zeiss, BE) , Synergy2
ESHRIY (Biotek, EE), CO,1EF 5 (Thermo, EH),
mEN (BRETIEEERAE, PE), KESR
BOod CAmMANBEONMNERERQE, ¥E), &
BEMAY (llumina, EE), S HTE = PCRIX
(Thermo, EE) .

1.2 BTEEARNRRRIARREE

SEWR (13] RIS E, MR SD KEREM
BEIE, I RE, REOFMR, TSR, KBEEE
RIS TEFTLSEY 1 mg/mL R ES P AR 5mL, 1
IRV NERR, BNTAE 3mLRERES P IAKRAE L
HH, 38°C7KAHEL 10min, BSHEMAN 4°C/NF I
7B 1mL5 4°C Hank's & 30 mL & LEE . FA 600 um 55
W2z e, SR T 50mL BIOE 573xg 4°CEi
2min, A EBER, TUEMIINN 4°C Hank's &%, &
BEEBEEISMLELOENR, 573 xg 4°CE L) 2min, F
X EER, UMD 25% Ficoll AmLES), H EfRR D
SUBON 23%. 20%. 11% Ficoll 737&#0 Hank’s /R 2 mL,
573xg 4°CES /0y 10 min, P 23%~20% Kz 20%~11% 7
EEFAME, F Hank's BER 2R, BImEe
B E 25 mmiBFMA, RN 37°C. 5%C0, B 7 Fa i
TRAEF, 275 24h 5, BRIMEFRMRATHEMRR, 45

SIEF AT REIR,

HY 200 L ZF#%BR (dithizone, DTZ) H&i&K S iEF M
FHESARES, ETER 10min/g, HEERE
TR, FEXNEXA Calcein-AM/PIREE, T8
fE RAAREAYIZFR A I0N 1 uL Calcein-AM #0 3 L PI §iF
B 15min, EACHBEARERRIE TIRNENE
i D OES S B i1 i 2| AN o

FRRAMIER3dE, SEMR [14] NEIERE
WERKFEHIENEERRESNER, EMIEHRR
79 0. 500. 2000. 4500 mg/L BEHERI RPMI-1640 1Z
FER (ZRESEE N 0~24.9mmol/L, BIFELE® AR
MEKREE 3.8~11.1mmol/L) , 1. 2. 4. 8h g3 HUkEE 200 uL
R, KA ELUSANEIBFRR LEFREEKF,
1.3 iS5 R

MR EAMETE SD KRR 301, 8~10 /@, A E 220g
M E, WENIE KRR, KEHiFaliEsS
79 SYXK (#77) 2014-001, SELEHIA R B HEHE AIN-93G
mr (FEEYIERERSEAER) , RRERE
20~26°C, MB/E (55+15)%, HERFLRMEREE 2h B
B EZIREN 1 ARG, F21:00% sD K R#%
1: 18EERERER, 2 REREEIBEEIARADAAK
I, AEF0d, RIEREMIINEHREEFELRNF R,
B2 ERENL D RFTERAA. p, p’-DDERFAHMHEE T
H, 2ELE AR, BN, AFTHBRTM
£03.5mg/kg (LAAEIT) HERBVERL, HRAFILF
REHERRIEK, BEEHE AR, 225 8 XY
p, p’-DDE FHANMMEA T FiLAZ Rz 5smi/kg (LAAE
1) B9 EE B 44T 20mg/mLp, p’-DDE, STFRLAZ R LA
F5mu/kg (LUAEIT) FRTRERKME, 1R/d, ELE
BERE 15K, ZRBEHRDE, DR 4 RIRBUIETF
RE4R, 43 FAENUAS—E5#5F, RilE
BRH8 R, BAFR 21d ILEIBETEEMNESL
LR, MBEER1E. 3ANSAFREEHIZR
1.4 TUFREBRSHBNFEZENE IGF2/H19 BEENTAE
XEPELKF

RIE ONARREUAFISIRIEL BB, IRENHES 8
BF BRI E DNA, B XE [17] 975
7%, B ONAMRAETRERIMLIER, #ITRENKS
FHSIPCRYIEE M B, PCREMEANRIZG,
ERAEBENFONRE, AR RN 7EXT i
ANFABOHITNEE 24, HAE H19 £k 4 kb SEEIRNAIED
1B X g B E KT,

www.jeom.org



#4545 523 & % | Journal of Environmental and Occupational Medicine | 2019, 36(6) 567

1.5 ELHRAEZEPCRIERESMI/IGF2FIHII9
MRNA ¥ RKF

HRXZDEBRINREDIMEERNA, FER
& #1752 BY %% ¢ T 2 PCR R W, IGF2 : IE A 5|
#), 5’-CGCTTCAGTTTGTCTGTTCGG-3’ ; & A 5|47,
5’-AACTTGCCCACGGGGTATCT-3'5 H19 . IEA 5|4,
5'-AAGACATGACATGGTCCGGTGTGA-3’ ; R A35|4],
5’-AGACATGAGCTGGGTAGCACCATT-3' B-actin : 1E [A]
514, 5'-GGAGATTACTGCCCTGGCTCCTA-3 ; R[A5 |47,
5'-GACTCATCGTACTCCTGCTTGCTG-3'o

95°C 30s &4, 95°C 30s, 60°C 30s (40 MEIF)
HITPCRYTIE RN, BIERMBHEKNE~YEF L.
BITMHERGEINET, RENHETYCE, £H
2788 SR SR ARFT B A mRNA BURIE , AACt= (Ctggomm -
Ctwsnm) - (Ctamwum-Ctrsug)o
1.6 BAEEMNEIRXERIMERDRKFE

HAE AR, HTFEIRER. B20%H8E
EWEARIE 10mL/kg (LAET) BFIEHTES, &
AFRNEZES I XES [F 15 30, 60, 120min B
EBXIMIMAEE, HitEMmEHRLE TETR (area under
curve, AUC), RIBYFHRIESFRBKM RIMEREER
I ES 5 2h BYBRBE, 1807xg B0 10 min WX I
B> R ELSAENERDERKE,
1.7 FitESR

EHEYATERN, UxtsHIERA R T. B
SPSS 22.0 FITRHI HIBHITRRARS EN . HE
FTEF, #RPR EL 3K A Bonferroni i 1E 5 5 & 57T,
7 %6 Eb 52 5% A Tamhane 1238, it I8N, 1050
7K/ @=0.05,

2 #R
2.1 BREAMETLE
ME AR, BERARZoTZREE, HHEE
MR T 2RO E, MRGELNS (90£5) %. S0E 1BFT
™, BESYREA Calcein-AM/PI B[S, EHEBEEM
B NEARZFETN, TARELERN, ARF
TERRKTF 90%. WIE 2 FiR, FRSAMERIER RS WK
2 —E BB RN A BB ER BN,
2.2 R IGF2/H19 ENiRiAE X BRI KF
H19 Lk 5 4kb3E B A & CpG i s 1351, AR
BREBNFETENFESURID, BEENR
85.2%0 XTERLH. p, p’-DDE FrHLASMHELTFNAENICIA

TXEBEWKTFESD A (55.943.3) %. (51.5£3.8) %.
(52.841.9) %o FEDMERERIABENZARTEKX
FEWKEERBERITERNX (P=0.029), % ELL
1%, p, p’-DDE REAHENCAIE X FEHMREFTXIRA
(P=0.031) , HRABEFRERAITFER X,

= ]

ML | N5
# "f‘ g
o ¥ “ y &8

5 ¢ a%& god
AL

UE] Biam, BaEFTkFis MR SABE. B 18, BEEHLFTIEN
R 5 EAME, IS ETLFRTE iR AL,
1 FESZARE DTZ 2 (A, x100) 5 AM/PI L& (B, x400) 45

@

pres

100 ab
31/7
~ 80 :a ~+0mg/L
£ a_— - 500mg/L
o5 —/~2000mg/L
F’I_ 60 —/—4500mg/L
%
& 40 7
H#R .
o 9]
20 —/77?/
0 | | | | | | | |

BiE) (h)

[E]a: B—HER, SEEEKRELS omg/l BEREIEFREATRS
EUWKFAREL, P<0.05 5 b E—EEIERET, ERERS 1h
B8] s AR B 3R 7k FARLL, P<0.05,

E2 FRAEERERE TRAEFRSAMREERDBKT

2.3 FESM/GF2F1H19 mRNARKFE

WE 3FT7R, p, p’-DDE RFHFFEEYIGF2 mRNA
FIRKF R (265.4470.6) %, RLZEHER, ZKFS
FIEELEF R (100%) (P=0.002) M ERTFFLHF R
[(101.8t65.9) %] (P=0.002) , ZER BRI FEEN. &
20 H19 mMRNA RIXAKFEERERITFER Yo

400
= W IGF2
~ ab H1
-~ 300
s
=
e
o
2
< 200
o
€
[0}
T 100
i
&
= O | |

PULEEE] p, p-DDEZRELH MERFTA

[E] a : 5xtE84A4ELL, P<0.01 ; b : SHESTFTALH4ELL, P<0.010
3 (¥R /GF2 Bz H19 mRNA #BX FRix KT
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2.4 (FREAELKL

WK1, SXTERAMELL, p, p’-DDEZEF A,
HERFMAFREEF1A. BEE3IAMEEES
BAREESTHITEERE N,

&1 FRAEZELWK (n=8, g, xts)

2.5 (FREFFKIMET

MR2PT, BAFREBROmn MEEER
TFHITEE N TEEB S 15min, p, p-DDE RF AT
BV M4 7K = F X ER 2 (P=0.026) F1MER T FiisA
(P=0.022),, WERAEMHBRFMAZ BIEFLTRITFE
B, p, p-DDE £HLAFREES /G 30, 60. 120 min

A5 HERE1E HEE3E HEESE
X HRLH 17.02+1.49 46.62+3.05 230.51+41.69 E’{J[ﬂl*}‘éﬂ(ﬂzﬁ[ﬂ]*}ﬁ AUCS Xt_’[ﬂ"g’\ éﬂ*ﬂ D-I-ﬁéq:ﬁjéﬂm 2
p, p’-DDE 354 15.21+1.74 52.61+3.91 219.52437.72 ig%ﬁ%éﬁl—l—i%x@ ”é)ﬁ}ﬁ '%%ﬁ/%%m&%%%%
HETIRA 17.54+2.51 50.78+8.07 239.08+48.22 AR (ERRZL, B/ 15~30miniAZIE{E, EBHREBH
F 3120 3526 0420 [EEMAETE (3.8~11.1mmol/L) , ZEEH=E TR
s 0.0% 010t 0520 %, BB E2h NIMEES TR MEER L.
K2 (FRMFEKFRMEEAUC (n=8, x+s)
JEB FIHEKF (mmol/L)
B35 1#E AUC (mmol-h/L)
0Omin 15min 60min 120min
XYERLH 6.0440.53 9.29:1.18 9.46+0.88 9.03£0.88 6.61+0.97 19.6241.92
p, p’-DDE F+E4R 5.60£0.32 10.89£1.17% 10.1140.89 8.54+0.58 6.46+0.68 19.3240.75
HHERFF4H 5.85+0.40 9.25+0.95 9.70£1.01 8.93+1.70 6.4310.87 19.44+2.24
F 2131 5.717 0.406 0.110 0.059
P 0.144 0.010 0.671 0.897 0.943

[E] a: 5xt884A4ELL, P<0.05 5 b | SHESTFFLAMELL, P<0.05,

2.6 {FRIEBEFESEKF
MRIFR, SAFETENER2hOBRS R
K EBRTFHITEE X,

=3 FETERER2hMBEBRZEKTE (n=8, ng/mL, Xts)

i=bll =hE #f52h
XTERZA 0.076+0.050 0.117+0.049
p, p’-DDE Z*&H4H 0.101+0.079 0.106+0.104
HHERFF4H 0.078+0.045 0.1020.075
F 0.409 0.249
P 0.670 0.782
3 e

TATREFESohY LR p, p-DDE RHARE
S5FHRNERRFBLREZEIABHE XM, Debost-
Legrand % U8 fUBATIRASRLE R REA, FHIRET p, p-
DDE =XI#4 ) LAEBAZM R B R KT =L M, KHA
NEmaEEERE. TREY YRR ERBEK
BAA p, p-DDEZRHABR BN FRBMNEZ . B
Bai MRz X FEAEAN G LTSRS,

You FHRR A ENRERFREN p, p’-DDE K
T 554X (MEFEE) AMKIMME+FMNp, p'-DDE
fIHEKF P A, REERBRHNRETE, B

WIEBAAI 3 SD K R FREES M . AARIKIT
NEREFE5H K, ZBREFETREFMHITFH
R R AR TR

BRRR & B Hi = A E A ENAC 72 BY B9 SRR PN ER
IGF2/H19 R iR BRI B BRI R R Z M —XIH (L
EMEE R, H19UTF IGF2 B9 T, 4mis—FMiET AR
FKBIESRID RNA, FERENZERAYZ R HI9 £
W akb X158 15 2, Tian E P N A IGF2 ENIR R &
BE5 H19 BB EEXPREMKEREEX,
BBy, ERENEHRESFMIGF2 NRIE, ZiIIE
FEREERRIENICNERTE, NEEXRAS
HIGR2ENEFUEARE, HREIRREXE LA,
F 46, OzakiFE AN IGFR2ITERIEESEHIGF2 EN
BEX, NE—THAEXRBPX=FZEJEEEFEX
R, XSRS INE RIYERT. BILH#EN, 2
HAREZETp, p-DDEABEEMFREABIIZRIGF2
BERMBELEN, SRENCREEEEX, IGF25
FRIXE LA,

AAFEFLE D HARAPWHERITATI 2
ERAELRIHERFMANFE, &I MHER AT
¥p, p-DDERBESHHENCHEE X BELKFER
1%, TIEIGFR2 ¥ R HERR] LA S £ 4 (R 0 1R 55
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—HRBANER, ERNS-BREFRMIEL (S-adenosyl-
L-methionine, SAM) BYBIR{E HIZ Y B & A%, SAM TE
DNA R EV RS 2 AR B R B AR ER, Nm4ERr
BERBERE, —EEE_ E¥E T EHCRHIORE Y,
DNA FR E {35 75 B v] LUfE 14 SAM #2146 79 5- FR LR I
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Casellas & IR REB IGF2 T RIXS S 2R D4
A ARMIEST ", HHIRSRERZERE
%, EeRDAMEKYE, SHRDAELBH. A
AH, p, p’-DDE RHBAFHREES T 15 min MMEK
TEFNRANHERAE, RATENERF2hI1ER
BEKFERERITFERN, ZARS Tang-Péronard
ZBEPWABRITRIARER . XAJERAN
BREEBEREGE—TZREER. ZMENIATEE,
IGR2 N3 REFHE B EEXMEDRERENE, UL
M E4RVIEH. BITIMBERI R,

KRR Z I REE T p, p’-DDE F] FEFUER
B4R 1GF2/H19 ENE AT XAV R B K TF, 5li#2I1GF2
WRIX, WD ED WBINEEFE 7M. ENiERER
RFER— I RIERFEMUX. BohF. BBRTHE
ZOHMEEFNE SR, SENMREIESRR
BB AN G R EEENIE ERXPFRAZERN
TERREF, el T FRER BIEERIHITRANN
DFNFIHAR. FE, ARARLKIMHEBRIEN—THER
B R BEMAR LU FFZad 12, B MIiE 7 HER T
ENi2AZ A BIER.
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