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SRRFREEEFHRME SRR (RE: MBRREZR)
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(FATI884E 8 A 4 A

FiEED BRGTEI SBBR S L TRV,
Monguio D PIsRZH &AL T 5 ammonia FTH L
THE L DE/MMH Y 29, BRAETEEIICKATS
AP0, Ui LIFHEBIEICHT 5 ammo-
nia OEBEMIIMEKRE LT RDbITESLT O, fFlE
BEEROMrE ammonia ORIEIZ- e SRR
5.

%9 ammonia 2SHHEEELCAMET HS L T 5
&, BEREORM, MRERI, WHRBIEEICED
THRZDOTHAD 5. FES IFFHTEENOKBREE
BERFEDTH0, FFHESEOKRO anmonia DHME
B, A OBEEOET 2B E, D Tidixgke
BT85035 EHEL T3S, T Eiseman® |3
ammonia 73 TCA~cycle L1 o-ketoglutar B 475
TDITMOREER 2 E & BRICHEL 60 LB LT
5.

MMZ.D Limwongse Df&FRTIdE ammonia MMET
MOEBFRERBICIITBA LEE B IR &%
Hohic LT3, KBROHIEIC &5 & ammonia
B L ) REICEIRBOMBIS LB L, #E, hN

RBERIR, WRPRSEIC RMENEDS T2 C &% DT

20, 5 UTKRA S P BEOMKK LS, ik
REOHE, HESROMECHESMIOYHNILT,
B ammonia DS OFTERFARLRTICE DT
EALDEHEL TN E0, ’

© IRICEGE SRS 51D T gas—chromatography I & A Il
RERIRT RO ERICHEIIL, LOEBERIADLYE
T, FHEEED BRI ERERICH S L LT
3. BAEELOEMEBERER MBS, B
3 EERR R B, ARMEEAND BED impulse
ZIET B Lk TU %, Samson 13 5 KA AREED
kD R & LT yeast BORHE WHIT 2 C &
ZHLDICL, Bl TIREKIREE D REME AT T

VAW, IR EHRIRES D RRERE R INKERE O G 21
Hle27:DTH3EHELTNS.

T THEEINEEECERYWE LZL 5h TS
{Ef%NgEE & ammonia DINAICE VT 5 1AM IO E
PR 2 RBICEE ONEICEDK. O
ORI EERORRYEICNT 20K 2 25
FEicit 3. FERZ NS OYHAENARTNICHE
AURBICE b 2 LD slow wave %3512 L
THRAERE & FPESEERYE & st 2 R 3%
BERL, X5iC ammonia &{EfRASEE & O BRI
BO BB ONTHREITERATDTH 5.

£ B H E

RE T~12kg OHREREMER L. £ D1088510
%VIHEALER SR olive A, 1.0cc/kg %EFE HITHA
NIES%Z 5 BREICEDTH 1, FFEBAL L TERIC
fahic, FEBOREIIERK TSR, MESNICH
#Ihie (Fig. ). ERERIGESWRERIC 3N
7.

Ether FREFTICKHE N tube ZHAL, ABEERIRIC
Het 5% canula 2 AL T chae BLT Bibtkigsl
(calbogen) ZIEAL, Pt ATIEKERIC LT posi-
tive pressure O TICRES A ML 7. Bi%INEN
BEEfRicEEL, ¢HEEEEEWEREL, LRRE
WkiFZ <, BEEMRLC. C OBRETIYATEK
(37°C) =W T L, W¥ parafin CNEEOREGEE
DTS, FREIRCEERIC & 2 EERAIZ B
BFEEE] (0.06% nupercain) ZEN Uiz, BREOIN
NHEEAIK dre> T Fig. 2 iiRmdawm, EMM
[EE2s o BEfEAFTEIC EZ 0.3mm ¢ stainless
steel HFXEEL, X5 DNIC micro-TE AR ICEE
AU7ERE 0.1mm  stainless steel HAFMAL T
T3 FEEL 2. TRAEMWMED 0mm FTHT

Studies on the Hepatic Coma. Part I. Causal Substances of Hepatic Coma and their Effect-
ing Mechanism. Katsumi Kiyosaki, Department of Surgery (Director: Prof. M. Urabe),

School of Medicine, University of Kanazawa.
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HERICEELE S LKL . MBIEAS % Horsley-
Clarke D sagital plane |CSEfFHE THIA L, Lim, Liu
and Moffit @ atlas ZEH LT BED BEAREL
7-. micro FAZRZ 0.005cc DIEFEEA ET 55D
TH5. MAMEBEATEHLE LT ERKE (100%, 10
%, 1%) ROt ammonium (10%) #@ERAL, <
N5 DFEHFNC methylene Fi 5 BDE AR UEA
LD RBEOHERICERL S Libic.

MBI AR ICE R, BB U TRIRE
N, COR, R, EEOREER ST 51D
Iz, lead % @ —ic fuse £ oL T HESE LI
fo. Thoo BRI EHEARMOD G. sigmoideus
anterior, G. ectolateralis, G. lateralis (pdsterior
part), G. suprasylvius |, HlD G. sigmoide’us &
G. ectolateralis (posterior part) I Ehi, £
REFEEBAO N, FICRBEEFERESHANOH
7z,

HEABAIAICEE LTI, ether BRERODZHE SN ic
ELBEDOENBOC EEFTTHR L. ML HERRK
ZRYEE, WOERE, N BERRCL D BEEE
G LB I LR L LS, EHFEARD S
I AR LIEABINE E Lc, BEARK 5 ~30
BRZELTTbh, EA% 5, 10, 15, 30, 45, 60
SO ETEL, BE 6 FMONEETEL ..

TR THE b I T AR K OBEBIIRAEAIC X
DIKAEMER L, i 10% formalin 2 U< FExE
L, Horsley-Clarke ORIFHEIC FATICEIE% A
HSENRRIC L O TRELRRI DI

EBRTHI 4 BIcaT Shvie. B 1 BRFEBAKR
VIEFAD MARIBA~ EFEEE (1%, 10%, 100%)
EEALKSDTH S, B 2BHEIFBERARCEREX
DIXAIC 10%¥Et ammonijum % FEA LS D T H
5. BIBRIFEFRONAIC I~10% EEBEHERE
A%, 35k ammonium ZEFEL72DTH B, F4
B Th 3.

R 8B & £

1. AR R B R BRI AR DBRAE

FEBRWCICERROFEE, Wk, Mk, K
BOEIAIC1%, 10%, 100% OEEE (pH 12 2.8
ThZ2 4.5) % 0.01cc %@ stereotaxic ITHEALT, W
WEHEIRIC & B AN DL EBRE L. NFE LI
ZLERHITOBICIE, X5l 0.0lce SEHAEAZR
AN DAL AR .

a) BIKBEES R OHIRNATEA

FFEBARCERERICBNTI%, 10%, 100%DIE

BeEE, 0.0lcc ZERE 3Rk (Fig. 3-3) i©
EALTSY, SOICEMEA% 0.08cc TTHELT
b, Rl EicizeE 2B pipok (Fig. 4).

b) FEEEUEETHAETEA

FEBABRCERERICBOTHEED G. coronalis
F /i3 G. lateralis % 8BS, ZD¥ic Ekls (100%)
AWTL, %3 2ORETEHENICKE (100%),
0.0cc ZEALDS, Bl EEASBLENT, F
Fo B ERER FR B B P i ke (100%) 2T L Tdh,
e L REHRRIZAED SR,

¢) Thalamus ZINA~DEA

WERDOEhigEE & LT N. medialis dordalis (Fig.
8—6), N. parafascicularis, N. centrali$ medialis
(Fig. 3—1) %30, %IMKEE & LT N, vent. pos-
trolateralis, N. lateralis posterior (Fig. 8—2) %,
B MEE & LT N. ventralis % A7, B N
reticularis {CFEAZRA A28, N, reticularis 1CfR/F
UEAREETH D, EFRITEWNTIE 100%8
B 0.02cc AL THAMELRIEABL SN
D, FFEBRIC BT & 5hik Bz AR
ICIRICECER T 5.

PR

IEFIZEE 100% BgEE 0.0lce 2 A LTHMIE L
T BiiZ A5 ishDfe. T N, parafascicula-
ris, N. centralis medialis 3 L Ci3 $HEIC HAH 7
25, TEAR 0.09cc ICELTHE AR &
ZHENDTI.

HBIMARL B

FFEERRIC B W THRAMUBEA OB AE B EA
DE & ERKICHT TN SN EOELHsRD bhis
VY. fof2 N reticularis lateralis (384D 1205 &
ATZBITIE, Fig. 5 icoRdan, RIE 100V Fik,
T~5/sec DEBHRENIC AO5NBCEMEE. O
slow wave {23, ¢, WEREIC XD, £O pattern
BEALBOEDTH D, Lrd OFEBIERR
KBOTEHRED SNEBHhDT.

BRI :

RURE % D FEERIC B TIiE N. veniralis i O A3
KIAEA LD, Mic b s SNiEpoTz.

d) EHE~DEA

EFERICBOTCREBEAIC 10% EsE, 0.0lcc EA
ICE DTN EDZE LB 5NE (Figs 7-2). L
U RIC BT 1 %R%EE, 0.0lcc AL
D 8~9/sec, 100uV T DR RFANCHREL, <
DY T F SIS LT arousal pattern 1225 4kd
5. 10%MEEEAIC LD T~8/sec, 100~120uV D
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DBFERNCHILL, 100%FEAEAIC kDT b~8/sec,
1500V DA HESEIC FFGIC HBL L. b O
slow wave DO¥EEIT inEHRET, RE0STH
27z (Fig. 6). ‘

e) RiEA

EERICBNTERERIC 1%, 10% EEE, 0.0lcc
ZEALTOREIELBRD S (Fig 7-3).
L U100%#HEE, 0.0lcc A X 0 {EIRIE 500V i
%, T~4/sec ® slow wave H3RIHT 5. FFREERIC
BT, 1%EREEEAC & D MEEIC slow wave 23
FCIBIRL, 10% BB RRBNEAIC LD (Fig.
3—4) BABHNS £FBICEOTHEELT 3~4/
sec, 2000V O slow wave psEHETIIC HER L, 8-wave
BEELTVARBEETHICES. WAKRIKGFA
CRBOE DL, 503IC LTREE 3~4/sec ©
slow wave [ZIFIEO BPERIL. 002X 3

& D slow wave [ZIREZFBUHY, H2KEOR

BTHKITEL . o OO, FRRE
CEDTEEH% S F B &15, slow wave |3k
{Hikk L7z (Fig. 8).

) bR IR TEA

JEEETEA D M T Substantia grisea centralis @
Al X b Brachium colliculi inferioris @ Pfillic =
AT Reticular formation Wiz 10%EREELEAT B
& (Fig. 3—5), BiA XD INEICEFEHIIE T~5/secr
1000V @ slow wave SHBEL Bz, ZOHR D
slow wave OFBSHEIZ RBIcELLD, 1043%IC
12, 4~B/sec, 120~1500V D slow wave A3 ZAH
BRI LT, B-wave BEBELTL S, LHLILK
10%%4E,. 0.0lcc % JEIMAEAT 5 & f-wave {2k
Lk, slow wave @ IRigIL 150wV [ ZET 5 &
2% 5 (Fig. 9). ¢ slow wave 3%, BEICXD
EEh L VIERE AT 2 (Fig. 9). Ll o
slow wave QIRIEIT RBEIKIC 0% BB A EA L7t
AT T 3 slow wave DIRIGE KT 3 L35
D2RUTTH2. EFRICBNTIE 10% Ekigg 0.01
cc FEAIC LT slow wave O HHt 250 hD
7o (Fig. T—5).

g) MR~ DEA

MO & & < N. interpeduncularis ~ AT 31T
H72 DEERD N. reticularis A & FEAIC, BIRMIC
Z DT DHEAT 5 LRBRPETH D7, O
Zis & UT, N, reticularis ventralis iC Jr ssHifHIC
BEALGADREZBA L (Fig. 8-5). EHR
BN TIE%, 10%8EE, 0.01cc AT XD TR
3 SEERIEDIhs, 100%E:E, 0.01ce

1%

A DT T~5/sec, 150uV @ slow wave % £%
Ufc. FFERRICEBNTIZI%, 10%, 100%0EE:,
0.0lcc DEAILELDT, WTFNOELDS W5 0% E
Y 5~3/sec, 200pV @ slow wave 23 #FeHIC B
Ui, 1623# &0 slow wave 3L L CTHHT 2
ICE % (Fig. 10). @ slow wave DEks:REL,
20~3053 i CThH Dz, UL LEAEKOHERRL D
BT BAROZ L sch [NiBRk R Ic BB L b o
(BIHE) T 2B Lbs0.

h) BERTEH~DEA

REKT#B @ anterior ($F L#%), posterior (FLEH
k), ventromedialis (Fig. 8—6) At Zh kA
LTI A EEE L1208, Chs OEBOMICKEOE
fLicERRZ A LNBHOK. EERIKBOTE 1%,
10%%kE:, 0.0lcc DIEAI XDT il Lic FaA EE
{bsd Shisey (Fig. T—4). L L 10%0 BEBEEA
kDTl & h 2 E 2R 2H b Hofe.
100% B&EE Al & TIEIRIED 5~T7/sec O slow
wave DSHHIR L 7o, FFERRICB N TIR1%, 10% D8k
BEAI L0 BAE®K LD 200~3000V DIRIEE R
4 5~T/sec @D slow wave SHEEGEEIICHIL L o,
Z @ slow wave |33, ¥, RFEMENC LD arousal
pattern & 75 578, EAR204F, 5~8/sec @ slow
wave 3RS 2 BRIBIICROE TOMERZERTICE
5. BOSMRIC S 15 B IR ORESHHET 5. #02
F5RE305 21 slow wave DIRIEIZETL, KBl
ABIORIED pattern 2RI ICES (Fig. 11).

VIR OTE 213 2 AL O ICHEEIEAIC X DT
BANMBEOEERIERRT 2 LE 1 RO 3.
EFRICBN T 10% OFsEE, 0.0lce TAIC KD K
WOEAIZA SNITNDS, BIRTE, FekiE, ki
BRR, BREELREIC 100% BREEAEAT 5 LIEIRIET
13d %43 slow wave (T~6/sec) OHBEMBAL SN S,
FFERRICEOTIEHRR TR, R, DR,
MIRSHGE 1T 1 % DE&EE 0.0lce FEA I £ b slow
wave DSFEBLL, 100%EEIEAI £>T2, 3 DHlic
13 slow wave i€ %ERL T spike 2SS9 3 ¢ &8
ol

2. JMAEREN 10%38 (b ammonium #E TR AR DRk

10% ¥5{t, ammonium A%, 0.0lcc % 1 EFEAE
ELT, FFEBROMARLZL 2MALTEALT, K
WO AEZE L. Cortex (G. coronalis, G. later-
alis) RT3 EicE>TEHiE2ORETH
E Py, Putamen I 7-({3 Globus pallidus RO R,
MR, bk, HER (BEBREABHC BV TR~/ Eh
KB, tROMIREE, RUMEIIREE), WERETS. b
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BAD ZBMATEAIR XD THFRDOEAIC S RENE B 0.dce F TRIMEA LS, MIEIZZRICE L8
ICALSEMDN BN, 10%%E, ammonium, SNIBhO(ELFE). COBEEFEEENLECAT
0.08cc AL TH BEMBFHED SNishol. & b5, EERICBOTHH10%E  ammonium, 0.01

1R NEBNAOBEEAC X3 MBEOZENL  (0.0lcc AA)

SANG T N T O O e
A | 2 DIE R T - R =
% i 2%
1% =) [ (=) ] =) (&) ()
107
10% (=) [ (=) | (= (+) (+)
(13ke) | 1009 (=) | (=) | =) ) (+)
: 1% | (=) (£) | (&) | (£) | (£)
a8 10 | (=) R R RR e R
&) | 1002 | (=) HH | () | @D | G
s
09 | 1% (=) <—§ () | (=) | (&)
10% 1= =)&) )
" (12k) | 19095 (s | (2 E—§ G | G
AR EIEIEIELE B
AR a bt S
o | ] 0% | (=) ] () [ )] =) ) (H)
N
" 100% | (=) | (=) ) | )
" BEE EIErE
(8kg) | 1009, (=) ) 1
B EEEREEE
(12kg) | 1902 R A o (#) )
1% | (=) === ] =
121
i 10% | (— =) [ = =3 =) | (=)
£z | 00 | () O | 7@
]
1% -) (=) | (=) (—)
x| 200 00 - —) | (% (—)
®k9) | 1007, g—g ) | & ()
¥lsg: (—) slow wave ZFH T (£) 1®RAIC1~00D slow wave [}

(+) 1Bic3~50 slow wave i (H) $#Hkkigic slow wave BB
(M) EABINERECEE T 2T, 1BELE slow wave OH#E52 60,

8o 10%H1l ammonium EAIC X BMIEDZEL  (0.01~0.1cc HEA)

RAE | M. wﬂz HE zzzgﬂi z‘mnﬁméw WW:T e '%:QM?E i
oo A w e

5 | ol | 582 (| 318|8H8

iEREREEEREEENE

= 216188/8]8

g : (—) slow wave 238 F,
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cc ZHIRTEB, WL, B8, rh@ikikic AL
THEE, £hicl%, 10%EE:, 0.0lcc BiNEALT
& FE KRz IC slow wave ORBIML LAIhDK.

B+ 10%¥{t, ammonium, 0.0lcc OFFFEAIIC X
BRIALE I BB O INIR IC FUZ I & A RE L
DTH 5. F7MiT 1 BEEEE 0.0lcc BFIEATHIL
B L7 Bic 0%/ ammonium 2 RMEALTHN
BT slow wave DRBBEMSET LicpiRidAoh
Lot (88 3F).

3. DR A ESER I E I ARIC 5 %¥E4{k ammonium

=B AR ORE

ERon, EFRICBONTIR, 1~10% BRERRAAE
A (0.01cc) it X>TRENIEIC slow wave DR
MBS, & 10%35 4 ammonium, 0.0lce i
1 %6EkER, 0.0lcc DUAEAIC KDTH MEICELL
FEDONEhDR. £ TFOREHE, BRTE,
KRR D DI DAL 10%EE:, 0.0lcc %
HEALUTBOWERRIC 5 %iE{t ammonium OFE
BWafTof. Fig. 12 B2 oflRTH 3. £910%
B, 0.0lcc ZIEEREHREAIC BEALTS K
BARNICHANELZR SISV, COBICEREEIEA §
% &0, 5%iE{t ammonium O HFEEEERGY
% (0.1cc/kg/min.). Bee FEAF B4EIC 5 SHRIDAKIE
HEB . bec AR IC 6~T/sec, 50~100pV D
slow wave JSHIERL #¥H5. O slow wave (3%
L THY, & WHEETMWHEZ S T,
pattern DHA%ERT. TSI bec AT B & 150~
2000V DEIRIE, b~4/sec @ slow wave DSHBIL
TR A. Q8L slow wave BHIAALEROR
TRAKAHRLLSDTHZ2OAHKEET, F, b B
BHERIC LD TRAISHEE S 2. D slow wave
13 FFEERRRIC 1~100% BEREA 1T X2 THbOLNS
slow wave DX 5 75 RBRAMEDE { G~4/sec D
RIEELW slow wave TH 3. SSIKEAREETL
BT BiIcE 5. #(l ammonium OEF T ZNIK

arousal

[l

BOEAIIIZNO A TRMIIC slow wave AsHB
3. UL UBEROMEZNANICEAL TE L LHEN
B0l ammonium #EIC kDT slow wave %
HEELDEBEDTHDT, £DORERBBUENTT
B 5. F—FTRSHETIPEREREA, rhiER A
FEAEERTSVWTH B SN,

T DEERZITEHADMEIZI0%EENAEAI XD
TEAAERZIZNDS, HAk ammonium DEMED I
WBEORAEROBELET X E 2 ERSE DTN
IT slow wave 2B LYHEZEERTHDTH
5. LrdZ DK, it ammonium &EEEE AR
FicEBEA L THBRECETEREA TN &
bHSDICINIDTHS.

4. SRRERBORE

FEEERR & U CHERROMAICAR &K, 10
%%, 10% formalin DEEBFEAZT O/, HILE
ICEERIGHERVEIC L DT slow wave 243 20T h%
T b B o DIC B AR E LR ONANRELL 25
BT BBEEA U 7o s igic A < Z{bbs B 5hisho
fo. DITTEEANESE DBEYERIERNIC X 2 ik O L hTEH
EWRRT 2 eI 10%EEED RN EAERE RS .
E BB X B INEE OSRMOBEEICE S CE
=4V B WHEER & LT 10% formalin A NATE
215 BERIC B EEA (0.01ce~0.08cc) AFTD7z.
L LnTho BEIcd MIEICRRA L i 4560
7, slow wave OHBLL7dDRBHDI(HE4H).
7272 sleeping pattern 2R L T 72 NIEDSTEATL (2

EUTHIRTE, Rk BIR, @i~ &
A) HERY7S arousal pattern €28k LRI RS H3
UL 7d D, KIC negative spike BEDIKES
Blb DD 5.

B OB

A BERRYE & SN TS ammonia D T
EARIRESE  OINABBIEAIC X 2 MO g A5

83& 10%iE(t ammonium, 10%EEERRMIEAIC & 2 MBEDZE(L (% 0.0lcc FEA)

T ;
ﬁw:ﬁ: 1 73 | rom
Wy gl I @ %mnmwm
No. O RGO % i K
(i) R S ae w S
gl ammon | gy | (=) | () | () | (=5) | (=) I RCONRC)
BEEAES | A
50 (ko) | () | () (=) (=)
BEEAGEE 990
ammoniuma1E (17g) | (=) | (=) | (5) | ()| (=) | (=) | (=)

HzE: (—) slow wave ¥ T,
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WAF HEBOAEK, 0%, 10% formalin OEAIC X R DELL
(9K 129) (0.01~0.03cc FEA)

R TN D o o
o B O B B m DA
\¥\\;\\\\\ RRiE DUEMEAE ST W e
smm ek | (-] )| N N N R RCORNCS
0% % B | (=) ]| (=) R N R NG N RO RN )
10 % formalin (=) (=) | (=) () (=== [ (=) | (=)

Hjzz: (—) slow wave 2D,

&, EERiCHBOTIE, 10% #E{k ammonium, 0.01
cc T I~10%IEMRAEEE A A LT MIcEbds
HohiE. Ll 100% ERIEEEE NN OREES R
17, BB N. reticularis lateralis 7 4¢r fRPR#%SME]
BE, BE, B BIRTES, chRERRA, NEE
EERziC AT B & T~b/sec, 100~200uV @ slow
wave DSHIET 3. FHEBRICB O T EREEITAIIC
1~10% BREEIEAIC LD TH slow wave A4 L
HB. N SMEDEE 1 ~ 6 FERETEEL T
5. IEER, FEBROINICBONTSEL ammo-
nium PAFEAICE DT C OMFEOENRS SN
AN
XDICERS B C &3, EBERICBOTI0%EREE:
¥ Amygdala, Hypothalamus €A L TH 5 2%
iz 6 %34t ammonium % EFEEET 5 &, bec EA
iz, BREEEAMIO KB slow wave 23 M LA
», 10cc TEARKICTRIMIC slow wave 7 1Y 3
DEBHIC ETH D, BEHRIEEED hREREZ~DIE
FicBE UCREEMTESBRAICITD, Samson 1 53
BRI EE OEE F 7 EEATSIC XD, KRICHE:
fEAZERE LD B EHEL, BT slow wave
DHETAC EEEBLTOVS. FiERIREEDO R
CRIZTHERTFENTHICEMRRTHELLT
3. LhLE RS, EREBOMRICHET 268
BREIAREIC SN TORY, Baker 1 3 J{ERIEE:
@ bacteriocidal activity %, Breusch1® 3 hemo-
Iytic activity %, Cruess (3D yeast BDEFEDH
&% Parnes1® | glycogen sparing action Z3is%
L, Samson1® [3##EE 7213 | EORREAIC/ERT
3X0%, SFHEORMICERTA0EHEELT
3. Samson™ 5|k F 7 yeast HRHNTAH LI
2 AR RIRAREL IC & & AREHINEIWERS, NI
NWTHERIN B EEREL TV D, ERSWERAT
PR I EARE BT B C SR, COER
BRI IR R I B &, KNI 5 activat-
ing system % block 233D EMELTVS. Lh
b, FFiEEHER O N OB & BIREc BT 21X

W R SRR LTV 5,

FFEETBRE D MIREEIR, B0 T Ml OBER 4L
(Bickford and Butt) 1 % ZEic Ah 3 & FFikEE
B SREIRMES &0 BT ANBED slow wave DRIUEF
HAKERALDEHERLEBLILITHS. COHOD
IREEAAH S T T B 7dIC ammonia ICETHTARE
50 ARLTVS. KNEE, BRE B8, &
DR, dNRBREIRE 5 & R A B U TITFRBA
L ammonia FFER EONKEEEELER, FES
RICBOTIZ furs NHe-N OHEEIT €l slow wave
HHIL, T ORI IEE R hRBR A OB ICS R
IE 6~8/sec @ slow wave 23S HEHEL T HREIET
BELTOS. D% UFFHBRICE O TIREERME &
BENE & i E— MmO E /SR 5 5. HL am-
monium FERICENTIIIEE, TMBEE, EXiC
RRE I REHERDSHIL L, Cortex |Tid slow wave
P DI, NEOZAD D HThH FrikEmER 1l
ammonium DEJRAEEHDAIC I2T ERLINKH
LEZTVE, NHOBERIFHBERERYEE—
i, ammonia LEEIEEREICRETSHELTH, %
DIEFEREORIAIC I BREELEANBNC EERT
HDTH 5.

C T TINBBRIERIC DN TEELINL 3 LiEERN
BRI RIS R il & T2 BHO 4
B, FRICEREMERT IBRBICBNT, RO
BE|o BEMN LI 30D dH 5 00m),
Morison &2 X D JER RIENRRIEH RO SR
Bi&h, Jasper 5 292 DIARIAMIK, BERAEED
B#RINE BT 3RS0 E 0352 T, Zh b OIPAL
BRI RE O B & ORI AT 35 2 LOMETE
INBICEDI W20, HD b DRHED FRRIZT
B, NEOMEICEENGE 5L, BERAL <
BIRE 5T EMHALSNITED B, HhoE
7z, IMERFBRAA & BPRMERMADEER S Domino 30 iz
LOERIcEN:. ChODBEEERAT S &, B
KR DERIC slow wave D BT 5 C LITFFIC
Rk, UL, 4HITE, EBRECICERES
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B slow wave OREUEKICEIL CIISELICHRAS
NTHOBD TR, P OREFEEMC I > TR
RIE, BEEROBLON DD, Chidhd U dHkRD)
HOE#MD arousal £ RTEDTHNT EE D ES
KEZONBZELCLATHDE. WBHEKTHERICLZ
B3z arousal {f, (Murphy 31, Bernhaut3?), 7z
TR ORERIC X 5 RERMBED arousal {hhid 5 T &
HHEETH 2380,

Z L TEHI FFERKRO RERBYE .5 ammo-
nia, {ERIEEED FRBFFLOIC ch MED EE4
FRENBENT IS DYEAFEZNANICEALTE
BENEEELIDITHS. COMBEOYWELERE
BAIICEALT slow wave OREL L - & C
%, PRI ammonia ZEAT 3 & X3V TND
MAERNIC ZEA LTS, slow wave [3RIE LW,
BEBERRTE, RO, 55, hKEEEk N re
ticularis lateralis 7z &s RRBRIMUBEE, MEHR
BICEAT 24D 4 slow wave 2HE L. oh
SOEABMIZNTRD, ZOREE 23X
BHENEOE R LEIPNTHEC L, ThoD
#ic ammonia DY¥RIFEAIC LD TRINEOE LAk
7eIROT ERHRT B EMERIL TN S DRk OB
KHLT, kR d2 0 EEBL00E., HL
Samson 1 DS 24, BREEOSHEREOMIBAIICIE
AT B0TELT, HFHED level itfefd 5 &3
N, BE, BRTH, Rk, EsRESoma
LSS HRBICHIEE R b0 LB LES C
Pl (A

% 7z ammonia ICRFBEBICRIN & ERORBE
PEDSIIN T A TRRIC L8 DB 53 1~10% BLER
% Amygdala, Hypothalamus T 7 A L 7z % slow
wave 234 53O IEFE RIC ammonia EEER AT
ST &ick, slow wave BSHHE4 3 ¢ & i3, am-
monia DIEFIIMEORIERAEMAE L DB B0
EMENZYATHEEHEELESES. Ll T
BT ~N& &L, ammonia FWEAREIIC A5N3
i 4~5/sec @ HRAIE L W slow wave—hippo-
campal arousal pattern |C{l7z [T H2Dic WL
T, FFEBRICEEBEZEALLEAICA SN ML
THRAZERIED slow wave 2 RTEDTHBZHT
5.

C OEEIERRIC BT 2 MOBERMICHT 2
R RAER%E —EBMERI LIC J®b 2 i3,
ammonia Dff PIHE DS HAICITDTE A3, Mg
NOBH TR, ammonia &EERICINEC RICER S
3 Z DMDRHEDVEET 2 LERRTEHDD

1%

X5 Th5B.

BAZET X OICENELHYICB T, SKOE
(L5 RFEQISBRRETODD, TS DEBRETH
MR & OREEZERT AT EEERNTH 508, 4%
F—EEESEOBTF T HEICL, £ ORES Ri&k{t
BNECEEMHTEZ2HDTHS.

= ®

FrEEBRORTURFEZH S MICT 2 BINT, HER
R IEFRIC BOTRHIIC 1EFY 2 slow wave
2B E U TINARE 273 2B iE/l ammonium J
UEREED MBIFEAE ToIEAIKIES L% BEL
7z

1) FFEBARCGERAICH LUE(L ammonium %
0.0lcc 3B DRHE, HIR, BZ, BRELTICE
PAE, chIMSBRRIR, BIPRTEB, MWEICEAT S & &M
FIRELBBD LN,

2) 1~10% EEeE mbki%, R, hRmRkAk, R
PRTHBICEAT 2 & & FFERRICB T 3~T/sec
RIRIED slow wave BRI T 5. EHERICBNTIE
slow wave JSFEEL L2V, 100%8EEEEA T S & &
B EFR FEBXOINICBOTD NI slow
wave BSHET L. BBEFR, HFEBEROITHICE
WTH BN, MEHE, R (/ML oA
1IC100% 48 % A L Th Rikic slow wave [THH
L7gb,

3) I~10%EEE%: EFRORKE B8, RIKRT
i 0.0lcc ZEA L7 B, X 5ic10%i5/l ammonium,
0.0lcc 2R UBATIC EIMEAT 2 & & MBICE/H
XY (RAAN

4) EFRIC 10% BkE:, 0.0lcc =Bt iciE
BICEA L%, b5 %¥E{t ammonium % S§EHES
BiT, Bee ZAKMIZIC slow wave ASFIT 5.

5) ArmiyaiEK, 10%EE:, 10% formalin D
BA FEONOBERIL 2 MMITEAT 5 & S RIFITR
RIS ZEALDSFRD SR,

6) FPMESEED ST 30O TIZEREE D0 & (EiRISE
M DYFE DAL S |EFEE R L, BEIIERT
EMEEFRO—~DTH%. ammonia [IFFHEED
FIUCBRT 208, BHEQEBRTFTIELS, BESS
HEOEMAERKT 2D THS. ammonia [FFEEIC
2 BEAEMEEZETE LD BEORELERSNE S
LM icfflT2b0EEILNS,

Wa iR DS, RIRHIBE T 5 SN 2 o7 BT b
MREATHZEH L, RO2DBHBOBLHEF L Ldic, Mk
71, ERE T S eI R L U SR B oL EHICEL
BB LS.
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Brain Mechanism and Con-

Abstract
Butyric acid and ammonium chloride were microinjected into various parts of the brain
of both the hepatic insufficiency dogs and the normal ones. Cortical EEG was observed, a
particular attention being paid to the appearance of the slow wave after the injection of the

drugs. The results were summarized as follows,

1) Any change could not be found on bipolar cortex EEG, when 10% ammonium chlo-
ride 0.0l cc was injected into the cortex, the thalamus, the nucleus caudatus, the midbrain
reticular formation, the hypothalamus, the amygdala and the hyppocampus of both the nor-

mal and the hepatic insufficiency dogs.

2) Following a microinjection of 1—10% butyric acid into the amygdala, the hippocam-
pus, the hypothalamus and the midbrain reticular formation, the cortical EEG of hepatic
insufficiency dog turned over suddenly to the slow wave pattern (3—7/sec, 150—3004V in
amplitude). In the normal dogs, however, this phenomenon could not be found in any case

by the same procedures.

3) There was no change on cortical EEG, when successive injections of both 1—10%
butyric acid (0.01cc) and 10% ammonium chloride (0.01cc) were regionally made into the
amygdala, the hippocampus and hypothalamus of the normal dogs.
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45 The EEG of the normal dog into whose amygdala and hypothalamus 102 butyric
acid was injected showed only an arousal pattern without slow wave. But, if 5% ammon-
ium chloride (5cc) was subsequently infused from the femoral vein, a slow wave (4—5/
sec, 100—2004V) appeared evidently.

5) Following an injection of 0.8% saline, 102 hydrochloric acid and 10% formalin into
various parts of the brain, there was no change upon the cortical EEG except that it pro-
duced the arousal pattern.

6) It is reasonablly presumed from the above evidences that short-chain fatty acid plays
an important role to produce the EEG slow wave in the hepatic coma and that it has a spe-
cific with the tissue in the areas of the amygdala, the hippocampus, the midbrain reticular
formation and the hypothalamus. Ammonia has no direct connection with the development
of the hepatic coma but hyperammoninemia may make a precomatic condition or make it
easy to cause the hepatic coma by short-chain fatty acid, decreasing the threshold where the
latter can invade the cerebral tissue.
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513 ¢ PUE (LR RS R OFFHLRHR
(A) (B)

(A) No. 120 H-E Zfs  x150
PN, RO S ERRL 55,
(B) No. 108 H-E #ufs, X80 ,
TREVEICHT AR O & 8830 & 338 S 5 B3, BFIiCl
BlROBLICE NS DELDBE L.

#2N : WEBEEDMWAEALEE BN

A B
4) (2) A :1) Stereotaxic holder
2] . .
3 2) Stainless steel outlet tuke
Q) (@ (1)\ 3) Needle of microsyringe
‘ 4) Microsyringe }72¢f micrometer
B : Microsyringe (d#}% stainless steel outlet
tube JCEAREHE 2 RKNETRT.
1) Stainless steel outlei tube
2) Needle of microsyringe
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> <
o],
3
0.,1mm
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methylen 74 5 %DEIAICE Ut EIA AR, ALMAK, 10%formalin i€ X DEF L in situ
DR TEE L, Horsley-Clarke DEIZENTE %R L fz.
N. centralis medialis (Thalamus) J%¢¥ Claustrum
N. dorsomedialis (Thalamus) J 7% Hippocampus
IR E O anterior Amygdala
btk (basomedial.) JZ7F N. ventromedialis (Hypothalamus)
rP B RAA T O P b BERT A

N. parafascicularis ;¥ N. ventromedialis (Hypothalamus)
FAR :© BREROBRAANBETA L 2 M0 21t (No. 107 FFREFER)
-1 NS L \/\M\Mf\www/vwv VA AW N2 A A

S Ot i W b =

IF - I0 NV AANANST N WW STNSANNAAAA

m-mmwﬂmm.

(1) (2) ) 0.5 sec,

SO/N

(1) MEAERIMIE - arousal pattern %7K L, RHIZE(LAERDT.
©(2) 100% EkEE 0.01cc 2RIREPNIEAE RO : arousal pattern %R DA T slow wave DIl
Bz SN
1(8) 100% EsEE 0.04cc ZEBIEAEAEBONE : BA SELEREDT.
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HOK - MRAEMABEBIAICK S NEOEL  (No. 109, FFEEA)

18 M’WWW' e e A NWWMWW%W'P

P12 wrva AN WMLl MWWN\NWA
WL VI PN |

ez W A . AN AR Wb AN f
@) @ (3 | sou

1 sec.

) BHEABIRHEMKE : arousal pattern ZIRY.
2) 100% EsE: 0.01cc ZHROENEENEABROEAMBE - HEAKXOELEZRDIL.

) 100% E&EE 0.01cc % RPEBIMUEE: (N. reticularis lateralis &) NEABRONIE : &
Ath 2~55&D 6~T7/sec D slow component 23HI L, ZDRIEIL, LEKRT 2 HAER
. UL LEFHERIEET IE(BED.

HeX : BRAMBAEACKZMKOENL (N 117, FFERRK)

1F-Lp V/"\,\,\,\UWV MW

W . @) SOluV
0.5 sec.
(‘1) EABINMIE : arousal pattern Z7R7.
(2) 10%E:EE 0.01cc 2IFRAFEAZLDIKE : 5~6/sec D slow wave 253D 54, 2000V DE

FIEERLTO A,
00 et A i,
(1)
y EIE : EHRMNORRAD0GHEIEA
B30 M e L BREOEI (No. 121, EHR)
@ (1) FAFIINE : arousal pattern %759,
, 2) 109%HkEE, 0.01cc MEMMALRRME : 5~
6043 DAPIT B3 EZE( LA SR,
w0 M Vedpitulten N Vg (3) 10988, 0.01cc RMRAEAZNE © 5
» ~BOA AP N L Z (A BT,

(4) 10%B&EE, 0.0cc RPRTHMNIEABZIMNYE :

5 ~6053 LA IC Il EZEAb 230 AT 0,
1F-10 W (5) 10%®kEs, 0.0lcc HRGERMANEARING :

5 ~6043 LI PIC NIk LES LA BB IR0,

1 sec.
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LF-1T

LP-LT

LP-LT

(1)
(2)
(3)
(4)

LP-10

1p-10

(8)
(4)

%8l PR EREA I L B MR OE(L  (No. 109, FFEIBX)

FRTE———— \/WWW\M
VAP A sy A ’M\/*/W\\/\‘NW

ST ol
WV i e A i Y

50uv

1 sec.

HEABINEE : arousal pattern % R9.

10%Exi%, 0.01cc BHEBMIEARING: ¢ BIRIED slow wave DFELTL 3.
TEALSERRBIE © KOEMLLTHIE,

HABOS i« slow wave FERMOARZNSDEIRD, REZTBICET LG 5.

BOK : PRERMANBEEEAIC L BN DZE( (No. 108, FFREEFER)

T w
MM NWVER M -~ \/\_\m

W Ve i \N/\\M\A/\’\/W *

0.5 sec..

50u

EARINIE : arousal pattern %3R3 .

g%ﬁf@y 0.0Lce rhHARRANIEAB KNG : slow wave 25FELigy, ZOREIE 150uV
AUz,

EAL0G %R« slow wave OHEEING 2 &5k B-HOEEZED 5.

X 5 ICFEMM~10%EEE 0.01ce :BIMEAKLOMEE + B-1HI3IE%k L, slow wave DR L TS

5.
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WK = RSB X A 0% (No. 120, HFEERX)

e AR o WWWWW
o Aol M AT,
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(1) 7EABIRE: : arousal pattern 7K.
(2) 10%FsEE, 0.01cc FABDORNE : 5~100%IC 3~4/sec @ slow wave DSHELTL 3.

FUN = FRTERABBEACK 5 RMEOZEL  (No. 116, FFEERX)

LF-1T

g T L g WWWWW it f\(\”\;«'\)\f\{\/\m\/\m\

(1) FAFRINE : arousal pattern Z7R7.

(2) 10%E:EE, 0.01ce MERTHMAFEABRMNE : FAMNRCKAOREICERE, 3~T/sec O slow
wave T 2.

(8) HEABSHINKE : slow wave DIRIEIED L CHEERSOEENL BN S,

(4) EA05HM: : HFRSENT 23 slow wave BETS.

(5) TEABOSEMNIE : slow wave L BEHHTHS.
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B2 EHREHEAEREEIEA, (L ammonium EEBTIC K B NEDZL
(No. 202 ERA)

(1)

RE-RO A AWM AN SR SA AN e

(2)

PO P N A A AN, A e

LF-L0 A AN\t i S AN A
()

RF-RO V\f\f\f\/\d\m(“\/‘\/\/'\,’\/\/\/\/\/\*f\
w10 P AANAANAA N LA

0 — 5

1 sec.

(1) [FEARINKE : arousal pattern A 7R3 .

(2) 10%FEk#e, 0.01cc RHREAEABRMEE © MER4E CEMERIT,

(8) X NITHNAT b %/, ammonium Scc & HEE TR OME « BEEEARORNIEIZ 7~5
/sec DIERIETIIH 43, slow wave Hi—f{ii:ic R LT 5.

(4) X5 Sce, #H(t, ammonium % SR OME :  BREREABINEORO R MR L
7z slow wave HSIHSUIRIBIIREICIERLTL 3.



