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Effectiveness of regional renal hypothermia was determined from the change in serum
and urinary enzyme activities in experimental renal ischemia and in clinical ischemia of
patients with renal calculi.

1) Twenty-eight dogs were used for the experimental renal ischemia. All dogs had right
nephrectomy 4 weeks before the renal ischemic experiment. The dogs were allocated into
four groups according to duration of ischemia and with or without hypothermic renal perfusion.

Serum and urinary lactic dehydrogenase (LDH) activities showed consistent elevation
following renal ischemia in both the dogs that had received hypothermic renal perfusion and
in those that had not. Serum LDH isozyme index was elevated in dogs that had not received
hypothermic renal perfusion during renal ischemia. Serum and urinary alkaline phosphatase
(Al-p) and glutamic oxaloacetic transaminase (GOT) activities were elevated immediately
after ischemia and decreased day by day. However, serum and urinary leucine aminopeptidase
(LAP) activities did not change after renal ischemia in the dogs that had received hypothermic
renal perfusion or in those that had not.

Histologically, severe degenerative changes of the renal parenchyma were observed in dogs
when ischemia was prolonged long without hypothermic renal perfusion.

2) Thirty-six patients with renal calculi had nephrotomy. In situ hypothermic renal perfu-
sion was performed in 9 of the cases and it was not used in the other cases. Serum and
urinary enzyme activities were studied in these two groups of patients following renal ischemia.
Serum LDH activity was elevated after operation in all the paients who had in situ hypothermic
renal perfusion and those who had not. Urinary LDH activity was elevated after ischemia
in patients who had had in situ hypothermic renal perfusion. Serum and urinary LDH isozyme

indexes were elevated after ischemia in patients who did not have hypothermic renal perfusion.
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However, these LDH isozyme indexes did not elevate after ischemia in patients who had had

in situ hypothermic renal perfusion. Urinary Al-p and LAP activities were elevated immediately

after operation and decreased day by day in all patients.

Serum and urinary LDH isozyme indexes were helpful for the evaluation on disturbance

of the renal function after ischemia. Regional hyothermic renal perfusion is useful for

preservation of renal function after an operation using renal ischemia.
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F L ®

BHEADFMCELUT, FAOARES, BAUSER
& o TEEMOBESG S H HH, HNROER
EEBICEEBEREORETILER NS ETH R
{, ERE ) BHEEREBOIDCFRCBELTIEY
FOLRPB DN TINBL,

bSO EMECEER, LU0
BRI 5 REFO viability OREE UT, BHE
MFEHEORNBERP, RROBEREORHS 5V
ERBTOEEMARD 5 LREREBEHE L U T lactic
dehydrogenase (LDH), glutamic oxaloacetic trans-
aminase (GOT), 5 4 VYV — s REEL L T acid
phosphatase (Ac-p) 3BX FEREEFRE & L T alkaline
phosphatase (Al-p) 7% & fiz r-glutamyl transpepti-
dase (y-GTP) 2 EDBEROLH 2HILREL TS
T:4~7).

S, bhUbNEBEBRNIKBEA VLY S ~T V%
AV THAERE CEBROBRAERZS TS,
WHIERIC X 5 B O A% fidis X FRH
HFEREEIER 72 5 %1z LDH isozyme FE¥E RIS &

UTHE LIt THET 5.
MEME EHAERE

1 EBRNBIR

1) EEEY

BN AR 10 kg AIEED MMEDMERER R %2 A
1z

2) EEBRGE

£2EEYIZ thiamylal (Isozol) BEEEF RIS THE
BN EBEHA 2T L. 2B REOEELR
e 4 BEICISNT thiamylal (I X 2 2EHET CTE
BN 2B L T, BEECFFNRERINA
FTREBBHBR 2 12, ZBEMETE b EMmK
T % thermo-finer (Fvei, HE) 2ZHNTER
HEIY 2om OBFEEREZEL TRE L. HEil
B Table 1 D& &, 304F, 604F, 904y, 1204
U, #¥CERKITTEREERED 10~20°C (T/z %
X 5 BRI EERE, 20~30°C wwizh X o
U BEREE E I A DR B 2 R L 72,
BY5E | BERiC Satinsky ST 2 HII1Z O
% 21 gauge 7 7 o VERY F - FAEMEHT LY

Table 1. Experimental schedule of renal hpothermia in dogs

Methods " of ischemia

Temperature of
kidney(°C}

lschemic No.of
time(min.) cases

Cold perfusion'
with- 4°C perfusate

20~30

Simple ischemia

10~20

30 1
60
90
120
30
60
90
120
30
60
90
120

N D WD WD WD W WwN




FHEE - 32 : BRTTHH ~ FHAEH

FEROBEIRCEN L, TEOBERD 4°C i
LT R 2 D T B RN EsER 2R L2 12
72 vEFERGE 100 cm HO FECTEALI

EREOMR | BEFE 330 mOs/l

Ly 4 vk 1,000 ml
~22Y > 5,000 BAL
1%%vmndy 5ml
v = b= 27g

2 R fE R BEImAl, PO TE®, 1HH, 3H
H, 7HH, 148 B X280 Hicigs X FR% %
Ui

FRRUICMBIE R EICH N % & & i Alp,
LAP, GOT #3J ¢F LDH OEEREOHE % /3
W, IEO—#E LDH isozyme MMFEERMR L Lz,

FRIZEL L T HEEL, LBKRO —#iZ crea-
tinine (Cr.), Al-p, LAP, GOT X (f LDH OFEMR
BIEICHY, D OR LB & Amicon 1500 T
25 [ IRFER 2 ER U T LDH isozyme ZBAIKE) L
BlEUi.

#TEBEFDEITE T  creatinine (Cr.) & Jaffe 12,
Alp i3 King-King ¥, LAP (& diazo ¢z, GOT X
Karmen #:, LDH {3 Wrobleuski #:i2 X - THIFE
U, REEHEEEE U/mg o ik > TEDUTL.

LDH isozyme 3 71 it (O agar gel plate % >,
tetrazorium T HEHI L, densitometer (Densitoron
20 M EOUEEZE, M) CHIE L, LDHg+ LDHs/
LDH,+LDH, D% 4 - T LDH isozyme index &
v
T ERRRG

1) SSSEEH

1977486 A% 5 198148 6 A 2 CREEAMRBFITC
ABEL, BRI X % VAN 2 HifT U t2seflT, 20
3 LRRMERHIER 2 L/ > To DX E 6 4, 3
B 9B, SEHEEIMEEEIIZ605 Tdh -7z (Table 2).
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BHMEER S DS ToNEEM I, 519
B, Z8flo2rflc, FHEMEFRIES3 Th 1.
2) BHESE £RME T, BRI TBIE
ZEU, BRIUEERPHEEL, BUWEBMOBEES
YBELIzD B, BERC Satinsky MEHF%2 17T
RELL L7z, VESR % METT U To s SUERIL P MEs 7278 BT
19 gauge ¥ 7 u VERIR H 7 — 7 % K AT F
U, BRD 4°C B EFRK 2 100em HO [FiTT
EA, B#BRSABICE-TIBRATERZHELT,
B#IRC  Satinsky MFHT 20T C BUGH 212
BRI X B AR AT R T Uz,
BEBEDIRKE % thermo-finer 2 ANTEBEE XD
2 cm OIRALOIRE %2 SERFICHITE L 72,
SEWERS X B EMAOUESH: | #a, Mkl
HEH, 3HH, 7HEHZMELSITR2ERLIZ. &
BIOVEE & BB RO AR EHATHE
DEBCBNTERLUIIFE T L -7z,

124 &

1 ERMHE

2 A ARAE L PE IR R 30 ~ 604 (D 45 Ry R PEL I EF & 90~
12053 O BRI MERD 2 BT O U T HBHH Ui,

1) BREREORHOZ | By hE%2H
NeT AEREETITEET 52 DICELTCHRER 10 ~
20°C GiZ6.94r, 20~30°C Ti33.34THbh, Fiz
BHEE 2 ST 2 10D E U ERR R 10 ~
20°C T 46 mljkg BW/h, 20~80°C T3 27 mljkg
BWh TH-7z.

2) M Cr. EOEH

SRR B CI3 R EY, JEEERE L L R T
FRETAPHECERIRED B o7, BEMELRT
IR RE 2@, Hi# 3 BB iERET 2.2
mg/dl, JEEEHRITIE 3.2 me/dl rEEEY RL, JE
ERED X b BEER U (Fig. 1).

Table 2. Caces of cold irrigation in renal calculi

No. of ) Method Ischemic Before operation After operation
’ Name Age Sex Side of time CCr PSP C.Cr PSP

case operation {min.) {ml/min) (15min. %) (M/min) {15min. %)
1 K.N. 66 M |_ Nephrolithotomy 29 66.8 37 44,7 12
2 M.S. 46 M L " 30 120.9 30 103.2 40
3 SM. 50 M L " 50 110.0 38 83.0 37
4 5.0. B7 F R " 55 54.2 14 221 11
5 CTW. 42 F L " 64 —_— 30 — 34
6 Y.U. 48 M R Parcial nephrectomy 65 e — D — —_— _—
7 S.8. 57 F . Nephrolithotomy 75 77.4 39 779 42
8 HU. 46 M L " 80 170.5 33 77.8 21
<] T.H 81 M R o 85 765 45 68.6 40

mean 52 680.3£20.8 99.6 33 68.0 30
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(mg/dl) ) Ischemic time
30~860min.
3.0+
2.0
1.0
o—e simple ischemia n=5
O—==0 cold perfusion n=6
o—
Ischemic time
S0~ 120min.
3.0
2.0
1.0
o——e simple ischemia n=4
OO0 cold perfusion n=11
O 1 1 T 1 1 i T
Before o 1 3 7 14 28
operation
After operation (days)
Fig. 1. Changes of serum creatinine level
Ischemic time
30~860min.
(lu/1)
500
i ) ®—6 simple ischemian=75%
0 O—=0 cold perfusion n=6
Ischemic time
S0~120min.
5001
o sSimple ischemia n=4
O—0 cold perfusion n=11
O 1 . 1 1 1 1] i
Before c 1 3 7 14 28
operation

After operation (days).

- -Fig: 2.--Changes of serum LDH activity
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3) & LDH EHOZEH

TNTOERBHCSOW T EMER L b (i LDH &
HEOLADPED 6N, BENCUETERAZRUIEE
R B OIEEREE I NS 7 E B X b BT R
T A A &Nz (Fig. 2).

4) 1y LDH isozyme index (DZEHE)

SR RIREMEED 5 b PR C I3 B A4, 591 UKL
%3 HETIE6.30EFLALIIOATH -T2, FE
EFRAICE M ALET 5. 02T UBRMIBR & D 12.53 &5
%R L, HM&E228HES 15.84¢ HEEICEEE ST
Wiz, EREEMEO S b EREECIE I 4. 14 1<
STUBIMN 1, 3 HEIIZ7.48, 7.79 &% R %23
HOHRTHAHDS, FFEFRETIE FEMET 5. 31 T UHE
Mm% 13.40, 1 HHEH28.59 L &EfE%RL, 14EHE$
32.30 Lt BEOEECTH -T2 (Fig. 3).

5) ME GOT, LAP, Alp Bk DEHE)

g GOT EHIXT R TOERENCE N T H ML B
I HECHTATED 3 ~ 4 frOEWMED LESED 61
TEOSERFRNCIET U, 7 B ESBE M T8 BUE U

Ischemic time
30~80min.

o1l

iz.

ME LAP EHER 3 < TORBEITISL TR
ZENL S L EEBHENTH - 12,

M Al-p FEEEEERRFCOTHEDLE 1 HRX
DEWEO FFESED NI BERNCET L.

6) Reh LDH /H{EDEE)

SO RIHMEED 5 HEREC X B af 0.22 U/mg
cr. T, HIME#HLH 1.96U/mg cr. LHMEERL,
14 HY 1.68U/mg cr. EEERRLUICHI28HEIT
GHEmATECEE L 7o, FERETR B T W P M ET 0.31
Ujmg cr. CHRME® 2.19U0/mg cr. 1 HEH 2.05
Ujmg cr. & #EHE & AREBEZRUICH 3 HEIKX
0.58 Ujmg cr. HIETHEAZRLI. BRREHMEET
WOEREL, JEMERERE b HMSEEED LRV A BN
TSR ETEEGED s iz (Fig. 4).

733 R LDH isozyme ORIE b LDH #ik
PHENTZD D IEM S RIEFERB B o s o 72,

7} R GOT, LAP, Al-p EHEDZEH

R GOT, LAP, Al-p {EIEIZMATIS YT 248 &

o simple ischemia n=5
O—-= cold perfusion n=7

W\

32.30

o——& simple ischemia n=2
o0 cold perfusion n=7

10
o 2859 55 4g
Ischemic time
S0~120min.
104

L/

O 4
[

T
Before
operation

-

1
14 28

After operation {days)

Fig.-3; Changes of serum LDH isozyme index
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Ischemic time
(U/mg Cr.) 30~60min. *——e simple ischemia n=5
O—— cold perfusion n=7

!
2.
1 -
[o)
3 Ischemic time
30~120min. +—e simple ischemia n=4
O—0 cold perfusion n=11
2
1 -
O T T L L i i
Before o ! 3 7 14 28
operation

After operation (days)

Fig. 4. Changes of urinary LDH activity

Table 3. Histological findings

Ischemic time Method of Degree of Glomerulus (%) Renal tubuli (%)

Interstitice (%)

(min.) operation change
Cold mild 3 (37.5) 1 (12.5) 1 (12.5)
perfusion moderate 4 (50.0) 6 (75.0) 6 (75.0)
n=8 sever 1 (12.5) 1 (12.5) 1 (12.5)
30 - 60
Simple mild 1 (20.0) 2 (40.0) 4]
ischmia moderate 3 (60.0) 2 (40.0) 4 (80.0)
n=5 sever 1 (20.0) 1 (20,0) 1 (20.0)
Cold mild 3 (30.0) 0 1 (10.0)
perfusion moderate 5 (50.0) 8 (80.0) 6 (60.0)
n=10 severe 2 {20.0) 2 (20.0) 3 (30.0)
90 - 120
Simple mild 1 (25.0) 0 0
ischemia moderate 1 (25.0) 2 (50.0) 2 (50.0)
n=4 sever 2 (50.0) 2 (50.0) 2 (50.0)

Glomerular change: Thicking of basement membleme or glomerular destruction
Tubular change: Atrophy or degeneration
Interstitial change: Infiltration of mononuclear cell -or fibrosis
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FRECHERE, JEEREE 3 ECOFEBEILZR L
7.

8) FREMREIATR
EERBRR28H Hic 2Bz B/, HmLIZES
BREHIL, HSa< Y o FEEH hematoxylin-eosin B
B, RERE, REEL I CHEEOBILE D THER
U7z (Table 3). FHAMBMOER & & ICRERADE
ERORE, SoMEAOHE RAEOFMBIOE
B, BEO Y L SIREM D A W DI L E OB b
BELS SN, EREELETCIIES 25°C [ FE
UB0SyBHIN U 72 1 56 & FREFREF D60 R ML L 72 1 SHiT
FRIRE, REEB I CHECESE R 2R, B
REFIPHIM Bl BHERICTE % 15°C oL 120
SEMUT 18H &, 25°C T 12043 fHMM L7z 158, I
TEFRERD 120 SYBEM %36 £ 72 - 72 2 BAH 2 BHEPIT A
REeE, RME, BEHE CEERE/beEDT.

I EEERE

1) BEREERE

BB EATI00 T 14°C T TET L, #EiRs
IR Y xR IR ER U, ER LS00

1013

T30°C L., FRERBCIERE I M 35°C
T, i BRI -1z (Fig. 5).

2) I Cr. [EOZLE

B, FERE ORI AHCEET LRSS
PIEE#EENTHH, BENCET U (Fig. 6).
3) I LDH jE¥:0OZH)
ERETIAET 329 Tu/l T 1 HE 867 Iu/l &
ERL, 3 HH, 7THBE§ZhFN 1,052, 1,064
Iufl L BE2R U, FRERBEESHET 374 Iu/l ik

BLGH% 1 HE 850Tu/l t FRUSHE, 7THE

910, 749 Iu/l rE@E2R U (Fig. 7).

4) IfifE LDH isozyme index (DZHE}
HEWELATE0. 18, Wk 1 AHEO0. 11, 3 HE0.17,

7HHO0.25EL 2B s o 128, FEEREECIN
HI0. STIT BB LTkt 1 HHO0. 86 BEZRL, i
SHE, 7HBEIZZ2NEN0.8]1, 0.56&BHINCET
HEaxZEy iz (Fig. 8).

5) IR LDH FE¥EOZE)

BT ET 0.68 U/mg cr. [l U T, Witk
1HH 2.10U/mg cr., 34 H 2.31 Umgecer. L EE

(t)
304
204 Omemmy Cold irrigation
o Simple ischemia
101
Cold irrigation
(0]

o 5 10 15

20

25 310 50 80 (min)

Fig. 5. Temperature of kidney during regional hypothermia

Average of
{mg/d1) ischemic time
3.0 4 o—e simple ischemia n:27 53.44+14.7
o—o cold irrigation n: 9  60.3:+20.8
2.0
1.0
T T T ¥
Before 1 3 7
operation Aﬁer operation (days)

Fig. 6.

Changes of serum creatinine level
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1500 1

1000 g

&———=@ sinpie ischemia n=10 48,7+16.4

Average of
ischemic tiwe

500+ o—o0 cold irrigation n=4  47.3:20.7

(/1)

T
Before 1 3
operation

~A

After operation (days)

Fig. 7. Changes of serum LDH activity

1.0
Average of
0.5+ . ischemic time
e—~—ae simple ischemia n=4 57.5$12.5
/‘\mrrmon &=
T ] 1]
Before 1 3 7
operation
After operation (days)
Fig. 8. Changes of serum LDH isozyme index
2RUTH, THHIE 0.64 Ulmg cr. & #i5aiE I 6) R Al-p [E¥EDZEED
BEHEH U, WolF 5 FREME kT 0.38 U/mg cr. PR, JREREEE 378t 1 HH 0.17 U/mg cr. &

Wi U Tilse 1 B B 0.19U/mg cr., 3HE 0.13 FEPBOPERBETCINEZIEE, THEEY
Ujmg cr. &ETRLHE LN (Fig. 9). 0.32 U/mg cr. EHEERERLUIZOIHL, FEREET
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Average of
ischemic time

(U/mg cr.) o—e Simple ischemia n=22 53.6+14.2
2.0 o—o cold irrigation n=8 61.6%+21.7
1.0-
o]
[+]
T T T T
Before 1 3 7
operation After operation (days)

Fig. 9. Changes of urinary LDH activity

wEnFN 0.15, 0.14 U/mg cr. & ETEEDA LT
7.

7) Ry LAP [EHOZEEH)

BREC XM AT 093 U/mg o, it 1HE 3.01
U/mg cr., 3 HE 342 U/mg cr. T, FEERBE T
zhFi 0.68, 1.34, 2.21 Ujmg cr. LTEEE H

0.5+
0—@ simple ischemia n=15
Om=0 cold irrigation n=6
T 1 1
Before 1 3 7
operation

After operation (days)

Fig. 10, Changes of urinary LDH isozyme
index

O EF 2RO 7 A HIC X ¥R EE 1.50 U/mg
cr., FREEMRAEL 1.33 U/mg or. & ETHEEMA BN
8) e LDH isozyme index (DZIE)
ERECI ARl 22Uk LHE0.17, 38

simple ischemia n=15
Q.74 e <45 min. n=4
&===@® 45~80 min. n=6
& -n@ <50 min. n=5
0.6 O=—=0 cold irrigation n=6
0.51
\\
0.4
\’\
0.3 N
e v e o S\ O
- [
0.2 :0
L]
o)
0.19

1

T
Before 1 3
operation

NN

After operation (days)

Fig. 11. Changes of urinary LDH isozyme index
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H0.15, 7EHO0.21 LEEBDs-T05, T
WEETIIATET 0. 32 Iz L2 | A H 0.52 L EERT
U, 3 HB®IX0.33 LARMEIcEE LIz (Fig. 10)
TR % TH MU RST4557 LAY, 4507 %> 5 6077,

604y 2L Eiz 47 THRA LDH isozyme index % %5 &
IHEFRIDER & & b 1T index IEERRL, i
BE & Il U TR B TIR45 DN O BIMLT § index
D LRz (Fig. 11).

z %®

BRACHTABREFHE LT, BREECHE
%575 BUIAH B DR s £ OFRmEuI T
XBAITFITT, BRECHERLSL 5L EDLNVFE
MM REBRCEPEEILNCEFNI ET TR
PR, SEEOREE, BOMEERELE» D BRE
~OYIBE 121 AFEBHEVES L 25 L EBUIEUIE
dH %50, EEMIT X % BEEFT-OVTIE normother-
mia TR 104 O CEKBETSHEL, 600LL
FOEMTRINTOHRATBNTEET 3 LER L
9, EERET AEEEHRRPET S C ErWmES
T HIO, Ulzhi- TEREMAEMC L 5 BHRERE
DIZDICHERF G L 2 AEVIORFFB gL E
1 & - T EEIME2607 ML EICHER U T § BHEED
BESE LN CEBWEIN T B,

BITEBHIO G & U T surface coolingl~1, B
BRSO A7 — TV BHBAL T /2 5 perfusion
cooling! ™19 33 X (NEFHEE 2 AU C BEE R HHT
B EBDRFREHE L, 282 EKETRLT
RENCERE DK T 251 % whole body cooling 7 &
Bhb,

regional cooling B 8->z BEDBREDET
CONTREROBEDH 50, FEEREREIZ 20°C
PUTFRBEIIN TV AL S5 ThD, FHIMKERDS 60~180
FOEBEMOBETCIITEENREINE BEE X 16
~20°C SN E T A BEDHNILA Hith s
HE VI MARO S EEIRE i3RI 5 RN
TIHEREETIX 28°C~35°C Th b, HHRERRT
& 4°C BEFHE % 46 mijkg BW/h O #§ T 10°C~
20°0C R T S T2. WX S EREICI W TIdIERE
W3 BREREE R 35°C €, MEIMiETE s
SRS T2h%, FEUR > 5O 4°C OBHIETRK %
HOTo | BOERIC X » BRERE R, ERbng
107 T 14°C FCIETL, EHbibc - TBEE
EEIRK0 T 30°C icE Lz Mk B 2 © 31°C
RTRIZNTOE COk 3 ic ] BOBHERTIZE
EERE X AEOKBZ YT b R 30°C

8% 19824F

FTLET 2, BREOBRMFRTCE T 5 BISEE
FREFECHT 2 1 BOBBHEREDOS BEOHEICD
VTR S X CRPHREEREEOIES L T8
FEEITHT 5 EEERNC Y - TIRE LIz,

PRI & % BHSRE~OHBEDIEE & LU TMF Cr,
i BUN, I:% Hippuran 12 L 5 BHgEtanE &
&b, s, Ry LDH &S L 7% @ isoayme
FEVEDEIRE § B0 viability O LT 4GS
7 24,25)

bbb ORITIB T 5 M EIC ISV TiX30~605r
OEREEMEHC S W CEBIROB T hh b 5 3 IiF
creatinine {HOZFEHS 581324, 90~120 TDER:
RIE MBI IEERBICS N TS HE2EEHEE LT
¥ 7 Bz % 17 creatinine {HO LD &
Nizds, 7HHMBREREREEL TY, ERE
TISHEVTFEL TN A 2D EROFETH»D
b RN CE IS ENI D S N o 72,

BT X % BHERE~DHE S » % 1D ICH RN
ZLOHFT B LN TE D, BEETEUIML,
Rt LDH BB LIS VIEERT 2 ek i
TWwa+2®, LDH @GBS IcBgicFEL, HE
RO ERBCERECHET AN RAWERETH
5. FEHMEZRET CREBEAERE®LINTE
H, ZA 5 POMBABNREOZELICIER U TELE
LB IDEBLLN VB, SEDNDNDE
RBY, FBREITIWT § e, JRMmBEE A rp
LDH jEHI e B %258, Kt LDH &t
WTREGRE CIRRBRENC NGB RED RS A 50
120, FHERBTEEEO RERRBDEho. Wy
5, FEEBHICIETTOE < M 4% Kb LDH #E
WOLEBED b iz, V-2 5, LDH isozyme
pattern {TDOWT A5 & FEBREFCIIERERCHL T
isozyme index {ZIfiFH, RAE b KEERZRL, %12
FHOMRSRDIEE & & § i isozyme index (3F < 22—
TEH, EHLPORTVE T L BARDENEL
DHTIL L isozyme 1T X 5 BHIWHHBHETH D,
isozyme index DFEERD S, bbb B LI H
BB AN T2 1 EOAORHERE S EARODH
HHETH CEWRBINT.

GOT 4 LDH R RHREETH b LDH 1
BEANBAL AT W EPHI ST A28, [/, IR
MR L b LA2ED, BEORET
U, #ERE, B s HEUoBEAmRRLIZ. AP
BHEE U TEREE D BRAFERCEE L
T7 3/ BRCEE LTV A BETH DY, 20X
BRSO L L MBERBERZKIRL T3
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EEAONAY, FERE, JEEMEL JHEMBERL

HiEHED ERZHY, BENMCETEELA LN,
LAP 1 3afi R E OBENTCHFAET ABEHRT H 5 08
FERENCSWTEOBIT § iuh, RApEE ORI
BidAaong, BEEEECREZEE LU TOERARES
WEDEEBAS.

FH & O I R B O MREEZE T 21 C Bilde
5313605y, 90PRILTIX80%BH IERTHH, 20%iT
BERE N ERDT.OATH A5, HIMEEOES &
& HICEE, PR L b REE S B LIE LIEED
b1, LR HEEERERD T 5. gD
1290 ~ 1205y BELIM CI3 RIZETNE T & 5 2315053 LA T
BAAHELE 25 E|MELTH A, TLEEPIX
v/ 75 s BN T—RNME R ORI JIF
T B RHH L 9043 LI 1204y DIN O EMT TIZERIT
ENBERERESED 5N, HER 590 OHREN
AR eI, sHOOTERL—FUITEREEI LT
HLUTWS, Db O & ERE T E MmO
ERIC L ARIRBDEEFDOIEE, LREOBE, R
MEOEHELS L UEE, BEOY VS REED 50
WHEAL S EOBINIZEBERE CH - 7208, FEERB I
MEEOEEE & 312, 20BN EELRY, BEE
R PR LB C i3 B RE R D 72 D I HIEE, © L ciE:
#EFR %> surface cooling 75 Fic k A BEFTAHENE
EEBLLNS,

3 E B

PH OB FATRE I EETR IR 2 FU | BB ERIC
T 2RISR R TV, BEEREICHT AR
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