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The Effect of D-phenylalanine on the Analgesia Produced by
Peripheral Nerve Conditioning Stimulation in the Cat

Sun Ho Kim, M.D.

Department of Neurosurgery, Yonsei University College of Medicine

Taick Sang Nam, M.D., Young Ho Lee, Youn Hi Kim, Kwang Se Paik, M.D.

Department of Physiology, Yonsei University College of Medicine

An effect of D-phenylalanine on the pain inhibitory mechanism of prolonged electrical
stimulation of the peripheral nerve was studied in decerebrate cats and spinal cats. The
response of spinal neurous was elicited either by electrical stimulation of the ipsilateral com-
mon peroneal nerve and tibial nerve. The single-unit activity of motor neurons which represent
the flexion reflex was recorded from a filament of ventral rootlet divided from either the Ly,
Sy or Sy ventral root, and activity of dorsal homs cells was recorded with a microelectrode at
the lumbosacral cord.

The conditioning stimuli which provocatg the pain inhibitory mechanism of the common
peroneal or tibial nerve was applied with repetitive, low frequency (2Hz), at a suprathreshold
intensity for C fiber, for 30-45 minutes.

The results of the experiment are summarized as follows :

1. Applying conditioning stimuli produced a powerful inhibition of the responses which was
provocated by noxious stimuli in either the decerebrate or the spinal cat without any statistical
difference, and this effect can be observed for 15 minutes after the cessation of the condition-
ing stimuli,

2. This response was reversed completely by systemic injection of a specific opiate antagan-
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ist, naloxone. It suggests that the conditioning stimulus of the peripheral nerve can produce
the endogenous opiate related pain inhibitory effect as the spinal mechanism

3. The conditioning stimuli can produce the analgesic effect by means of supression of the
activity of the dorsal hom cell which was related to the pain response in the decerebrate cat
The same result could be observed in flexion reflex.

4. D-phenylalanine, a putative inhibitor of carboxypeptidase which degradates the endoge-
nous opiate-enkephalin, was studied in this experiment under the hypothesis that D-
phenylalanine will emphasize or prolongate the action of enkephalin. Bu, intravenously in-
jected D-phenylalanine did not potentiate the inhibitory effect of the conditioning stimuli of
the peripheral nerve.

From the above result, it is speculated that the electrical stimulation of the peripheral nerve
is directly mediated by an endogenous opiate related analgesia, and the site of the analgesic
action resides mainly in spinal cord level. But these data could not support the hypothesis that
antinociceptive effect of D-phenylalanine results from the potentiation of endogenously re-

leased enkephalin.

I.M &8

g 4 o) F89 FFABANA opiatelike
peptide?) enkephalin®} g-endorphin 29| endoge-
nous opiate system©] '#7® o2} (Hughes¥, 1975
: Simantov¥, 1976) ©]&<} oA, Hejsty %
Fo g A77F ks] AW Ak o F pep-
tide® & WE2HE duAAA= $4ae 3
49} dorsal horn ¥-91e]4 ©JA 4|71 descending
pain inhibitory system (Fields®, 1977)%) #2 %
#2 97 F¥9 perisqueductal gray (PAG)SH
@A429] nucleus raphe magnus (NRM) % #4=9] &
2} %-§1ell opiate receptors} @A FFE EAFol
A ACH Hokfelt, 1977). = AZHR44 47
o 918] PAGSH NRM Atololl = st A3 27t &
A NRMAA A48l dorsolateral fasciculus¥:
B FH AR AN V% A WA
ARt EA e o]F F9l9) st 9 wx
BXE §olov T¥ATY Adg ALFHA
dAstad Frae $4AGE A, AFat
& ool #AHw ik (Licbeskinds, 1973;
Chan} Fung, 1975).

e stl g LehEt A 2n e AE
(acupuncture)o] MEEAZ AFL AP AYF
& Yol  @uAD Aok (VierckF, 1971;
Andersson’s, 1973; Croze®, 1976 Mayer$, 1977;

Pomeranz§, 1977; Chang, 1979). ¥4& R3¢ &
el 2R ARV 248 AFEHE

Wol Wslxl o]@ (Chiang, 1973; Fleck, 1975
Levy® Matsumoto, 1975 ; Todas} Ichioka, 1978; %}
BAF, 1981), 2 APPYol 0 HFHon
N4 electroacupuncture 24
ctrical nerve stimulation (TENS)3t tld#o] £
RE BHog & Y22 APz e o8y
o gk

olg g ol AFWY (%3 ASLE R
WE)w dehkes YEaste 439 Weld & &
olE po] AFsIHe] Yol g Ao YAsv AF
Z1¥g welele de ATEC] nausn vk
5% 2% 22 electroacupuncture®] AFE 7}
specific opiate antagonist?] naloxoneo] 213} 2\A =]
B2 morphinedt FAFY ¥4& AR AEE}
& vehdo] g Al (Pomeranzst Chiu, 1976
Mayer$, 1977; WHAE, 1981 : Chung¥, 1983)
ol ohvbg F&€ FRURAN A endoge-
nous opiate systemd& WA Z2ZH °]F pep-
“idett HUAA T ALY HHE Ao PANE
ul oo B AY9A $77k AAH L AcHPome-
ranzSh Chiu, 1976; Pomeranz%, 1977; Sjolund§,
1977; Zhang$, 1980; Yakshs} Elde, 1981; W84
§, 1983).

olge] R7HA Abdel SAs ¥ 9 electroacu-
puncture= FAY A& AId] FFAZUNY

scutaneous ele-
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endogenous opiate system& 2434 A raphespinal
SYA AARE AA Hgol ALHRA $F I
EA}E dehiAY A5 A st A
FANE dehiE Aoz 47dEd. 3¢ 2vE
peptide ¢ Aol EAsHe carboxypeptidaserh
aminopeptidaseEl 88to] &4 ¥AFo] LelzTH
(Marks®, 1977; Meeks, 1977). @M carboxy-
peptidases] % AAE FAE F$ ol peptided F
82 28 AHAA VFAAE JBEE BE elec
troacupuncture®] AFAAE ZeAL & A Ao
z 7A3% 4 U9 2 ZAZM Ehrenpreis§
(1979, 1980)& A% AMIA carboxypeptidases]
1A #<l D-phenylalanine® hydrocinnamic acid7h
naloxoned) 18] WHEHE VERE (naloxone re-
versible analgesia) & ot HAFHFOR
HyodoF (1983)& AMoIA electroacupuncturesh D-
phenylalanine@ FAl AHg3tele e} AFE3
7t electroacupuncture’®& ©Eo2 LIRS W
wth ed A&de 2udac.

2#u Dephenylalanine®] 28712l sl B2
¢l gl A& oheh 2612 D'Alessandro (1983)%
QAo 42 AR@e1A D-phenylalanine®l endogenous
opiate system®] FHHE FANLL FHE £ @
o Fgehes olgel wsth

ABAD AAAY dPABEINE TELY
& $% carboxypeptidase®} A} electroacu.
puncture® B E#AAL A9 AFaA A A
AL AFE A9 Qe AHolth. Hey 2 47
T 2¥olN §FY AE2 A" FIWA
(flexion reflex) & ©185} opiatelike peptides] ¥
Aai2 2HT caboxypeptidase) AAAL D-
phenylalanine & AHg3te] ASEA/L Fof WA
2# A&DeAE AFRH FA) electroacupunc-
ture®| endogenous opiate systemhel VA& %
sn stk

I. 48z g Uy

1. HEss Y S8R

AYEERZE AF 2.03.0kgli 9ol 448 &F
A ZgelE FF FEgie]l AR Ketamine
hydrochloride (25mg/kg)® S&FASIAl WHAIZ

7 o2 92 A59 9299 ABART AF
EES A8 7182 AEs A9 2E A
YEES A AYNTF voHGRE /KA 9
st} A AL I3 FAEAE A AHT
% (anemic decerebrate animal)2 FERT}.

Al AT 2 waRUZE 71
$13ke] F¥]E272 (common peroneal nerve)® 7
247 (tibial nerve) & 791 2H o2 PE FIsR
.

W 2Fde wet A3E 24 ¥ AleF
(L) A28F (S)747 £38AEE ABSHR
oo FT WS 71SE7] AW Ly, S 2 S A%
A2L S A s 2UFEF
d¥e LA forcepo2 302 AFE pin-
ching®}e] B4 2 (spinal animal) & VERW o
Welli= A4 shock 7Ike] FE AdF VSR
%

A8 zgo] Fuld nAolE 5 1A (ste
reotaxic instrument with spinal cord fixer, Narishige
A AF) Eoslz nEAAeH A} AN
ol 44 2} pool (35+1T)& TEo] &9 A
A3 249 Azg PAAAG. A APNLF A
A9 A7NATe) gsf A 28] F534E A
A 87] 43} gallamine triethiodide (Flaxedil) &
ZAFAste) 2ol A7 endtidal CO, FE7F
3.5~45%2 FAAA ATEFVZ TFAAT
1% endtidal CO,% ¥ capnometer (model
2200, Traverse medical monitorAt A1 &)& ©] &8t
7158t g 98 H&Fo]l £EHE heating padF
olg3tq F4ALE FANADG.

2 ssuse | L UIs

FIWAE dEA FENL Az IHA
ok & AN ST L SR wedhe
HEFRAEY PSS 59 AR Hob T2
ARAZe] AFERE BFHAG.

ZEbe sG] FEENE K& AIUAL
bipolar electrode& AHg-3te} C HR7AA 2831 A
S5 10mAS] R 500 psecs] 712E 74 374
9] square-wave electrical pulse 20msecUZ o2
stimulus isolatorS B8 FEd ol F2wAg
AR F %8 FEN BAT AL =AEE (lae
component) & 7FE EHAoz FRAAA AN
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ATHEEEE, 1980; ChungF, 1983). F29A}e]
71%E FEATE A FFA L., S L S, 4
FHTF ZT WH L 2 A1SHE RAE A
dstgor] dUNBHF 2EAY (single unit
activity) & A& W72 $58R)A Sel A B4 for
cepe® RFATE 7Herl 227 F bipolar silver
electrode 2. 7153t ich

@8 ALFEAA M BAE /1SS et
2ol Nyt WA FUENZ L FEUG
A7NAFA EBEE cord dorsum potential & ball
clectrode 5 A5 wj@o) A 71 E5te] o] 47
o d¥E 7HF ol ¥ A5neE UGk
2 % o 2919 pulse motor microdrive manipulator
(NarishigeAt #1%)& ©18-3] carbon filament-
filled glass microelectrode (2~4Mohm)& M43 &
ABEA FAl FHIFUE ZL BIUEE AL
AFee] YR 9L AFEL A2 2
AT VY HFERAEY YT SN o] A
X9 @x4 &b (peripheral receptive field)ol
brush, pressure, squeezed 71AH A& 7she] wb
9 B4 BEY US43 ABAE A5ES
HAERE Heste) dgadnnt olF AxEe SEW
ol OE FHYEE FulENB FE AIUBL A
ZAFgo R FEARLH old #7123 pa
rameters WAL 7ok LSS

3.

R
El
B

3

EAART
Yo 4 & electroacupuncturet 4 T2 &
A7NAFHRAG. G2AFe AFe 2t
FEAAT LASE NFSHE FHEHA
FA7 F2 FuEUAel 1mAs) ZE (VM &
Aq AF7F B4 2 F e JAATTES) 200
~3009), 500 usec”] 78] square-wave electrical
pulse® vlx 28]9] WE2 30~-45%83 sAch

4. oge| £of

D-phenylalanined) #2412 AFe) DE Kol o]
A& 4% #E57) A%k D-phenylalanine (Sig-
matt A E) 250mg/kg® FWOE FASHD L F
BRUAAEE ABAAG.

@9 F2APAT2) 18283 endogenous opi-
ate system3te) AT S Fobr 7] 3 specific opi-
ate antagonist®) naloxone hydrochloride (4+217] o

£ a8
&

i

AR B

AE) 0.05mg/kg® WEARAT 1A T 5
2l oo Felshn B2AAAT AE LN
& Bas.

5 R=EY o SAXe

22 B AFFAAZANY single unit
activity's window discriminator (model 121, WPI3)
AHA)& AZ F interface (CED 1401)& 53 com-
puter2 YAAA poststimulus time histogram
(PSTH)== Jehigin. PSTHE 3HEZ &
< A2NFE 102 BF o2 108 5T F
Agozd g,

W 2 AFFAAE gHeE BRAZ
A34, 439 F, 222 43 ¥ 5, 15, 30 L 60
2 HEAYE VISsgon 22AZAT A9
& dxAZ st olo] I NRE(%)= TN
Ak

HZF3} D-phenylalanine¥e] Ftel B2 AR
3 &3 BolE unpaired ttest, ZEl YA
G2AZAZEN 2 A w2 HxRFe
paited ttextZ FI4E AFHUT twotailed p
valueZ} 0.0571 5k fei8 oz Esgich

m. dzs

EE $EA 7153 22U 2 A5 A4
o gAEE on] YHAYE (FLE E, 1980: 3
ARF, 1981: 42T, 1981: Chung¥, 1983)
latency”t THE 2709] ¥ F ®E ¥ (Afiber
response) 3 =@ Q¥ (Ciber response) O Lie}
Be € 5 dgen gEAd 22w 7159 @
A% 3ol =ARAL E d¥ANE ov] g3
Adz 43 At dE =ALEDS HEd
g gAssch

1. wENZR=0| SR DXl &T

A R HEangoleln WAk g Ay
52029 4 A4 8 2 9 unit
for 23 JAE 29 20 =ASAT 21 300
EAG sie} o] AH R AFnYolo|q B2AF
AT £ 22V AEA (£FFHE AFTA @
(R=R)9) 247} 45.0+10.4 2 3R.346.0%24 AA
@ P2 (p<0.05)F R AFEHE UL
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Fig. 1. The flexion reflex eliciied by electrical nerve sti-
mulation. Recordings were made from filaments of
ventral roots containing a single active motor axon
while applying electrical stimali o the ipsilateral
‘common peroneal nerve. Three consecutive electric-
al pulses (10mA, 500 usec duration) were applied at
the times indicated by amows. A; Spikes were
photographed on the oscilloscope face. B; Posisti-

ke C e mulus time histogram shows Cresporse of flexion
2 reflex. C-response wes  elicited by stimulation of
g common peroneal nerve at suprathreshold intensity
3 for C fibers. The histoprogram was compiled from
e i ey responses to 10 succesive stimuli, and bin widths
e are 10 msec.
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Fig. 2 Effects of peripheral nerve stimulation on flexion reflex. A is poststimulus time histogram obtained from the
decerebrate cat, and B is from the spinal cat. Inhibition of the fiexion reflex was shown by tibial nerve stimulation
with 10 mA intensity, 500 usce duration at 2Hz for 30 min. The upper histogram represents control before
peripheral nerve stimulation, middle histogram immediately after peripheral nerve stimulation and-lower histogram
15 min after stimulation.

on} FE7re) Ao QAT TaAFATY AF  ALEAE YL 15¥00E F 0% BEAA H

Eabe Aol Aagte] uE Fasel AW go  BAYer WFAFNE A4 95.8+8.3 4 94545

2 H3se A%e Bt A8 B FT 6% AFH goz A8PE ¢ F UM F L

SlA A7 69.7+4.6 B 63.5+6.3% 24 A4E  2AFAFY AFAItE FTOIA FI) BEAAE
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0—0 DECEREBRATE CAT {8)
1 e—esrinaLcat (e

% OF CONTROL.

vz ° e o
PNS TIME {(MIN)

Time cousse of inhibition of flexion reflex by
peripheral nerve stimulation in decerebrate and
spinal cats. The flexion reflex was recorded at 0, 5,
15, 30 and 60 min after peripheral nerve stimula-
tion.

() represents nombers of measured single units.
PNS:; peripheral nerve stimulztion

*; P<005 (compared with pre-stimulus value be-
fore PNS)

Fig. 3.
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@
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530 50

s TIME (MIN)

Fig. 4. Effect of naloxone on inhibition of the flexion re-
flex by peripheral nerve stimulation in the decere-
brate cats. Naloxone was administrated intravenous-
ly (005 mg/ke) 5 min before the end of peripheral
nerve stimulation. Less inhibition of flexion reflex
was observed by naloxone administration.

() represents numbers of measured single units.
PNS; peripheral nerve stimulation

* P<005 (compared with groups with naloxone)
**, P<005 (compared with pre-stimelus value)

N

A%dE ¥ + Adon AMnGolt F5uo]
AN FUR F4E RARSE Bo} BEAAAT
o AFFBe A5 224 olFolde T 4 2
Ak

A B mAelN 83 Agelu 284 nad
Az Moh 2RAAATY AFEIE F2IAY
<] morphine Jike substance® "I/ vjehge) e
Az gtk Wk olF HAARA AM mFolol A
specific opiate antagonist?] naloxone® WEU7 2
F 71F B seA] Feue] Felsie] Y=
ARAF £3}E FASAT 2P 0] =N F vpe}
%ol naloxone ¥ (Sunit) & TENFRF A A
Fash (A9 68.846.3%, p<0.05)& BAA
& 8% 5EAE A5 &e] 112.6£12.8%2H
HEAEL B 2319 oveshootHE BFE B
o olgRe FL 30%eld A%HULY nalo-
xone M ¥ 23} vl B4 J9de 2ol (p
<0.05)& mgrth & B2AZAT JEXEL
morphine like substance® AAZ olFolFE e
¥ & sl

2. YRAPXF0| HFFZA|Ze] BEZ0) 0F|

= 9%

ofu] V1&g z WAL S5 GERA
AL ol g AT TR FF FUYH
FE 22 e HFFRAA 34T $EE 2
ol AFAES BHEE VISP $EATY @
Rl B & sich w2 d¥eME 2242
o AFAAE 71%ED °olF AFLT AR
464 7158 2EwAbe 445 nadd ugt
o ALFFAR FHEE FITVAY F99 o
WAz ojv] ARl g e AsAFe
= FEARen 23 $48 27 59 =AEAG

ANRPolAA 7188 A5TAHZE AY 8
don) o) MES BEs8k (peripheral recep-
tive field)ol 742 714 A5 (brush, pressure
o squeeze)l WP uto] whet AT §I (cell
type) & BASAEE A% wide dynamic range
(WDR)™l &3he AZAZEZA $EAL) 3B
e Axsodn.

23 6ol EAIR bt 2o} AFFAA 9] T2
ABAZH F 2 5872 A dzAe 2.0
+7.4 2 65.4%24 dodE VFAA (p<O06IE
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Fig. 5. Effect of peripheral nerve stimulafion on the activ-
ity of dorsal hom cell in the decercbrate cat. The
site of recording was left Ly dorsal hom and the
depth from dorsal surface was 1750 um. A;
Peripheral receptive field was indicated by the
shaded area B Single pass peristimalus time
histogram from the responses of the cell o graded
‘mechanical stimuli is shown. This cell responded fo
both innacuous (brush and pressure) and noxious
{squeeze) mechanical stimuli applied to the recep-
tive field. The bin widths were 200 msec. C; Post-
stimalus time histogram represents the effect of ti-
bial nerve stimulation on the activity of dorsal hom
cell evoked. by electrical stimulation of common
peroneal nerve. The upper histogram represents the
activity of dorsal hom cell before periphoral nerve
stimulation. The bracke! indicated represents the
activity evoked by C-fibers (C-response). Im-
mediately after peripheral nerve stimulation C-
response show 630% of pre-stimulus value (middle
histogram), 78% at 15 min after peripheral nerve
stimulation (lower histogram).

RRT ATE BEBREE AA oz ¥
22 ¥ F dgen Favde A4 fARE
¢ F AN FB2ABAT AFEIE HF
< EEUAAE 2 T30 Weg RolE AfFZ
AZAA 2T FLds depde B 5 Aok

1 T /VJ

0—0 MOTONEURON (8)
*  @—@DHCELL(®)

% OF CONTROL,
@
g

5 1530 80
TIME (MIND
PNS

Fig. 6. Time course of inhibition of activity of the dorsal
hom cell and motoneuron in the decerebrate cats.
These dorsal horn cells belonged to wide dynamic
range cell and the values of motoneuron represent
the activity of the flexion reflex.
() represents numbers of measured single units
DH cell; dorsal homn cell
*; P<005 (compated with pre.stimalus value be-
fore PNS)

3. D-phenylalanine®0{7} LEAMARIZ| FES
ol 0jxl= P

AR aFelol A carboxypeptidase HAA L D-
phenylalanine$-<1 7} @24 32T 2 ALl v
AE 9% TR AFEAATY SHES
Z1SFoad #2Y AAF 2 7, 8, 90 =N
gk

A (27 7) 2 AFuge) (28 g)dAM D-
phenylalanine e ¥ & A@ATo] S ykabol
YA B A4S @) 5L0+14.8 2 35,627
8%EH 9ol ase] 2Fast (p<0.05)F
BYAT Dphenylalanine ¥F e o7t 9

o BERAAAT F HE s8R FIWAY
& A¥ 2 AengolelH 242 dEHd 8.8+
1.7 2 79:2412.8% 24 ASH @ vasie
B4 IRAD FAGA2 9ojgl Aol Ho]
2 ggtem 258 D-phenylalanine ¥ FAZRTF
E Wy HEH0] AFEATL 248 AE B F
Ak ol G FGLe AHFEY Y5 ]
A 7158 23 (29 )l M= FLsA veheh
5 D-phenylalanine 17} @xAA2T9 AFE
FE FHANAY oAl A&EN7A RFL ¢ F
Ak
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Fig. 7. Effect of D-phenylalanine on the inhibition of flexion reflex by peripheral nerve stimulation in the decerebrate cats.

A The effect of peripheral nerve stimulation without DPA was shown. B ; The effect of peripheral nerve stimila-
tion with DPA was shown. D-phenylalanine (250 mg/kg) was administrated intravenously 1 Hr before peripheral
nerve stimulation. In A and B, the C-tesponse of flexion seflex was 429% and 46.0% of pre stimalus (control) value
immediately alfer peripheral nerve stmulation for 30 min (middle hisiogram), and 656% and 95.6% at 15 min after
peripheral nerve stimulation. C; Time course of inhibition of flexion reflex by peripheral nerve stimulation shows
no statistically sigaificant differences between two groups

() represents numbers of measured single units.
PNS; peripheral nerve stimulation
DPA: D-phenylalanine

*; P<0.05 (compared with pre-stimulus value before PNS)

z @

19104 Sherrington®] F2WHAbE FEAFA o
) AL RESHE moRAz vehie T
WA BE old, olo] BF Be AR
3 QAsk sdslo) g 58 FEIF (198003
ChungF (1983)& A8 mekole] M Fubabel W
AT L SR A7 WY e A8 B
At FEUARNE FRAL AVFEANN TR
shg gEshen B2zt AVHA 8 AR
z ol8¥ F Y& FAstgch 2Pl FAANA
2oUAE R, V1SS 24 $4EF (19007
Chung (1983)9) "hziele 9F2be) Zolzk sl
% PEEF (198002 &9 sural nerved H7IAL
3¢ 9 fFYdE WL 559 229 post-
erior biceps femorisZ ol ¥ X3hE SFUTAN B

FREHS (compound action potential )& 71535
o} Chung§ (1983)& ° W& % o Adste
a9l UEAT EE AFUAE ANATE A
Fa9 L; 3¢ 5 45429 SFARFNN @
QUFEGY) REAG (single unit cctivity) & 715
Qe o e BUURLR wEAYolNE
45t 59U AYSEIN B9 wnit A4S 7)
2% % 9% oldo] 97 Wi B AYIAE F
el W daigch. F2WAE laency”t BHE
F4% & Agsh AS FAARA ols) AEdE W
& Y¥ (early component) T C T4 frol 218l A
S50 g o A&HE =¥ PE (lae com-
ponent) e uehted (FEEF, 1980; Chung
F, 1983), FARF =UHEo] ¥4 uPs2
2 BAYIAE =¥ ApTe Y, 243
FEY ALE Aok AUFBON = e 5L
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Fig. 8. Effect of D-phenylalanine on the inhibition of flexion reflex by peripherel nerve stimulation in the spinal cats. A
The effct of peripheral nerve stimalation without DPA was shown. B; The effect of peripherfl nerve stimalation
with DPA was shown. D. (250 mg/kg) was 1 Hr before peripheral nerve
stimulation. In A and B, the Crresponse of flexion reflex is 335% and 381% of prestimulus (control) value
immediately after peripheral nerve stimulation for 30 min (middle histogram), and 735% and 108.3% at 15 min after
peripheral nerve stimulation. C ; Time course of inbikition of flexion reflex by peripheral nerve stimulation shows
no statistically significant differences between two groups
() represents numbers of measured single units
PNS ; peripheral nerve stimulation
DPA; D-phenylalanine
* P<005 (compared with prestimulus value before PNS)

o AE2E B5FAAA $24¢ Beg volE A
RALS) FREE N1SF22A oo VAT dF
£ washs el ovl, HE g e 4
9 AEH FFAY P2 AFAY (spino-
thalamic tractht} #4332 (spinoreticular tract) <}
ARAE] BHEE J1Fse Alt. WA=
Chung® (1981)& gololq AFAdzel 434
ERPEF 1EHT oo vAE TRAFATN

A 7% & gAE atdAe Aedd H2 Paks
(1989)& 2P nFolol oA &3] ALHE sodi-
um pentobarbital & 53 E2WAe] Z$ =4 4
B2 AR qANRezA o] FE AHEA F
2kl 7% UbEA @nx sgdh wEA
2 APAMNE FF RN oA FEe) FEuAel
IAE 9%e AR vtk R E /A A
ste} A E e Agssth A¥E ¥ 359

£3}8 BFHCLA $EATY ARTAS ANT
uhooivh ¥ ARIAE AFRAAN $20 wg
& RolE MESS o 2 PUSE JseAd 2
awael 443 s dlmste] nord A9 2
Arnoelg AER7 42 ol ATEO F
2te) 32AG AR2S ANAAL (tract cell) DA E
398 4 YAt

SE2 Aoz ¢ ABEsd de 27 o]

3 HAgeAe 2ELeA FPAREE o S
S5 ¥ 1/3 olge] FFARA WeAEol
Avde oz 4% (Franzens} de Fine Oli-
varius, 1957).

2 A¥elME A% Al electroacupuncture®}
29 ¥4z I3 222038 ANAFHE e
S parametere ¥& AFZE (C FAURY

AAF olge) ZE)} ANE (2Hz)2 0—4583F

E
=

o
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Fig. 9. Effect of D-phenylalanine on the inhibition of activity of the dorsal hom cell by conditioning peripheral nerve

stimulation in the decerebrate cats. A ; The effect of peripheral nerve stimulation without DPA was shown. B; The
effect of peripheral nerve stimulation with DPA wes shown. D-phenylalanine (250 mg/kg) was adminisirated
intravenously 1 Hr before peripheral nerve stimulation. In Aand B, the C-response of dorsal horm cell is 630% and
504% of pre-stimulus (control) value immediately after peripheral nerve stimulation for 30 min (middle histogram),
and 780% and 110.0% at 15 min after peripheral nerve stimulation. C; Time course of inhibition of dorsal om
cell activity by peripheral nerve stimulation shows no statistically of dorsal hom cell activity by peripheral nerve

stimulation shows n statistically significant differences between two groups.

() represents numbers of measured single units.
PNS ; peripheral nerve stimulation
DPA: D-phenylalanine

*; P<0.05 (compared with pre-stimulus value before PNS)
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