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I
ABSTRACT It is well known that anesthetics have various effects on hemddynamics and the
autonomic nervous system. Pentobarbital (PB) and morphine-urethane-a-chloralose (M-U-C)
have been widely used as anesthetics in acute cardiovascular experiments in animal models and their
effects on the cardiovascular system have been studied. In this study, we investigated the differences
between PB and M-U-C anesthesias on hemodynamics and myocardial metabolism by using an en-
zymatic method in the acute ischemic myocardium of dogs. Thirty mg/kg of pentobarbital was in-
jected intravenously as the PB anesthesia, and as the M-U-C anesthesia, 30 min after intramuscular
injection of morphine hydrochloride (1.5 mg/kg), a mixture of urethane and «-chloralose (450:45
mg/ml) was injected 1 m!/kg mtravenously As for hemodynamics, only heart rate under PB anes-
thesia significantly increased more- than under M-U-C anesthesia (P<0.01). Myocardial ischemia
induced by ligation of the left anterior descending coronary artery caused a depletion of high energy
phosphates and the activation of anaerobic carbohydrate metabolism, giving more marked ischemic
changes with PB anesthesia than M-U-C anesthesia. And, although the heart rate under M-U-C
anesthesia was increased by using atrial pacing to compare myocardial metabolism, the differences of
ischemic myocardial metabolism between the two anesthesias did not disappeared. Bilateral extirpa-
tion of the stellate ganglion reduced the ischemic changes of myocardial metdbolism, whereas
vagotomy potentiated them under the two anesthesias. Both manipulations eliminated the
differences of ischemic changes between the two anesthesias. With 30 min of complete ischemia,
mitochondrial respiratory function under PB anesthesia was aggravated more markedly than under
M-U-C anesthesia. Collateral coronary flow under PB anesthesia significantly decreased to that
under M-U-C anesthesia (P<0.05). From these results, it is concluded that the differences of is-
chemic myocardial metabolism between the two anesthesias were not produced only by the differences
of their effects on hemodynamics. In comparison with PB anesthesia, M-U-C anesthesia would pre-
serve energy store even in ischemic myocardium by maintaining the mitochondrial respiratory func-
tion, keeping a comparatively good collateral flow and suppressing the activation of the sympathetic
nervous system. Therefore, in order to exactly understand the data in acute ischemic cardiovascular

experiments, we have to carefully pay attention to the effects of anesthetic methods.
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BB LI MBE L BT 5 &, TR OB
PEMmiz X b ATP iMETL(P<0.01), ADP 3 k&
L7:(P<0.01). AMP (2 PB JRELERIZ IS\ T D LRI
ZXh ERELAMP<0.0D). ZofRXH ECPEEM
BETLP<0.0D) (Fig2). Lactate iTpImic X
hEIn L 7o 3(P<0.01), pyruvate (375 & 7eZ8{baiis
Motz Bl h CPAMETLAMP<0.01). G6P,
F6P ixmEtcigiml 7z (P<0.01). FDP A
HIZDH - e VE BB b 2R ad - 72, Glycogen i3
PB B cRmIC X v B L (P<0.05), M-U-C
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W RER I CRE M OME Y 15 &, M-U-C BRE:O
F»ATP, ECP ikE < (P<0.05, P<0.01) f*Rich
7. —J5 ADP, AMP i#E&< (P<0.01, P<0.05) #1
%2 b#tc(Table 1, Fig. 2). Lactate, pyruvate t% PB
BBz B~ M-U-C REECIE 22 » 2 (P<0.05, P<
0.01). EMizXx5F6P, G6P KU FDP. oZ{tii
BRCHEBEN e -7 (Table1).
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Fig. 1 Acute cardiovascular changes during caronary artery occlusion. Data are means+SEM. C: control
(pre-ligation), *P<0.01 compared with control of each anesthetics and %P<0.01 compared with
pentobarbital anesthesia. ®: pentobarbital anesthesia, ®: morphine-urethane-a-chloralose anesthesia,

O: diastolic pressure under pentobarbital anesthesia, ©: diastolic pressure under morphine-urethane-a-
chloralose anesthesia.
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ﬁg. 2 Effect of pentobarbital (PB) or morphine-urethane-a-chloralose (M-U-C) anesthesia on adenine nu-
cleotides levels and energy charge potential (ECP) during ischemia. Data are means+SEM. #¥P<(.05, #
P<0.01 compared with pentobarbital, **P<0.01 compared with nonischemia.
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Table 1 Effect of pentobarbital (PB) and morphine-urethane-a-chloralose (M-U-C) on
pyruvate, lactate, creatine phosphate (CP), hexose phosphate and glycogen levels in is-
chemic myocardium .
n Pyruvate Lactate CP G6P F6P FDP Glycogen
PB :
Nonischemia 6 0.072+0.007 1.678+0.305 5.320+0.590 0.168+0.026 0.029+0.010 0.085£0.011 36.42+5.46
Ischemia 6 0.090+0.007 12.0754£0.776**  1.163£0.342** 1.374x0.271** 0.311£0.070** 0.102£0.022 17.00:+4.39*
M-U-C
Nonischemia 6 0.045%0.008 2.691+0.394 5.113+0.460 0.37120.083 0.058+0.018 0.106=0.018 38.59+2.21
Ischemia 6 0.048+0.005T* 9.52340.835**+ 1.546:0.215** 1,531£0.151** 0.351+0.044** 0.0690.009 30.22%5.14

Data are means+SEM (umoles/g wet tissue, umoles glucose equivalents/g wet tissue glycogen).

*P<0.05, **P<0.01 compared with nonischemia,

3:2 EMOBHRBHCRIZTOBBOE (RERI)

3:2-1 THIRBHEE

REKBRTIEM-U-C REF PO kR 1 o PB
REEE O H L3 167 bpm) ER UK X 5 il
BR—v v 7 %fTot. M-U-C KB FIizhRER—v v
7 AT o B0 W FE IR E X 16810 mmHg, 3531
M 11549 mmHg, LAD Mm#EEx 15+4 m//min
Thbh, EBI o PBKEERE, M-U-CREEF & i
LT« BEREYRD e - T

3-2:2 WDERE (Table2)

M-U-C Jff: T B < — o v 7 & F o e A ERICE
WCERIMBE LSRR MBI T A L, BIFECILATP
& CP B34 L (P<0.01), —J5 ADP, AMP R U
lactate W3 L7 (P<0.01). 58 I » M-U-C MR
DOFIMBEE B3 % &, AEBROBMmME TILATP,
ECP tME TERICS 5 b DOBFEE RS- Te. —
¥, FHOBREAIELCARROEMBFFLERI O PB

Table 2 Effect

+P<0.05,

++P<0.01 compared with pentobarbital

BB MBE & BT 5L, ECPIxsE I © PB K
Bz 35y~ T 0.836+0.006, ARFEBRICI\TI1X0.862L
0.004 THY, ATP & L I RAEBROEBMEFTH <
(P<0.01), AMP i3 {& s »# (P<0.01). CP &
lactate CIIEBRENRD ORI -Tz. —F, KE
Exodei B L EE [ © PB IS OIERMEE & DR
i3, LA EERER R .
3:3 BRILOEHABICRIZTEEMEORE (KR III)

3:3-1 {EEREENEIL

PB 3B REE B L5 & O 152+
6bpm %> 5 1107 bpm -~, UL # 5 M FE A% 1424
mmHg 7+ 5 133+ 7 mmHg ~, 3538 #1123 1032
mmHg 75 98+3 mmHg ~& &SIl Licdy, BE
(P<0.0D) AL LIRS T TH o 7e. M-U-C KRB
Th, BEREEEREE L 0 O 11943 bpm 255
108+5bpm ~, I fE #A 1 FE 43 1384 mmHg 2» &
13244 mmHg ~, ¥3EFAME 2 97+4 mmHg 2 6

of pentobarbital (PB) and wmorphine-urethane-a-chloralose (M-U-C) with

atvial pacing on changes in adenine nucleotides, creatine phosphate (CP) and lactate

levels during ischemia

n ATP ADP AMP CcPp Lactate
PB
Nonischemia 6 5.377+0.026 0.747+0.039 0.07840.008 5.320%0.590 1.516+0.328
Ischemia 6 3.701+0.168** 1.31640.042** 0.193+0.012** 1.163£0.342** 12.075%+0.856**
M-U-C with pacing
Nonischemia 6 5.39040.091 0.749+0.035 0.125+0.024 5.205+0.049 1.666+0.686
Ischemia 6 4.768+0.094**++ 1.373+0.076**** 0.187£0.010***  2.03210.324** 11.7681+1.028**

Myocardial tissue sample was taken just before (nonischemia) or.3min after coronary artery ligation

(ischemia).

Data are means+=SEM (umoles/g wet tissue).

*P<0.05 **P<0.01 compared with nonischemia, **P<0.01 compared with pentobarbital. -
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94+4 mmHg ~ & BAL Lo E B B Clkich - 7.
—HARERELEN TS &, EBMELPB clix
149+3 mmHg 2> & 1614 mmHg ~, M-U-C T %
139+4mmHg #:5 148+4 mmHg ~ & EH L% (P<
0.01, P<0.05). {O#HEE M-U-C KB T3 108+9
bpm 7% 17346 bpm -~ &30 (P<0.01) 3% b i
%%, PB R CrEER L i bhioh - .

3-3-2 LFF{LE (Table 3, Fig. 3)

BINER L IER MM BT 5 &, WTFhoLBETT
P EMI T ATP 284 L (P<0.01). Lx»L, %
OB OBE, £ 1 o PB KR M-U-C FKEic
AT, BRBEHE T - RcRBEETh Y, ¥
FoM v PR SE R B BERT U 72 BRIZ 3K E < 7o o 7o (Table
3). ECP i, wWIFhbBimfrs wTETLL (P<L
0.05 £7:1%0.01). ECP DA ORE L, FMRRER &
b R TETIRRBENT U 7o BE 0 )7 0 B PR e A L Ao B
o k&Esoie (P<0.0D (Fig. 3). Lactate i3k
Wb A REMBEKICX ), BOBTERLL (P<

Table 3
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1.00~
0.90
0.80-
0.70-
PB M-U-C
nonischemia ischemia nonischemia ischemia

7 : control [ ] : sympathectomy

. vagotomy

Fig. 3 Effect of sympathectomy and vagotomy on
energy charge potential with pentobarbital
(PB) and morphine-urethane-e-chloralose
(M-U-C) anesthesia. Data are means=*
SEM. **P<0.01 compared with control, *
P<0.05, **P<0.01 compared with sympath-
ectomy, ¥ P<0.05, #¥<0.01 compared with
nonischemia in each anesthesia.

The- effect of pentobarbital (PB) and wmorphine-uvethane-a-chlovalose (M-U-C) with

sympathectomy ov vagotomy on changes of ademine nucleotide, creative phosphate (CP)
and lactate levels during myocardial ischemia.

n ATP ADP AMP Cp Lactate
PB Nowischemia
Control 6 5.377£0.023 0.747+0.039 0.078+0.008 5.320+0.590 1.516%0.328
Sympathectomy 6 5.165%0.196 1.0050.30** 0.2374£0.013** 4.576+0.528 3.100£0.408*
Vagotomy 7 4.922+0.097** 1.322+0.112*%*  0.291£0.038** 1.784+0.324**%+  6.851£0.587****
PB Ischemia
Control 6 3.701%0.168 1.31610.042 0.193+0.012 1.16310.342% 12.075+0.856"
Sympathectomy 6 4.353+0.249% 1.183£0.093 0.278+£0.030* 1.742%0.205" 6.629+1.504™ >
Vagotomy 7 3.436=0.081+* 0.924+0.078***  (.809+0.073*** 1.92140.170 15.003+0.527*++#
M-U-C Nonischemia
Control 6 5.560+0.085 0.67210.021 0.103+0.010 5.113+0.460 2.6914+0.394
Sympathectomy 6 5.124+0.062** 0.982x0.025* 0.21940.023** 3.213+0.343%* 3.440+0.503
Vagotomy 7 5.168+0.214 1.056+0.116** 0.264£0.013** 2.283£0.342+* 5.599%0.351**++
M-U-C Ischemia
Control 6 4.523%0.232 0.828+0.045 0.109+0.016 1.546+0.215 9.523+0.835*
Sympathectomy 6 4.590+0.117% 1.194£0.040**  0.281+0.017** 2.273+0.254* 6.505+0.637**
Vagotomy 7 3.568+0.176*++* 0.948£0.093" 0.3950.018**++# 1.689+0.267 13.993+0.638**++*

Myocardial tissue sample was taken just before (nonischemia) or 3 min after coronary artery ligation

(ischemia).
Data are meanst=SEM (umoles/g wet tissue).

05, **P<0.01 compared with sympathectomy and
each anesthetics.

*P<0.05,
*P<0.05,

**P<0.01 compared with control, *P<0.
#P<0.01 compared with nonischemia in
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0.0. o EROBEY, LB I ORME s H~XPB
BREE, M-U-C FErE 5235 72(P<0.05 P<0.01).
ERMEES R Ccd PBRKRE, M-U-CHEE D
lactate ¥ MER < LR (P<0.05 P<0.0D) %R L7
»n, TOLEROBERISER I oRIMBECco LRI
#Mx bhiz (P<0.01, P<0.05). PBFE:: M-U-C
BTy, ERMERERE, ok ErREER
1% lactate D LR Iit, BELEREM 5. CP
EEIRMERERH 21T - 28T, PB R, M-U-C
BB & S B ciE T (P<0.01, P<0.05) &=L
2%, RAEMRLERET L BT, FREMEIs VTR
RHERERHEEYL D L ELH -2 (P<0.0D) 72, I
Wk CP OETIRAERThdoic (Table3).

344 TEREIEBRICRITTHE (RERIV) (Tabled,

Fig. 4)

A PB B, M-U-C BRBErE S, ~mev
BB HEARET Lz (P<0.05). L3R, ~rev
BRER iz Le~ T M-U-C BRERCs4d L (P<0.01), PB
BREFCZHEI L7 (P<0.01). A2 Mmks, -2
AR A BERRFOBBIREIEE LB LR Ik » e
PB #RBHY, eVl s P EEIREETL
7o (P<0.01) (Tabled). -~ =& vFREIZH~ PB JF
WcHfTHEOBMME, MEMMEZETLE P<
0.01, P<0.05). —F M-U-C HE-CclxE B g kit
o d OOEIERCH 7. PB BErE M-U-C FRE:
HET5 L, FE 1 & RBZLAET M-U-C KB
TiEH -7 (P<0.01). M-U-C FRER-CH1THER IR
2, HEmiEy, &-72(P<0.01, P<0.05) (Fig.
4).

35 BRIEOFICEITR I bar F) PEERSEE (£
E&V) (Tableb)

I bV P 7HREBROEBEER, 20-40 mg/m/

Thote. 3 bav P U 7oRRERET FEEMITE

FLURERRE

RIMER A BT % &, WREEE b, HEERI v 1V
B ok RCI, ADP/O, QO3 i ciEr -7 (P<
0.05 $7420.01). 7z, PBRErciE, QO4 1B IMER
TE»-72(P<0.05). FER=~7BOEA, PBAR
Bc iz InE© RCI, ADP/O, QO3 2MEd - 7z (P<
0.05). M-U-C#KkErcix, RCI, ADP/O »\E I <

mi/min

15.0r

100
Coronary blood flow

5.0

8.0

Retrograde coronary flow 3.0

p<0.05

40

Collateral flow 201

(1

H PB

H M-U-C

Fig. 4 Effects of pentobarbital (PB) or morphine-
urethane-a-chloralose (M-U-C) anesthesia
on coronary blood flow, reversed coronary
flow and collateral flow. H: halothane anes-
thesia. Collateral flow=Retrograde coronary
flow X (1-MCBP at occlusion/0.8/MBP)

Table 4 Hemodynamic values of carotid-coronary bypass dogs under pentobarbital (PB) or mor-
bhine-urethane-a-chlovalose (M-U-C) anesthesia.

MBP HR MCBP MCBP at occlusion
(mmHg) (bpm) (mmHg) (mmHg)
Control 114.3+5.3 130.0+4.0 100.7+6.0 33.1+1.6
M-U-C 94.3%5.0* 115.4£3.2%*++ 84.3+5.9 28.1+3.0
Control 112.1+8.2 120.4%6.7 95.4+5.1 44.4+4.1
PB 107.944.7* 153.6£3.4** 71.94+3.5%* 35.9+7.3
Data are means=SEM. *P<0.05, **P<0.01 compared with control, *+*P<0.01 compared with PB.

MBP=mean blood pressure.

MCBP=mean coronary artery blood pressure.

MCBP at occlusion=MCBP at carotid-coronary bypass occlusion.
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Table 5 Mitochondrial respivation changes caused by 30 min of LAD ligation under pentobar-
bital (PB) and wmorphine—urethane-a-chlovalose (M-U-C) anesthesia.

n substrate QO3 Q04 RCI ADP/O

PB

Nonischemia 6. glutamate 89.01£18.2 5.0+0.6 18.0x2.3 3.0420.12

Ischemia 6  glutamate 58.0L7.0% 7.6x1.3* 8.42+0.9%* 2.7710.07**

Noniéchemia 6 succinate 191.0+26.3 58.0+9.2 3.41+0.2 1.80%0.05

Ischemia 6 succinate 148.4+20.4% 55.1+9.4 3.0+0.3* 1.66+0.03*
M-U-C

Nonischemia 6 glutamate 81.4+9.7 6.3£0.4 12.9+1.4 2.90%0.25

Ischemia 6 glutamate 54.2+4.0* 6.4+0.5 8.7+0.7* 2.691+0.24*

Nonischemia 6 succinate 174.6+£18.4 49.9+4.8 3.5+0.2 1.8040.07

Ischemia 6 succinate 158.4+13.5 55.3+6.1 3.0+0.3 1.63+0.11

Data are means+SEM.
*P<0.05, **P<0.01 compﬁred with nonischemia

Ko tody, BEZEIIII T (Tableb). WRRELLE
CTHET B L, BEAI AR 3 VROK, R
x4 5 mE o RCI 0El& i, M-U-C KRBT 75,0+
10.7%<H b, PBRET48.2+3.8%Th H» M-U-C
BRI CE D - 7o (P<0.05). ¥7: Q04 0413 PB K
B 153.3+£20.0%, M-U-C BREXC 103.7+10.4%T
»0, PBREFTE»-7-(P<0.05). L»L, ADP/
O »E& 1 PB BBy 91.7+£1.7%, M-U-C BT
02.2+3.1% L EEEII R i, EERA~27BO
BEY, FARERCERRZERRDbREh o

4 =
4-1 PB #&E& M-U-C BEORMEEIRENREAREIZE
208K OEN

M-U-C f®-cit PB FRBHCH~, B ATP =
CPoE=F ¥ — ) vERLEHHPERECE S Rich,
ADP, AMP o ERABEBIWELS Mz bhTowi, %
7z, ECP X M-U-C RErCEEICE -~ T, BRI
i3, OBBEED i kA F — RESHEAE TR
¥ ETHIDICERENTEL, Z0BE, LB
7Y a—ronfE ABROERIES LELA T
%%, SO0 3 5EOEREIRTELAERRICR T,
M-U-C W PB REMIC R Y 2 — 5V D551,
HBOEBRIFEBCEL AL AT, Thbof
B r o, M-U-C BT PB BNz H~, L5
BMOMEYBRECILL E\V25.

42 RETREOELSEMCHORHICRITTHE

EE I L) AREBHFOTERBBCENDBDIE, O
HEOHZRTH -, LDHABOEMLLTOBEFTEY

Wi LHBEnYELERS. Lk TRRIIT
1, PBHE<o ATP,CP 54>, ECP D& T2, O
W oEINCERT 5B Lz, L LM-U-
CHREBECOLER—v v 7 %75 Th, £ 1 OM-U-C
IRBEDH DM & % L BIFED ECP ET L7cd o
», PBHErOBMBIC LRGBS REBRCE - .
DibX v, WERERD RGO KRB RIETEE LD
OB N F TRV EB LT o .

4.3 BHiEHRERHFRMLOCHRBICRIZTHE

PB BREFCOMBDMEINT 5 DY, PB oXEMRGE
WER LB EZE 2R TWA2, Lidis TRRINC
T, FIRERS O LIRS ORI B EMEN Y
ORREBE LT b ke Lic. ZoER, OBRR
MR RS A &, B o ATP 04, AMP O
HNMABEE NS, QREMRELERT 5 LRI D
ATP o4, AMP o#ins#A3 5 (Table3). @
ERMREER & 7213, RRGEREENT I X b W HRERRE
CTERIEO ATP S8 Ernnbhicd ltd 2 Lhdobis
72 (Table 3). Thiy, WHEREEO MO ORBEHZR
THEBOEIL, BEMBRRAKEESELTC3
LEERRLTCCS. FE BREoHRECBVTH, &
RO OB F 7o, REMRRE OB IERT DB
mMOBELIET L L Ehh Tk 18482 Z hidH
BHBRROAS VARBMOHEKRE FELYE LD
EEBHRTAS. SEOKRICK T, BRI
Wz X v PB BBt B ORI~ OB B B X
h, —kEEEEC X v M-U-C BElro M X
HEEYRETAIERANRD L kot. Thik
PB i3k EMERERER 5 020, M-U-C lKBoHT
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L e FICREMRRRIERS DD —HEE
2 bh5, REBEOWBILLE DBESINKE &M
L, ODHMERET IS, BRIk MEER 2 E &
EDEREIN T ARI82-20, — b oREHRIC L
BHYERLOLDIABOBE IR E LI EEhh T 59,
Dz, SEEEDLNM-U-C BRI T_—
vV P EfT o IBRT B\ T, PBRERL D B ILED
ATP 2B MF Licz & &—FT5, 7o, EALX
i, WEHERRIVOLT 2—F 3 ViR RS
BEEDLRTWASS), =~ Ehbhia—37 3 ViE
L5 B IO ORI OHEIRY 2 BF S hi-z
EHEZDLRS.

EE 1, MoFERMBELEET S E, WFRORKEE
TTHLbERBRMOFNATP BB EAECH b, —F
ADP, AMP B FREBERIEH 7. ZORKREL T,
EIRhREETRE S, AR MEREENC X DR R EE O,
BREBEOLMEE, oI ERMMO LD
BB LMo LHOBRRMOB I TN 2 & e &2
ARELEL, BIORBETEL—HEEZBA
5.

4-4 BITHOEILR

AT M O TE AL B, (UE) M 17 B o i i & vk, M-U-C
PRER & BB L€ PB KB CEEICEAD Lic, Thil,
M- U-C R € i3 PB RREF it U ¢ 2 s Al Bl i
MAEBZ EHERL, BEOBECBERO—REE
Zbhic. ET DX S RENEREBLETE Clhid
BT, Lo UL 0BT RENk % B H
HEBEL, BIMREHGTS 2 &A55R Tk h 308D,
Zh PB KR coETo fEECH S 0—R &
Teofel EREZLRNS, Tl e R, BIMOH
ERWCRITOMBELTEEIZ, BEinEes o
EBBELCWB EBbns. fEIMTROmFEE S,
T 3.72 ml/min(BKE 12~20 kg) & EbI T 517,
ERREE T, FESOBLASIMTE o mK,
2.67£0.89 m//min &L \WEHICE -7 Zh
1k, SRV X OREEENS. 2kg & /NEIT
BolkizdtBbhs.

45 RBOOCEEI a2 F Y POMRRSRE~RIZTE
E2d

Travi ) 7 ONRREREYRNSEH T, B
MEHZLHEORBEROLE IV IECE 5 D
BB, 3 2 HUADORMTh O PO
THEMAE bR Y. e LT, HEEMCEDR
B3 b av ) 7B LRSI DO E 30~40
GTHO, b av ) TORBEENEEYSITS

FLBRERRE

T30 ~1 oM ANE LT L EHbhT
WHZ LB,

— OO I b a v Py 7 ORI X
b state 4 233 L, ADP/O HIIREE ¥ 7o ikiid ¢,
RCI, state 31K T35 & it T334, KREFZRIC
BOTHREERER M Boh. ItV P Y708
FERREBWTC, 71z vBEREBCHCEBIZ
8 < B3 (NADH-CoQ reductase, complex D3, 60
SEORMTEEN 9% E TETT5. ZhiewL
T, a,7BAPEB BB < B3 (succinate-
CoQ reductase, complex IDIY, 60 SRR TYHE
A 100% IRz B L BT\ 53, KEFRICE -
T, 2~ 7BEPEBCLBE R, ARRE B
MicE s 3 bav Py 7oRREEEDK TP, |
RERICEEEN RS btk -f. chizal s
Z3IVBEEREL LBEIIHERE L RMoBE
B F0en, M-U-C B0 %L PB BE0Z AL
CHNBEBRA ot Zhid, BILKE-E3h
% complex I DEEFEICX L€, M-U-C BEE-CiL PB #f
Bz, BRI ORRE D i fo D I R EEHI B 7o
HEEZONS. El, PBRI bav Y 7TOBF
BERYEET S LB LT AARERDD 5.
Thboz b, PBRREEE M-U-C fREMCIE, B
3BT HLHRBICERD B X0 TR, Bl
BIHEBLAED I bav VY 7ORRERECL %
DBHBT EHRLTW5,

LIk, PB#ME:E M-U-C R 3 EBRERBICRE 3
R RIETRTci], BEMESR, TARIER
v Py T ORRERER RN L CRMOH O
R - BEYRET I ENEHb o, M
oz kX o EHERTR T, EROLGRIIIOSE
BRu(T5HEITIL, FREELRENE OEIRIC 45 7o
BRI NDENETH D, FieRig o to RESR< BR B
ErRCIEROBRY KT 52BEE, Thbo
BRI OWTTIRB L TR LERD DL EE LB,

5 % T

4 2 EACTEEERBIRAZE X v OB % 1F
8L, ZoORBCKEEORGNED L 5 s b
2B EER L.

KIFF DR & LT

@O PBKE:E M-U-C KRBT, Rl o 3
CENRDD, PBIRERCL V BINOFENREHbh
7z,

@ M-U-CHBZOLE~R—v v 72T LAk s
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PBRfE:: R Uic Lz =%, ATP, ECP oA IM-
U-C Bk b d AR LS, PBRRENCIEE 5 &40
BAIEE (P<0.0D) willzbhi.

® BILOHORBITH L CRAEMREM RET
REmMAPBET S X5 K, —HTRARENIRET
B hYBATL L5 CHEBTLEEZLRL.

@ FRRECR AT OBMME Y HE LIk
B, B~ oZAEITER I PB K05 M-U-C
BB D EE (P<0.05) i iedoTe.

® B30 SCsTAENHOLFTOI =2V FY
7 O EREY, PB RS M-U-C REHCHEARTEER
(P<0.05) L 7.

oz & Xy, PBRREEE M-U-C R & LB L
T, BMEOEm=31¥— ) VERLEYOEELIEL,
BEERHTS L5 @ o LALLM T,

il

BaKzsehicn, HEE HEMEBY 2L
FLIRE B AR R, WORMBSREE L
F. ok fe, AWIRBRITES ) BEMEERD Lk
JEJNER A EE S RE, TRTEREE, mRAXY
BECEB L, KIRERCEBIEEE E L, Bl
BRI AFEEEBESREE, KREHEBFREILDETIE
S BHK, ALIRER KRB EHE B RTRES
B L 4. SHLKRERPTI DL BARIERE
AIEV B REREmE R, BESEAL4A K
BMBLET. T, FREHIL T hiiUBERKX
HREREHE, BASETECEHEBLET.
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