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Ban formulated the concept of ‘sympathetic center’ and‘parasympathetic center’ in the
central nervous system, and Folkow et al. reported that the electric stimulation of the post-
erior part of hypothalamus induced the marked liberation of catecholamines from the adrenal
medulla,

Tatum reported that the hyperglycemic action of picrotoxin is contributed to the cathecho-
lamines liberation from adrenal medulla by the excitation of hypothalamus via splanchnic
nervous plexus,

In this paper, the relationship between the convulsive action and the hyperglycemic effect
of picrotoxin was investigated, with references to the influences of several drugs related
with adrenergic function and two intravehous anesthetics on the picrotoxin hyperglycemia,

The results obtained were summarized as follows; _

1) There was no difference between the convulsive dose(l.5mg/kg) and the subconvulsive
dose (0.75mg/kg) of picrotoxin ih its hyperglycemic effect that was not affected with the
phenobarbital pretreatment, but the efficacy of its hyperglycemic action was more prominent
than that of strychnine,

2) The hyperglycemic effect of picrotoxin was markedly suppressed by the pretreatment
of thiopental or ketamine,

3) The hyperglycemic effect was not affected by the reserpine pretreatment, but the effect
was markedly suppressed by the pretreatment of iproniazid or chlorpromazine,

4) The hyperglycemic effect of picrotoxin was significantly suppressed by the pretreatment
of hexamethonium, propranolol or guanethidine, and the order of those suppressing efficacy

was propranolol”> hexamethonium™> guanethidine,

Bhks WET Lk ool ¥ W BTSN gy
#® B et
Folkow#»2 BIKTHY %R o2 AT cat-
19094 Karplus#vo] IR Tt HEMEEI @ echolaminef iz} oF10W #Eins gvbx st¢l z Ban®



—Z L4 : Picrotoxin®] BMmBEEASL 2o # 2 SHe pE—

& RIKTHS WARS A R £4 SRigH
B s BlZidige}l 649 20l Anand©s} Brobecks
< A% U HEe] MEES MLl BinEt %
HE R s REATG T ®Esgn.

Mo A ERpIEo 24 GABA
(:7-aminobutyric acid)e] $I EHIEHOS ARz Q
Lov hige s miEe  EmANnT %, B
& picrotoxin & EmBEEA-L FIEel Hplsd B
SR Vel g et EOle Bges JElyg
ohu #@estgleh, 2Ev A& picrotoxin o
SBIMBEFRAS, 19 REEAE HEENSY stgo
=, Tatum®& picrotoxin o] BMMEERCl A &(:
ERE dosx FEENAE Jepdelm stk of
&8 29 BmEEES BEATRRE.: HgsE
%} atecholamine o] ¥W#ES] 7] wl T-o] Ebdelm  Hik
gl e},

22}y Shimazu&'%'DL FURTFHE BRHMOD
Ao AR BB Y BARS 5
B #mE 9o Bams mas gotn sy
= Han %93l Frohman&&  thigie) MESwY
BHo T mygel WP WESgr. EE KTFEm
8] 12} tropic hormone 9] BIRFHABOZ 43
Sol BARHI FXT BEL vAd: Re B
9 FEOQ Wied 9 258 5w WEMS
2 RK TS monoamine iHRERYE & BWEo] 1%
st} BER L shgnk.

DES] mfe HRstd fgge REASE picro-
toxins} FEE BEA 7] strychnined) iR
= HBSlgln picrotoxin ] Bl Q3H F
B RIEES) Btk 8 picrotoxin o] 3 MiwaElE
RS BEhe Bastgon, PEMRSE =X R
R R $MEol picrotoxing] IR o
=3 pES BARBEsd)

Picrotoxin &

REmE U 5%

D BERBYzE —Z85d4 R—¢ fed —
BHLE FHES BE 15~2.0kgd] B KRS KO
TR A YT &8-S 6ntel 2 shgin)

2) BBAE

BRI

@ Picrotoxin 1.5mg/ke Ik &8¢

@ Phenobarbital sodium 50mg/kg M@ % picro-
toxin 1.5mg/kg HgHEE

® Strychnine nitrate 0. 3mg/kg M EHEE

@ Picrotoxin 0. 75mg/ kg & 8%

® Thiopental sodium 30rri:g/kg W@ ® picroto-
xin 0. 75mg/kg H5HE .

® Ketamine hydrochloride 30mg/kg BBk
picrotoxin 0. 75mg/kg H& B
- (D Reserpine 1mg/kg RigEfE# picrotoxin (.75m-
g/kg EATEE

Iproniazid phosphate 20mg/kg#iipEE#% picrot-
oxin 0.75mg/kg H4T B :

@ Chlorpromazine hydrochloride 20mg/kg §iERE
# picrotoxin 0.75mg/kg H41 8

@ Hexamethonium chloride 10mg/kg FiEEBEHS
picrotoxin 0.75mg/kg 5 FE

@ Guanethidine sulfate 15mg/kg §ifgE# picrot-
oxin 0. 75mg/kg HE&TEE ,

@ Propranolol 10mg/kg RijpeE#% picrotoxin 0.75
mg/kg EHE

o B ESsg .

Picrotoxin 3} strychnine nitrate & fF, thiopental
sodium 3} chlorpromazine hydrochloride, _hexameth
onium chloride, guanethidine sulfate = prpranolol
< E#HkA, 23 reserpine 3 iproniazid phosph-
ate = EBAEZ £4 EHsy. )

Picrotoxin-g #418)7] §ijell reserpne 5} guanethidi-
ne sulfate & 248§, - iproniazid phosphate:= 7EER,
phenobarbital sodium -8 1K, chlorpromazine hy-
drochloride &= 304, hexamethonium chloride &+ pr-
opranolol& 204, =®] 3 thiopental sodiurha} keta-
mine hydrochloride & 551 %% MH48+glc}.
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® # 9 picrotoxin E=: strychnine Mg 105
RIS IEES 23S EXER shes.

3) & EE| M 3.2 & 1 picrotoxin (Coccul-
in: R THEHAER), strychnine nitratesh
propranolol (E. Merk AG, Darstadt) phenobarbitel
sodium (K TLHIZEHR &7L), thiopental sodiums} re-
serpine” (FEYNZER TE#A &it), ketamine hydrochl-
oride (il £ 17), iproniazid phosphate $} hexameth-
onium chloride (FIYeAtiZE T34 &t), chlorprom-
azine hydrochloride(ZHHIES TR HREH), guane-
thidine sulfate(CIBA-Geigy Corp, )&s]t},
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(A) Picrotoxin o} BmEfEMH FASE

(1) HMBE : picrotoxin 1. 5mg/keg FEHEE

Picrotoxin ¥4t 1048761 WET IEH mEEE(75.
2043, 88mg/dl)e} J3}ed, picrotoxin 1.5mg/kg
(e dos)= B) EHE, 1530,60, 2 1205
of WER miEEs £% 9.0%, 128.1%,219.9%
2l 183.8% iEinE glow 304 LA4S) Binte IR
o2 FExslgdok(Table, 1, Fig. 1),

(2) Phonobarbital sodium 50mg/kg HiEEE
_picrotoxin 1.5mg/kg F 518 :

Phenobarbital sodium §ijEE# picrotoxin & #H 4t
kel JIES MmAEEE BREY mbsEe hele Bl 8
el dodeh(Fig. 2).

(3) Picrotoxin 0.75mg/kg E§tEE:

Picrotoxi 0.75mg/kg( : &S Yoz Y=F)S
CHEEEE 15,30,60 R 12044 MES mEEE EE
IREE (84, 4312, 89mg/dD ol Ikdted] £& 20.2%,1
09.6%,178.9% R164. 7% M= oA, 304 LAk
Fine FEFRNoR FEFESH s (Table, 1, Fig. D),
L2 o)l fEEEinE  BREY #Bind sl
JRIEEge) glgdek(Fig. D).

(4) Strychnine nitrate 0.3mg/kg FE&taE:
0.3mg/kg (: K& dos|=
B MR 15,30,60 9 12056 BISES mEEEE E¥
AMBERE (75. 003, 61mg/dl) e thdte] &% 4.7%,
34.8%,25.3% R 11.6% #hElgdes 3059 #
e HEHRRLe 2 HERESSE (Table 1. 22l o]
w2 (MEEE e BEEY Einel kil EEs 9
g -ed & 5 ddokFig. D.
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Fig. 1. Hyperglycemia induced with different dos-
es of picrotoxin, and comparision between
the hyperglycemic effect of picrotoxin and
that of strychnine in rabbits, (Vertical bar
indicates standard error;
¥ indicates significant difference, P<C0.01)

(B) Picrotoxin 2| BmiEfERol DIXle &EREY
S| HE

(1) #EREE - Picrotoxin 0.75mg/kg HEEE -

Picrotoxin ¢.75mg/kg 52 mEEs EE B
e mgos, % 605d BEfE(235. 50131 51
mg/dD)E vehygleb(Fig: 3), z#® picrotoxin
0.75mg/kg FEgH 15,30,60 R 12059 JET: M1k

Table 1. Hyperglycemia induced with different doses of picrotoxin and strychnine, respectively

W Picrotoxin 1.5mg/kg Picrotoxin 0.75mg/kg Strychnine 0.3mg/kg
Bl., sugar
(mg/dD) «
Time (r;nr)\\ M. +S.E. Increase % M. +S.E. Increase % M. +S,E. Increase %
.0 : normal 75.2023. 88 — 84, 43+2. 89 ] — 75.003-3. 61 —
15 82.00%5. 32 9.0, 101.50£10. 25 20. 2, 78.50+6. 68 4.7,
30 171.53+18.83 | 128.1, P<0.01f 177.0016.51 | 109.6, P<C0.01] 101.10+10.32 | 34.8,P<0.05
60 240.60£26.85 | 219.9, P<0.01| 235.50+31.51 |178.9,P<C0.01] 94.0047.37 25.3,
120 213.40£23.52 | 183.8, P<C0.01| 253.50-32.87 | 164.7,P<C0.01| 83.671-4.52 11. 6,
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(2) Thiopental sodium 30mg/ke §iREE picr- ;;; 1501
otoxin 0, 75mg/kgiF 418§ g
(3) Ketamine hydrochelride 30mg/mg BifE R 3
picrotoxin 0,75mg/mgE e : 5 |
Thiopental sodium 30mg/kg®+ ketamine hydr- a3 100
ochloride 30mg/kge. & #£#% RNigEEslz picrotoxin- §
0.75me/ke WA 15,30,60 B 120400 WEH mgE D |
e W) Mokl g WAE A5 (Fig. 9. 30 . Control: picratoxin 0.75ma/k3
(4) Reserpine 1mg/kg {iRE#% picrotoxin 0.75 o--o Thiopertal sod.30mg/Kgtpicrotoxin 0.75mg/Kg5
mg/kg E4iEE: o—0Ketamine HC1 30mg/Kg fpicrofoxin 0.78mg AKg.. »
Reserpine 1mg/kg = FigEska picrotoxin 0,75 o‘ "5 E':O 6‘0 , IZ'D
mg/kgiE4HH£ 15, 30,60 B 1205 o) WIER mMEEEIE - Time(min) -

% +3. d st 4 5%, - : . :
R (80.5013. 66me/dDel Hested 44 29.5% Fig. 4. The infuences of thiopenthal sodium and

117.7%, 215.8% % 113.0% #u= glom, 305 L% . ketamine hydrochloride on the hyperglycemic:
o] Eine HatEmes FERSG. 28 ole g effect of picrotoximn in. rabbits,
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IFig. 5. The influeces of reserpine, iproniazid ‘and
chlorpromazine onthe hyperglycemic effect of
picrotoxin in rabbits,

(I E BB sl Bl #Ehe] 9wt (Fig. 5).

(5) Iproniazid phosphate 20mg/kg HIEEHE
ypierotoxin 0, 75mg/ kg i 518

(6) Chloxrpromazine hydrochloride 20mg/kg #%
JBEE % picrotoxin ¢, 75mg/kg FHE -

Iproniazid phosphate 20mg/kg ¥4 chlorpromazi-
:ne hydrochloride 20mg/kg2 %4 WifEslx picroto-
zxin 0.75mg/kg H4H% 15, 30, 60-2 12056 HRETE M
EEE BB std BHER BAEaddtFig. 5.

(7) Hexamethonium chloride 10mg/kg #iERE
rpicrotoxin Q. 75mg/kg 418 : Hexamethonium ch-
loride 10mg/kg .= FEEstm picrotoxin 0, 75mg/
“keESR 15,30,60 2 12034 HIERE IMEEE HERE
Bl A BES BOE 290 Fig. 5).

(8) Guanethidine sulfate 15mg/kg' AER%E pi-
«crotoxin 0.75mg/kg 58 :

Guanethidine sulfate 15mg/kgo-2 FigEs}a pi-
reotoxin 0, 75mg/kg A 15,30,60, 2 12046 I
TR M ERMLEE (79.50+3. 30mg/dl)el
gk %% 10.2%, 38.1%, 133.3%, % 98.1% #m
o] 304 LM%e] Bint HitBmes FERIIVY
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Fig. 6. The influences of hexamethonium, guanet-
hidine, propranolol on the hyperglycemic -ef-
fect Ofupicrotoxin in rabbits,

HEEEe] mpEfEd HItd e &% 13.7%, 38.0%,21.
2% B 29.5% WA S gen o4 3059 RIE #H
SR B R B Y (Fig. 6).

(9) Propranclol 10mg/kg HiEER plcrotoxm
0. 75mg/ kg 4B -

Propranolol 10mg/kgo 2 A& st picrotoxin 0.
75mg/kg A 15,30,60 2 120554 JE MAEEE
HER fetd EER RAE2 ok (Fig. 5).
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nigro-striatal pathway &) soma dendrltlc transmiss-
iono]] GABA receptor 7} ArfEstelm #4&3hg o).
3 Loscher®-2- R GABA £831 GAD(: glu-
tamic acid decarboxylase) {EMEEE7F GABA $EfHigEd
picrotoxin 5} isoniazid o] fkabe] TS ol ouk bicuc:
ullinesz} strychaine of] {&3lo] 28 ulx] kgt owd
plcrotoxm ol fk¥ fEFEE phenobarbital & nHE g
24, phenytoin-& 28 Eagrte @il

weld EEE MERAEE picrotoxin 3} wFHEE
34l strychnine o] Fl¥EEE-&¢ st el §irE
9} fERel #%s8] sstg et (Table 1, Fig, 1),
o] AL WL Tatum® P w& BEFTTY Hihd
A #EY AAY AR g FURTERN F
37w Aoz YA

= & BB A picrotoxin 1. 5mg/kg4 Bif
%ﬁiﬁﬁb] iR 38q] phenobarbital sodium 50mg/kg
ﬁﬁﬁ%ﬁs P8¢ wAgsken (Fig.2), picrotoxin

1.5mg/kegot 0.75/kg & EaBE(ER A4 FER
T EE —"—‘F Siﬂﬂ(Table I, Fig. D. o|¢ Z2
RS picrotoxing] BIMEIEM] 2o EEMEM
BaBglel vebd 4+ A2HVE Eikebe Aoz B
e

:Brown&?0-& pentobarbitale] GABA 9 ﬁim

#AADGT stglen Bowery&H®. & HiBHEo] a&ﬂ"

barbiturate 9 4-& bicuculline ¢] GABA E#i{EHS
oS WA ke #Estsicl. #ekAl thiopental so-
dium 3} ketamine thydrochloride ( : # barbiturateZ:
FRIEEE) 7t picrotoxin @Ml w3+ HEL WK
SsiRlel e Gt picrotoxine] BRE(HAc]
Egs s e Fig, 9.

o] $h4h-& &7 GABA 9 {Ef =X picrotoxin 2]
GABA ##ifE/Ad #% thiopental sodium & gL
2o fiale] vekytelan 8yl el thiopental sod-
ium 3} ketamine hydrochloride ] 383)F FiBE(ERP A
BBl = Aoz Bk ,

Azzaro%:? 31 London%:% .. [§FA monocamine &
Eol WAslel FEBEES) threshold 7} TRz 3
gz, Wied®!® & FHTIRY monoamine & BEtH)
of WetA WTEMS AT Wil 24 pEe 9
vtz @kstgish. AelA A monoamine S B & &
“FAI#] & reserpinez} A7) & iproniazid?® 7} pi-
crotoxin @Ml ¥A+ BEE WL s} picro-
toxin ¢} JBMBEEA-S reserpine ME L PEL o
Agkgk o), iproniazid - phosphate FifiE 2 B®s W
#I5] 91c} (Fig. 5). 2@#] Domino®™ & chlorproma-
.zine ¢] reserpines}k iproniaiid o f3F B§ monoamine

4 gqck(Fig. 6)

By pE—

B B BAAYn &4 °v=l T2 chlor--
promazine o] BH TRl fefEst 22 morphine 8 #:
mEERE MEcda ESA. .

w}g}4] chlorpromazine o] picrotoxin j@ftiEe] =
A HEE Bxstginlvl, picrotoxin o BMEEEH
o] chlorpromazine fiEE s HZs NS & -
A ek(Fig. 5). Bkt 22 #EFESL reserpine o
ddrenoceptr o) BT BHKIEM®™ EE reserpine o
fshe] J§ monoamine & o] WA EEZ KT KM
o} BENTTESTWOR ERddds & £ do.
W picrotoxin & B BE( : 45 BKTE) R
monoamine & EAe] ¢l 2L HF7F v Ao BE-
e,

Picrotoxin® 3 BfgS] ¥4y Eol WK FREE
(eFio 2 BIBSEE catecholamine & BHEA A 25
BiuEfEE-S Jebdckn geh, el Stewart&ve
& it 2 velE BNEH SRS BIERERY =
B4 vt wsEstg e,
wlekA] hexamethonium, guanethidine @ proprano--
lol#so] picrotoxin FmiEel w3 HEE HgEstg.
weh, 2E-& E5 picrotoxin o] BUi¥EEA-& MFISH

2w, ¢]u] hexamethonium 3} propranolol & I
YR/ foaethidine o) MAEHLY o BIAL 2
ol gL FFEE picrotoxin o]
SRR 8N 7 A (Fig. 2)3k ¢4 pic—
rotoxin o] B BE{ERI0] THEAIT S RE R ek
g wkehE Ao HERd

E B

Picrotoxin €] 3@muigrrel el st KHES) B
%8 #askaL, picrotoxin 3} strychnine o] sEuftkEfE"
Be H#stgom, obgE BE $4pTe] picrotoxin
o RMEERY YA L BEe B gosk ge-

e Ageh

1. Picrotoxin 1.5mg/kg 3}t 0.75mg/ke o] s -

R4l SkelA REMY g 2 Sl

2. Picrotoxin & Bin¥EfEHE-& phenobarbital -sod--
ium 50mg/kg FiRER FE-E WGyl

3. .Picrotoxin 1.5mg/kg =0, 75mg/kge] S
{EF-& strychnine 0.3mg/kg 9 22 vl #B&s) B
g4},

4. BMBEERA $le1A, picrotoxin  HEHE 605
=11 strychnme EHE 30549 &% 188 HRORE
4 Qg o

5. MsRHEREREIT Sl #3L picrotoxin o) B HnfEHR

— 6.0 —
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lelAl, EH#E% 3000 29 REHREE £ 5 dd=

6. Picrotoxin 2] 3B fiE{FMA-8- thiopental sodium
o ketamine hydrochloride §7p2E = B MM o
=y

7. “Picrotoxin o] BifE{EA-S reserpine FEE =
B RS- wkx] &ekon} iproniazid ¢ chlorpomazine
PR BEs =g ’

8. Picrotoxin & BMi¥E{ERA-2 hexamethonium,
guanethidine, propranololdl] fk&le] &S MHls
ol o9 .guanethidine ] picrotoxin B fEHMEIERS
‘hexamethonium 5} propranolol o] Ao} Hsle] %
ey ek
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