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Effects of Taurine and 8-Alanine on the Responses of Dorsal Horn Cell to

Various Stimuli in Cats

Young Ik Koh, Sok Han Kang. Jin Hyuk Kim, Hong Kee Shin and Kee Soon Kim

Department of Physiology, College of Medicine, Hanyang University, Seoul, Korea

In 19 cats anesthetized with @-chloralose effects of taurine and B-alanine on the responses of wide
dynamic range (WDR) cells to mechanical, chemical and thermal stimuli were investigated in the
lumbar spinal cord of the cat. Also studied was an interaction of strychnine with taurine in affecting
the activities of WDR cells. Following intravenous administration of taurine, the responses of WDR cells
to all types of mechanical stimuli were markedly enhanced, demonstrating that the response to pressure
was most sensitive to taurine action. When the receptive field was exposed to thermal stimuli (50°C) for
20 sec. taurine increased activity of WDR cell to 169.5% of the control value. The K*-induced
activation of WDR cells was invariably suppressed after taurine administration. Intravenously adminis-
tered strychnine remarkably reduced the enhanced response of WDR cell to natural stimuli resulting
from intravenous administration of taurine. Also S-alanine markedly activated the response of spinal
dorsal horn cell to natural mechanical stimuli.

These findings suggest that neutral amino acid and its derivative such as #-alanine and taurine can

enhance the response of WDR cells to different stimuli in cats.

Key Words: Taurine, S-alanine, Dorsal horn cell activity, Strychnine

1968; Guidotti et al, 1972; Grosso & Bressler, 1976) ,
X2 AZ taurines] YL A2 WA e
2 st A7l 343 3 ATAA] 9 Bl
Taurine, S-alanine % glycine8. F+ZAlo g Hal & taurined] Fx7} ¥Wl5H 4 glt}(Peterson et
olvzt AW 7]5HolA = GABA (gamma ami-  al, 1973; Huxtable & Bressler, 1974; Crass & Lom-
nobutyric acid) 2}+= FAHA o] & FA] olu|XAFE bardin, 1977; Huxtable, 1980) 31 3}= @3} taurine
oltt, o|F F taurined FE Ao de] FE3w gl o] AMET ol EYA W] At T

gz v TRFElAE AR, FH W FF24A44 = 3ok (Huxtable, 1980),

Aol "}%k FiElo] glow 53] AAA NS 4] AR 7] FFA ATt o) &Htn FA
A A "Xﬂ A o Lz FE5A £23  taurine® T+ H A 4} & 2 2 (Read & Welty, 1963;
32 Y Aoz oA 9 t}(Jacobsen & Smith,  Hawngbo et al, 1988), oFA 2 z}& (Dolara et al,
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1973; Franconi et al, 1982), 3}7) 2 2}-8 (Kaczmar-
ek & Adey, 1974) % ] =28 (Wright et al, 1986)
Sol g Bt ohizh 454 Bxe WEel 94
A28 e 24 (Vislie & Fugelli, 1975) 3 Al L]
Ca?* homeostasisol| & od e} 3}c} (Schagger et
al, 1980).

TaurineZ GABAY} glycinex] 2] neurotransmitter
(Pasantes-Morales et al, 1973; Federickson et al,
1978; McBride & Fredrickson, 1980; Yarbrough et al,
1981; Lin et al, 1985) 2 2} &-gkti= F Ao o s)
neuromodulator (Oja & Piha, 1966; Kawamura &
Porovini, 1970; Dolara et al, 1973; Ehinger, 1973;
Kuriyama, 1980) 2. 7}335} A o] elekalcis s

= A €% 7] Kaczmarek 7} Adey(1974) =
taurine oMo 2 T 5o AZoz2S HFad
A xale] HEE B3 AFoZREH taurined
d= A2 A7 g F4E FAA7H
=3 A2 taurine?] =] & 9] o] 5L A x|sln 2
A AF % calciumol] 2j8l §-hE seizureE o A3}
£ 2% ok A v Yo,

FFARAZE AT FESA7|Y taur-
ineo] -2} (Jasper & Koyama, 1969; Kaczmar-
ek & Davison, 1972) 3. 3}= =3} taurine-2 YJulH
28 FRARARLANA FEFE dolnzy o
AA EHE Vel d o} (Curtis & Watkins, 1960;
Krnjevic & Puic, 1976; Fredrickson et al, 1978;
Okamoto & Sakai, 1980)z dal= Y}, FHZ
Yasunamig (1988) & o} 9] 5217 o)A taur-
ine& olulz o 2 EPSP (excitatory postsynaptic po-
tential) & A7)} Aol e 252 27
A7 A= glokm selet,

¥ B-alanine® 33T x4 o2 glycine o
GABA® sl ohg} taurined} & -FAFEH 7|5 Ao

2% o % ofulxAtzt fAM4el Zthn YeA gl
o}, ol & A4} olu] xAlE GABAE & 4Rl Al
AALEAo|lnz2 vlaH gL d77} olFoize
'} g-alanines] QAW 75l BE AFE H4
Holct}, B-alaninex taurinex] 3 29 o> 3 £
o)A b ohieh Hool ) AAA L] FHAL
7} 2 A7l o} (Muneoka, 1961; Haas & Hosli, 1973;
Sonnhof et al, 1975) 1 ¥ 7.5 u} i},

DA1249 Al 1 3 1990—
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olgtz d}gle v} Haas 3 Hosli(1973) %= 1.9Fo]9)
HZAAA L] FRAAA A= glycineo] 743
7325l taurine®} B-alanined o 53 A x.o|w
GABAS| 3po] vlma ebsietz s3ich,

2 QYA FAlIEAL] A4FAA LS
activitys] o2& o $& FHsnA mopole] o
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dorsum potentiald- 2 F 23} FHof 5L W=
B Z #9l8 & carbon filament microelectrode (1.
0~2.0 Mohm) & A2} 3] Al 3l A E-A]o) AZA]
A 3o 39 2AAE AS AT} olefel B4

= HFFAA 29 single activityg ER13151 .
Ut BFF AT activity7} BHQl=]H RF(re-
ceptive field) & AR @ 5 RFel] 7812 7148
=- (brush, pressure % pinch) o gt gh-Zoll n}zhA]
AZYE AR3HReH, £ AdolAE 73l o ¥
FaxpFol] 25 vk3-3le WDR Al 2513 A of
Aoz s3ieh

ZNAH ATl o3ted FiE WDR A X
activityel] v] x|+ taurine®} @-alanine?] °33&F3- ¢
olx¥ 7] £)35le] 80 mg/kge] taurine % A-alanineg
Z}zh Aegabetz] A3 F 30, 60, 120 3 18030
7| A A x}p=el] gk WDR A £.9] activityS- 7]-& 3}
of Mz wlwstglct, o2 taurineo] 2f3fe
%l WDR A £9)] activity 5ol @] x| strychnine
(0.5 mg/kg) &] = AASIHA L,

& 3F A= gk WDR 4|2 9] ulg-o| taurine
o] Fojol] ofsle] MEHE PAE Yolus] st
Al taurine F-of A3} Fof F 18020l FA3}
WDR 4| £ 9] receptive fieldE- 50C & 7}-25 2
o 20 et WA olalol FuL ¥3L 7|
wmsigich, W taurineo] FAREEAe o

& S A

8§

=
o

°/lo of control response

S
e

WDR A £9] dh-goll m[x& F§& FH37] A
o] A& taurine§- £ 3}7] Aol K* ion (6 mg)-& u}
& HEFHHE T3t o,

A A¥E& E3}lod taurine %) B-alanined] Foioj
g &77t AAZE NG Wl g mlele) 4
 EEoAE 1714 WDR A9 activityzhe 7]
2399tk 44 WDR A2 activity 3 o]2] ¥5
2 preamplifier (WPI, DAMS5) & o] &35} FE4]
7] 3- window discriminator (FHG) & E-3}1|# 35}
+ activity2h-&- A 5t¢] computero]] J#HA]# post
stimulus histogram2- 243 514},

7l

4 &' 2 =

Taurineo] 7|A14 3ol Sl3he] §49 WDR
A2 activitysl] s]A% Q%3 o|e] FojAjzhel

£ 4Ee 2 ATE Fig 1ol Lt v} 7
o] Fig. 2+ taurine9] F oo} 93l Fury
activitys] 52 A2 715 4G |t}

Taurine (80 mg/kg) & AHAFAE F 304 -9
180&-7}2] brush, pressure % pinch x}Zo) 235}
S5l WDR A2 952 Vool 7158 A5
2E A A3o] h B3] taurine o T
18072 AL&HA Frhsle AHE A,
Brush@} pinch zx}2ol| gt ul-3-£ taurine 2o F
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&——e Pressyre
[ ZEREPY PlnCh

o
8
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120 180
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Fig. 1. Time course of modification in the responses of wide dynamic range (WDR) cells to mechanical stimuli after
intravenous administration of taurine (80 mg/kg) in the cat.
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Fig. 2. Responsc~ of wide dynamic
range (WDR) cell to mechanical stimuli
following intravenous administration of
taurine.

BR: brush, PR: pressure, PI: pinch.
Each mechanical stimulus was -applied
for 10 sec.

A: Control responses of WDR cell to
mechanical stimuli such as brush, pres-
sure, and pinch.

B: Responses of WDR cell to
mechanical stimuli after ' intravenous
administration of taurine.

Fig. 3. An increased response of WDR
cell to thermal stimulation (50°C) fol-
lowing intravenous administration of
taurine. Heat stimulus was applied for
20 sec.

A: A control response of WDR cell to
heat before administration of taurine.

B: An enhanced response of WDR
cell to heat after taurine administration.
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Fig. 4. Responses of wide dynamic
range (WDR) cell to intra-arterially
administered potassium ions before and
after administration of taurine. Arrows
indicate the time when potassium was
administered.
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potassium ions.
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1805l 77k 2] 2] 174.7+13.99% = 168,14 19.
5%2 ZrAHso) pressure 30| e WhgL
& x| vk22o] 222.4422.0% 714 E7lEl 22 o}
2 J1AA 23T 18t} pressure 2} =of 3l ul-$-o] &
Sl A S 2 4 e,

2l GAF (G0C)ol 1H43He 7915 WDR A%
S| A] taurined] F-of 7} o] & A E2] activityo] n}z|
T 9Fge WA T vl taurined] Foiof 2f3led
AAp=oll HHgk WDR Al 28] ulg-o] #A34A F7}

Hee & 4 dglen dAFol B
7] 7k 5o} after discharge & Abo] 2| 4% 9f o}
(Fig. 3).

£4) taurines] Fols} B ATl oJake] &
Wzl WDR A Z 9] activity 8- Fof w|x]+= L8
oo} ¥ 7] 98] K*+o] Eoiof] w3} 50]e] WDR

A F o] A taurine?] Fof A3} & 180Eo] Futg u}

Foll = 4

2.8 wlm3te] ¥ tE v} taurine Fof Foj= Kt
ion®] Folof oj3te] FubEl ul-go] A (=AY

sium ions was greatly depressed after
intravenous administration of taurine.

200%2) 57 ALL & 4 39 (Fig. 4).
AAA =}l i3k WDR Al Z 9] uh-20]| taurine
o) Folol oJ3he] WEHE A AE FEAL 2 e}
Fojelnx, taurined Folg § 180%0] At
2o 71 A% ATo] B9 WDR 422 whgo] =
71519) &8 &loldl & strychnine (0.5 mg/kg) 2 A
WY ZE A3 vl taurined] &3] Fr}E HE-S-9]
A5 JAHE o 5 U2 (Fig 5C) ol
Z 33 2 I+ Fig. 604 2= vle} Zrct,
Taurine®] Fofof ojdle thzAuhg-o] 1768+
18.0%7F#] Z7}% brushel] gl vl-2-L strychnine
o] Fool o 3te] 119.9416.2%7k=] zhAd] wbs}
o] thzx] uhg-9o] 7zbzt 257.1+28.29% % 189.3+24.
0%7+x) %712 8.9l pressure % pinch 2}l of &
ul-2-2 strychnine §of & 65.9+5.5% % 56.2+4.
T7%7+x] A H 2. 24, brush 2}Zof] gl HESH
tl% pressure % pinch 2}=o] o3} ul-g-
nineol Sstel vi% BAIN AALE & + U

o] strych-
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Fig. 5. Effect of strychnine (0.5 mg/kg) on the taurine-
induced changes in the responses of wide
dynamic range (WDR) cell to mechanical
stimuli.

BR: brush, PR: pressure, Pl: pinch. Each
mechanical stimulus was applied for 10 sec.

_A: Control responses of WDR cell to mechanical
stimulation.

B: The increased reponses of WDR cell to
mechanical stimuli after intravenous administra-
tion of taurine. )

C: Taurine-induced increase in the responses of
WDR cell to mechanical stimuli was depressed
by intravenous administration of strychnine.

12

&t shslF2ALC 2 taurines} §-AHE+ f-alanine
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Fig. 6. Summary of the responses of wide dynamic range
cell to mechanical stimuli after .intravenous
administration of taurine in strychnine treated
animals.

+ : p<0.005,
response.

% . p<0.05, %% : p<0.005 significant against
taurine-increased response.

significant against control
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Fig. 7. Time course of changes in the responsiveness of wide dynamic range cells to mechanical stimuli following
intravenous administration of #-alanine (80 mg/kg).
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Fig. 8. Effect of #-alanine (80 mg/kg)
on the responses of wide dynamic range

50

BZOOT (WDR) cell to mechanical stimuli.
BR: brush, PR: pressure, PI: pinch.
I Each mechanical stimulus was applied
150 for 10 sec.
A: Control responses of WDR cell to
100 mechanical stmulation before adminis-
tration of B-alanine.
5ol B: The increased responses of WDR
; cell to mechanical stimuli such as
,-,»LuJmmh._,é,gh,nm&adn)n,(njum K.'iﬁ:‘ mrn b B brush, pressure and pinch after intra-
5

75 “‘1 00 venous administration of g-alanine.

3-8 73 sulfon?| & 712 1 9 o] ©1<4 peptide t}. Taurineo] neurotransmitterql 2] neuromodu-
2 A Ik o bR FAolle o] latorglxol] AL ofAE A Eo) ¢l o) (Huxta-
3lA] ek AolA+ B-alaninest= o)y} ) ble, 1980) neurotransmitterdd-&- | ub3] 3} A=A
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22k FRAAANG FTEE $LE 52 9
on] o] F9lolq AFAZ FEAE AL
2, 5052 AAAT ) F2id 2 of

Uz}, synpatosome 33 HBAo] Arte A4
(Pasantes-Morales et al, 1973; Frederickson et al,
1978; McBride & Frederickson, 1980; Yarbrough et
al, 1981; Lin et al, 1985) %2 & <4 9low &%
& o=l o] taurine &gko] 7t4A-3lw], mitochondria
g Ca?* A&7} taurine o} &4 ojv], s I 4
Ao 9l AlZAA taurineg Fojslelx ¥
37} 9 B ohleh, FEY ool AE 417
TA| 27} taurined A 3ot E BAEL taurineo]
neuromodulatorg] & A|AbsHE w©Hx g XEEH3 9l
t}(Oja & Piha, 1966; Kawamura & Porovini, 1970;
Dolara et al, 1973; Ehinger, 1973; Kuriyama, 1980).

£ AgollA taurine Fof F RFell 7iafal 7] A3
2ol B aLoko] 8.4 WDR A £9] uk3-o] Aut
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2hE-g A AR Bl
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activity® 81047 4 9l ul¥ 0 2= WDR A%
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