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PENICILLIN-INDUCED TRANSIENT ENCEPHALOPATHY
IN DIALYSIS PATIENT

Masataka Tsucuiva, Masanobu Fukami, Toshihiro Nacai,

Hisakazu Yamapa, Mieko Mivakawa and Masuji Kuze

From the Dialysis Part, Kyoto City Hospital, Kyoto, Japan
(Chief : Dr. M. Kuze, M. D.)

Relatively massive dose of penicillin given intravenously and intramuscularly to a 22-year
old patient with renal failure under hemodialysis caused decreased consciousness, myoclonic
jerking, seizures, and auditory hallucination.

1t should not be concluded that this neuroencephalopathy was caused only by penicillin

administration, because there are many problems involved in this case such as uremic con-

ditions and state under hemodialysis besides side effects of penicillin.
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B Lo THREL Ty, ZDT &k, DL
LB WA IO N ARE T & T35 ENER - T
55 %%, -2 TX% blood-brain-barrier o 5-CRY
BB EEINDR =2 ) v EEROREC LT
BIKERONTRELIOTHAS LBLILS.
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IME BT I UE MRS UV SR
HEE - 77 v — F OB T DBEOS5HBOENE
IHEEORMECE CEETL. Thbbt DEFHOAER
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L BRIACGS, REEC BT FHiEE
Tyler (19680, 19712), Olsen (1961)®, Preswick
et al. (1964)®, Tenckhoff et al. (1965)9 X » C,
F ICRBERERF ORI B L T Jacob et al. (1965)%,
Kiley et al. (1965)», ERK5H (19687, 1969%) T X
o THRINTVB. L EBEHRFCET 2BHESE
VIR Pr AT Shea et al. (1965)1, Sand et al.
(1966)1>, Wright et al. (1966)1®, Jebsen et al.
(1967)1®, Kennedy et al. (1963)1%, Rosen et al.
(1964)19, Bluemle (1971) T X HBHIN T 5,
0L S OEEEARINEE X VDT T e —FILEE
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STREEREBCR W TENRELY Zhbls 2k
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35 R AERA
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2) BEMER--xb, [E #E, 7%
B, W4
3 BHEREAE--R2ROTE, 55,
(D) FER, FFRE N
BHR ARCKL TR SHED o Ciiiassyst
e DR HERFEREED 55,
ZELVBERENERII X TRE, ZhbYBFE
EZBIVCENMECERLAEDOAEEVBITHLEL
& uremic neuropathy it s BERMZEML,
BHRERCBEL GRTAC L LT 5.
—fCREBERE S X UBHEAEC I 2 s
BREL TR LIBEOERD DD, HBHH
B b O ANEIGIIE EOET L D2, ©
¥FosfEesbh s (Table 2),
i) BHEREC RT3 OBIKIG
i) Vi ZRENEEIC X 2 B ER O
i) R X A REmEE
L iV) MBI L 2R EE
V) TDEPER, FH, ERREOAEC XD
RS,
Table 2.

Neurologic complications

i) psychogenic reaction
chronic diseases - neurosis

ii) psychosis
onset of shizophrenosis

iii) emotional reaction — Uremia
iv) emotional reaction—Hemodialysis

penicillin
nitrofurantoin
chlorothiazide
transplantation — steroid
diseases—Tfever

v) others drugs

ZDERERRIDICHN S FITHR, BOEDOD
BTEL HITERR L LRSS bl T4l

FECRANT B Z SRBRRNCER TR TH B

i) BEEERCET 5 LBENRE

B h e s BB RCHL TASER & DEFED
B, HE89, FEN, BEHPESEINLETL
LB S S, ARBEHNCE A0 bd b &
DFNEENBBLADIRTL, O LITHRERS LT
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BRTEHA—TERVEETLHSE. IHPLID
SEBEITRECBIT T L WAHARE, KBV ALD
BITRE, TR 2 EEE» D, & QCATRE
BRiC D KATETW R ANEE, ThET HBIL
TLEDNEWIHFEERIC 5 B L, depressive
AR MRIEN T TBIZ & 5 X O b B/ 5 5.

UL BATE BEO HEEEEY Bl Tri i
medical social case worker & DEEL B\, IR/ kM

LEFIR ZOHL D DR ETHin WS &N TE S,

O EIEBEEADR T L BRBEE BT
HABLTHEZ 50LENRETHS.

i) W B NIIRRC I 2 MR ORAE
BHER»DRBIECEZESIE A TH L0 —K
MR REB L CBRARFFCEMLL L5
D% L, 20X RCBITHIE R 18D 5 AEAEL T
b, ELCMEBIRE Y EABCECETR L5
ZEi, HERBAD Do TLIR R, FUNE
THhre\s BERLHD, iy HFEHO BEI S
V. T OEFEFENLAERITA B OBENESRERY
o LBENESICIERCHELLTVESATE
5. REECKBRL TLXOEENTDEATIL
WARKEAR, FILBMOo8RTEE L L
WA, RIEBRES L UBHBRENRECR Ao h =
U LT,

¥ IAESRNCIIE S ECIRBIREL L o & B
EER LTI, ELAHNDLOLEIOENL
PETHB.

Table 3.
Uremia—Neurologic complications

chronic fatigue, irritability,
disorientation, confusion,
delusions, hallucinatory behavier,
apprehension, insomnia,

toxic psychosis~ fixed attitudes, torpor

Symptoms : myoclonus. fasciculation,
asterixis, seizures
—stupor, coma.

EEG: BUN 60 M/dl4 abnormal
diffuse slow wave
low volt.
complex wave

Tyler (1971)

ill) FREBIEF DL DIT L 2 FEHEE

IR BT 20 - MREEIH < HBELL
MEIRTHED, FBEOMEC LS Tyler (19680,
19712) B I OEIR (19687, 19699) DEHZ % &9
% & Table 3 HERAFIFL 228, HERACIZOE
DI HND.

T3] 5ok, RhgdEdm, £4H0ET, &850
SRR MERIER TS D, FRRRT
ZORINLT 0,

DA iR, AENEE, £3E, Hcims o
IRAE
CRBAZED D CEFRICHRL T 5.
Tyler (197D (37D @ HHREE LA,
FRRIAME, asterixis BTV 5.

Wi Bk, B, LJENENE

% DRFFREDETHR T & OB R R K
LS B bbhbivbhbd, 20O LT TIR19615F
« Olsen® A REAEAE OBRIC & » THRMERD
BRI EE Y BRCH EDT B, ‘

F I REERFO EEG 1ZBL Tk Jacob (1965)%,
Kiley et al. (1965)% 7t E¥ % BRI TV B,
ot Tyler (1971)2 3 hbd % & D CHIEATR D
B OB IREAEER ORI EREE &I13iE A
L, BUN 7% 60mg/dl LA ETi% < OB LT
Bl AR EDHDELTWD, TiebbRECkT 5%
iy diffuse slow wave, paroxysmal slow wave,
sharp wave, sharp and slow wave complex, spike,
4 and 6 c/s positive spikes, spike and wave com-
plex, low volt, flat 7e ¥R A BN D EHEL T 5.
B UL hyperventilation & X - € BEENSE
HEENPTVEL TS, IhBREBELOLOE X
LREMIEROZEL Uy 3 SACHYEL Tk L MERN
5.

iv) MEHEHTC X A EHEE

MREFTRE LREBREICRE T 5\ A\ 5 DR HfE
R LOEER LD OE L 2 LIERIERS J OB
FrRO BEFOELD K A EDBIT B0 f
EBITERCIIL 3o 5 disequilibrium  syndrome,
urea EE B LIc Teverse urea syndrome I
5. ZIEENTDED L iz E, BUN O ER)
FERCEFL LIS TaLBE4RTHLES
o BEERER L b b mEEFoE >R, Kill AT
BL DL Kolff BVEEM DI RRBELPT X
MNBH22D  Firdsh Tyler (1971)2 12 X 5 &R,
D, B0, MEek, MEERF, BWEF, fascicula-
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tion, twitching, asterixis, ¥\ >C cramp, semi-
coma I B\ A & LTuw 5. Bluemle (1971)18 3 X
BIC b % & T depressions, psychotic reac-
tion, skepticism @ 3 $ERE HIF T\ 5B, MEPEENTH
OB L iz Kennedy et al. (1963)19 23%EHT
TR A IERE OEIT L, BHPFERELRL, BN
MIDVEFOLOIXIBILVHUALWRELRL,
high voltage rhythmic delta wave & 732 &%
HMEL TS, F7o Jacob (1965)® (LBEHTRTOMEE
& OB DR4IE Tl % D66% W slow wave @
BN H BT B, '

Table 4.

Hemodialysis - Encephalopathy

H.D.— EEG (improved)
during HD. high voltage rhythmic
delta wave.
Disequilibrium syndrome :
restless, beadache, nausea,
vomiting,
hypertension insanit,
fasciculation , twitching, asterixis

cramp, coma
Tyler (197D

Reverse urea syndrome :
blood

liquor > urea

hypertensive encephalopathy

Osm.p.

psychotic reaction, depressions,
skepticism
Bluemle (1971

v) Tofit GREl, F, B X oBHEEEE
BUEEREBECMOEFRNEMHL, BHEROE
b & o LB ALRAL X5 CERETHLETH
D, BREBELHD EHEBEENE S L0
5 Z Eikiny, Wb S ENORMRNESR TR T
1, BAHES, H, RBEF7ALEOAC I
FELYURABIRETH S, ALITBHEOIVICH
WHRBAT B A Fip & ORENHIF© b MR EER
FRBITLEX IALBRTHS, Z0E»EEN
F&ET A LD E LTt nitrofurantoin, chloro-
thiazide 75 ¥ic X 5 MFEHERTC Lo Th 1BHH
fEEr x5 5.

=) VI L BRI < 194541 Johnston
et al. PVEEL LOMNRFIT, & ICRERER B
BEATRR I B VWA, e &P VEpOS=v Y v

BEN TAPARREL BB T 5L Wein-
stein (1964)1®, New and Wells (1965)%0 iZ X T
BRI, BHFEITOERE L THADBRRIRE
7t ¥ Table 5 R 2L EHH - fEEERE BT,
¥I8 X B ICiksemi-comatose i3 b \W BIERINH B &
EERHEL TS, ZoRREE LT Fishman (1964)
20, Dobell et al. (1966)% 3~<=< Y v blood-
brain-barrier ©E:@M:OMEE MHEE &C 55
= Vv OfERATHH S LTS, Fic Hohen-
egger et al. (1966)20, Heermann & (1965)% (3
=y vEIHIOEECHIERD A S L, EFREREE
Bl & BRI W TRFD Na, K OBkfi/s S EMH
BTy ARRHLTED, FOEEEEEDE, &%
b=y v Na, k<=1 v K #54%
OFh Na 0B NaCl, KCl % #icbxfchbd I b
bbb U BLSHL DI LIESE, =) Na
VRFK ORIE X7t o R BE L. T0RH
=2 ) vKOEEL Na 0FEOR 5 L5 Tuld it
BETRETHDERELL. LnLnEhOERE
CEAL T e fith b TR B, TOERAR#ETEY
LTEHVEFDFERINTS,

Table 5.

Penicillin-induced
encephalopathy in uremic patients

1965 New and Wells
muscular hyperirritability,
myoclonic jerking movements,
convulsion, auditory and visual
hallucinations — semicomatose
1967 Bloomer et al.
decreased consciousness, impaired
sensorium, myoclonic or generalized
seizures,
EEG: diffusely distributed low volt.
slow 4~7 %s  wave.
definite alpha wave.

0% Bloomer et al.. (1967)1® ¥ decreased
consciousness, impaired sensorium, myoclonic or
generalized seizures 7z X% FEREL, FToOIW
phenobarbital (3 4&5%)¢ paraaldehyde OFEE L
ELTWS, $EN ok ook ZORRPIL irregular,
diffusely distributed low voltage, slow activity of
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410 Tc/s, definite alpha wave #7R3T &V o TH
5. bbAAINLOMEERTIREERE TIZAH
fEE LT overhydration, gmfE, BRERELE
P ENTY (Wb oY o

ZHHLOBETOThIER =¥ ) v Cinl, F
21¥ Bloomer et al. (1967)19 {3 benzylpenicillin-K
% 25~408 EEIRCEEL - NRIBTLEE
DNERO 4 Gl L TRz, 26232 B coma
TEHADFRE, 2HF2IHRD = & {11~ 18Fflich
foo THRERC B LA & b e, ZBEOFITIIET
DERR= Vv (FVvEY VYY) THLHDTIERAE
BrRLeN L LRSS, REROBETHLA=v Y
v FD L DA H blood-brain-barrier & CIMAA
BCEEREY PR DTHH LI L bk
> TRLY, TOHEEFPKEE D Na iR L T
WEWH ZEEREBECANDET VEY Y VOBEL
B—HRLTEL2ohzlknX 5 CBbhs,

g New et al. (1965)29, Dobell (1966)22,
Bloomer (1967)' iZJ o T3 Wb Tnd X H e~
=¥y v REA R ETHERSICE - Tl it
REET D, HEHEORT LR OBHEEDRIED
DERRBN=2 Y v THDH LR INT, —RefE
FEEROE TR e THELd L&y
FERAEE L, 2O R 2EIL bz Lichd e
HBHH, BSOS EETIE2 ER DX
RIS EMTERTHH .

L LRERIN <= ) vHEHAEL DL, boé&
LEAEC BRI &0 5 5D BB, BT
NR=Y V) VDRR I - TOERI IR TELITL
{, BEHEREREOCLENEG, REEXDOLDOLTLL
RS, BITRERC X 2BAE L LoFHRO DA
MBI HVD SR RIELICE ELxbRD, IO
B, ARR=v y ViIIBLEE X hHE S h, FEk
2iPfe ¢ Kunin (1959)2 Dty HERH%E
CTH#EBEINTH D, REE FREETEEIIE
FCERREWETHHD, TRCZOLIICVAH
WAORRIBEROEE O L & THRBAREY E T
DTHBETRETHBLHELD. BEr LR HEV
THNIRE SIS B R MBIEN 7 7 » —F 55T
Z, ==y ) ERCIVWL TORIENSEE I I
ENTH 5.

L LHR R CENESRIIEITRRE 2o T
WBBHET BT BEALID BRHEEY XL
B, T X o TREL foh, FOBHREI—BHT
BAH0, TOEETD L O BFHO UL
L ERFREVCOTENE L BHBEOHN L NE

THDHZLXELELS, KB BsXheIhn
32 RS L BENEAF OENEEBC T 5 REMEE
Tt O ERNETH B, '

= E

D EEER L, BEAECEHRELECLICS
& E OEEEOHE T BEBADEIE L ERT 58
THY, APBLIHEETERVL, i zEFEL
oinb &V o T BTENBPFC L0 BHE OB
IR LT, AGEES LS 2L AEEDYL XM
BTHY, TOBEZBCIFED L EMIAEDBR
TWisWik T ch s, #HREOWNHAE, sHE, FREEA
LS L TIILDTEDLRD I LTHD, BHHE
EOBIE T HREEL D T, BITEDORK
HRFENEES L OE@EANETH B,

2) MIEEHAECE T ERSEDKECHL T
BERN=v V) VIBE 6 ¢ HEALICE ZANEEY
X L7 THEL . LEURENR= Y v 3
TRIEL LB L, BEEREEZEEEOLH
RIS, REELO SO L DEHIER, EVRELO
LD X BREMELE FEFHON IO H DS &
LB THRELICLOTHY, 2B h =y
Y vBEOG I L » CERCBERL I &0,
ASHDOOENROBEHR LIz LiX57e3rhsb.

AR OBEFZI9734E 5 A6 H TR I abhics3
B A AB RS B TAESRE L
TRRADR IV AR 2 VITEW L BREEHEO
R, KA, BEE, SHORRICEHET 5.
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