iR BLBrBERE 201845 H

B33 S

Rec Adv Ophthalmol  Vol. 38 No.5 May 2018 http.//www. ykxjz. com  * 425 *
. %Iiaﬁt HEX, ;kﬂl JJ atE'“ AP AL, R0, 5. A AR R IR 1A T 2R 5 S AR PR K w'%wzkﬂﬁ . A FTL B
R VERLT]. BRBLIHEE 2018 ,38(5) 1425429 ,433. doi: 10. 13389/]. cnki. rao. 2018. 0099 : *gﬂﬁﬁﬁ']

0080080000 S00SCOSOOSO0SO0SO0SOO SO0 SO0

$00S00S00S00S00S00S00S00S00SO0S00S00S00S00S00SC0SO0S00S00S00S00S0OSOOSO0S00S

FZ RN R ER RS IR RR KB SIRAY

RiPIER”

O x  ERZ

"

% 4

£ BERW HEL X8 FH

. 1?%1‘97” HE R, 55,1990 flf4 H
o A DANIERBE BT AR, F
o JET7 I BOIR R, R LI

15334391400 ; E-mail ;: 308347673 @
qq. com; ORCID: 0000-0002-4781-
< 391X

0e00#00

ceo

About BAI Meng-Tian: Male, born
in April, 1990. Medical doctor. Tel.
, 15334391400 ; E-mail : 308347673 @
> qq. com; ORCID: 0000-0002-4781-

¥ 3 HA:2017-09-10

&= H #3:2018-02-01

¢ AR I

AEE T E VR R AR R
Bt [ A A DR ( G5 :201143)
{E& B :646000 U JIT4E Y M T,
PR BERL R AR B B IR AL (B4
Tt Eﬁlﬂ' D, ke, R, P OE

* 4L, %8)) ;621700 P,
(LT N R B s R (458
&R ME & Wl 3, E-mail:
929460414 @ qq. com; ORCID ; 0000-
0002-0705-9764

Received date:Sep 10,2017
Accepted date:Feb 1,2018
Foundation item:

.

oe

oeo

3

3

cecoe

oeo

The International

coeo

Hospital of Southwest Medical Univer-
5 sity (No:201143)

Medical University ( BAL Meng-Tian,
KANG Gang-Jin, XU Man-Hua,
Mao-Jiao,
ian) , Luzhou 646000, Sichuan Prov-
nce , China ; Department of Oncology,
(Ll

Sichuan

)

c Jiangyou People > s Hospital
® Yun ), Jiangyou 621700,
’ Province ,China

¢ Responsible author: KANG Gang- *

’ Jin, E-mail ;29460414 @ qq. com; OR-
¢ CID:0000-0002-0705-9764

$00®00800800S00S00S00S00S00S00OS00S0

[ Key words]

€HED!
R A A B (EF

+ Cooperation Project of the Affiliated S
From the Department of Ophthalmolo-
gy, the Affiliated Hospital of Southwest ’

L
PENG  Zheng-Hong, WU _

oe

BH K54 4R B 54& M4k & (streptozotocin, STZ) 5 64 48 f % K

* Protective effects of zingiber officinalis extract on the

. lens of diabetic rats
fBAI Meng-Tian, KANG Gang-Jin, XU Man-Hua, LI Mao-Jiao, PENG

* Zheng-Hong, WU Jian, LI Yun

. [Abstract] Objective To observe the protective mechanisms of zingiber officina-
. lis extract on the lens of diabetic rats induced by streptozotocin (STZ). Methods To-
i tally 60 SD rats were randomly divided into A group (normal control rats) ,B group (di-
. abetlc rats) ,Cl group (DM +50 mg - kg~ ' ginger gavage) ,C2 group (DM + 100 mg -
. kg ™' ginger gavage) and C3 group (DM +300 mg - kg ' ginger gavage ). Each group had
12 rats. And rats in A group received intraperitoneal injection of the same volume of
normal saline , while the other groups were intraperitoneally injected with 65 mg - kg ™'
streptozotocin ( STZ). When the animal model was successfully established, both A
group and B group were administered orally with normal saline,and the C1,C2 and C3
+ groups were administered orally with ginger rhizome extract. The changes in blood glu-
. cose and lens were observed every week. The rats were sacrificed in succession at 4
. week,8 week, 12 week, and the lens was removed immediately. The content of aldose
’ reductase (AR) was detected by ELISA, and the expression of glycosylation end prod-
‘ ucts (AGEs) was detected by Western blot. The superoxide dismutase ( SOS) activity
¢ and malondialdehyde ( MDA) content were also detected. Fluorescent Tunel staining
was used to detect the apoptosis of the lens epithelial cells. And finally, scanning elec-
tron microscopy was used to observe the ultrastructural changes in the lens. Results
The activity of SOD in the lens of diabetic rats showed a decreasing trend with statisti-
. cal significance (all P <0.05). Changes in the content of MDA in the lens of rats in B,
. Cl1,C2 group were statistically significant in 4,8 and 12 weeks after successful modeling
~ (all P<0.05) ,but no significant difference in A group and C3 group (both P >0.05).
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¢ The persistent increase of AR in group B (P =0.003). The content of AR of the lens in
’ Cl1,C2,C3 group showed a decreasing trend , and the differences were statistically signif-
* icant (all P <0.05). There were significant differences in the expression of AGEs in C1,
C2 and C3 group (all P<0.05). The degree of cortical fiber destruction in group B was
. progressively aggravated,but the degree of cortical destruction in C1,C2 and C3 group
decreased with the increase of ginger gavage concentration through the scanning elec-
+ tron microscopy. It was observed that there was no significant difference in the apoptot-
ic rate of LECs in A group (P =0. 191),but the apoptosis of LECs in the rest group
showed a rising trend, and the differences were statistically significant (all P <0.05).
Conclusion The effects of ginger gavage extract can delay the opacification of lens
and slow down the diabetic development in rats with a dose-independence manner. Gin-
8 ger gavage extract may play a protective role on the lens of diabetic rats by inhibiting

¢ the activity of AR,oxidative stress and the production of AGEs as well as suppress the

*

. apoptosis of lens epithelial cells.
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B RAR  ELISA Aeim) & K AR B4 38 JR B (aldose reductase, AR) 4% ; Western blot 4 ] 4% 3 4L £ K /= # ( glycosylation end prod-
ucts, AGEs ) 849 & i& ; # 8L 4 ¥ 4L B (superoxide dismutase, SOD) #& H ] 5T 4K #) & 4 SOD #& #, & =& ( malondialdehyde
MDA ) A&l & X7 &4 m MDA 4% ; TUNEL 3% A& &k 4K £ & 28 2 (lens epithelial cells, LECs) 8 T &, 3248 ¥ 42 0L 5K 3 K1k
RMLEM T, R BEAFRRKABKRKSOD FRETRMY, ZFHRLITFEL(HA P<0.05), A C3 @b, LihE
K RSk MDA &2 A RS 4 A8 A2 At £ 7 A %35 &L (P =0.003.0.000,0.017), BX R AR # 4
B3 EH(P=0.003), C1.C2.C3 AR AMKK AR &F ZTF KA S, 27 A %t 5 & L (P =0.007.0.000,0.000), C1.C2,
C3 K ARk AGEs KA N EZF ARG FEL(3AH P<0.05), AL, BAXRDHRKLTLFLRIFEEE
AT M A C1 C2.C3 2K R R IAR LR B R JE a3 it 2B A, A KR LECs A £ LWL £ FHTMH(P=
0.191) , AKX K LECs 69 AT ZI LAY, ZFHARTEEL (354 P<0.05), Gie A ERFNHET THLBRHE KA K
Fdh R AR R ok B 1) TR B R R B SRR — R R R BRI, X T Al A At A o) BEME IR R B E M L AL R B AGEs # &

A AB S R B R T i AR R
€S 30)!
(FES XS] R776.1

HHED, 2K A 2. 85 (O IRN% &, it 2
2030 47, H 2k B R KR8 7. 7% (29 4. 39
)™ o WEIRIRE 1 A A A B PR B A R IR
I AIE, & E s B B AT i a ., Al
ARATHIR S ME— A RLR T 7 (R R B FEAR
ARIGATREFATE S Z a)dl, WR GGy U 1 @G 4t
R MR A5 i — 20 N EE RS A B DA S B B K i
S5 P, TFHRA RUR AR TR 5 ok A G2 0 i 1k
H N EE B, BT, B NS EE I 1
A B BRI A2 E T RE A ORI PR
BERAE T AR . AR REY) B B PusEin hL
A Ak BRI SEAE AT, JOAR 25 v 4R Y FRORR S 2
A5 e S TR B R IR oy ek AR AR
S5 FE B 5E 2ok W IR A4 B ZR (streptozotocin, STZ) 5
SHE PR K A T AN [R) kB2 1) A 22 4 B -+ oAb
B, BB AR 22 PR IO S A5 0D PR 9 R B R R 2 A
TR ER
1 RS
1.1 £ zh#  SPF 2% SD KE [ vl iE % =
SYXK( JI] ) 2013-065 ] 60 =, Jfi: 4, 4 i & & 180 ~
200 g,7 AW, B PG g BERE R AR R 2E sl W s SR 1
PRERPRIC, E N SR 7 d JE s,
1.2 Fi&
1.2.1 BhiEBIAESL  MEPE SPF 2% SD KR 60
HOBENLS R A L CIEE X BRAL) (B A (B4 .
C1 2L CBEIRIR + A 2R BUITE 50 mg - kg™"41) |
C2 241 (WEIRIG + £ AR HUEE 100 mg - kg™'41) |
C3 21 (BEIRIG + E L AR BUE H 300 mg - kg™ '41),
B 12 H, B.C1.,C2.C3 AR IEEYSS 65 mg -
kg ™" STZ 7 A5 RS Sh IR, A 20 7 S S (AR BT
AHERK . PL72 h S 2SI RS > 16.7 mmol -+ L'k
JRAEARAE , IS 2 DR BURH D i 38 110 A= 22 32 L)
HE, BRI ABHARRAEMBKES, BK—
Wo BRFDEER B BE 5 SRS (A O, OF T i
B 4 J8 .8 Ji 12 J& AR 58 K BRI 7 BVECHS Aotk
1, ELISA 60 & bR AR 1 B3 )il ( aldose reductase,
AR) %5t ; Western blot 5 I 4k 2 A 7 4 ( glyco-

SRR B R fa B 48 SRR G R B T B B

sylation end products, AGEs ) 3 ik ; #8 48 1k 9y 1 £, it
(superoxide dismutase, SOD ) 1§ £ U & i 57 &5 46
SOD 151, A . ( malondialdehyde , MDA ) & &2 ] I8
R SR MDA % 5 ; TUNEL 32546 I b AR A | 5z
ZH il (lens epithelial cells, LECs) Jff T3, 454 B 55 W1
FE bR s i A5 1 o

1.2.2 KREBREBEMNDRRE SHEFHEKR
SIRBLLI S AR AE 0 W1, RIS 5 T,
BRPEIR Y, SR 2 R B D e AL X R
B I, th RETR I, i3 2, JH 4 il &, D i
P 2 AL DX BT, e tRAAC A, DX B4 T S ARV il
T4, v VR o, L DX R Jo O o 48 3, A% VR Tl X i
FME ; VI, R ARS8 TR

1.2.3 BERELEMAMMEZE TUNEL £ A
VIR Wit AKACSS i A i K AR W 37 CHEH
15 min, PBS &3 3 ¥, B S min Jif AR TR
i 10 min, PBS PR3 3 K, BIK S min; #1250 1
(TdT) FH ) 2 (dUTP) #ARFR L 1 2 9 IR A,
37 C /K% 60 min; PBS #5 %65 i A DAPL, 5% F #
i 5 min, PBS JEPE 3 U, B S min, HIEHL5OGHEK
R RS RE R, 5O8 B AEE TSR,
1.2.4 Western blot &l iRk AGEs Rix T
PBS EEVERRA, BT RR ALY, INA 10 £5 4 818 4R I
R, vk 30 min,4 °C 12 000 r + min "' B§.(> 5 min,
W B3, BP O BV A R . BCA 32050) &5 0 2 7
e FR E JS , KIKAT SDS-PAGE HiJk 4% I |
ERENE= I %) ot Rl

1.2.5 SOD Ff#E5 MDA S8ME A BELK X
S0 SRR TR T oK 3o UKV Tl A LA 3K
J5,4 °C 3000 r + min "' &0 10 min, B W, A
1'%?”%%72?%%”%% SOD #1 MDA i 7 & #1715
et

1.2.6 ELISA @l @&KE AR 88  f#&ilH&
f FHE R AT 3 . 450 nm &bZs %) BR IR 2 )5 0 45
LGRS (A) . BEARBR AR IE S VR B, PAAL ARl A
B, R B b i ) AR AR R R, 2 1) bR o il 42, AR
PERFIARAS (1 A (BLTE il 2 b A FR0 0 vk B, I3k L
Wi B ARG 15t AH VR JEE
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1.2.7 PAHBENERRREFLERESETHL PBS
R GREA G RT3 803 51 30% \50% \70%
80% 90% () Z TR FE M 7K 45 15 min, JG7K 2 B 7K
3B 15 ming BT EEE 0 3 UK, AKX 30 min,
PR TR TR RE A o FH S R I A Rl 245
G Lo RS BT IR A R B 10 nm 4 RS
EAL,

1.3 SitEoth  ARSLEE s R A SPSS 17.0 i
PG00 0T i B AT & IR 40 A, T Bkt
DLYSIHC £ bRl 22 3R, ZAREAR SR 18] 1Y Ho 5 R
FHBADR 25 22 4341 5 45 20 P /S [v] B[] BEAE A 240 500 )
Fb A5 SR FH FE 52 00 5t 1) 2 43 AT 5 201 18] 9 1 L 45 R
LSD 7Lk S AR AR ¢ K5 5 28 N AR AR S 5ICR F e X

x1 ARELRAPHZTERNRZEMETLIFRL

L K56, A2 %R Kruskal-Wallis H f: IG5, P <
0.05 AL FE L,

2 #R

2.1 KR=EMAEKE A 4K IC I &
A5, B UK RIMBE B LT, 5 A A2
SAGEX(P=0.000), S5 4 8.8 &,
B 415 C1.C2.C3 4 [a] M8k i 22 R B g1t
RS (¥h P>0.05) s B 12 Jr),B 415 C1
C2.C3 Al mmApEEfL b4, 22 F B Gt (P =
0.018), C1.C2,C3 4 kB2 I 1A 52 2% 18 T R
PR GBAPERFARITFRBR (P =
0.029);LFE 1,

25 5 [/ mmol - L~

=]
215 T 8 Al 27 F1H P1H
A4 6.67 +£1.22 6.61 +1.19 6.70 +£0.97 4.740 0.091
B2 23.52 £3.83 25.46 £3.66 27.61 £3.42 24.194 0.000
Cl 4H 24.91 £4.42 25.25 £2.48 22.41 £3.53 0.688 0.530
C2 21 23.89 £4.15 23.07 £2.63 22.12 £4.16 1.327 0.318
C3 21 25.07 £3.99 23.07 £3.35 19.11 £2.18 14.229 0.029

2.2 KRERBREBHENL A GREERIEHL
B US4 F I, B4 SR AROER AR TR Y 17 L [+
Cl.C2 C3A B EFIATRITFRE (N P <
0.05) ;C1 ZH[A] C2,C3 41 AR IR ik 02 LA 22 7

BRI E X (¥R P <0.05)  Wit)5 8 JE T, B
05 C2.C340,Cl1 415 C3 41,02 415 C3 410 &k
RIS L Z R A SIS B L (B R P <
0.05); W42,

K2 BRERSHASREERERFR (H)
205 4 8 /4 128

0 | 1 1l v 0 1 I I v 0 1 1 m I\
AZH 12 0 0 0 0 8 0 0 0 0 4 0 0 0 0
B2 7 5 0 0 0 1 4 3 0 0 0 0 1 1 2
Cl 4 9 3 0 0 0 3 5 0 0 0 0 0 3 1 0
C2 21 12 0 0 0 0 4 4 0 0 0 0 1 1 2 0
C3 21 12 0 0 0 0 7 1 0 0 0 1 3 0 0 0

2.3 KR&BIKME SOD FE MDA S BTN i
Jai 4 J5 8 JH 12 SR B DR R B AR A SOD i 1
B, EREA G E L (B P <0.05);
HAR 3, €1, C2 . C3 4R B AR AR A& SOD i 1 22
SIS AR (¥ P <0.05), B.C1 ZHEEH
)22 4k MDA & 8 ETHEH (K0 P <0.05) .
WS 4 JAI AL B C3 4] MDA & &8k 22 A 48
AR (P =0.019) o S 8 JAIN, %20 MDA 5
EREFYA G EE (P =0.000); Bk C1,C2 4
Gb, #2018 MDA &5 i HO B2 S A it A T (1

x3 BHKREIKE SOD FHERIFR

h P <0.05), RIS 12 JERE, B C2.C3 414h, &4
1] MDA & b 22 R G4 E L (¥R P <
0.05); K3 -F4,

2.4 KERBEREAR GETH B 4K AR £54:
PEREES (P =0.003), C1.C2.C3 41k Bl AR
TEE TGS, ZRWAS IR E (P =0.007,
0.000.,0.000) fHA3 2 & & F A 41, B.CI.C2 4K
FUSARG 8 Ji 5 12 JE A SRR AR it As (b 22 71
BEIFE (3 P <0.05) 1 C3 4119 AR &
AL 2E TN TCG T4 L (P =0.473) , LS5,

SOD % 1/U - mg™!

=]
215 Py 8 27 F1H P1H
A2 39.51 £2.34 39.23 £1.81 39.26 £2.09 0.432 0.547
B2 11.22 +1.54 9.97 +1.48 6.11 +1.11 52.612 0.001
Cl 4 15.22 £1.41 12.82 £0.95 8.71 £0.83 18.403 0.004
C2 H 16.11 £0.99 13.97 £0.48 10.78 £1.07 19.418 0.003
C3 21 15.37 £1.37 15.26 £1.22 12.48 £0.43 12.217 0.025
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x4 FBHKREKE MDA SETNIFR

MDA /U - mg™!

ikl 4 8 JAl 27 FAH P{H
A 0.720.07 0.68 +0.04 0.71 +0.02 0.228 0.658
B4 1.68 +0.06 1.91=0.06 2.16 +0.08 44.438 0.003
C14 1.62 £0.05 1.77 £0.05 1.97 +0.06 30.993 0.000
C2 4 1.64 +0.07 1.72 £0.05 1.74 £0.03 7.073 0.017
34 1.61+0.06 1.62 +0.05 1.67 +0.03 2.165 0.215
RS FAARBRE AR FETUER
AR & H/pg- L7

415 i S o F i P
Adl 35.58 +3.48 36.66 +1.22 36.45 £1.21 0.912 0.440
B 4 241.21 £6.64 260.36 +2.95 267.71 £7.31 23.746 0.005
Cl14 154.01 £5.31 116.36 2.74 88.02 +2.01 49.172 0.003
24 106.13 2.13 83.68 +1.81 76.85 £1.74 46.923 0.004
341 87.62+1.82 66.77 +1.28 65.76 +1.65 20.183 0.005

2.5 KREBRE AGEs RIELZH A HREGHR
TR AGEs 355 1 [F] 55 41 LB IR, 25 ¥ A 4ei T
FEX (B P<0.05), BAKEARIAE AGEs £
IR A A LU B e v, 22 5 A it 2 L (F
HP<0.05), HitE)E 4 5.8 .12 Jirf,C1.C2.C3
R BUARIR IR AGEs 2 161 D0 22 5 B9 G it2¢ 1 3
(¥ P<0.05; 1F 1),

2.6 KERBREEMEMHTL A LMK
PRIRJE B IX LT HEHEDN B 55, 2T AERL A 24 50, F5 4R 5
R RAHALNHES (& 2A) 5 B ORIZ 4T 4EB0% , &2
RS 2B) o B AR BUNBLE 4 JH i = B
Jot DX AR 7 41 Ak 58 4 W 2R, W K bl i IR S

AL, RSB ([ 2C) 512 JA I a] I B AR A
B IX LT 4RSI 2 BLICE , 25 XE LA IA (18 2D) .
Cl 4R BUBBESS 4 JH I B2 ot IX A R £ 4E 3K L , 4
RGEGELAR D , T 2T 4EHR I W2 (] 2E) 512 4
I B o X 2T 44 45 L BT 228, i IR ke A L, 9500 41
YERRAK (P& 2F) o C2 ZHpts e 8 Jo iof e B ot IX. bR
PRETAE R TR LR , B2 2T i 2k, 35 IR SR AT
RAR R HES (18] 2G) 512 JRIIN 21 AL A0 AN 2, 35
SYETHERT R R (I 2H) o €3 AR BUSEL S 4 4
I AT WLEFHEFEARLIN , DR i G, iR SR A
WU (Pl 21) 5 12 Jel isf m] L0 2T A4k 2 B T i, i IR 5%
ETE M AT L (18 20) .

Bl AR EARAR ACEs 2047 MOKE LUL(EF Ol A4 J85B.8 J#;C:12 A

B2 AR AR LT 4B L A DL (SEM, x2500) o A:A 414 Ji;B:A 20 12 Ji;C:B 2414 J&;D:B 4 12 Ji;E: C1 414 Ji;F.Cl

4112 J85G.C2 418 B H.C2 4112 J&;1.C3 414 J&;1.C3 41 12 1
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2.7 KB LECs BTIER A4 KR LECs 1%
B[] 28 A 25 ST L (P =0.191) . HA K
fLECs fT- R 2 L@, 2R ASITFE

#x6 HEAKARLECsATZH

(¥ P<0.05), HASEMIE,B.C1,C2.C3 4
R LECs WT- R ZER A G2 (¥R P<

0.05; L5k 6),

LECs T2/ %

431 T $ i 2 F{E P g
A4l 2.52+0.80 3.03+0.93 2.96+0.80 0.965 0.417
B 4 51.4£2.16 54.4+3.97 60.1+3.76 11.933 0.008
4 29.3+1.56 34.02£2.07 39.33£1.37 34.223 0.001
4 19.37 £0.90 22.340.97 23.56 +1.31 18.162 0.003
34 8.76 +0.88 9.83 +0.31 12.9140.59 59.311 0.000
3 i A RFEIN M H o ASLR LB, A 4R AR

Ojewole"* T LA STZ 5 S 1 FRUA R K R 11 R
eSS, W BN A 24% ~53% o Rani 25170 %
B, A FT AR A 0 BRI LA B A i e 2
4 9235, I 8 FRE2E1L, Shanmugam 2™ 24T
1EH R PR R AR ZE0E 1 30 d 5 & B, B PRI K R
I 83 R T L 2R BRI B JC B g s, AR
B R BR, Bt 7 2 e, v v R AR SR VE B 4 (C3 1) KRR
25 LB T AR B A o S 3, R I W R e K, &4
24% . 5 LW A AR . A B EY) AT AR
FR sz R TR, $ 7 LR AR MBS AL 7] RE S5 A
Koo IR A 22 HL U (AR PRI K BRI 5% A 2
B2k HAIG (AR K W B BT AR
PRI 52 W) 55 60 I 32 PR B 8 R 48, ] Na ™ (K™
Ca " SHIE TP, ok A RS A Ak , DA T R AT A ) 25
T S g L S A

Lupachyk % U % BB B 1 1 PR B o R A i
TENEAN BT HL ]l 5% ~40% |, TE % S IR B 5 i
JULF- TR T . ARSCEG &0, B 41 LECs J8 1=
RA[IK 64% o FATHIIWIFE K I, BE R K B LECs
PHT R BT RS B TE, 5 SR AR TR D R 22 1 A
SRR A A, OB R PR A,
ZPREE A LB R AR, 1 AR AR5 37 R ) 2, A
T R L B L Rk EE R G B A
TE B LU RS PRI R R B = . F T
FEH AR A PR K BRI A rh & RS M T
HIRMARE S AR &5 R0, ALK LN, &
AN B i A 22 0E 1 5 R BRI AR SR8 T
W, ML C3 21 F e e 7

ARSI Ao PR R SOD I M R LR M AL
BT MDA 55 5 D [ Rsf ) B 1 2 B A R 22k
Th e — e BIE LR T R R RS E A
PUGIIE FR o AN TR MR B 9 A= 32 3R U E 1 )5, SOD
i P o 0 S 148 T T 4 v, MDA 57 e o e J5° 184 o v e
1%, 25 B fig o ok 480 Ak s I 7E — 8 R b B A o
Franke 25" % 31 A LECs f5 %k AGE 3Z{Af#) mRNA
KEBAFTE 7~ AGEs A BER] LAifs 5 N B 40 i 5 47 4

& AGEs KI5 & K, B K AGEs & i fie i
W THE T R S O3 I, IR AGEs FiR 1 U0 218
PR, BRI AR 2 R B Y. AT
T B e B X PR Bt AR A7 7 — i TR
YRR, BARLH A TRt — 2B BE 5T . A BRI
— MRS, REHE— L WAl 280 s )y 253
J1v AT AR B L B 2 W L
S5 TR, WA R 2 i R T N R R 1 25 )
BT PRAERT Y S

S 3k
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