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SUMMARY 

'Dle present study was undertaken to determine the problem of the 
nerve fiber-size dependence of the nerve-blocking concentrations of 
chlorpromazine, using two types of myelinated nerves, sciatic and phrenic 
nerves of the rat; and to compare the blocking concentrations of the drug 
with those found in the plasma of the schizophrenic patients. 'Dle results 
showed that chlorpromazine significantly reduced the amplitude of the 
evoked action potential of the isolated rat sciatic nerves, recorded with 
extracellular electrodes. 'Dle latent period in these nerves was prolonged 
indicating lower conduction velocity than the control ones. 'Dle depressant 
action of chlorpromazine on the ampiitude of the compound action potential 
was reversible and dose-dependent. 'Dle concentrations required to block 
the rat phrenic nerves were about 10-fold lower than those for rat sciatic 
nerves and were higher than those found in the plasma of the schizophrenic 
patients. 

* Supported in part by the National Research Council of Thailand. 
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111.1'1.-tl.1'1. 2525 

Na"n~ Chlorpromazine ~EtiuU~=sin 

U~UIA ~E~5nJLA~, 

\ivi L'111,ju L dB""' nilullqrJ il'nvin1"Ju'i>'foJ11rirutJ., "a1111 ""' "u1J!l<1 ~.i,11a•u""'" ( 7 , a) iilU!Jlii ~·ud 

1.;'->uwnu iilU """'" •!'/'lo""''" L iluilu'lla\lu-i->fl!J<I h,,;;,,;l;:;q'llil'11'i 1 ii' L iiVlflo"l'IJo I""'" LLM \liiin-iu 

mUWUBnUR'loULiluilU'llv\lUo1UL~iJR '1l1NmU'JUV11""1\ifiL'11'1 (7) 

flo'li'lfltt,•rlu<iiuq11il''lla\lUo->fltto1'lR<iW>ll1RaL;UU'l""'l'JUilfliilU<J\l 1.;';:;~.,,U\loU1~ 

Uo\lLL;;, LL~"''""'ua<u111~iin 'ilun1"li'lntt11u Squid giant axon ( s, s) ''""1u tau 

""'""''ll'll<l\ln!J (10) n-i"li'lntt••flu<iiUNil'lla\l Chlorpromazine RaLauu"'""'rJuBniilua"'ll"" 

#vi~tgu"~n~<UUlJU\lUU~olluau ~"~" n1"l1~udcy"ll~vi~tl.,""";;f,,"P!"tt'N"'ll"" Chlorpromazine 

>fil~a Lauth•••11 Sciatic """ Phrenic 'll<J\'.111\\'ll" 'il"il'llu••m'fa t.i'mi-i~uil"m'"~'""u 
ua~LU~UUL~UU~d!Ut~"~U~D~U1fln~n1~u~a~~1ruu~~~I~ fiURdlULn"~u~v~u1~U~1u~1u1u 

11 moiilUo'llil\l ~J, u 

i'l'l'l il ""' ULLil "u-i'111i Uo Lrn "<lo"l I Ril~11i1 !J fl'l"ll'IVl<!<l\lff\lvtUV!d diu Analytic 

chemical grade 

•n""""'"'11'ii1un1-;;l'lfl<!il\l~nfl'f" 1MLLn Tyrode solution '11\ltlc;•nmJ.;'-,ai!T> 1.,il 

Ril1tl~ 137 mM NaCl, 0.5 mM MgC1 2, 3 mM KCl, 1 mM CaC1 2, 0.4 mM NaH2Po4, 

20 mM.NaHC03 LL"" 6 mM glucose ilTHvt~,jj"""'u1uu'in5u LLm•·fott01ii'il pH 7 .4 il~ 

lilllil tl'lan••L~ll 101, HCl 

' 
u•~11i1un••vtviail\l 1 ~LLI; Chlorpromazine hydrochloride 'If"• •!,Jnl'l'i 1ii' m••nulu 

Tyrode solution 

'Hln,-;; ,;,'" .. LL"" """"\l'1ntt•111-an'i \l"1U'll il\l L awh •'1•1'11'1\\ 1;mviu!J"\l1l'in••"'•'n 

Kuperman Lrn" Okamoto 1'11;.,,a\lolJ1.) d:hiil A, A. 1966 ( 11) ii'\l1fln,.11il'1'ltl.iil1 A\lfl
0

il 1uif 

»\Ill•• (Albino rat) lif•iju'il'lunll••"•ru 200-2so n{ll !.Jflvt'i1.:J.i""1"1aQvi 

Sodium pentobarbi tal 50 mg/kg Lv-ifi.i.,\lwil\l Hil'1\1'1"unN'lfill'ILLVfl Sciatic M'l°il 

Phrenic nerve il<lfllJ'lLL.i1.)1u Tyrode solution 'il'1A-,U1jll~ruvt3.1>i1~1'! 37+1 'C LL"•ll-lu 

pH ll"> •lJoru 7. 4 
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fl<"><l\'J '""'rn"if11>im11nfl11<1\'J Compound action potential, Conduction 

velocity trn" Spontaneous activity 

11li\'J'1<m1.it11 ·ryrode solution ""'""'Ull 1 o l!<n Sciatic 11'>0 Phrenic 

nerve ""l.lfl1J'l ltlcn\'JUI! Electrodes wf11'li0\i111 Three-compartment chamber '11\'J:Urn1 

fl'JU!i!U~M'll.Jill.;"wf a7:_1 • C .i,v 1 R~'1\'J B. Braun Melsungen 1rlas'1\'Jfl'l">ii11nflRil'1<flfl'l">l'l.,,,'1\'J 

111uru"wfii\11"'1.li.itn Compartment fl"'l\'JU'1\'J Chamber '11\'liifl1'l>lfl-i'l\'Jtl'i""'ru 1 -a.". "" 
• d .... "" J ""'1" U">">'l."'" Tyro e solution 1tR'1'10lv\'Jfl'l">i'lfltt"U]l'ltl'!Hl\'JU'l Compartment fl"'"""U11'j.V'll'l " 

"""'niu Tyrode solution .i,11 Compartment a'1\'J;'l\'J~111a'1J11u-a1t Mineral oil 

~-tl~ 1. Compound action potential ""'""~l!lflUfl'l">fl1"~11 Sciatic nerve ,;,u 

fl1"ua1wih11""'"'1fl Square wave stimulator fl"l<"..i'"flflv (Voltage) wli.!n1"~11ii~< 
Supra maximal a'111~u A fibers '1U\'JL1Jfl<"1i'lnH<1rln•nuq11tu'1\'JV'l~ii..i'1u1J<flU'1\'J Action 

potential '1'ldius'1\'Jif1Jiin Action potential 11uu Monophasic action potential 

;l\'Ja<u<1n11'11.i1.,vn<-a11'la<u1a11tl1"a'l'l,j,11~'1Y1"11;," Bipolar distal recording 

electrodes 

! 

1 cm. 

moged area 

M1nera1 011 chamber Drug chamber Mineral 011 chamber 

1t<lfl\'J'1,l'l'il<l\l Three-compartment chamber """fl'l'i<if" Electrodes ~1.!1urn., 
11""""1mutJ1"a'11 Sciatic uv\'J11~~,, 
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N~~n~ Chlorpromazine AoL~U~,~atn 

U"~l~ ~D~,nuLftD, 

il'iwforn., llmn 1 if u,iluq>1il'11 "~ u'l~ii.i" 1 .1'utJ-; ~il'l'1Ll'lu11i..i "~fl., •~u ;;,., ufl-;" !Lil 1 l'hh 1 >/,. 
~;,u,auiiq11il'11'i1;;1n"' Spontaneous activity 11'i,.1u~il'l11'1.,n>1'i1'11"'u;Hfl'l.,,~u•nuR" 

,.,,~ 1autJ.,•il'l11~,;,;r"'11,11a• 1.;'uu Electrodes rnii,auuu\1n11u,"'11"~ Base line (noise) 

ri1m1iiu'lLLa•11ii~'l'ln1iiu, (~ Compartment na'l~) n'l11u,., (Amplitude) 11"~ Base 

1JIJ'l"11l"" Spontaneous 

activity 11a~ Monophasic action potential ""\Jfl1lu'lu'1•v LR~"~ Preamplifier 

LL~•\lflii\I 1uifo Cathode- ray oscilloscope 

•nw1'1 

ri"ufl,.,.,.,il,.uq11il'11""",~fl"'{""".,;""uul1n Amplitude 11"" Base line (µV) 

''"" Monophasic action potential (mV) il'" 1n"1;tJ~'1\lt1"" Action potential ,,.,.-;., 

Latent period 1~""''iu'"!11M'l Conduction velocity ~fl s u'ln1ilu1•a'ltJ.,•11'lru 1s-20 u'1n 

""""L'"lil'ld'1'iun;, Control period <10\11un'l-;11"1il""'l"ihi"~","'i"t1"~il'l.,1Rii1"11 i'IR1'111 

(Amplitude tJil\I Compound action potential 

!Lil• Amplitude mi" Spontaneous activity) ""uunn diu;t, Control i"1uiill,1'1.,1u 
fl'l';R 'iu•ruOi'~d' 

% Control ~ Response 
----x 100 

Control 

Dose-response curve 

Time act ion curve 11a•9l,., ," ii~ 1u>i""'l"'11'i1Ju.ia•.i,i'/ua"'~ 1 iiu.i'1mN Means ±S. E. 

il'"lu Regression lines a'i11fu Dose-response curves ,,~.,,1.,u~ot1il~ 

"Least square" .i,u.,n.i,~nuaii,~iiifoa'ifl'!l (Significance of differences) 

R'iu•rul.,ui~ Student's t-test 

~ 

Sciatic t1<1'1ll'i,'l'iu'u 12 1ilu 11a• 



' 

Thai J. Pharmacol. 

Oct.-Dec. 1982 Vol.4 No.4 197 
Effects of Chlorpromazine on Nerve~ 

Noppamars Wongwitdecha 

11',11.i"" Liitrnttiu Three-compartment chamber \'Iii Tyrode solution Ll1u L-iin 

' 1'1'1 Amplitude trn\l Base line (µV) LLilZ Amplitude 1rn\l Compound action 

potential (mV) Tyrode solution u--.u .. 
(P> 0.5) ~,,,"n 

u Bn'>'111dfl-:rn.1 L ~-i iu11-,.,u'iil1J11J1'11Ul\ii..i--. 1,;,,.,rwi--."nu v;,,Ju.,.,0.,11--.-.'i~vif ..i--. Contra 1 

'JZ 1ilu..i--.\'l'l'., 1.illii\l'>'lni'ILLtt Liiull"l~1nn iu Three-compartment chamberu--.u 1 s u--.fi 

* 

Control period 

LLill'l\ll'l'l Amplitude 1lil\l Compound action potential (mV) 

Base line (µV) 

Tyrode solution 

Time (min) 

0 

5 

10 

15 

20 

25 

30 

45 

60 

Lilu..i--. Mean ± S.E. 

Amplitude of compound 
* action potential (mV) 

8.25 ± 1.18 

8.78 ± 1.14 

9.15 ± 1.09 

9.36 ± 1.01 
** 

9.45 ± 0.99 
** 

9.63 ± 1.05 
** 

9.52 ± 0.89 
** 

9.17 ± 1.12 
** 

8.95 ± 1.07 

Amplitude of base 
* line (µV) 

62.14 ± 6.55 

61.67 ± 9.87 

57.51 ± 4.98 

53.67 ± 6.89 
** 

52.75 ± 9.17 
** 

51.43 ± 4.81 
** 

49.67 ± 5.03 
** 

50.35 ± 6.27 
** 

48.97 ± 4.05 
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N~~E~ Chlorpromazine AoLUutl,~S,fl 

Uftli,ft io~~fl8LAW, 

2. NilVu\l Chlorpromazine ,;.,,~uu-;•S•» Sciatic V'1\l'llu 

'11~\lvon Control period ~nHoqntv11\lVo Chlorpromazine 'luvuo"1V'1\lVo 

l'lo\11 1.:iLLO a. 3, a. 5, 1 """ a mM L"1ULLnuil Tyrode solution 'lu Compartment 

""'"v"" Chamber .O,u Tyrode solution ilu Chlorpromazine vu'"'"'"d"1 """'u"~ 

Niilno.,~~VHU~o~n1 VU0"1'll~a"''"';u~uva" Chlorpromazine il'l~'luno.,'11"11ilu\ld (a.a, 

0. 5, 1 """ 3 mM) uqnl1;i,,, Amplitude Vil\l Action potential ~\lLLff"1\lLu;,uvl 2 """ 

;,u~ a ~""'"""nq»td~unu"'''"';u;uva""' Chlorpromazine 'luvu,.,.;;1 v"""' 

Amplitude va" Action pot en ti al • wv" • linuau L<oi
0

.i'o 'l.iiiu• 'luvu•"'\l"t'lvdiqn!l'.,., 

Amplitude va\l Action potential 1.:iuon u11nvond~n1 vuo"1V'1\l Chlorpromazine ~ 

'l ~'l uno.,'llOlilu\ld 1i\l<louo-.o "''"""" • !i • 'lu n1-; ~"il11111nruu-; •<I•» (Conduction ve 1 oci ty) ,,,;1,; 
n;'l.iLn"1 Spontaneous activity 

.... ... .L .. 
i I 
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! 

i-;-

I 
I 
I 

I I I I 
I r I i' 

• ·--I 
I I I I I l I I I I I 
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I 
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' 

...... I ..... .._ 
""--' -

1, I I I I I i 
I ! I I 

(n) (It) 

l mvL 

!!<l"1\lN<IV'1\l o.s mM Chlorpromazine 'lun1-.>i., Amplitude 1111\l Compound 
a;tion potential 'lu Sciatic nerve (n) n11u'l.iu1 (v) 15 U1n'll~\l~1n 
t'llU1 ("1) 40 Uon'll~\l~oftLWU1 
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DOSE (mM) 

LLill'l\I Semilogarithmic plots ti"" Chlorpromazine >lw:rn.1 L'u11.iuoi1\11 
fiuNat1,,\lu1lun1"ial'I Amplitude ti"" Compound action potential lu•au 
"""il1n Sciatic t1"""'~ nm\1•1n'l;u, 25 u1n 

3, Natl"" Chlorµromazine .i,,1auu"l"il1n Phrenic ti"""~ 

n1-;n"'a""d1~~n~1Nat1"" Chlorpromazine luR,,u,.iu.iu o.o3,o.o5, 

0.1 ''"" o.3 mM 1""';"'""'nu'lu Tyrode solution 1.iu1iiiu,fiunT'>nfilfilil\ILL":;n 

Nan1.,~~unu;1~n1 .,,,u1.iu.iut1"" Chlorpromazine l'l'l.ilun1-;n""""duqntafil Amplitude 

""" Action potential 'lu1auu.,"il1n Phrenic t1"""'~"tt1\luuuil'in~ (P(o.os) 

~-:iul'I 4 """fi1"'ie1"n<Jnl!;fufiuR,,U !tl1Jt11Jtlil\IU1 ,,iJ\1111,, IU~UU diuunUN'1fl1"iVl'1ilil\lb1J ,;;,, 

"""1'1"1» Sciatic ua, tl·nn{I;., 1iuu.,"il"1» Phrenic ""1,.im1nt11"" Chlorpromazine 

.J ' .... Pl' I llf ,,,!{ • ""' ~~Pl' 
Sciatic u1n fi"l"'i "" "N1'1l'llWn1 iluu-; •il1n 1 n il"LUu"Lnl'lil<1uqnllti<l\lU"1 11!1J 1 vw..,nun '""'"' mN 

fiu1auu.,"a1n Sciatic Ju.i,,u1Du1u1"1~ ~"Ju~\lm<1\1Rn~"Ln"L"i"" 1"'uRn~N"t1"" 

Chlorpromazine ,j,,,.iu11.,"a"Ln>!~t1u"L"n""1auN-u;tuana"L\IN"L\lnu 1.iu 1auu.,"il"Ln 

Sciatic (.i-,u1n~1au.i-u;tuuna1\I o 1s µ) """"iuu.,"il"Ln Phrenic (il',u'l..,~1.i°uN"Lijuu 

1rn1" o 10 µ) 1\'l,,u'im,>f1~ 1u'>uu 1narn1"""'"L""" •U'l"'g""" Chlorpromazine .iei 1aµ 

"""a•nlua""~ 1.iu 1'1uu1•il1n Dopaminergic (il',uln~1.i°uN-u;tu.Jn;i"L\I o 0.2 µ) 
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1 iJ,,-iJu1n1"u1 u1d mimri1~u1m'""., """ n 1'11 'lu m-. 1'i'1J<rnnq'lli!' (Onsets) .i.,u.;;,,,.;;, .,-,.,ti,,, 
,,ju o.s mM Chlorpromazine••'l1i1•i'l1u-.•1J1ru 17 u1ncy"<111J1.,ni'l'll Amplitude '.!!"" 
Ac ti on paten ti al "" 1u sojl, n1.,~ 1fiu 1ttudi11'1 1d0"•1n 1!JLALLtJn rn1 Tissue sheath 

" "' • v ·' "' • ~ " Chl ' 1 '• Ty d i!tl" l!Jilt!11<1uu.,•>11'1l'lln1i'l"'ll'll>li!Ut]'lltl'.llil" orpromaz1ne ULL'.ll •t! ro e 

solution ~1Juu1a•a1u.,~u.,1nD;, Amplitude '.l!B" Action potential ""'!."~u1n1nu 

unOin.,u 'lVi u1 ''" '11,,;,n,., """tl'll~'.ll"" Chlorpromazine diu LLuunilu 1 ui.n Nan1-.'ll'lli'l<i"d 

>IB'llfl~il"nun1-.'ll'lli'lil"~n.,•'ll;'lu1;uu-.•i'l1'1l Phrenic '.ll"""~ 

'll•1u1-iluiiu'.llil" Chlorpromazine uNmn'lln1.,u\;r~~1ru'.lli1"1auu.,•>11'1l Phrenic 

:U~1A;n...j.,v{"t.Uilu 1iii"1.1t.1":i::fi'1'VI Sciatic 11-:;:::utru 10 1.n., L\il61''.l"l'.,_1Ji.i11":i::Gt1V1 Phrenic 

fiR•1u1-,.i.,q'll~'.ll"" Chlorpromazine u1nn-i11iuu.,•a1'll Sciatic u.,•u1ru 10 1n1 

iauu.,•>11'11 Sciatic(?-12) Ni'ln1.,'ll'lll'lil"d,i-,uuuuu.,1u"1u~<Ou'.llil"flu~u1 ~-i1n1.,.,anq'llif 

.i., 1auu.,•>11'11'1lil"t11'.ll110"111•1wi" 1ttu Chlorpromazine ,.,, t1ilfi'11n••1funu'.llt11'll'.lliNt11 

.J a "I vv•0 " 'llU'.llt!1'1lli'ln••u Myelin lamellation u1" (14) u1'.ll1•t!R'l1!Jl'1lU'.llt!'ll11 na1u1.,nn'lln1., 

'll;,,1t!'.llv"lauu.,•>11'1ll~fi1 1.i' (12) a1t1;Nl'l~1.i''11nn1.,'11'1li'IB"ifl.u1U~tJU1ntJUflUNi'l'1lil" 

Chlorpromazine ~"1"u.i.,1.i'uu.,•>l1'll'lu>1uv" 1ttu 1.i'uu.,•>11'11 Dopaminergic ~"u'.llu'lfl 

Chlorpromazine uu-i11fiuu1~ufl'l1UUl'lil'llfltlbt!fl1.,'l,iu1')." '.llt!1'11'1lB"tJ1ff'lii 

il1'1'lii1..i~"11.i 100-1 ,aoo !J,n./'fo ~1huhfl'ii.,111'11L'llt1i'i-,1u'1•1.i'.;'uu-1d'lu'.llt11'1l 400-

aoo " • n • ('iu ;I,, diu'.llu1 ""' a"u1~w" rnu1• 'lu 111.,u;u '111., fl'ii., 1 mi ( 1 s) 11.iuu-i1u'.llt11 'll')." 

a.r1n 1rlei 1.tJ~uu 1.iiuufi'uPi'l'lil 1.-E11-ilu11~1-.1u1~V1;1M L fiVlf1'1"'5"if'l Lti'W'l::tu1\'J u:afua'l~ii~a\Ja'u-l'l'ilU'lVl 

'.llil"tJ1~'l1i~ntt1L~l'l~~·fi'll'1•UNi'1Wi!!at1u~•fil1'Vlrlu1 Ui!f1>1Uil"'ll"li!1" u•1uu1fiu~.,, .. 1ufiu~-i1 

.,, ifo•1n~J·u~uu~• 'Vl1t! Chlorpromazine .. ~. u1d• "'l""';'n tJ 'lutiru•ff~'llnU N1U'Vl1" 'muil1•n~ 

uan•1nd.,,~'lfi'll;a1u~~u (1s) ~\'.1Ju1da~"'~~~ut1a"u1'luwa1>1"11"'u'l1i Gas liquid 

chromatography u~1nlJ-i1l:i~1u~•u1ru so-300 ng/ml(1s) 1rlail l'l,'1. 1973 

Rivera - Calimlim ( 1 7) """ 1ifou-i-,u,,1ut1a" 1t111.'l.,1u"1u-i1~•~U'.llil" Chlorpro­

mazine iuwa1aJ1ii'1w;n-i• 3o ng/ml "~1uuNa'lun1.,.;'ntt1 ii'1~"""'~"'ru 1so-3oong/ml 

'll"l i!!J1f1fl-i1dio"~"i'.iu .. •iinlitnwi\i'lun•.,u;t;'., h .. ~ .. 111.,, LLW i],~ .~Utli!"tl1').\'.IU1 nm ~u1ru 

7 so-1 , ooo ng/ ml "" dlu iiuwntiil1'1'Vl; 'l Vifi., 1 n1iu1'"" 1 fiV1a1f1'1"lifn1;; 



t11.P1.-t1.n. 2s2s all 4 'oufi 4 202 
NQWE~ Chlorpromazine MnlSuu~~a1n 

uwu,~ ~o~~~Uinn1 

'! 1111 " • •L 1 97 2 Sak alis ( 18) uii" L i'lau.; 'l!J\l'lll'!l "" L tn 1.i-,·HJ\lTU-io ~1hv 1 ·rn1i'1-

'""'~~uu., ""''u Chlbrpromazine soo 11.n./~u u-.-..nD-i-..n,,-.-..111tiutiut1a\lt1'1iuwa-..au-.. 

""'"""u o ,3 µM. 11\lR'l'l!J 1ti11tiu~ih;-.. ui-..1 fi'Ul'l'l'11J·1ti11ti11mN Chlorpromazine >f.,,,,iiuff\ln'l-. 

11'ia'l!'l!•ruu-.•a•wt1a\l1iuu-.""'"' Dopaminergic '!ua11a"ll"1;utl-.•iil•w•w~-..dut1u-..1111an11-..n 

( ""' ""'ru 0. 2 µ ) LLil .n .. -..11a'iff'l!.i '11'1 V'1Hiil11'1i'l'!lil\l ~J-.a hf'Jiii'1 '""' ff\lJuli\lU<l!JUW :i•u-i-.. 

Chl orproma zine "',, aanqwil"u'iii1111 ·rniii"' urn 1.,"fl"n-..-.u'ia'l!•!Prui tJiilUil\l ( 7 , a) u•i""" 
• • Chl i . 1 ' .,,, I "" J cf • L'!lU'!lU'!l'1\l orpromazine Ui'lil'liil!J'l'l• !J~\li'lil'1'l"""il'1'1LiilUU.,"iil'"'"U1 '1'1~U'1ftiil!Jil\l 
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