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BB, EME S R, R EF o M, 2 F AR i S 4Rk, 9k 8 A B o 25 min, B ARARIE R A EAT R R
A stanford & MU 37 % s n R Ao, B & & langendorff BARE ZE B L, A A B atd 4 3 2 40 F45; & 47 4 R 69 stanford & 4
BBRERE LG EEHAABOR S AR O EAN MR 1 h R Eh; S RBE  EALTRIRT REA AR, LAR
SIS, 2R R A E A BE B A 5 (LVEDP,LVPDP, £ dp/dt) . s BLAE & PLAR 38 .5 JLLL 22 4K 8, UL ES 6 L
BMEMEE, R ABCHREF I, BOERLTN CFHE, BASERRD N FERIER BRI IRZ S I Z
FRAEFFEL B CHRAL RE L 30 min, LL# 60 min, ERA-S e fe BRI IRIK ORI A T RA; S IEEG R E Z .
SR T SR A KT, ERE Y FTRBA; BT RS LM A A, B Z 3 F 0TI, WUR 4 418 A AR &
B FEHERBE,REKRYHED T RAMOAAMBA Y RN AT WA LR BT AR TR AW. AR
JERPRE R R R B Y., B ShiE S8 DCD &, F B T 4k e 25 min, 4k Sh i E T 5 kAR R R 5 e B
stanford i& ¥ , #6224k o 5 F 49 2% DCD & IR 445,42 &% 2 AL SR G R,

K AT RS IR A S LR PR Hi 45 ; DCD
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Experimental study on fasudil for increasing preserving effect on porcine DCD heart induced by ischemia
Chen Weimin ,Li Feng s Huang Dade ,Chen Wenguang
(Department of Cardiothoracic Surgery sGuangzhou Municipal First People's
Hospital ,Guangzhou,Guangdong 510018,China)

Abstract. Objective To evaluate the effects of fasudil on DCD hearts. Methods ~Sixteen domestic, mixed-breed male porcine
[mean body weight (28 +3)kg | were randomly divide into experiment group and control group (n=38 in each). Experiment group:
animals were sedated, anesthetized and paralyzed. Mechanical ventilation with room air was provided. After thoroctomy, cardiac
arrest was established by bloodletting. and then keeps at room temperature for additional 25 minutes (warm ischemia). Hearts were
perfused via the aortic root with fasudil (0.1 mg/kg) enriched cold Stanford solution for coronary artery flushing, rapidly excised
and the aorta was cannulated. Hearts were subjected to isolated Langendorff perfusion (retrograde perfused with warm oxygenated
autologous blood) afterwards,and then underwent 20 minutes of equilibrium,immersed in fasudil (0.5 mg/kg) enriched cold Stan-
ford solution for 2 hours in situ cold preservation. Finally, all the hearts were resuscitated with the warm oxygenated autologous
blood perfusion. Control group:hearts from the animals experienced the same except for fasudil supplement. Left ventricular per-
formances were evaluated. Coronary blood flow, myocardial infarction volume, myocardial water content, and myocardial enzyme
were measured. Myocardial electron microscopic examinations were carried out as well. Results All the hearts from both groups
were successfully resuscitated, fasudil significantly decreased water content, enzyme leakage (P<C0. 01 each versus control group) ,
and increased coronary blood flow (P<C0. 01 versus control group). Left ventricular function were better preserved (P<Z0. 01 each
versus control group). All hearts lacked severe necrosis as determined by tetrazolium staining, myocardial infarction volume were
decresed in experiment group (P<C0. 01 each versus control group). Intracellular components retained various types of organelle in
both group, but still ultrastructural alterations in control group were more distinctive than in experiment group. Conclusion (1)
Donor heart arrested by exsanguinations and plus 25 minutes warm ischemia, could still be resuscitated with satisfactory result; (2)
The addition of fasudil to Stanford solution (before excise of graft, during the cold preservation) , might alleviate DCD heart I-R in-
jury, improving the effect of DCD heart preservation, and hopefully, might be a novel arsenal in clinical DCD heart transplantation
in the future.
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DCD & % A8 i % R . AFE — B0 B 1 25 4 Rho- i g
(ROCKD f 400 il 77) 12 &F b R 7 76 AR 37 &% B HT ot ot P 988 7 Clis-
chemia-reperfusion, I-R) #i 45 77 i . 5 R 2 F . AEE B 1
PRI 1 &7 o IR X 3 B 1L 35 5 59 DCD U 19 £ 30 AL ) B A 77 3%
WA e Nk 75 5 B DCD o 30 F & FRL A 48 3t
1 #MRE5FZE

L1 SEEahyy R4 R R 16 H HEME (R i (281 3)
kg, FH M 2 2 B 92 50 3 0 rP oo B AL 43 O S B 4 G R 4 A5

8 H,
L2 U] SRR L &F 3t /R Tk S8 AR O 30 mg/2 mL. W A

RELH 25 B A FRA o oAt Ak 2350 34y 4 A7 4. 1 A
TINARZE R,

1.3 L8k S EARBE A LR k™ 1T,

13,1 se8dl (D ShY & EE 15~20 mg/kg L 5 i
SRR S 2 mg/kg AW # K T 9 RF SR I 4~6 mg
< kg ' o b BRI A MERR IR 5 4E PR VR B 2 mg/kg W KA ST
FHFWUARH 0.1 mg « kg '« b "ERIKER A4ERe ILAA . BRI AL
U Ja KA VIR . 2 VP R ML B R, R 2
TS A B AR B (FIO,)40% ~50% , il S 5 (VT) 8~
10 mL/kgOF Mg J5 12 mL/kg) . i@ 4 4 (F) 20 ~ 25 ¥ /min,
HEAT O VR W L R R WA ) S R R Mk L A A
ST i L 0 e VK R 5 A ) R R Sl K, 2R R B B
348 il 4 ARLCo rEL W00 AN, W30 8l ik o s 5 Al 0 8 ik i <
(pH PO, .PCO, SO, % .HCT), IE 40 1 JF g . 45 7 ) 45
STFF AL, WEROE . WE R A Bk B Bk . b kLT
I # k A A0 2R o S 68 e B R K S L O SR I T
Tt O LT 5 30090 DK 1 5 2% (3 mg/kg, B3R ACT>480 s), 4
U B i 8 A o B PR A R IR # K S AT A 51 AR B
ik L VAR s B O 2 43 g AR Sl Bk it O X2 g SR gl Bk
) o 56 bR 3 R ST B IR A B A . 2 A O R
i (A A AL 2R ) IAL i AR L B BB RS . BIOPAC MP150
B R # & PO-NE-MAH $7 4k 30 R 8/ 26 .0 01 43 #r
RGN A0 5 45 WL b it 3 3h ) 2 A .

1.3.2  shyigom d sz e 755 DCD DB AL 2 3 gl ikl
TAEACY” BERAT . 20Y7 B — IS E B A O W]
g1 FF i PRI 15 S 0 457 6 o0 JUE S5 il 22 58 4 4 Bk L 7 B
4EDmin], M FTA N T LA L2 A A At sk 4
(1 000 mL M1 AJFZ 20 000 TU., H ¥ JE B BERR 4 500 mg. 5
HEEAOFIUKKREE 12 U HEM 11 g B @BS &R 10
T AT TS . O Mk R i 45 K 5 ot A 5, o0 JOE 452 11 Bk 3 s
FWO IS W T #E L WEE 25 min, 58 DCD BRI ST,
1.3.3 Pl OME=EERTHE 25 min 5. R 306 # kA
L2 SR TE =SS L, T A LA Z IR D) W b Ik R # Ik
BT BELIT , 7o 67 3= Bl Bk BEL I T = 20 ORI T A ik AT MR ¥
stanford ¥ ( 4 C,20 mL/kg,60 mm Hg #E3) , 3 87 W T i
T PR A 0 0Bl 5 3 33 B A0 B AT A0 D R . A IO f R
Pr Ak B3 B e A A 00 il e e 2 A0 i e K 5 0 50 B 0 DK V8 (PR
O IEJR B ERARIRD o SR IR 7R 5 0 3 8 bk A2 308 3h Bk
ZEE T Sk Z 18D 4 U1 B 3= 2l ik . 78 il sl ik 2 Ak B B S
Bl ik W70 E S5 T BRE 2 R0 A 4T 2L, B 0 I, S D B T

4865

stanford & (4 C) Ay, 0 JIE 8 13 4 S 36 A 32 30 ik o [ 5 Tl ek
H:4F langendorff 2 &  (F 1), %% & & T 0 F langendorff
EVE IR IR G N DO M AL, BATH A 0 LA i g5
ML . 28 S TS Sy A R, B A A IR M E langen-
dorff T 256 B A IR . 8 A I8 G I 0 T = L SR B
[ 8 O I 0 . D TRL KOV RS L B R S AR R E
bz ORI i %R e B u s AT Nz 7 < = T 7 1 P SR W
fiff 1. &% b IR TR IR

1.3.4 fLOBRRERE (DY AL BHER AT R E
JG s TT IR B ARG IEE T R G 20 43 RS TR A O T E L T
I AR IR 0 IS Bk CE 3 A Bk, Bl BT BRED . P A
WItE . Lh 40 mm Hg SRATAR EFEE; BRI G Bl & M 60
mm Hg SRAE Jy . A5 0 % 1) B ikCE — xR # Ak, 7
150 YK/ min &2 5 AN S 00 0 A op VT R S E R AE 38. 0
‘C , [B) W W 1fiL <, (pH L PO, \PCO, . SO, % .HCT)., &£ L0H
BAZEOE D EAK S, B A . BIOPAC MP150 U4 50k #
N PO-NE-MAH BUCF A 8uil R 8 /720 [ 91 43 B R 46 MR D &%
TG U I U Bl 3 2 A AR 5 R R 1 min iR Bl Ik ] O I, A
TR 3 ik i & (coronary blood flow, CBF) ; Bt % IR 3l Jik 8] i
AL S 90 22 o0 AU 5 - 20 min, E#r 45 H 5 , 2oR HR 485576 4
A5 (150 3) IR £ 4 . LVEDP 15~ 25 mm Hg,LVPDP=>90
mm Hg & CBF {R$5F&  AR 3k B E R 80 90 525, (2
VR IR VA PR AT T 45 R 5 P 32 20 JHE 1 3 B 4 k0 R
A MLVE 7 5 S PO I RS 3 488 5 b O WE TR A R L 7 v
stanford R R HET (4 'C,10 mL/kg,60 mm Hg & J1), .0
k. [RIET 4 A MR 1998 stanford J)R (1 L,4 C) i AGf
O A DR B8 E I A0 AS Bl CR o O A BE A2 6 vk A 3D L 1
PO AR B IR AF 2 b RGBT, 45 1k 45RO R SN E
AL, B A AR AR 55 AR ER . (D) b0 & Bk . k0 PR A7 45 TR
J& o 3T BIR 344 O Y stanford Y& . A5 B K E PR A% 0 K
TP E 1R, RIS B ARO NEE T R G RO 0
B% o A TR B T 0 T B Bk C A B Bk s B R D
BB IR o0 EAE AW B G s 3 8 Bk 800 IR 2 Bk ad 72
FENKFFRG EVE 1 b 45 10 IEHE T U A0 S5 oS08,

B 1 ¥ 0 langendorff FEEREE

1.3.5 XFHEAL  X) M2 RS A S 00 o A% oh AN 0k A5 M R
CH A8 A R KA R TRl 9 30 41

L4 Wi bR

LAl CHEMFE S Ty Bl A T A S L R AT S Y
S F5 42 i LVEDP LVPDP, +dp/dt, —dp/dt . HR,
L.4.2 CBF s i # 45 40U 60 O 77 52 HE 5 30 min,



4866

SHEJT 60 min W &, A B B E 1 min S&R Sl Dk i A O
CBF,

1.4.3 LONUEGEME B FT P 45 U5 O R AE I 2
J& 30 min S5 60 min I 5 R PR K 1 M I WLRR
itf (creatine, CK) | JJL /R ¥ i [F] T i (creatine kinase-MB, CK-
MB) | #LFg i & i (lactate dehydrogenase, LDH), i FI A4S B 4
o5 4 A 3 I A2 A AX M2 Beckman Coulter 24 & 42 5 5¢ i Il

JE 6
1.4.4 OMAHAEKE  BEESIRERE, BUR OB BUA O

FONALY 2 g AT K5 FRIB T & .80 CIHIR T 24
h R T, A ST O LA S K & (V) = GO 4L 2R
i — T Hia) 0N 4UR i g X 100%,
1.4.5 OB E V) E#lOBEYBR A7 0=, R 20
HL R A CENM T IR 6 B A ARA L 1% Sk =%
PU % Mk (triphenyl tetrazoliumchloride, TTC) # ik 2% v Ik 4 @
20 min, 1026 HIEE[EE 24 h. 2 ML [E w2 B2 B BID &
S Jy IR AR I I A 0 UL TV . B A SE 1 AR I T %
P | 72 PC B _F R 15 3424 0 e 5 546 170 v T T
1 (total area, TA) J W I o 4% /N SE AL AR L 31 50 2 AR5
kb F (infarction area, IA) Y Fr BR T & . % F 51 A =03 5H
IV B —P) R BEFE I & (mg) = ([ L Wi (IA = TAY J+[F i
i (JA=TA I XY Bk (mg) }/2;1IV= 344 i # 5 Ik &t
(mg) /24 Y Jy it (mg) ,
146 OCHLHEBEWE  BUALE LRI OIHE A
mm® K/ SERIEF 4 C 2. 5% Ik B E 2 .50% ~100% &
T 22 R LK PR AR BRI TR U) A EE TR BN U L B T L B
W
LS G AbEE RN SPSSI0. 0 B H K [ i 7 58 2 A
BRI, T ROR AR KB (AR T 20 B F
20 RM ) . P<<0.05 HEFA LG EE XL,
2 % R
2.1 MBI FIRIREA BrA 3 W Y 58 Sk B L £ 6 A F)
B ARAFEE G S R . BILET P S P A EL AR 4%
(O JUE IV B ) 2 AR L AR 22 S RS i R L (P>0..05), L
* 1.2,

x1 R 10 B 0 UE 0 B0 A1 5 (T s)

LVEDP LVPDP HR
2R 5] ) +dp/dt —dp/dt
(mm Hg)  (mm Hg) (YK /min)
WEBZL  1540.5 124.744.7 12044 1949438.6 1 428-+48.9
SCERA] 167420.3%  123.945.2%  121E5% 1 972443, 2% 1 403444, 7K
* . P>0.05, 5% A HLA
*2 FEEROHELTESHFE(TLs)
LVEDP LVPDP HR
215 ) +dp/dt —dp/dt
(mm Hg)  (mm Hg) (Y% /min)
MR, 22421 109+1.5 15043 1790£47.3 1 358=40.4
SEERZH 2140.2% 11840, 2% 15043 1 80345, 7% 1 36236, 0%

* . P>0.05, 5% M4 L5 .

V- T A I (2T K % BREL 4% 1 D) LA Kt JUE DR A 5
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SERETFHG I (LB 2H 2 1) %k B E 3 D) fiECo 7 R B AT k. = Bk
JE O MLET , RS 0, B E HR A8k 128~ 142 W
AL NER 2 TR R 150 YGRS B o R A0 A O BEIL
A4Sy, PITEE NS 30 min, S28G 20 .0 DI REAL T X BE 4. 2%
SA G L (P<0.0D), W& 3; £ L5 45 s it (K5 60
min) , FALO U REA T RS AUt T IR, 254
Giil i L (P<<0.01), W55 4,

2.2 CBF 4ft  ShMmr.F&E, AR EHEI¥8 X
(P>0.05); & #)5 30 min &5 60 min, 5240 20 ¥ & T X B4
M. ZRA G R L (P<<0.0D), 155,

%3 S#J5 30 min DM A F (T L)

LVEDP LVPDP HR
2151 ) +dp/dt —dp/dt
(mm Hg) (mm Hg) (YK /min)
XHHRAH 2143.9 12843.0 15043 1 780£60.4 1 349445.0
SIERAH 1740.2% 14243.6% 15043 2 22848, 9% 1 870448, 5%

* . P<<0.01, 5Xf FRA 4.

x4 E#F 60 min OFEMFEE A (TLs)

LVEDP LVPDP HR )
25 o +dp/dt —dp/dt
(mm Hg) (mm Hg) (YX/min)
XHEZ]  3543.9 112+£3.1 150+£3 15724£56.2 1 144441.2
SGA 2340, 2% 13843, 4% 150+£3 2 043+42.5% 1 782+44. 6%

* . P<<0.01, 5% B4 8.

%5  REAE S CBEME (7+s,mL/min)

215 ke 1l A7 - e )G 30 min ZHEJS 60 min
X4 212421.6  204+20.3 170+18. 6 1464+16. 4
STl 2144227 206421.3 198+12. 4% 176415, 4%

* . P<<0.01, 5Xf FRA 4.

2.3 OLEE PIALBRIAAT . VS 45 B0 LEE RS AR AL, 22
REGIHH#EX(P>0.05, Z#)5 30 min, Z#J5 60 min,
WG 2 3 3 T S I 2 T o i B B AR T X R AL 2 R A S
R E X (P<<0.0D), LA 2,

B 2 5 4K Bh Bk 130 37 1 O AL B ) =

2.4 DWLEKE XTHEEZL(80.3% £1. 2% Wl W For e
(77.9%%0.8%) . ZF A H T3 L (P<C0.01),

2.5 DAUEESESR PRALO LS Y B AR AR IR T LA LR b
PEAF AT AR FE R kb . % BB ZH (25, 0% 0. 4 %) 0 LT BE 4 B 1§
T4l (16. 0% +0.2%) , Z R A ST E L (P<<0.01),
2.6 DALEBEIE (DX AEZI R N E , 2
I35 07 L UL 4 HE B IE % L 18 5 L Z A O IR . R A 42 B i K
T 43Ut v it A TR U D (I 3) 5 (2) SR 21 . o0 L AT G A 2
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PRI AT AR AW B R A2 B BT » 6 e € 1 22 240 JBOREIR L S 2 €
PRI A AL I O UL 28 HE S AT F o P 25 Z 3 3 M T L
JUUJS 7 2 [0 A5 A 4R b % A7 = 0 Ml JRUBORE . OB 1A 3 20 HE
F) AT T W B4 4R A4 U 0B (AT 4)

B 3 Xt BR 46 FE $E B 5 (< 10 000)

B 4 K ABFEK (<10 000)

308 i

3.1 3% DCD LB B E 55 (1) 3% DCD L 5 {40 ik i
TR P T S W A0 TR R S A Y Oscar
Langendorff """ 78—~ Z i 20 iy $2 4 19 o 76 A= 3 24 0 24 B 24 1)
W AR B Tz 0 . BRI 50 B AE O ETE AT 2 A A
TR E RN T 0 LIRS 02 f8  HR DL RE AR 3
ik i A 1 45 3 T 3 3 Wk rnn g bR S Bk S L E TR 1Y
VT o 3l JOME G AT T8 TR 34 3t A S R 30 Ik o DA TG 5 U 4 £
BB BNy H i S R ARG S RE OO IE Y HT/ R B
TRy o o0 R RO F A 416 36 [7] fi% R SRR MM . M B, Neely J
Morgant* £ 20 tH40 60 4FAQ# T AR .0 VB8, 3 I T B 52
SERERLO LG A7 58 2R o A BF 2 B A 00 280 UL B0 - P 8 9 48t
13 AT 2R Langendorff* = TAE.O VR AT 4 7 5256 1 22
Ko (DOBOL K EFPRIGE T R BAH LB kKR,
U 5 e L T T S K DA G 4 A B A A R AT 3 2 5
RBBKIF ORI RE . Bk AS BT 58 3 i 45 7 2 3h ik 5 36 (2 JLE
Bl BRI 22 BE T B ik 2 80D B 07 E 3l k. B G BT stan-
ford # (4 "C)J5 » P 25 4L 5 # 1 3K B 43 32 45 - 32 20 Bk 7 o
A BN AL A E R R E . ) A
WAL 00 BE T AR U - DA PR IR SO0 00 0 5 4 457 1 Bk 2 (TR = 8D
SO WEBE T A v 17 RO v A B AR o RO 457 B R 0 L0 L
AT A O HLIE Bl B H-BUR 3 B G . () 1 R ) 3 4
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O SR B AP < AR BIF 9 A A 3 e b0 A U0 BT B S A U T R
WA BE S 2R ¥ stanford W (4 COWER., ARV, )
O AN VS O PR, 25 5 76 Langendorff #5181 42 F2 5% AT
(40 mm Hg) # F . M o) #2460 (R 77 ™ . fE & 5k
s Y1 stanford OHE I 5 OF- 5 45 KR W Ol B A L £
FHY& stanford R T AT 400 I 7ORE 452 Bk . &% 4 R b i T O
PG (40 mm He) 3 . — HL0 W & Bk 5 9% & % B F7 (60
mm Hg) i 7 , 7R85 O WL 9 J7 T80 07 B8 A5 %0

3.2 FHRERLETHUR Y DCD 0 R ROR (D67 /R 2
— R R A R A A LN A RS TR . LA 6
ROCK, J& — KX 40 F & 160 X 10° (22 A B/ 75 & IR &
FIEEE AT LA U — R 50 L LBk AR % 4 o R
(MLCP) LBk 85 1 B 2 i (MY PT-1) 25 18 1% 1 / 1B s 92 1k =2
B kR A UER B A R R Ak . BEL BT I i 4 i
TR0 B 2 B B 7 I I A K A o A5 B AR 5 0 o) L A 4 10
LB IR Ca®t R TG Ca®t AEAE B S RO L R 2 e T
A0 B 2 T 5 | R 1Y I A0 S 7 5 AR P R N A T R
iz (NADPHD /T8 B S8BT 40 B e B 30 110 20 B B 20 28 A 0
fiff » LA B A0 A U8 TR T 5 0T e R A M | B A A N A
MR AR RTE B Bl IR E R e B A BB AR L R R
SiE R 43 Wb RAEPUAAE T s B N IR NO & B (eNOS) 1y
ik AP NO AR 7= A EAEY M A/ . Shibata Z1°5IE
ST, FE I A R VRV A R AT R TR SR R O UL
A A 55 AR St fk BEL D7 A S v A O JUL T B 45 455 5+ Kobayashi
S0 E ST L il S A R L AT B UW S B RAF 24 h )5
M 0 O D BE . TV 1 0 PR TR BT R L BEAS AT AR N B 40
0 2y B i 0 ik 2O LA B 1) 2 JR o I E oA P o R0 e
frr0 L Rho 19 32 18 B 8 38 A ROCK 8 i s = . A
WE5E h  7E stanford WE VR P VR 0 3% 7 R T 190, 08 4% 3 7 41
TE S50 25 AR YR O WURR A A7 ZE AR TR AL L 410 2D i O
T A5 B0 B0 (F S 56 201 1) A BE = B S/ T X BR AL R b, o
D7 900 B B b0 ¥ PR A7 390 1) L A 92 &7 3t 2R BB R TR it
G VER . (). LA : 25 30 min, & # )5 60 min K I &
Ty LT 48 A, & B34 B B T i 200 A T e N T
WRZH . H O HE N R R 1 &F b R AT LA D O LB U Al . (3D
CBF: 3 & Hb /R ELA 58 K 0 1 45 &7 3K 7B FH . Yada %07 72 4 1Y
S RLAY b W B], ROCK 4B 1 7] 6 4 7k 1 % 2 3% Jin CBF,
HOR R AR B UM R 0.1 mg/kg, L& R B
S PR B Ik O 2 0 U S I 5 R Sl K i P R T e AR B A
B HEY M E A G, A N R S Re s . A B 10 ILIE 14
o s L DL R IR A IR O L E BRI B A R i HE .
J7 AN ) R 32 48, BN N AR B NO T [, NO &
eNOS, LA LK %082 19 %40 Jir & B F T i 48 5k Jy . (Do
T REAE AL - P 478 2% I AT 459 U0 0% 3h S R AR R L 22 R
Bt L (P>0.05), LA B, © T ik E /R, 7
M 25 HG 5 % BRAL EL g L A o L 3 1M 9 8 S A i 22 5, Al
A 55 1k B st R AR R B S 9% L B GBS R T R R AR, ¥
BB R AR5 S E M 30,60 min, 525 241 45 3 I 3 30 7 2% 48 4T
A S A F 6 BR AL A G S w0 JUE £ 7k ) 8 Y 8 AR (LVEDP, —
dp/do F 45 D g 19 $8 47 (LVPDP, +dp/do) . #i I 16 i3 26 pi
(7] A5 IO B ) 92 0 b OR T R R A, O 5 ¥ 2 VA IR A B i
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FH M & R 72 A8 T B AR . (5) Bk &F H R A ARy < B ]
7 AT 9 6 B I TR (3 7 R L S 3k F DCD #% B 3R
4 S0 B 33 A B B AN gl A ] 5 3R B A 6 1Y L AT BB
i G BT AT AT 25 9 (R T g e SR DY I A T R AR it
JI5E 5 o U L B 0 245 4, R AT R A O O e T L A T
REFFE MBAET- M B« REA AME BTGOS0 1
R RV Lo A5 FRIR R 32 CHEMRIR. A TR
VER O I RE MR D AR B FE AR R R CE 1 Oy i, RAE
AT AT B0 I A B R . LA S 6 A O IR AR A RS Y
SMEI AR AR IR AT /R . BB A PR R B TR AT K R
BT I A 1 A L I R b 3 8 KO RS S0 R0 A T AE R
FOOLR I T B0 1 ARG L B AR AN HEREME . 5 BT
W AR N R FHE stanford ¥ Y01 O JIE# 3 . P stanford
AL O R A

ARG UE B, % stanford 0 JUE V) 0 77 FE 7 | stanford
A OO0 R RAFPIAS B B W Rho 808G 30 4 500 “ 35 &7 3
IRV PEAT T, A 45 0 LA B R e JUL 4T 0 a0 UL 20
T T D O LK B s i 3 260 5 AR 0 Ik i L B0 0 D e
PRAF U LA e 285 ) S B P . 427 1k 47 R BB 88 0 4% 0 UL TR
0 38 0 L 0 ESE T O IR TEROR

CEH R AT R B A Fo Kk ShJEZR B 09 R ) ¥ B o 2
#HD

S E 3k
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