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1912 ﬁsl)léhjz X N 7= Phenobarbital A3
HauptmaniZ & » TEHE L THRERTH D
ZENRRDBLITLIK, MTANARDZE
ELLHEEL, SHTEEE K OWMTAN
ABIDIERAGICEHRICEFE T X 2 X510
D, FER, TANLAREDOR X E80X%17L
W%&$L%ﬁf6&b5&%ﬂifbto
TW%.

L LB CAMNABIEROREIXIZ
EAERHDEETHD. HLTANARIB L
ﬁ%hm%@bt%@ﬁ%@ﬁ§%$m,w—
32481 Quastel 33 . O'Wheatley 5 D in vitro
DEERIZLVHEFMHZ L2 DTHL I L
ﬁﬁ?%ﬂ,%@@,ﬁthzw¢MW%ﬁ
HFNZOWTHRETHL B Z L b o .
LT, 20 2WHOMRL % 7 F R
fLDEE L, DWTRI & T & V¥ — B
(ATP) iﬁi@[ﬁﬁﬂigﬁ@t‘%ﬂ@f?ﬁﬁ%ﬁ:k%
2B E5Zhot. L, ZDXkH%
BRAE DL TUEAFRRENBEEL, £&F
ATHBINTWDHTAHELND X5 RiBE
& J:I:@L’Cli”ZﬁN’LFﬁ—?iEéfé & 57): LR
MThhotz., &2 AN Mcllwain 1%, BEX
FIEIZ LD & D bNIFERIEREE|OF R &
FIFRTWZ L&KL, Quastel OFETRHNH]
FMAEFHLWEHALHEFMI X510k o
7z,

i

& = AT Toman Y Goodmanl;%ﬁ,%&’@
X 51T, —MIZHTAMNLABIOBERS 5\
EHIESE R, BRI ERE R S
{Eiﬁ),tﬁ%éb\liﬁﬂﬁg@T’Gi%ﬂé:?LZQ Py
AizEPbB. Tower LFEMLTWDHLH
2, FUTADABIORIINIEE / 4 v v DiF
HARERL T, 5D\ REEA O R
ThHhoHrLHFNHAYLEL T, BEETER X
UFEECA L CHBERFENICIERT 520
T, ZDLS RETHRTALABNITYT
b5, Thrnae{ FAFEX LORWKERT
HEDNSDH NI EOENRERIT LD D0
L h 2 S BOBEIZFLERIER B
e,

OO BIML, BEEEERTHHMNE
AN A EEILCTA DA BIDRIED 25
%, MR X OEEOE S HIEBEL, B
TANABIDIEFRBTF D% 5 20k 5 &
TEL5LDOTHS.

=2 R H E

EEMIRD A BEICOWT TR » 7.

D 7y 7 RBEEC T D RmHEER.

2) =rE 5 MREBAIBIOTRIMEER.

3 EEEEUE . AT DRI,

4 EEHREE v PR S KR

EEREWL, 1) ORBRIZTIXAKE200~250
gDV ARE~F%T T (M) %, 2) LIF
DEEBRITIIAE 350~500g D/~ —~ + U A R
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Heres b () HEAL, TERECR
WTEKZ X DBRIGIEEL, E i a1
H, %%4rfK#% Krebs-Ringer Phosphate #
(LU FKRP # L BEED) (200728, REIAEE
© REKEE - T - NI A B DB R A e e
ITHERIL 2, o L, Ty TIMOBEL, K
TR N D F e T2,

PHOFEEL0.3~0.dmmé L, Z4n 3
VIOFEFHG, 71U — v FCEEL 72
KENE CVNIG AN A Z DI E & & BITE
ko ThrEL, RIMBEEEE1IEY, fb
DEMITE 2 EE TH AL,

e f2 B o E M E (BEESOmgiEE)
ZINEE (AR 10 mM) KRP # (80
(R 3ml \CEFERE, VoIS
RIEE (EEE X hORhoBREAREY
WL, 72770, 79 5 RREEDRIZD
WL Ca BEOREOEFFERAFER L.
FIb LR ARDRET T - 7o, MISE
BORNFIZE1IOMLS TH 5. KHITMEBER
b o TEBEL, EEMOREIL 37.5°C,
TESmE XI5 E Lz, WAL D Tz
T, & OBENELEEA 05 HAE
L7, &R OEEE, THEE110°C, 120
o, [EREEBRESERT TEHEI, wHREES
FED, BEENSZBREROLLA 100 18L& L
THERHE L. BEHERIL0S - &
EE1gM%200 oM BuTHIEL, »M/g/ 90
min. &£ LCFERb L.
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MERENRIZ L T IRER TR0 B O
60 M OBRBEHBEEDOR DO EER % ITHRKH
L7z DTH 5.

FEAER R, REKR TR, ERELIDE
A ELOVHLEDIZKS L, TRENOES
Ul & ¥tk & L C Barkar-Summer-
son FERIC X h kEEE L. U AEHRN
I AN, K& L THTE, THiRE
EANZ R TSRS IHBmAELE DO C
Ex B BN UDHENDTHDT, REKT
EHBOENENORBAY FEROF S
4 oT, Thbb FHRELLS LBREEER
EAEREEA &S, 050 HOEEHEE L,
MEE 1g 47D O BAERESY oM BT
mL, #M/g/105min.t L THRb LI, £
FHRERISE 1 ml (U A& E3) %#10%=
W {LHERR A mlIT Mz CHREGL, MEAK
1ml #HBEEAOR L L.

KERE, 1D 7o 7 KIMEEIZHT 5 Alevi-
atin, Phenobarbital, Resochin, Diamox ®
BEA BT DT, BIEEIDERIBEMN
Fx 10mM, 1mM, O.1lmM &7ch L HIZL
7o, FEREKTH#3045 M, M KRP B4
Pt e L TBREEEATIE L, 30003k
HITREBITHE L VI TADARERM
LT, DItk 604 M#ZE L7z, Aleviatin (37K
IZREMED 720, NaOH kic#s-LpH11.0
& L7z, Diamox & KIZREMET, Diamox
1M EH7291.558F0 NaOH A & 1e7KIZE

® 1 JEQ T~ S S (S
- - N wom % B tE i 55K WK B OE
o | 2.5 e B
P W?KRiP 7| (e FHD 2. 8cc -
+ = ' KRP (Cap®) | 2.5 cc \ o
= 77 TR (T FANERD , R
. 2,700mg/dl 7 F v 1 0.2 cc 0.2 cc 10 mM
a2 = 209% KOH 0.2 cc 0.2 cc
L 100 mM T AHAH 0.3 cc ‘ 10 mM
[ - J— - R R -
) |
Moo= 10 mM HTANAK 0.3 cc \ 1 mm
L1 mM HIC A AE 0.3 cc  0imM N
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2 7 v 7 R EHIEEAERE (7 FFF%)

M

BOH 30 & 60 4 N0 7 LB £ W
AT gy 64.1 (£5.9) 126.2 (£6.1) 187.5 (+6.3) 53.0 (+5.8)
%3 HCAMABITEIMZ LB 7 » 7 KIMEEPERAH & FLRRE K
—_— . R RBE |
R %E\\; ki?L@‘%é;rﬁi\\\\\ 0.1 mM 1.0 mm 10.0 mM
Aleviatin LEA g S 8.8 (£0.9) 18.6 (£1.4)* 56.6 (1.6.0)
TOTE g ok & 425 (£5.0)  50.0 (£4.9)  95.6 (£6.1)
Phenobarbital WA R 7.5 (£0.7) 10.4 (+0.9) 67.6 (+6.2)
TETE g g m i 3.5 (24D 431 (£5.0) 1120 (£7.2)
B Resochin P YL 42£2(t05)44( 7.8 (£0.6) 29.5 (£3.0)*
GHESD g mawm g 420 (5.3 501 (£6.0) 43 (£8.0)
;mngliﬂfggirﬂ'%iﬂlér%é 5.6 (£0.5) 8.2 Qt&}) s (£2.8)"
GHTED g mam e 425 (454 481 (59  8L0 (£6.9)
* ED=FOFFCH L CRAFE (P<0.01)
* Aleviatin %Z1* Phenobarbital iz LCR 4 HZE (P <0.01)
L, pH9.0 & L7z, Ztdk, pHO.0 7 L
2 B & F

pH 11.0 & NaOH jk 0.3 ml =i A,
FIBEDRMETT s > THRREEREROIBAE
BREZHELLEZA, ZhOBEYERL
B EEERLI.

2) ey FEECBIEIRIC AT B Ale-
viatin, Phenobarbital, Resochin ®HRMEER
fi7e\, HEADMKBE R4 10mM, 1
mM, 0.1mM & A X5 L CEFDRDFTExR
FreEt L7z,

3) 60 wolt, 2~3MHEOEILEET, =
VEy HITREERREORE LK Z S,
1 A 1[E0H HIMEITL, REEER LD 30K
R CHTBH L 22 & A i 2n T, Ale-
viatin, Resochin # 2) & ‘KD FiETHRmM
LCEIEL /-

4) Aleviatin, Resochin @K %2 10mg/kg
1H1ME, 308, =rEey F OEFHE
TS L, AR & D S0RFH &8 THT
THL 7B DB IBALC DUV T L 7.

D 7y 7 REEEEGR OB RS LU
FERE R EOEFEARANLE 2 1TRL .
Aleviatin, Phenobarbital, Resochin, Diamox
DB ONTIE, FERIIHIEER - FBERE
FRIWCRL 2. B 5 ~ 7 HOFEE
T, FRFRIEIEIL% T, FLERAAEL oM/ g/
105min. THERHLTH5.

SEFNIR 607 [ OFFBLAMHIERIL, R
ENRO0.1mMOBEEIWTNH10%LL iz s
v ED, SEAMOZERLFRTRL. KR
JBEEA 1 mM Tt Aleviatin Z0 O PG A
F218.6% THAIHEMOEZNZH LEEDS
B (P<0.01) A/RL7. #KKIBEEA 10 mM
DL Aleviatin & 0¥ Phenobarbital Tl 4
56.6 9%, 67.69% &\»5 BFWIERAHIZE AR
L, Resochin, Diamox® ZFi itk £29.5%,
27.5 % OFFREIHIERIC & v ED, LWIILD
Aleviatin & 0¥ Phenobarbital o> FE k#1412 z
L k«BBEDOEME (P<0.01) &Rl

AR EL, BARBES 0.1 mM KT 1



T A ABIDRGRRRC 2T &

K1 7y 7 KEGEEAH

%%ifﬁgT 0.1mM mM 10mM
NG mE | AmM | MR | WM | mE | LM
EMES HRE | B[ HAR | ANE| HRE |£AE
Aleviati —_— H i
; J] LT
f
nenosarhi ! 5‘M1H
enobarbital; —— ' —_— Vo H S
v 1 : i1 ‘ I i
_ S T S T Y
[ by I '
Resochin —_ i — H [ l J i l
| : Y
_— \ - - -
i v Py
e |~ p )~ ELHHH
j 1
mMDGEH, TR S EREID 53.0uM/g/

105 min. (M THAZHT) XD L EELER
Lz, EZAKIEBENR 1I0mM W55
BEIZRWTE, AEEXIDIEFELIEL,
Aleviatin, Phenobarbital, Resochin, Diamox
WIND ERULENFNS5.6, 112.0, 114.3,
81.0L U S EERAE
DILLEOBERARFELTEDL L LD 2KL
ThhH., BH#KREE 0.1mM TIHEER &
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HIERAIHIE AR Tld /e <, FLERA A A A
ELD SEEARTERLEDSD. 1mM T
13, FERHEIEIE Aleviatin iIZ AT D HBABE
THDIEAITIL =12 N10% WS TH D, F
BRI AREL D S EEXYRTEAARD
%. 10mM OEEECHTIE, PRSI
Aleviatin, Phenobarbital TZL <,
chin, Diamox T3 HEETH . FLEREK
BEFAIL DITEALBEEERL TS,

2) EE S FRRATEIY A OB RS
L OABEREOER A EAILEL4TRL
7z. Aleviatin FMEBROBEIL, F5 o0
X Th5b., $RBEN0.1mM TiE, FHH
HFRIE R EE 0% Az B3, FOfhiL
10% L FTHDH. MARBENLmM T, K
Jibd B B B % INB R BTV B W TR I 2R 03
, #FNFh41.3%, 30.7%THH, \wIh
AR L HCA L TCEDOEIEE (P
<0.01) THh »7z. HKKBEN 1I0mMIZ/iD
LIRHAAHIERIZEL < KT, LadEBAA
filiz iR e 2 A Do\,

Reso-

£4 = oaoe o, b E W S E A

T N N LE A OB HH
Wme By T T
) A A R A S

30 4 34.1 (+£5.6) | 17.9 (+4.8) 24.4 (+£4.9) 31.6 (+5.9)

60 & L67.9 (6.2 | 35.7 (+4.6) 47.9 (+5.2) ' 63.0 (+£6.6)

90 s | 102.1 (£6.0) 53.5 (£5.0) 72.6 (4£5.6) i 94.4 (£6.5)
%o H =R i 0.3 (+0.09) 0.5 (£0.1) 1.0 (£0.2) | 0.4 (£0.15)
HEERE 52.1 (£5.2) I 37.5 (+5.5) 43.8 (£5.8) 49.7 (£6.1)

£5  EEre, FREOBCIEENHE E AEsE (Aleviatin )
\i‘\\ﬁ AW B E K BB E W % B oE
wok N sy Blg T — ‘)f****"*
e\ sme M 5 5 R .
0.1 R H = 15,7 (£1.4) 8.0 (+0 9) 8.3 (£0.8) 8.3 (0. 8)
MM SmkE 49.8 (£6.1) 34.1 (+5.9) 40.1 (£6.0) 45.0 (+6.5)
1.0 IR Z 4] = 41.3 (*£4.0)* 14.2 (+£1.2) 18.8 (£1.5) 30. 7 (+2 8)*
m FBAmE 418 (£7.2) 30.2 (£6.0) 89.0 (+6.1) 40.2 (£6.3)
10.0 WF‘Z’(M%IJZ%Z 3 61.8 (+5 8) 58.4 (+5 5) 53 4 (+5 4) 53.8 (+5 5)
mM J #LE&Q{&; ‘ 128 4 (+21 0) 117 0 (+18 0) 106. 9 (+15 1) 108.7 (ilb.Z)

* RBREIE ROz A L CR4 B E (P <0.01)
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#* 6 E#EVE 5 PO BIFEE & HBERR (Phenobarbital /M)
T K WA R M B N E
& TRV 5 5 s e
0.1 IR 7.3 (£0.6) 4.5 (£0.4) 6b(+07) s4(+os)
wgmenn ;;;;az;;; 9w Gow w0 (e® s (o)
Lo PR 2 (£0.8) 0.7 (+1.0)  13.1 (£1.1) 9.1 (20,9
W amemm w *2"(_45;’95 """" W0 sy ws (sen w0 Cen
10.0 R 53.6 (£5. 0) 50.5 <+4 9 56.4 (+5.7) 53.2 (£5.5) i
MM g m 106.7 (£18.0)  104.0 (£15.8)  110.1 (£16.9)  100.9 (I5. 9
®7 EFELE, b ﬁmm)mwwmm L B4 & (Resochin Zj0)
U xmRR xman M W AEER
NG 5 5 ° °
0.1 e SHIIE S 4.6 (£0.5) 6.9 (£0.7) 8.0 (+0.8) 5.8 (£0.6)
T ?8 8 (+6.9) 30.2 (£4.8) 376 (+5.1) 344 (+5.6)
Lo  TEREME 6.1 (£0.6) 8.0 (£0.8)  13.2 (x1.0)* | 14.9 L. 3)*
Pl ";Lé#é}’éiz' """"""" 408 (£7.0) 321 (£5.6)  40.1 (£6.1) | 41.4 (£6.6)
10.0 } TR 114 (£1.0) | 14.1 (£1.2) 34.7 (£2.8)% 83.5 (+2.6)%
L gmemE | 6L3 (£7.4) | """ 510 (£5.8) | 59.9 (£5.9) | 67.9 (7.8)
¥ RBEHEECARAE LN LA« BFE (P<0.01)
FLERA L 0. 1mM, 1 mMOJBE TIRED FNFNIL.9%, 11.2% T, fhmtnkbL T

DIEEH D Hhibin, 10mM OFEBEIC /R 5
LELIHWETS.

Phenobarbital 75 M SEBRDFERITE 6 1TR
L7z, SR 0.1mM DA EMEIR 153K
I, BEALEBIOBDITTHS, WRIEEN
1 mM DAL 10% B OFFRHIH R 4 7R

23, FIMOHAH3.1% &5 RIS B % 7R
LTw5b., Lal, &HLAIICEEDEY
b ia\.

FLEROARKIL, 0.1mM, 1mMOKKER

DG, ABEALD HIKEARL, 10 mM
DEREIC S EELUCEERYRT.

Resochin # M EBOFFERIX, #£7TIWZRL
Fr. HERMEE 0.1mM D& XX EALE H10
%Ll T OFFRIIHZEART . 1 mM ORKE
BOBE, /INX I E & ORI O R EIH A3

FTNFNAEOEME (P<0.01) #/RLTW
. KRB 10 mM O EEEDES LI
WS & NN TEEAY RT. K
MEEEOARMEEC S TiEZFRFhll.4
%, 14.1 % OFERIMFEL 2or &3, Alevi-
atin, Phenobarbital D354 & B 5 iER %15

7.
?L@@E‘E@ilio 1mM, 1 mM OKFKIEET
IERERG & D KEOE™M A RT. 10mM O

X/%EZ@%A L, ABElX Dk DEEY
7443, Aleviatin, Phenobarbital Z#+%
BEL &AL,

l_F o Aleviatin, Phenobarbital, Resochin
DEMEERC X HEEENME » IKERLIR D
MR IHEAR 212, FABRERTY
3Lz
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B2 EWELE . PRI B3 EwErE. - BESBERE
(&R EEAIT M) (BB B3R AIT M)
I Aleviatin B Aleviatin
. 1 Phenobarbital ] Phenobarbital
®w %) X ” .
; 20[_ ™7 Resochin LM /g/105min. Resochin
): 4 10( # 50
0.1mM | 14 ] I 3: 94 |
KWEK  AMBR ClT B s & I—H i
0.1mM H
@ 40 KBEE  AWAK S AR
3; 30 ; 50% -
E 20 b
1me ): § l
4 1mM - &'E
REE RHEE " lﬂu&*ﬁ KB E KR HE G oo
60|
@ 50 .
x # 100
Y 40 ' } w
B 30 H-i I
10mM p-3 )
20 )i 4 501
1ok 10mM
TXMRE | AWAR B o hEEE i BN R ‘
KB E KBBaE 8 INTE4
# 8 BEEE =AM e, P ARG
'\”\\ o n - w, : . B T, s =
S B xom o om KB AR | M W % E
R L & S ; |
gy —.  ° o IR >
30 5 343 (£6.1) 17.6 (£5.1) 23.4 (£4.8) | 29.6 (£6.6)
60 4 68.3 (£6.1) 34.9 (£5.2) 46.7 (£5.0) | 59.0 (£6.8)
90 4 101.9 (*5.8) 52.6 (£6.0) 69.8 (+4.9) | 88.3 (£7.1)
I 1.5 (£0.1) 0.9 (£0.15 . 0.8 (*+0.1) 0.8 (+0.1)
OB A& K= 49.1 (+5.8) 35.7 (£5.1) | 43.2 (£5.5) 48.0 (+6.0)
*£9 EgErv e, FHMGﬁBﬁEIW%ﬁH%%&#L@iﬁZE (Ale\latm?ﬁﬁ)
X M % " )\ B X ™ w | h oo
5 5 5 5
o1 i R 10.1 (+0.9) 8.2 (+0.7) 8.1 (4+0.8) 8.1 (+0.8)
mm FUERAE Y 46.1 (£5.6) 32.0 (£4.9) 40.7 (£5.6) 44.1 (£5.9)
Lo TR AR 36.8 (£3.)* | 13.3 (£1.2) | 14.5 (+1.5) 5 30.7 (=2.8)%
M s E o 44.3 (£6.0) 31.8 (+£4.8) | 40.0 (26.0) | 43.3 (£6.D)
0.0 | TFEEHE | 58.3 (£5.9) 55.0 (£5.8) | 59.7 (£6.0) 51.5 (45.5)
mM HEAE | 115.2 (£19.0) . 116.0 (£21.5) 1 112.1 (£16.1)  101.4 (+16.8)

* KB E R U L CERFREE (P <0.01)
3) FEEELE . KOOGS R

BLUHBERIIRS TR L. BEEERE
FLUABRAKRRL, BB EEEVEY b

qlﬁﬂm Ji’%b%ilim&)%ﬂfiﬁ\ct.
FEIZHIT 5 Aleviatin HMFEROE R
EEILRLE:., ZoFEEITFEEEEE
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# 10 TEe vz, RO BIFERIHE & FEERE (Resochin R0
T B kAW EE | ABAE | M RN "I
N ) ; e —
B\ R > > I S S
o1 | EEmESE | 43 (£0.40) | 3.5 (0.4 | 7.7 (+0.6) 6.8 (£0.6)
mm R R [ 36.9 (+7.1) ' 29.9 (+5.0) 36.9 (+5.8) 35.6 (£5.4)
Lo | WEmESE 8.8 (£0.7) 5.8 (£0.5) 12.0 (£1.1)* } 16.6 (+1.4)*
ma FUEERE | 36.8 (£6.9) . 31.8 (+6.0) 40.8 (£6.2) \ 40.8 (+£6.7)
10.0 T ‘ 12.0 (£1.1) | 18.1 (£1.7) 32.2 (£3.0¢ | 39.8 (4. D*
M HmkE | 6.6 (£7.1) | 58.5 (£5.6) | 68.4 (£7.1) | 72.8 (£9.8)
*TM&ERUTMEE@“LT%ﬂ%ﬂ%E(P<0m)
11 Aleviatin & ¥ # &5 0¥
S | oo m | AmE® M B | ABER
F%(ﬁf\\iﬂ 5 5 | 5 \ 5
30 4 30.5 (+5.6) 15.4 (+4.2) 22,1 (+5.3) ‘ 26.9 (£5.8)
60 4> 59.2 (+5.9) 29.9 (£4.9) | 43.3 (+5.9) 52.3 (+5.8)
90 4 82.7 (£5.7) 43,4 (+5.0) 65.1 (£5.8) | 77.0 (&6.2)
TEEL I H E | 14.3 (1.5 9.3 (£1.1) | 3.0 (£0.5) 7.0 (£0.9)
B4 mE i 43.2 (£6.5) 33.9 (£6.5) = 35.2 (£6.8) \ 41.2 (£6.7)
*12 Resochin & % & 5 f¥
S B xcomox m | AmAE M B B R
e Bl —
=i () ~ 5 5 { 5 | 5
30 & 262 (#6.1) | 12,5 (£4.2) | 19.1 (£5.1) . 22.1 (£6.1)
60 4 515 (+7.0) | 23.7 (£6.5) 38.0 (£5.3) | 4.2 (+6.7)
90 4 L 66.7 (£6.8) | 33.4 (£6.6) 54.3 (£6.6) | 56.5 (£6.4)
PO H E | 227 (£32) | 16,1 (£2.5) 8.1 (11.0) | 221 (£2.9)
R xS 42.0 (¥6.0) | 341 (%5.6) 36.9 (+5.9) | 39.1 (+6.8)
BEFIZ A% Aleviatin FiMEERDIEE &, AL THEEOEE (P<0.01) %

_»
o~

SEBEOHEMARLTWS., ThbbiE

ARLTW%. FLERARIIIFEEIEH A BN

BE 1 mM OBEL, FERINEIZRII AL E
LANBREETEEYRL, WIThd, KiKE
BEx I OHBKIZ R AERMERCE L, F
E (P<0.01) Thot. FEBEMIIFFEE
EENREACAT2EE L RAEOEAZRL
7.

EEWIZ D Resochin FRIMKERDREE
IZEBLIONRLTs, ZOERIIIFEREF AR
Rz 31 % Resochin FRMMEERDRER & FIkE
DEAERLTWAS. Tibb, 1mMOK
FIEBE DS, /MMYEE & RN ORERHNHIZ

R 55E5 L BFEOEAERL 7.

4) 4 DEE, 37t b Aleviatin, Reso-
chin tEMR EIIC RIF 2 BREMEE X OB
ERIERII~FRI2ZIZAR L. o, SR
777 %K4T Rz, EEABAEL,
BEHEBEBEIETLTCRD, ILBOERLE
WHEEAERLTW 5.

# ®
1D 7y 7 RBEEURCHT D TAL
ARIDEEAETH &L, Aleviatin 75 H Y



HCAN ARG BEIZ T B

4 WCALAFIENES v, PIKE
IEF ARG & D LR

e KBEEHR uM;g/105min
% M /g — —— R R
%100 MO
B e kRAR
x
= HEH
v L
A/ .
Vo -
50 S
// P
V2
VN
: By / C_/ o
P oA
s -
0L , 1]z .
30 60 90( 4% 30 60 90 4)
100; s 50
| x B f / | , .. Resochin
! /
,"/'/
i Yard
/
| 7
i v
50 2 A
Jrost s
oA
0¥ 72

30 60 90, 30 60 90(4)

GE) ILBREREIT S - I REERT.

iZ Phenobarbital ‘CiZ ML DK AR
0.1mM & 1mM O BRI BT T,
FRIRLEC s MG XN DA D aibh, #
BB ARBEL D IZEVERIZS D, &
ZAHH310mM DEIBEC I D & FERITERIZ
MR NB—F, HBOERIEL < HET
AH. ZOZ EiE, in vitro ORBITHRT,
Tt BfAIBmzZ BN D &, RO
EFT20, ZOETFEZ v7F v BEBROR
&&ﬂ@Q%m%%ofyécamm%?
BH. Tivbb, BEOHHNZENIERT
B2 bIE, FROWHIZI RSO TH
D,E%,@%%m%?é%BM%nm¢§
ERTH % &5 Mcllwain OEFRIZ D F
Thin<, BREBEN1I0mM OFBEL, 3K
ROMTALAFERTIZRL, FHEREELT
DIEATHA5 LEbNDH. Resochin O T
IMTCERIBENLIOMMD & %1%, Aleviatin,
Phenobarbital DRMOBEIC b U CRERED
BIRITE . L LABOERIZEL (BE

— 317

LTwh. L7435 T Resochin D& LHE
BETIIHEREL LTOEAYELL TIW
2 H DD, Aleviatin, Phenobarbital & 1E{af
SADETHEABFLRIL WD LD LH
SEXND. Resochin bbb OHBERIZX
% &, BERANICIZ/NFIE absence - fgEH -
PRS2 H T A EMEEFREERDOTA
Dy AT AR EN & BB BT & L ZEh RS
0,%@%%%?@£&Lf$ﬂ@ﬂ%§%
MFHEOTHIERICH S D LHfEEINS.

LaL, AEDIERBEYE2 5L X, &M
B PR B RIS A R A2 TR E]
i Wil b d 5. REBRBKBERIHAITS
% Diamox BRMDOEE D, ML Resochin
ZEHLTWS., Thbb, SBECRALT
HFERE DO HI4i A3 Aleviatin, Phenobarbital {3
FEIATIIW. 2D Z &, BIRMIZ Re-
sochin % DiamoxiZHR LB E&, TADA
RECHMEWERNEBIZTHEDBNAH LS EH
ENBHHFEZT, EREWLONRH S, Lion
ofbfhKLT%.W%ﬂﬁ@&%ﬁEA
WAEROERREE R 2idTEiW2 &
MR EEZ XD,

2) EMEy FMCRIFLERBRIITANC, #F
IEFROKRBTITIR 72, K-3hR, BERHE
R DL ATP 7 K OFRIBARIL, £
REZHLULTWA L vwbhb, LA LERE
T, BIERORBIBTE 2, £ D5
M2EINTER Y, KOHF ORI OM
BLbZD00EDTHD. #IEF TR
% Embden-Meyerhof 2 X TCA .1 7 v
AEBE LD TIERNAS D & DR B
B, L LEIERIZE T TCA 47 v
DE Ay —HREHE LI, g\ﬁ“uo)%ﬁﬁi
THRER A E Inte 2 & AEA DK bR
INTED, Z0ZEhbNERTH Tl
IEFE S 7 F oz TCA v o1 7 M A THBIL
ENTWBELDEBEINLS. LichioTH
IR BT HHERIIEBA AR TS S
LT, RETHERLITHCHD A
5.
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Aleviatin OEABIZINEER T, 0.1mM O
AR FE TLE RN R D BT O FF- R 4]
DD Db B3, MERALIE10% LU DRER
WERTHD., 1mMITWoT, 1ZUHT
KA P & /NE B T B 5 0 T PP R S D f
ERRDBNI. Tihbb, =y FKO
KEAE & /N E Y Aleviatin 100 L TE
BIZRIG L7z Z & A ER L, AL OB
MEMRTBEINS. 20 Z 2k, EERE Alevi-
atin MEEMTANAZI OV EHTEHDHZ L
<, itﬁ%&kb&%ﬁ% X D RFES /N
PERFRER A R i3 2 }:tt ENBEZT, Ei

WEWATRTH D2, HL FTLHEDE
Hi7z s,

Phenobarbitalifs D413, 1 mMOFKEK
B TIREBIZ A LTI3% &\ 5 S
RIS R A TR L A 28, %%’ﬁﬁiﬁ”ﬁ@izb
WEERI\ . ZOZEiE, FMRSA Ca kg
# KRP AU FiERE L TER L 2iER
E—T D, Fio 10mM ORI TN
NOMUTHBEEOFRME X R L 72 Z &
b, FARBOHBRER & FAROERNTSS.
7o IOFERAIHIROED S THETOER A LD
Y, ZHIIEEREFIEROMHEL IS L0
LH#EEINDS . Bl EOFTRIL, Phenobarbital
MEBRIICHROBREL G2 & W5 F
F=2, WRLEEAEDORERCHENTH
D, THABRE LTRRZ P v adiEL H
DEHREAITHHI L LEBEL TN HDH:
LN,

Resochinim o613 1 mM DK IBED
L&, WRIHORAELRL, MNEEE & H
BT ENFN14.9%, 11.2% T LD b
SETH L. 10mM OFRBEOEEG S, PR
WEHOFET 1 mM DEE ERBETHD.
Resochin (%, EEK E/NFEME Absence IZ & £
IZEHTHD Z EIZEMT bAE~2A, Ll
Resochin OFEIFEINHIERIT Aleviatin, Pheno-
barbital 2 L TiZ 2 IT(EL, Lasb 3B
EREITITIREN DL NV, ZDRT
%, Resochin {Z{% Aleviatin, Phenobarbital

M

ZE LR S IERBFOGAENTHEIN
B

Bl Eo~7- Aleviatin, Phenobarbital, Re-
sochin = OFEIEHIH K D 21 XA FEH| D K
Wf@&ﬁé@i&waék ZRBDTIE

L ED-. AﬁB@%W%/briéma
mox & OspolotD XN 507 % FA 7o AR I &
% &, Diamox ITARBEEICHE bEIRETH

D, Ospolot [XHE & /K THICEZLE
BETHsk. INHOERISHORE S,
TADAITIAT B BB O S DA
DREBENHEELIE—E LT LN, —
I CA D ARIDERSIZESLHLDT
137, HLAEAN-HOEEFRKROGRFIC
BOTHEBMOBERMEY LR XE :%
Lo CTHEGE A 70 v 7T 5 281255
EEZBNTLS.

BEE )VEy MK Aleviatin, Resochin
TIMEBROFEEL, RaflE ZREBHLN
o ts. BEELE S MIMIEYMENE, &
HoOXT, %x%ﬁ%fﬁ*%w%%ao
TH L & EHBUT /BRI ZTCEHNBD
hEabbIbiEDED D , #ﬁx_ DI N HE
t&%ﬁ%ot.bﬁbw&oktﬁ,ﬁﬁ
MEEIZHET LT LT ho Tz, LLIEEIka
AT AEBOBE GBS 5 L, BHEHO
Kb hE, BT AS R CEEEICFEY
T 5. \UEIEHHEETR, MR BT
ML, BATHICARZE, #GAHcEI 5L 0
SIERABME L. ey MTRITAAE
BRTIBEORBERETH > 7ohb, Wk -
%##m@ﬁm¢5 EMTRINA, &
B E ZR LD o 1.

Aleviatin, Resochin o & M HESBIC 517
DR B ARBHEEA & 2T BB b L PR
IBEFLTED, ABERDEWERZRL
TW5%. WIAMEOEVE y F OITENTEE
T, TEN L, THEELHENL, BB
B, FEOWPIOEALRDHI. vr R
vEHHERETESL, 3HEEARVL2HAH
B, BjXAiDi <, APUEDWT HBEEIC
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RIGET, FTHEL EFTEHSTLIRBCL U
5 ELTWAD, LhL, #FRECRED
DAL, HELED LAV E L - okBED
%W%vrﬁﬂﬁﬁwwmﬁmm&i;ﬁﬁ
YRR LT WA L WA BDOFTR & £

D, RS EFHCEK FARL T .

BlE, bl LESBHTAMARIDORE
MIFEATdH 5 Aleviatin, Phenobarbital &,
FlobNbhWERL Y ZOHTANAIER
WHEHL, 2ORBOBERICHEHL TWD
Diamox, Resochin @ 4 X% 2z H 1Y, i
B, RSB RIT TR Es, PR
BEOENMSBRBLEEC OWTARNTE
72, FLTCINBEACHKBLTALNPT
R, BEOEILNBIEHEEOK T T4
HHTRIEHESDEABEROBETH -
7. LoL, WTFNROHEAL 10mME WS H
PET 7 B & FRRINHIC L A B A B
LSAL, BbnchEROERLEIN
7z

DT ENS, ITANWAEROOEDD
ANEHRERE L IR 3 5 PR IHIE
BAaE2 VDO THHM, FHUTLELRHET
15> TCAESRNEIZZRNTHES ).
EWH DL, bhbnDEEIL in vitro DF
NTHH, HORIGEBRNEENLTRORE
Fid 0.1mM~10mM E N5, AARIC & » T
B ERE CIEEENARE L LB LN
HHTHASH. Fiz, 0.lmM~1mME\WNH
R TIE, WP SRR OIE & FL
BRAEREOWVIERARY, 2 DEMREH
IR HRERTHIT v FROEAD D 2323
iz, Lol ZhuxEmAlchs &, ik
BCORITIZERENLEBNS.  Aleviatin ¢
VRN B L & /R B B s\ TR I ZR 3
5 <, Phenobarbital CIHEIMH ELEE
IR AR TEAMIIE & A Y ERIERD
b, LT, Resochin Tii/N
Bt £2 BT & TR 3\~ T W PR B 10 ) 3R & 7R
T. X5, RENOEFTAVRERE LCR
olz, BEMIATLRRBRICEWTS, B
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ERxENOEh & RAEOEREZRLI.
NHOFR, AEROMNBRERLOES
TETAHLDTIEH BN, IRASTRBEELD
BE AL MCINT WAL, Lo,
SBIINBES B DESRE E R, 0.1mM
HTFoEEECT 5 Kt E & SicfhoinT
ADANERZEE T HEAICOWTHBELH
HHLENRBS T .

4H, EaDMTANLABIOIERKRFIZD
W& B HIF BN TW B2, Rk
HLEW., FNETANAREORAE N AL
ENTOHRVWEFE, BROZEhb L/
N, WEIRLTEZTRELDEW. bl
Li, MTALAROERBEFCONT, B4
B ONEIR & s & ) T BRREE AL
DTHDHN, TOFBELAIRNIT T E L.
b & XD BTADABDE BT AN DR
B & RFED T & » TP I NS L ILBEE
AN FREhoBEER, 7 I /B,
BHE, NOWRHEZ - E 2 DEF2H
ELTwBbDEHBEINLNLTHD. L
LIRS, ZHHFERIE, TANARED
ARARDEIAE LEEFE L T AHETH Y, 2
OHEDOMEER LXbDTEALTE YL - T
WBZ EIREE EoA . SN, O
FEDOBELBEXO—2& L CHBEEET 5T
E EDIN,

3 9|

V=TV TREEEAWT Y v TR IV
By MEUADOBEEERE L ABENE
#HIEL, ROL 5 RiERE 2.

D 7y 7 AKEEORE, £EE 0.1
~10mM) @ Aleviatin, Phenobarbital, Reso-
chin ¥ & O Diamox #ZiML, FiFHNF-
WO HARD Iz, HBRENEIT(KBETH
L, mBETENOERAXRL .

2) =Ey FIRERALBIORMER T,
Aleviatin DB-AIIHERIBEL 0. 1mM T,
PPN SR L ARG S E 2310% A8 % B 2%, %
DDEFALIZIONLL FTH 5. EREEL 1
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mM T, AR R OVN BT B TR
BHHEIELSE L, FNFN4.3%, 30.7% T
B ot HEREEN 10mMIZ 5 & MR ATH
ITELLCKRT, LabE&RcERaE

Fbio\. FIRA RIS IKEE TR O
F2AHY, 10mM DRBEEIZ/DEEL <
BT5.

Phenobarbital M OESIEEHAL &
BRI B, 1 mMOKKIEE T
R 23 LA P R AR A TR LT fe
BT EKBECARMEL D EEXRL,
10 mMD EBEL D EEL WEEAYIRT.

Resochin FimD & IEEABEN 0.1mM
D & B IXZEBALIL10% LT O HIHIZR 2 R
T 1mM OEE T/ NN B ORI DR
TR FNFN14.9%, 11.2% T, fhifer
IZH L CEEAYRLZ. 10mM OFEE O
2 L AR N AR L BN TEE AR
Uiz, ABOAERITEBEE TIIHBELD b
BAEDWEM A RL, 10mM OEBETIEH
LY hib o EELYRTH, Aleviatin,
Phenobarbital iZ 313 5 8BZ L ik,

3) Aleviatin, Resochin o EB# ==
FRIT S A MRERR T, RFTEIIIER
VE y FIRICHT DRI OB S & FEED
fEHm AR L 7.

4) Aleviatin, Resochin o & M ¥4 % v
€y FEATIE, MERITEREHEIG], FLERERE
R oERAERL, REEEEHTII /R
-7z,

Dl EDfRRES &I, HLTADABIDINE
AR T2 284, WA & EIRNEhE
EDOBEENSETOEREZHAL.

BDIZEg A, [ETEE - B A G o 1o B
SRR I ABEYRLET. 72,
ORE AR - HERRETEN oIS L, BT
ZEBAE G EHE AR O HEILEL b
7.
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EFFECTS OF ANTICONVULSANTS ON CEREBRAL TISSUE METABOLISM
WITH SPECIAL REFERENCE TO RESPIRATION AND GLYCOLYSIS

By
KOHEI OIKAWA, M. D.

Department of Neuropsychiatry, Faculty of Medicine,
Hirosaki University, Hirosaki (Director : Prof. T. WADA)

Using the Warburg manometer, measurement of oxygen consumption and lactic
acid production in the cerebral cortex slice of rat and guinea pig were made and the
following results were obtained :

1) Respiration was suppressed when either aleviatin (dilantin), phenobarbital,
resochin or diamox from 0.1 to 10 mM in concentration were added to the cerebral
tissues of rat. Lactic acid production usually decreased in low concentration media but
increased in high concentration of anticonvulsants.

2) The results in different cerebral regions of guinea pig were as follows : the
suppression rate of respiration in the cerebral cortex by the application of aleviatin
crossed over 10% when the terminal concentration was 0.1 M, but less than 10% in
other parts of the brain. When the terminal concentration was 1.0 muM, the suppres-
sion rate of respiration in the cerebral and cerebellar cortex was 41.3% and 30.7 %
respectively. However, at the level of 10 mM of terminal concentration, the suppression
rate elevated markedly without showing any regional difference. Lactic acid production
usually decreased in low concentration media but markedly increased at the level of
10 mM in concentration.

When phenobarbital was applied, no significant regional differences were noticed,
but a relatively high suppression rate of the respiration was seen in the diencephalon
at the level of 1.0 mM in terminal concentration. In comparison with the control
group, lactic acid production decreased in low concentration media but markedly in-
creased in high concentration as 10 mM.

Resochin, in terminal concentration of 0.1 mM, caused a respiratory suppression
under 10% in every region of the guinea pig brain. At the level of 1 mM, the rate of
respiratory suppression attained 14.9% and 11.29% respectively, because higher in the
cerebellar cortex and the diencephalon than in other regions. Similar results were also
obtained in 10 mM. Latic acid production was occasionally weaker in low concentra-
tion media than in the control group. Although the elevation of lactic acid production
at the level of 10 mM was markedly higher than in the control group, it was not so
conspicuous as in cases of aleviatin and phenobarbital.

3) The regional differences in the effects of aleviatin and resochin on the elec-
tro-shocked brain showed similar tendencies as in the case of normal cerebral tissues.

4) In animals in which aleviatin and resochin were administered for a long

period, the respiration was suppressed slightly and lactic acid production tended to
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decrease. No significant regional differences were noted among different brains. Some

discussions were made on the relationship between the clinical effects and the influ-
ences of anticonvulsants on the cerebral tissue metabolism.

(Autoabstract)





