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Role of Fas/FasL on Apoptosis of Porcine Follicular Granulosa Cells
Derived from Isolated Follicles During Culture in vitro

LIN Peng-Fei, HAO Yuan-Bing, GUO Hui-Li, LIU Hong-Lin, RUI Rong*

(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The whole antral follicles were isolated from porcine ovaries and classified as follows: healthy follicles
(HF), early atretic follicles (EF) and progressed atretic follicles (PF). The isolated porcine follicles were used for routine
histological section and HE staining after examination by eyesight. Morphological research shows that the accuracy rate
of eyesight examination for HF is 92%. Healthy follicles were chosen for further experiment and divided into 3 groups:
large follicles (&>5 mm), medium follicles (3—5 mm) and small follicles (<3 mm). All follicles were cultured for 8, 16
and 24 h, respectively and the apoptosis of of their granulosa cells were examined by Annexin V-FITC/PI double-labeling.
It showed that the total apoptotic rate of granulosa cells derived from cultured follicles could reach over 70% at 8 h after
culture and be 81.1% — 94.6% at 24 h after culture. Granulosa cells from groups were collected at 0, 8, 16, 24, 48 and 72
h after culture without serum and used for the examination of expression of FasL and Fas mRNA with real time PCR
SYBRgreen method. The expression level of FasL mRNA of granulosa cells from different size of follicles increased with
culture time and reached the highest level at 24 h after culture (P<<0.05). Expression level of FasL mRNA of granulosa
cells from small follicles was higher than those from large and medium follicles. There exists no difference for expression
level of Fas mRNA of granulosa cells among groups before culture but significantly increased at 8 h after culture and
reached the highest level at 48 h after culture. It showed in the present experiment that the follicular culture system
without serum used could effectively induce the apoptosis of follicular granulosa cells. Cell apoptosis is the main cause of
follicular atresia, the degree of which varied with the size of follicles. Small follicles seemed to be easier atretic than
medium and large follicles.
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W FLANPI IR L b AE AR % 200, BRI R
Kk B A D RENS I 2 RN, 2K
ET P, WETTFEE,  FORI AN s TR 2N A
B 11 H i [Xl (Matsuda-minehata et al, 2006). & 5P
JBURL A L T2 /b 5 5 MRS AR R G i
JEIRHEIRF o (tumor necrosis factor alpha, TNFa.)
HITNF 524K R G¢0 e U SERE DA DG (3 T2 185 i
& (TRAIL) FI TRAIL KR4 ; Fas ICMZ AR
4t; APO-3 MUAZIR RS K PFG-5 MAZIA RS
(Manabe et al, 2004). TNFou ¥ A [F] /] & 18 i Rr ik
(20 M0 L B 32 /& TNFR-1 8% TNFR-2 SKSCHLK,
TNFR-1-TRADD-FADD-caspase-8 155 %5 il i fig
S0 T, T TNFR-1-TRADD-RIP-TRAF-2 {5
A IR A AR . AE DRV PR, ok
A0 )= I TNFR-2 SREU e geth, R BIEHE Oi
W B B TNFa 2 1R 4 7 38 B 1 ke A
(Nakayama et al, 2003). {&- TRAIL A TRAIL 5z {4
AL, CRILKZ KW DR-4. DR-5 Hl DcR-1.
DeR-1 H 1K T4 4 B DRy BORL 40 Bt -, T TRAIL
DR-4 1 DR-5 1t P8l G R0RE 20 it v ik, BB
TRAIL K& H.5Z 4k DR-4 F1 DR-5 55 5Ria 14 ik f
HHORORL I T 15 S 0%, DeR-1 704 [ i
Tl FE AR FI I /E H (Inoue et al, 2003). FasL 5 Fas
I R s ) X AR T AR -2 K, Fas
HHR Apo-1 8% CD95, 2 MR INFLI FFiph A K
PXlF- 52 R (TNF/NGF-R) K R I A i R 11201 e
FasL M52 44: FasL &8 U8 8 K- (TNF) 205 1) 40
U 114> F - Fas Fl FasL 76 A2, KR /DR 2R
R R 1) G BT 23 (Quirk et al, 1995; Chen et
al, 2005; Dharma et al, 2003; Porter et al, 2000;
Bridgham & Johnson, 2001; Inoue et al, 2006), 1H
mRNA I R IA £ (M R4 7 1 (Nakayama et al,
2000), PHEAERIHLERAEAS R FR S B 4 [l A7 22 57
i Do B A5 D AR TR 71, FasL 5
Fas 454, ‘73 Fas WA RAET 08 = SRR
1, 52 454 FADD M504, 1 caspase-8
HUAARTT U F B 1R 20 R0, 7 A& PRI
caspase-8, MR —FRY NN caspase Ik
N, 75 k41 LI T2 (Matsuda-minehata et al, 2006).
LA RS T Fas/FasL [(0F 9T 2 460 T % 3h4)
JESTHT ORI, TTLEAT A BRI AA AR5 7 1 R v UK 4 i
PAT T FCIE A 0 WARIE o A S50 40010 sk X4 oy 5L
SEAEGRIE IR > BT, W I TR AN R R BB B

A 2 GU I AEAN [R5 FR I [R] (P ks 40 B 8 T2 ). Fas
F1 FasL mRNA [{RIA =431k, LU T fi# Fas/FasL
WA IR B e, A0 TREE
YRV A L R S 50 W k)

1 #MR575%

SIS B A IR B AR il BB = AR, 30K
SIGMA 7% i1 .
1.1 BPERIRE

IR A i BRI AR AR
JE B 5EYy, UNELE T 37 C M A K (S H R
BERFE A 500 IU/mML) H, 2 h WILIASER =,
1.2 ZEEFRINVEMNSBERDH

WA N, ot F AL I R 6 22 b W
(Dulbecco’s phosphate buffered saline, PBS) ¥ i
2~3, JAANEIERPBS LA, 56 IR R8T 8Y &
GO 2 R A R, FRUT ARG DN 518
TP, HRRMEEAN O B ORI, 3o 2o bR IL f [ 45
SEAZN, TRANOF B RO, ETPBSH . FESK
I N IR, He el oy 25
Wy K3 (1D {EERONE, OiRREL e, 3
A1 B, BE SR A AEE, BA L A
PR L, SIS S, — RO BN . (2D
FHABE IR, DR EE LS R S), (RN EH RS
Wk, BehE B/ R OB, RS KA M,
KRS A INER S i N SR S8 P Y Y E b
BT ILEIGE ., (3) MRIAMBINIE . SRR AL
A S), Bk, BAMERD>, WEZRN
P Bl AT DL 2 R A I LR R O A
1] W.(Alonso-Pozos et al, 2003; Jolly et al, 1997). HX
i FEURI T T FasfIFasL mRNAK, 4% EH 45K
NI M3 KOBABRIE B AR >S5 mm, H Bl
WA B HM3~5 mm. /DEIVEZ] H %<3 mmo.
1.3 Iy HMES HE &6

KGRI R BIE 52 A Ab B 3 21 5P,
JH Bouin FGIH % (77 R R MR K ¥ E 75 mL 40%
FIE 25 mL. VKBS 5 mL)[E 52 72 hy /K¥E. B4
W A AT BE FETRE K. (IR 30% 50% P9k
% 1h, 70%FkE 24 h, 80%. 2 K 95%%% 2h, 2K
KRGS 1 h)s SRIGH N HI2R KR (viv
1D REWT 1h, —HZE L. 1% 30 min
CTWS TR 100% —H 7)), £HLUE A1k,
25375 WH Kb B RE ASA9C VBN FL4G Rl 1) A s — R
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(v A1) % 30min, %5 1 1h, A
B 1 hy B HEG MRS HZAE R 5 R 3 5200 s
WHLHE Qe B EAEeEE F Mg,

1.4 TEINBEREF
K s /N 3 g RGP SE FIPBSYE 2 K. Y
WEFFRWVE 1 R IR ES FRMA JE I iE TCM199

(GIBCO/™ i) 572, W 24 FLBGHATR: R, 4
U 1.5 mLESFRBIFBN 1 AN, RN
38.5°C\ 5%COSAHMMIFNG AL . /35 T 1% 0 Cht
WL 8. 164 24, 48 il 72 h, JHHRBMEE M6k 5y
W8, LERONREAN M- AR, YRR ORI
LA ) Y R S R A i, T PR OB 4 S
TR A, BT 20 M B 2 000 r/min gL
5 min, WCHEBURL A I H B AF T—70°C AR T2
Bro
1.5 Annexin V-FITC/PI 4Rt =&

2 LR R FE 8. 16 M1 24 hif k. . /N
W, PR ROR A0 U 4% BIPEC  Bioreagentdd 171
PR WU B T TR D BB, AT R 4°Cuk
FETIYA [FIPBSIR 25 Lo viiss 2 ¥R, 2:FPBS; 151 PBS
P M A 1x10°40fe/mL, 1 mL40f A
400 pL Binding Buffer& V741 fd; JIA 5 uL Annexin
V-FITC (IKE V-0 m R % 32D, WAERA],
BT 4CHA RGN 15 min; 7501 10 pL PT (it
IABE), T 4CEH&AMF NGRS min, 1 hNidk
TR X (BD FACSCanto) 73#H7. HRFEN
LI 10 000 N4HAE, JT3kEdi4BD FACSDiva™
software AL PR 5, #A A al o H T L. A
HFCMAATIE b, dlffasyh 4 NERE: 22 RN
AnnexinV-FITC/ PU & 40 M, & F & WA
AnnexinV-FITC/PT BL I T-40 e, 4 E %R Bos
AnnexinV-FITC"/PI™ 4 Jifd >k W 3005 1= 5 S8 46 40 g

77 % B 4 AnnexinV-FITC/ PI #AE i f2 b & 2B ML
BB 1) 0 L
1.6 #55 RNAHESRER

Fi Trizol (Invitrogen ;i) R G H ALK 1 B
Toms hnckdt s, HEATEURIN S RNA s W
6T (BioPhotometer 6131) Ml OD {H M5
RNA WJE, 1.2%35 0 e I ik 45 & B i e

(Tanon GIS2500) il RNA 5, & Bk &

¥ 1 L3R RNA #£ 4 0.5 pg, H ReverTra Ace®qPCR
RT Kit (TOYOBO A +]) 7& TaKaRa PCR § 341X I
A cDNA 5 —%E, —20CIRfF# .
1.7 314i&it5 real time PCR 2z

MG H 19 HE K ZE P mRNA 41 Flreal time PCR
XS IESR, R AFOligo 6 #ifB-actin. Fas
MFasLINRE 5190, 5190t Bl e AEMHEARE
[RAF S (1), W Hreal time PCR Master Mix
Kit (TOYOBOA ) MMJ Opticon%¢ & PCRAY
AT . RNVAK R SYBRgreen MIX 10 pL,
RS I(10 pumol/L) 4% 0.8 L, cDNAMR 2 uL,
JiNuclease-free Waterfh & /AR A2 20 uL. S WFEST
H: 95°C 30 sTARYE, FHAE 94°C 5 s, B-actin

(57°C)+ FasL (58°C). Fas (59°C) 10siE-k, 72°C

15 s, FHFR 45 Ik, IRV 45 A E AT SR th 2,
Ff 2 S N P ) B o fE 8 S PCRAY il R
FEAIOCHEL, 45 3T AR a3, Lh 22203k
PRI R LA AR B 2 R, X T2
B-actin 7% %t A ) mRNA ] % ik & (Livak &
Schmittgen, 2001).
1.8 HiRZIT o

AR E 3 IRES, RS wr 1A
25N BT R DO b 2 ( x2s) E
I, KM SPSS13.0 4 i # /1 One-Way ANOVA LSD

% 1 Real time PCR3|#]/F%I
Tab.1 The primers sequence for the real time PCR

HZE A LR FPAI S

Target genes GenBank accession No

PR/

Product size(bp)

51MIFF%] Primer sequence

AF: 5'-CTCGATCATGAAGTGCGACGT-3'

124

AR: 5-GTGATCTCCTTCTGCATCCTGTC-3'

AF: 5'- CGTGAGGGTCAATTCTGCTGT -3’

123

AR: 5'- CTTGTCTGTGTAATCCTCCCCTTC -3’

AF: 5'- CCACCACTCCTGCCATCAA -3’

B-actin SSU07786
Fas AJ001202
FasL AY 033634

135

AR: 5'- CAGCCCCAATCCAACCA -3’
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AT ZE S R, P <0.05H h E R B .

P
21 BINEIEMSESREHE

TESRAEE N T WS PE BRI i, HH e
25 B HER TR AE AT 5 eI N R . N
TEAS SR 68 43 B8 B BV T 2 2 T (A
$ RT3 ZLIMEZ AN R HE B0 )5 T
B IEE . SBBORH AR R s (1) fd R
G () TR B L fy s R . ), B, WS
o BT, AN A A (PR, R
YOO, BOT BN . HE Je(0)5, 2R
HUBER Roe M RUGH T, 0k AR RRER, 4R
e B AN WAL S 3050, R T A b e, Bk 40
2 A AR TR, B R T I 1 Uk

oy, (el &3
0 P I
K1 R S IR I 25 5 AR AIE

M. (20 FHIABINE AR T A e S R
JEBURL AR 2 TH) SRR A, DNV RE AL R e, Kk
JEERR 3Rk, 55 0 2 A AN IR ) s, ik 2
0 AR I A5 S AA R A /D S ROR 4 3 7 1) v i
o A N ROR 0 MR AR B A A, LG O B
R ID S B84, B2 vl ILVR T 40 B & DL 1 7Ry g 2
A&k, M IR, (3D Ml Bty
TRESNZ e g, JERGELL, 5R0REA AN R
IY S, JURL I A0 IR I 45 S AR KA TR, 0K 41 R 43
BRAS MV T IR R, ORI A A SR
e, BUIERAHBUME (B 1. BASEITERY,
AR WLAS: 7 R V6L T 20 R I HE A SR AE 76% ~92% 2 [H]
(2D, XF-Fg R ORI ) HEAf 08 92%. K4
X2 gL, RS, A PR R IV T SR TR
S

Fig. 1 Morphological observation and histological feature of porcine isolated follicles
H Al h: EREIAIRMES Y HE 36, x 400; B Al e: WHIPMBIINEIRMIES S HE e, < 400; P Al p.: WA BaIRMEA HE

ettt x 400,

H & h: Morphological observation of healthy follicle and HE staining, x 400; E & e:  Morphological observation of early atretic follicle and HE

staining, X 400; P & p: Morphological observation of progress atretic follicle and HE staining, x 400.
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Tab.2 Comparison of the acuracy of classification by morphometric criteria with HE staining

ARALAS A Classified by morphometric criteria

HE J(4H5E Classified by HE  #E#iZ Accuracy(%)

f@ HEBRIfL Healthy follicle 12
FL PR BRIE Early atretic follicle 29
BT PHA DRI Progress atretic follicle 8

11 92
22 76
7 88

22 {RIMEFINBMMSETH

K e AN3LUEFRIHE 4 5 Pl RE 9216 hi
AL ORI R UM R S R s A L Bk, R
A, MBI, S ALE0 RN AR b

32 DAL O /R A s R /N AL IR
VM, AT ANE] . HiFR24 hif 4100
gikisess, (HEMERITIT A MIEHR, IE
Mo HiIR48 him, K. TN IR IR . AL
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31 %

ity /N DR R RV RE TR, ORI AN A i
Z IR 1R A I ORI R AR I BSCAE A, 3
ARSI A, DREEA I R AL 2)Z B0 A i,
LGP P20 RS GiA o SN REGS ™ FE 1K /) B3,
FCOWREAR AT AR AL AR BN HT U531k . 7EREAN BT 7
AR, IRABURKEW] B, AUHT24 hiig A

A, T RERE BT AT IR ORI A ISR, BRI
IEBESIE 2 UREA T L
2.3 EFINEBAA AT R T

Sy B ORIEE SR 8. 16 24 h 4 B HUURL A1 M
PTTATI, ZRBITER 3, H I E A HI K
2,

R 3 HBEIMEFEINEAEHRIZARS Annexin V-FITC/PI S 46025 R

Tab.3 Results of Annexin V-FITC/PI double-labeling examination for granulosa cells derived from porcine

antral follicles cultured in vitro

Y 53401 BEFET 1) (h) H45 40 (%) WSR2 5 RSB0 i (%) LT 40 (%) H AN HL(%)
Group Culture time Damaged cells Progressed atretic and necrotic cells Early apoptotic cells Survival cells
8 0.65+0.21 48.15+1.34° 22.75+3.04* 28.40+1.41°
KN
16 0.70+£3.16 47.50+1.80° 29.60+0.90° 22.20+2.80%
Large f.
24 0.40+0.14 48.20+2.83° 32.90+4.10° 18.50+1.13°
8 0.25+0.07 39.10+3.54° 45.70+3.82° 14.95+0.21°
BTN
16 0.55+0.58 42.25+1.75° 41.70+2.10° 15.80+4.11°
Medium f.
24 1.55+0.64 55.60+1.70° 27.20+3.68° 15.70+£1.27°
3 8 1.85+0.35 35.45+2.05° 53.50+2.69° 9.30+0.28"
N ‘
16 1.45+0.52 48.25+1.25° 40.20+2.70° 11.55+3.95"
Small f.
24 0.05+0.07 59.60+5.23° 35.00+5.66" 5.20+0.140°
[FS R EARA R REOR 22 R B35, P<<0.05,
Different superscripts within column indicate significant difference, P< 0.05.
A B C
10°fo1 o2 10° Q1 Q2 10°F Q1 Q2
T 10} T 10°f = 10°f i
(23] ) (23]
£ 10°F T z0f £ 10°f
" : s sbos o
10? 10° 10* 10° 102 10° 10* 10° 10? 10° 10* 10°
Annexln VFITC-H Annexln VFITC-H Annexln VFITC-H
B2 E R AN Annexin V-FITC/PUYU ALK I H P&

Fig. 2 Partial scatterplots of granulosa cells examined by Annexin V-FITC/PI double-labeling

AL By CORl7n Ry Hry NBEA AR AT 778 WU AN L B ]

Representative scatterplot of annexin V/PI double-labeling in large (A), medium (B), small (C) follicles when cultured for 8 h.

& 3T, Ky By ANOEEESE 8 h s,
Frgn ey 2B R T, BARKOm R4 i L
REFER TR DNIEY (P<0.05), HEA
28.4% . NG5 F L ) 0k 40 0 T2 B B A
T ANERAL (P<0.05), MRIHTE T SR5040 i bt
FKIEFERIN (P<0.05). . /NI )35 41 B AR
WU TR B0 M 22 S AN S35 o /N DY o R R 4
MuAb T HHIETORES, B T HALS A BRE
16 h F1 24 h i, KUV 40 i Lo R 2k — D od b,
IR T A W R 3 T, e R O IR A4
BOATAA] G o OF Y2 5 55 (K 40 L Ze A Ak

AN, AE LI T A0 I A A B R T S R A A
fe (P<0.05). /NIRJEZIETFE 16 h G40 H Z LT
AN, BTS2 s H59% 24 h P2 3% R R
(P<0.05), At W18 140 i 4% Ay g 3010 172 5 R 58
Y (P<0.05). ASLEGFREH, BT FHJC I P i85 7
PR ZR AT R0 O R 40 B P T AR kR R
R, /NSRRI B R AR PR, IO ORI A
/INGRIRLZH RN o LR TR
24 UREEEFISIE P IR FasL mRNAMEXT &
i% 2 A4
WeAEREFE0. 8 164 24, 48F172 hity URs Bk
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4 ffl, Hlreal time PCR SYBRgreeniZfa il #-2H Bl
WP fuFasL mRNAFHXTZRIA R WIE3. Ky s

/NG URE 4H i FasL mRNA &%, BEE;FRIN 8] &
A TR B AR AR Ak AR BB . UKL 48 fid H FasL
mRNAZK 5720 0] 5 25 48 0, 4@ RE IRy (0 h)
ffJFasL mRNAZKFAE R oy /ANOE 25 7, 15 9%
F24 WY B EWE (P<0.05). {ERFRER P4
AN TE] A /N BRYEOR. 40 il FasL mRNAZKF3 s T

Sr .
0O Kl Large follicles

il Medium-sized follicles

8 /iR Small follicles

60

.
o

N

FasL/B-actin

s
=1

3
=

AR FEN 7] Hour after cultured in vifre (h)

K3 R P AT IR ORI IR AN R I IR S R
4 i FasL mRNAF 2 i%
Fig. 3 Expression of FasL mRNA in porcine granulosa
cells derived from different size of antral follicles
cultured in vitro

M [\JFas mRNAAHXS Rk &2 F AR E .
3 7 it

TG 15 7% 0] %5 5 0K 41 i R0 e SR A A iy
KT (Parborell et al, 2005; Guthrie et al, 1998),
AU AR I IR AR /4 i PR 7~ S5 E F R
PR R BRARRIRY , e n A 08 f I3 B 7 I AR R IR 3R
4. ARSI RN, &9 I TN e 2 R
LN A R T2 R AE B 988 hBI e kg T, £53%24 h
WURE ZH 1 2 B0 R WS 172 5 IR 20 RS 3 15 50% LA
B PR N[ g P v N oy R =i R RN
KO . ARBFFUR, P TC G FRE R0
SR A DA I L A AT, RN R T DN
A IR =B IR, (F R PH AR B2 ml DAL O RN T
St SRR/ NN, PR TP OB 4 B At T AR
FEBAR], /N IWALALLT- T 75 ) R AR P A

Fass— P40 OB 2 1, FasLA& 11 KB H .
Fas/FasL ¥ 25 T4l T 1081, E&Fhshd
[1°) ik JRE P40 I YL UKL A0 PR 4 A7 R0, A P B O
W Rk o A@ BN M Fas 7 AE MO, AN A2 4 iy
JBE, 22 ARV PRIRESAEAE s ORI R AR BN, Fas
MM RS BIMIBE, S FasLgh65 1 ARk 4 Mo )i 7

K. gL, LAER16 h IS i B (P
<0.05), HiFEE24 hikH K H
2.5 DRAIEFRISIE P IR Fas mRNARYRIE
FRFRET (0 h) (1 & 2 UM SURL 4 i Fas mRNA
X RIE R ZE AL E, HIR28 WY W E N, 48
hik 5 KAH, 72 hifiFas mRNAFN ik B 514548 h
MFREETA N, EPEERT0h (K4 o 5
F20~72 W REAII ] T, KL s /NG R 4

0O KHEif Large follicles
@ P Medium-sized follicles

| I
A

0 8 16 24 48 72
A1 2507 Hour after cultured in virro (h)
Bl o4 R e /NBRVEREFRAN R I ) 5 ROk 41 1
Fas mRNA 3R I1A
Fig. 4 Expression of Fas mRNA in porcine granulosa

/P Small follicles

X/

7 7

FasL/B-actin

i
AT

cells derived from different size of follicles
cultured in vitro

(Inoue et al, 2006). FEASZE 1, FasFlFasL{EE %
RAG 1 B VRLRE SRR A i 80 Rk, AR AR A
Jias BRI R IR TG 22 s BE A FORL A BRI T2 1
T, eI RIS RGN, 2o HFas/FasL &R 44 &%
BAT v O P B A A AR, TR 2 R
T S5 PTO -

ST 3 O YEL P Bl B 05 0 T A R R A0 i R B Rk
A1 J A 735 2 5 [ (Moor et al, 1998) . Fik 41 ffd 7]
T ZEBUERAH BAE ], 0K 40 5 BN B4 i )
T L7 Wy DU BAH R AR . 5P BEAH i 55 Rk 41
MRIAR EAE R, 6T e BRI dris i 4 AR
(Diaz et al, 2007). Canipari et al(2000)IA 4, GREF4
T 5 LTS IR R B g ) B T O A A 2
R 52, Maillet et al(2003)73 25 i HE Ul o J5UkL
REA TR IR, FESRANEE IR 1) 58 2L OR Y ok 4i iy
PTG BT X L, A T VR 38 R0 1 1 R itk AN
[F], UE ] 5e R BRI A ) 55 20 W LI AT e £ 40 I RIOkE
gAML T T K% T /EF . Dharma et al(2003)) H
R BRI R (eCG) S/ ONIE P4,
I I 7T i 5% R0 P 8 O YR R0RE 40 i v 35 45 Fas/FasL
mRNAFIE A, (HAE A 51 i 51 B 40 i b oA
Rl 2 FaR P T IEP )Rk, RIS P R B B
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[0/ 31 %

20 0 A, LA U B Fas PR 8T8 A A UKL 41 iU 1K) FasL
A 5 SR REAN M (Y FaskH 45, 1EIT 3200 AT A
SIS 7 G157 (1) AN ] s [R] R0 5 B 2 J0RE 40 it
IR, BF SRR 54k (COC) MITEAAE
BR324 h, JUTP T (R OR BEAR A 23 = DL
IR, TR 716 hisf DRy B AR ANE I,

FE7%24 IS EE N w0 O e R S RO 40 AN 7
. BEAE AR St s IRa R IR kI COC
TEAT SR REA Ml A5G R 5, ARG . (Fe R
KTORD, IR ARSI BT F] O 355 774k R AR5 2 0P
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