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Effect of a Ca?>* Channel Agonist and Antagonists on Endocochlear
DC Potential and Cochlear Microphonics in the Guinea Pig

Takumi Hayashi

The effect of BayK-8644 as a Ca?' channel agonist, and nifedipine, verapamil,
diltiazem and flunaridine as Ca?* channel antagonists on endocochlear DC potential
(EP) and cochlear microphonics (CM) were investigated by perfusion through
perilymphatic space in the guinea pig. Nifedipine was previously shown to cause a
fall in EP when it was introduced into the scala tympani. This fall in EP was not
reversible, and it proceeded further even though the perfusion solution was simply
exchanged from the nifedipine solution to the control solution. In the present study,
it was first elucidated that BayK-8644 at 30 #g/ml led to a recovery, at least in part,
of EP, after it was once decreased by nifedipine. Similary, the fall in EP was
prevented if a mixture of nifedipine with BayK-8644 was introduced into the scala
tympani. Since BayK-8644 was unlikely to reduce the magnitude of a negative
component of EP, the rise in EP caused by BayK-8644 was due not to a decline of
negative component but to restoration of the positive component of EP, presumably
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through a mechanism of activation of the Na®-K*pump located in the basolateral
Secondly, the other Ca?*
blockers, verapamil, diltiazem and flunaridine caused a fall in the level of EP and

membrane of the marginal cells in the stria vascularis.

essentially in the amplitude of CM. Perfusion through the scala tympani with the
Ca?* blockers at concentrations of more than 10 xg/ml decreased the level of EP and,
more markedly, the amplitude of CM. It was hypothesized that the fall in EP was
due to suppression of Nat-K* ATPase on the basolateral side of the marginal cells.
This would decrease the Na* influx through the luminal membrane because of the
alternation in the intracellular Ca?* concentration. The decrease in the CM ampli-
tude was caused not only by the fall in EP but also by the reduced activation of organ
of Corti. Inhibition of Ca** current through the hair cell membrane may be related
to the distinct decrease in the CM amplitude. When anoxia was loaded during
perfusion with the control solution, the level of EP decreased rapidly at first and then
gradually to a steady level of —30mV. The final level of this negative component
was not affected by BayK-8644, but it was raised to around 0 mV by perfusibn of
three kinds of Ca2?* blockers including nifedipine. One possible origin for the
decrease in the negative component may have been the increase in the resistance
across the basilar membrane. Probably, blocking of Ca?* current caused a decrease
in the peak CM on one side and reduced K* inflow through the hair cell membrane
on other side. Consequently, Ca?* blockers inhibited an increase in the K* conductan-
ce of these cells resulting in the resistance increase across the basilar membrane.
(Accepted on May 25, 1993) Kawasaki Igakkaishi 19(2) : 103—116, 1993
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® BayK-8644 @ Ca?" channel blockers
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trogenic K*pump 23FAET % £ 5 two pump;
theory'® 'V @ 2 #ihiH 5 . )5 EP D negative
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— S —ThH2DITH LAY >3 Ca® JWEIXI0°
M DA —%—TH 5213, ZhidA 41k Ca?t
BETHY, BEAFKE L Ca 2 & Ca
BEIIHNY YSTERImMBEE &k 59,
Ca>* DOFHFBALIZAY >/ $SHIEDHK 61 mV TH
v, EHAIEN 3 EP X W /h&wDT Ca*t Fakld
WA > O BSIEN AR S > THY
YRIZHER o TIThbILTWw3 2 EBRBREN
2121910 -z DFEARTH B Ca**ATPase D,
Wigiiad 3 Iz EEMC BT 2 RELHRSE
ENTBHI LI BI) 2 ERERBIC L
D CaZAETHDELEZOND.

WHE CIHFFEIIIRICNT 5 Ca®* chan-
nel blocker DfEFICEE L, Sato?® 2V 3=7
=YY%, Handaet al?? 2 3 2flils L U3
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onium chloride I TREML L 7. [EVIFIEA
=2 — VR KENEE LA TIPRER I8k,
TR L. ABXEROREBSEEFERAL—
FBREDES L. VT Y D B2EACEE
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Y= alv—5— %A TEERER R CE
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—H— B L ey ) a v F o — 7 RS EER
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mM KCl, 1mM CaCl,, 2mM MgCl,, 0.1
mM NaH,PO,, 10 mM NaHCO,, 5 mM
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piperazine-N’- 2 -ethanesulfonic acid), pH
T AR, FEERICOVTE, =7 =Y
v > B & U BayK-864413 DMSO itz h
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out & A 7zh8, EP, CM & »IZ{E T LT E
EoRBIIFTED Shiro Tz, BEIZ EP X
18.3£3.8mV (n=3), CM i312.4+4.8%
(n=3) FTETL:. CM BAIHNY VK
BEREOREL100 % & LT%EREfToR. #
Pz anoxia B 2B %5 728 EP 120 mV
% COE T IZ&b Y negative component D52
£k EED T (Fig. 1).
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=7 2P 30 ug/ml ZHI0SFEERL,
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Changes in EP and CM during perfusion with nifedipine solution and

following washing with control solution.

Nifedipine solution was introduced into the scala tympani at 0 min. EP and
CM began to decline during perfusion with 30 xg/ml nifedipine and they
decreased further even though nifedipine was washed out with the control
solution. Anoxia loading produced a rapid fall in EP to 0, but not to negative
potential. The EP amplitude during perilymphatic perfusion with the control
solution at the start of experiment was taken as 100 % and indicated on the
ordinate. The EP was also indicated in the same scale on the ordinate.
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Fig. 2. Changes in EP and CM during perfusion with nifedipine for a short period
and following BayK-8644.
Perfusion with 30 xzg/ml nifedipine started at 0 min. At 15 min, the perfusate
was exchanged to 30 xg/ml BayK-8644. CM decreased to 61.9 %, whereas EP
was maintained at a nearly consistent level. Anoxia loading produced a rapid
fall of EP to negative value beyond 0 potential (—23mV).
E:n En?'/.,v} NIFEDIPINE 30ug/ml Bay K8644 30ug/ml
100 - R W
e
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Fig. 3. Changes in EP and CM during 30 xg/ml nifedipine for a long period and
following 30 ug/ml BayK-8644.
Perfusion with nifedipine was started at 0 min. At 45 min, perfusate was
exchanged to BayK-8644. The scales on the ordinate are the same as those in
Fig. 1.
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3, 61.9%ict X3 (Fig.2). =72V
FEF DI BayK-8644IRETRICRIAL Iz L ED
CM {RIEDFA X, WHERERICERL 2L &
WCHART, CM OETREBEL OBERTH -T2,

BayK-8644MKETR I EE T 2R 2B L
T, =795 0 EP 2MET L72RE (57.0+
12.9mV) i BayK-8644% EEW T % &£ & 13,
BayK-8644# % & v EP OET MG s 2
D TR, Hic8.0+2.4mV L ERICER
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L (p<0.05), ZOBEFOEICHR SN, K
¥WEPI365.9+14.7mV Th-7-(Fig. 3). L
L, {ETBIALART OFIHME I £ TRIE L 7261
BED shhotz. CM IZEREI2 % DEIE
PR LB ZED58.8+15.9 % ETOETICT
&5, NRWEREO CMETCHELTER
2 (p<0.05) #El& iz (Fig. 3). Table1 iz
BayK-8644 2 EEFR L C=7 = Y EV LT
2%z B 3% EP, CM 0Zfb®, BIZlEHES

EP
[mv1 NIFEDIPINE

BayK8644 or CONTROL

100

201

BayK8644  _

" contROL

Fig. 4.
fusion with nifedipine.
abscissa.

*P<0.05

Recovery of EP by BayK-8644 from a decay caused by preceding per-
Nifedipine perfusion was started at point A on the
Then a switch was made to the control solution (squares, dotted

line) or the BayK-8644 solution (circles, continuous line) at point B, where
EP fell to about two thirds of the initial level. The experiment ended at point
C. The period of nifedipine varied in a range between 15 and 45min. Each
point with a vertical bar indicates the mean+SD. A, B and C represent initial
EP, EP after perfusion of nifedipine and final EP, respectively.

Table 1.

Comparison of effects of BayK-8644 solution on the recovery of EP and CM

from nifedipine treatment with those of the control solution.

EP after
Initial EP  perfusion of
nifedipine
(mV)

Perfusion

(mV)

Final EP

(mV)

EP on

N EP Final CM anoxia

(mV) (%) (mV)

Control 83.31+4.6 53.7+£10.9

BayK-8644 84.6+3.6 57.0+12.9

18.3+3.8

65.9+£14.7

—35.9£19.0 12.4%4.8 0

+8.0£2.4% 58.8%£15.9%

(mean+S. D.) % p<0.05
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EP i34k L7z (Fig. 1). washout &V T
o Tw3 =7 x Y negative component
PWF S 27-0 H#fHIsh, BayK-8644134
£ kb=7 =Y ¥ LRI negative compo-
nent WP XHBZ I LRV EBTNS.
3. & Ca** EmADHR

&R Ca BHA D EP, CM iz 5 K&
3, BECI2EREBET 2 0CRERIC
FLoiz.

i) 1ug/ml EGRREDOZAL

RF I NEI~053 Y > SRR T S
L%, EPDETIZ—8.6x15.9mV ThH o7z
(Fig. 6). £z, TA4NVT 4 7EXALTIZ—0.8%
2.3mV, 7VFV YU TIE—6.0£5.0mV O
TEELOATERERRD P27 (p>0.1).
EP ZtHTED sz iz LT, CM 3%
KloEEOUT b 59, 940 BIET L

NIFEDIPINE

BayK8644 or CONTROL

BayK8644 -
*
201 e
% CONTROL -
0 A B ¢
* P<005

Fig. 5.

Preventive effect of BayK-8644 on the fall in CM caused by preceding

perfusion with nifedipine. Perfusion with nifedipine was started at point A and
then a switch was made to the control solution (square, dotted line) or the
BayK-8644 solution (circles, continuous line) at point B, where the peak

amplitude decreased to around 60 % of the initial value.

The period of

nifedipine perfusion was between 15 and 45 min. Each point with a vertical
bar indicates the mean+SD. A, B and C represent initial CM, CM after
perfusion of nifedipine, and final CM, respectively.
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]
] VERAPAMIL 1ug/ml

601 T .

40
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Fig. 6. EP and CM during perfusion with 1 xg/ml verapamil.
The amplitude of CM continued to decrease during perfusion, while EP showed
no significant changes. The scales on the ordinate are the same as in Fig. 1.

CMIL %1 FLUNARIDINE 10ug/ml ANOXIA

20

Fig. 7. EP and CM during perfusion with 10 zg/ml flunaridine.
CM decreased prior to the fall of EP and more rapidly. The scales on the
ordinate are the same as in Fig. 1.
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i) 10 ug/ml OREFRDZEAL

NRFNE ) EI0~1005FEERT 5 & &, EP
3—2.3£2.7mV OET Lt EEZRIRD B>
72 (p=0.05). ZNEXXHLTTANT 4 7 EAL
TE—69.5£5.3mV, 7V U Y rTik—
45.6+12.1mV t HEREIET L7z (p<0.05),
CM 3&FEH & bET L. Figure 71377
VYU ERROELERT .

iii) 30 xg/ml BEFEFOZE

RININWEERTLEE, EPOETHIE
59.3+12.5mV, T4 V7 4 7 ¥ LDERTIZ
69.5+£5.3mV, 7NV Y OERTIZE.0+
6.2mV £ ZhZNEEIET LR (p<0.05).
CM b T XTCOFEYOERICELTETL, Ly
b EP OETICHAR TR ORI 2 Bath L
7z. Figure 8 137 4 VT 4 7 ¥ LA ERBEOZEAL
BRT.

— Ca?* FEHIFIET I ALY > RIZT
washout ®&47:03 EP, CM OR[#HH 5\ i
BETHHIIZED stz ATHRE2E
1ELU T anoxia 2EfHT2E, =72V EVDE
ErcR LUz L EFIC (Fig. 1), EP @ negative

component 23ED W LiH%E L7z, Table 212
KM Ca FHiFIc L 5 EP & bR 2 L TR
LTHsb. =7V BEP DIET ¥R/
BEEIZ] pg/ml LTOEETH 2 DI LT,
Zns 3 EFIHNEP OE T2 TIFI0EA L
DOEBEERZLEE L. BHINTNIVTRE, &
INBEIX30 ug/ml THD, TANTATELS
TOT7NF VN1 ug/ml TH->T, KHE
Ca* HEHAIOBE —RKIGEFRELTLOFE—T
BEWwZ EBNED o, ZRE-FEFICBY
LEBCLI2EERHADLE, TANVTATEAL
TIF1038 L T30 ug/ml TD EP DIET 0321
#169.5+5.3mV, 61.5+9.6 mV LIXHEE
EOETATHLDEXL, 7VvF )Y 2
W3 2EEX10 ug/ml OBETIZEP DETS
12 45.6+12.1mV Th 2 O L, 30 ug/ml
WEER BT EEIEIMIC 18.016.2mV &K
THREEICE>TWS., ZD0ZiETo Ca?t
EHAIDLT LS BREKEFEC EP 2ET €5
EREBESREVWIERRLTWVS,

Ehk th ] DILTIAZEM  30ug/ml CONTROL ANOXIA
100 J-rre- -
EP
CMe-vennnng
o] t
0 10 20 30 40 60 70 80 90 100 110
-20
Time [Min]
-40
Fig. 8. EP and CM decreased by perfusion with 30 xg/ml diltiazem.

The fall of EP was not restored by washing out with the control solution. The
negative component of EP during anoxia was reduced to —6 mV. The scales

on the ordinate are the same as in Fig. 1.

diltiazem perfusion.

Time 0 indicates the start of
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Table 2. Changes in EP caused by three kinds of Ca?* blockers and the finally attainable
EP level after anoxia loading.
Perfusion Initial EP Final EP N EP EP on anoxia
(ug/ml) (mV) (mV) (mV) (mV)
Flunaridine
30 82.5+3.0 64.51+4.7 —18.0%+6.2% —6.5%+5.5
10 83.6+3.4 38.0£9.5 —45.6+12.1% —0.6+0.9
1 84.7+4.2 78.7+1.5 — 6.0%£5.0%% —5.7+4.9
Diltiazem
30 81.5+1.7 21.2+11.7 —61.5+9.6% —3.0+3.0
10 86.0+2.7 16.5£6.6 —69.5+5.3%
1 83.3+5.2 82.5+4.1 — 0.8%£2.3%%
Verapamil
30 83.3+3.1 24.0+11.4 —59.3+£12.5%
10 76.5+1.5 73.0+3.3 — 2.312.7T%%%
1 79.2%6.1 71.0£14.4 — 8.6+£15.9%x%
A EP=Initial EP—Final EP (mean=S. D.) * P<0.05
*%x P>0.1
*%x% P=0.05
8644 DIEEFIER AT L 72,

% =

1. BayK-8644D{ER#4i%
BayK-8644i3=7 =YY EFUL Y
vV Y ryRIEEWTH % H3Ca%t channel ago-
nist £ LCTEAT 2 Z o Tn 5. BAK
=M Ca** F ¥ Y ANVIAERAL Ca*t A 4 > DBt
AZBEMEE 55, —RICHEEMEH-ICBT S
WERc L BRI T» 52929 Hess et al.?
B=7 2V ErHDB0IEZFOMD CaFEHAE L
BRI IEML L 72 BayK-8644%% Ca?+ & & 18
MERBEVIELHFOIERAE2ET 2HEICE
BL7%. o BB OHMEER LR VT —
VI v TERCXBEEETY, CaPF At
NVOROKR I IFERMOBO(E-F 1), #
PUANDEOLZWHD(E—-F0), ZLT
R ORHGER D & IEE AR OO (£—
F2) ©3fENDHY, BayK-8644 138 12 BETF
OBIORERE (E—F 1) 2EEZ ¥ 5DTIER
, BETRIFLALHEAT I LDRWVE—
RF22EfESRDLILIcLY, Ca> BRI
T2, ThbbFHFLVE—FOBORHERXE
% EfEEL7-. BayK-86ddicxLT¥E ruYE
Y Y VIS O Ca? HEHiF b IR AN
LTEDBHISGNTWEH,?® RERTIEI=7xY
EVC & 2 RFERBROFZEICNT 5 BayK-

2. Z7zxzPEVICEBEPETICNT 3BayK-

8644D1ER

=7 Y30 ug/ml DAY > SEEEEFIC X
» EP 2METF L 7248, BayK-8644 30 ug/ml ¥#&
PHEERE LSS, =72V YICLBEPOD
ETIMELELT, Hi28.0+2.4mV LALEE
WWET S eI ER2E:(Fig. 3). —RICEP
» FREEBHRFE LT, positive component
D¥EIRT 5354 & negative component 2355
T A& ENEZ 5N 5. positive component
DIz DT id Doi et al.3® ®® 23 adenylate
cyclase stimulator T3 forskolin #4}V >3
JEER L, Na™-K+*ATPase 285¥EM{bah 3
LD EPBERTBILEEREL TS, K
EERCBWTRWIZE N BayK-8644ic & % EP
E&HiZ, Ca* FABE S Niz7zDITHEEEET
B3R U I8 S0 BMIRIC 8T, BayK-8644
B8 Ca** F v ¥ A VICHHHNC/ER L Ca** O3t
ARHEINE Y, MERELrEEIE R LE
% 53 . negative component DA LGS
IZDOW T, vanadate » %\ id Ba*t ORI
FB2EP O LR BFNICERT S EEZON
3. = 7xVErEEREEREC, BayK-
8644 % FEFR L 721212, anoxia B E252 5L &
i3 negative EP 13—22mV RSN TWED
WL (Fig. 2), =7 =Y v 2 EEMERL
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- BA TN o ST washout LTz E 1,
anoxia B#C £ 3 EP OETIZ0mV £ CTTA
EBAWCET A3 ho 72 (Fig. ). Z0DFHE
|3, =7 = Y ¥ idnegative component %
WA SR 20, BayK-86441F Z N2 HET I ¥
W, HEIVEFEEBELLTHIERETHLIL
BPREBLTWS. L7z-> T BayK-8644ic & %
EP @ I 51X negative component DA IZ & 5
CE E . ML EORER XD BayK-86440D4t
) oospEREERRIC & 5 EP &3 positive compo-
nent OEHFEFIC X %  DTH-> T, negative
component DIFIZ & 2 b DTIFR\ &S
n3. &E, =7 Yt BayK-8644%[FE
EECHR L0 WIEAE EP, CM 2 TORIEZE
2R THoT. =7 = YV ECOIERAN
XVighThBIwh, HHwiFCa RZITX
2 I8 4 BN OBERE(E T 23R AT & T
L7z7-0» I FRBETH B . 51% BayK-8644% =
72V YD EOBRBRETHERT 5, 21
25 RHMOER 21T FORNVSLETDH
3. ¥ TEFOBEBESIREE 5701230 pg/
ml DFWEETERL 2.
3. BEHARaZ BT B Ca*r DRE

EE, MESRABGHICBI 244 F v >
IO T D2DH 5. Liuet al®® 3%
v F 75 7R ER LGB luminal side
\Z B} % non-specific cation channel DFEE®
SEEHL, ZDF v > R IVHSTBHRIRE D & HropE
ADZEH K FiHis L U Nat AR HIEHT 2
LEELL. RAVEEMRE RV mESRICE
F % Ca*t F % ¥ A NVOFERHRETEAI N T
B, BrROIN—FTE—ELTCa* Fvr
VANEDE, FOBEEERRT 5L DO00D
EBREREEBTWS, AHETIE, =7=2VF
VIZinZ Y e Fa ey v 8RN D Ca?t #EHTA|
bFEKIZEP, CM 2BHF ¥ 2R 2E .
Ca?t ZBAKEM: Ca?t F v >V EE L Tl
HRLCRAT 3. Ca?t BHAEZDOF v AV
B7ay 7%5. ZOREMEERN Ca* ORFEIX
HE X cAMPKEHERBEHE B L U Nar-K*
ATPase IEMEHMET U EP 285533 % LIRE &

nTwz20-2 = i3flic, Peters®® I3MHfT
W Ca*t EEDOELIZBEDA 4 v &R R
# Ca?*Dft Na* A b HIEH T 2 L REL T
% . M &IEMEED Nat-K*ATPase &% 1Z
AN ADONar LAWK EL T LEEY %
B CERT 5 L, Cat A IX Nat-K*
ATPase ZEEMEII LSS, HfEA Ca?t B
BEDOETIC & 0 LB~ O Na* §iA % ]
L, ZIREQZR AEERZET S8 EP OB§5 %
K AEEEbLBRATER L.
4. RIE Ca’ HAADERELUVE 2 DEHD

BECOWVT

B L7z E DT ANT 4 TEL, TVTY
U310 ug/ml T, RF,82)VIiF 30 ug/ml O
BEOHY oSBT T EP 2 ERIE T 387
(Table 2). =7 = ¥ ¥ DL 2D L HERL
TIfELL LOEBERE L. &£FAIcLY EP
PETIE2EENRER> TV, Hl2idT
4 VT 4 TELTIE10 pg/ml & 30 ug/ml 2B
7% EP OETHZZEBETHD, /27 VF
Y ¥y TiE 10 pg/ml TD EP (B T34 —45.6+
12.1mV THBZDIZHL 30 pg/ml TiZ—18.0+
6.2mV ¥z EPETIZEETHY, $XTD
Ca?* BEHHIOEMBEEILTLL—ETHD L
WBERESBWZ EERLTWS., Ik bK Ca?t
BEHFEINEP 2ET IV EBESER>THWAED
X, Az OEHNC X VIEAT 2 BHEBESRELR
27HTREVHEEZ OGNS, ’
5. Anoxia & OREE

SEE anoxia A L D IME %D Nat-K*
ATPase M 3HEI 2, o VFEEEMIEE
-3 % K+diffusion potential iz & - T EP 133
RPMETL—20~—40mV IZET 5.3 L
L, =7zYFy, ZVFIUYPVYBLURIN
I OVOEFELIC anoxia B EITI L &, 0
mV 2, H5WIFENCEDEIETTLEDAHT
b o tz. Ca** HPIFIE T % O anoxia B T
EP iZ 80 mV » 5PN IET 2K L, Z0%
BOLRREREIED, B0 ~—HmV
R CHESET 5 (Figs. 7,8). ZOEP®
ET ofERIZ, Old Waltzing guinea pig % H



114 N B 2 < 5%

Vv 7z anoxia B D EPE T AR BB L T
%9 Konishi *® iz XU, old Waltzing guinea
pig TRXIANFR/OBEM, HEL TSRS}
Yoo Kra v 78 o A58 LT nega-
tive EP iZHA L T3 wd ., MERELERD
INFRIZDOVTIE, HEFEEMIEE AW TE
PRTEME Ca?t F v Y A IVOBFEENREN T
%3, BRIZ Fuchs et al® ¥ e Fo) yr
o Ca* HIiAIPAM & Ca*t ik 7oy 7
T2 ERFELTBY, Ihkb Ca BEHiF
¥ 56T negative EP 23& L7-Dix, BEM
Fad Ca*t F ¥ A0 7ay 712 & )N
Ca?t EEEHMET L, Waltzing guinea pig D35
BLERCKY 2y 78 D AMET LI Z EH
BERThHIEEZOND. 2O K IEENIZD
T Komune et al.®® 1%, anoxia BRBTOIREE
TliX EP i positive component DA T negative
EP 3FELTHST, anoxia At K+ a4
7 % v ADMENN L negative EP 531 TS
rIrEAF~A Y MBEELEY PRFEHRL
THE L TB Y BEREN,
6. CM o7 3 BERHOIEA

Konishi & Kelsey *? i3 EDTA %41 >/
R L, Tanaka et al. *V4? |ZiisrhiipEo
Ca?t # EDTA TFVv— b LIEEB X OIcHh
RFE BRI O Ca**t 2BELIBE VWIS
CM»EFH T2 zkEL, #EOMBAN
Ca** BEVNEEMEOEZARBIC BT 25
Bzt iR L, SZEOWMBRE I Ca*t O
FHADESELTwa I L 2R 7. &5 Ca?t
BEyAhc £ 2 CMRBEOEA X, BEMidics
U5 Ca* MADBIHE sz Z LIciER T2 &
zbhd. & Ca* #HiAlL b1 ug/ml OIS
VU oSHEERT B L&, EPIETOHEMTHSIC
bbb o3 CM FEHCEA L7z, 10 pg/ml

X

(E19% %25 1993

BETd CM 3 EP & 9 bR B ER
B L DIRFE L 7-. Konishi et al.*® iZ anoxia
B EP 20 mV (BT LS TH CM 5%
PETERBICHEZELD, BIZEPBCM D
energy source TH 2 Z LIFRSRVWEEEZRL
TWw3. AR TRLIEZENE: Ca?t FEHEIC L
% CM D533, EP DIETICfED 82 5 IRIY
RisTidie <, Ca* fHiglicxt U TEEMgs
MEFRE D BEVBREICBVTHESHICHES
nal-vtEz26N05. ZhsDEFFILEE
FE» SEEREIND -HICMBESEID b aVF5E
DHRCHEP PP OFEREINL VI BIEES
27:0THA5.

=7 Y UERE, HCHBREERL T
washout § 3 723 Tik=7 = V¥V ER 2K
3% L FERRICCMIBIRIZREA Ukt 7203, BayK-
8644 DT BT > 12 E X CM OBA BRI
mEIs - (Fig. 5). Zh s DO#RIZ BayK-
864403 ME S0 BB D A 72 & FTHEMC B
W Ca’t fEHiFIC X 5 CM HRIBOR A HE
5 DOMAHIEFICHFSZL TwE I L EERLT
w3, MES, e b=V %
BayK-8644 DZBEMBEIET 5 Z L BSHER S 1
7.

MIREA Ca*t BEOZE(LIZ EP 8L U CM 04
BRI RS N, 4 BRIARIC Ca?t H3db
BTHDHZEBEREINT.

ez sebhln, JHEEEEHY £ LL)IIKERK
¥HRRGEREHE, THEERRS & CEEEEH
E, NSRBI EHBL £ 7.

2B, ZORXOBEO—EE, HEAHARER S
FISEIFERFEESESS (PR 4E, ML) 8 X U8
2 BIHAERIF B Y s (B S F, F O
L7z,
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