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ABSTRACT
Local injections of corticosteroids are frequently used in the treatment of regional pain,
though the rationale for this is not clear. However, corticosteroids have been found to sup-
press ectopic discharges from experimental neuromas and to have a short-lasting suppres-
sive effect on transmission in normal C-fibres. In this study, it was investigated by record-
ing the action potential of crayfish nerve that the influence of a corticosteroid, betametha-
sone, on the increasing local anesthetic action induced by Na-salicylate added to dibucaine,
lidocaine and bupivacaine, respectively. The result showed that the action potentials disap-
peared in 13 minutes after treatment of 0.01% Na-salicylate added to 0.05% dibucaine
which could hardly give anesthetic action, and were recovered to the normal levels by
washing 13 minutes after. While the onset time of anesthetic action was further shortened
and recovery time was prolonged besides, when the above two drugs were used as the
combined solution with 0.3% betamethasone. But no alteration of the action potentials was
actually found in a mixture of 0.01% Na-—salicylate and 0.3% betamethasone. These tenden-
cies were also observed in the case of 2% lidocaine or 0.3% bupivacaine though 0.05%
dibucaine showed the prominent trend. The use of local anesthetics combined with Na—
salicylate and betamethasone would be promising in clinical practice for local anesthesia as
a novel mixed drug having rapid onset of anesthetic action and long duration.
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8, PREFRRTREE OREREIERR]) OERB LU
PREREDIRIREE, RERFHPPRFTE 570,
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A BWTESAEENEFEIOBONICES
TEEY AL % B IS R RS BLIRE ), PRI (B 1R IR ]
(RE-RrRERERD 2R L, BFTRERE (V778
AV, UFHAALY, TERXAA V) BLUYYF
VIERF T U AR RFTRREERIC Y VXX A
2T R U T ARRML Ao b & ORREREEER

A IR L2 D TH 5.
MEES LU FHE
FERLAEY HEEEY 7542 (Dolder), &

) F 714 v (Dolder), 7Y /NH 4/ (Sigma),
FUFNVEEF )Y LAGEERIE), VB A
2 F U AL, NZ AXY, Poussel
Uclaf, France) & A\ /.

BEROMEMR FEENSUVRKRUGAT, "ox
U RV, NaCl 195 mM, KCl 5.4 mM, CaCly
13.5 mM, MgCl, 2.6 mM, HEPES 7.5 mM, pH
6.5 CHEALA. EWOULOY VEBXX A2
VI PUDABM)ENTLMRICIAZ S ST
W NEL 72D T, Y BRI 5B
&, AWV T LERT R LERS LB
NS K (NaCl 195 mM, KC1 5.4 mM,
CaCly 0.8 mM, MgCl: 0.6 mM, HEPES 7.5 mM,
<V Z =15 mM, pH 6.5) = EE L THH L
7=,

EBMEE LIV F o N—~DEy b HFET~
12 cm, AE20~60 g7 AV HH 1A Z1250L
AR L 7o, U IR O B8 6 M et A
P HECIRAITMER £ TR ML, BEhicnnoX
U ¥ (Harreveld’s solution) 121 L, JEEI#RE
Do Ae & IMAE & BRE L 7o AR HESR 2 SERRIC ik L
7o BHOFIFIT4 TS L. sk
WO(LUF, MEERMEE) &, Rt h/is>D
T BB ER G DREHF v /8 — T
Wik, &7 —IVEIOREHEE AT Y v Ty —)b
L TEKICHEL, $XTOT—icns X)L
P A wA L. B O2D5D T — ik
T TH Y, BRFT3S & /E55 I 1 E O
E& CRME EOHEZE (6 V, 0.1 msec) &5 2
oo BO2>20 7 —IVdRHEH7—TH Y,
PHEARME R OIEEYEAL A E M L /e, P/ —uid
AR & L. mEEALOa Y P a—UE,
MREARMER 22 » b LT BISTVREMAEE L7
20 B OIEBEAL IR (k) & LA, W/ —
W%k ZRER Tl 2 7ok, 300 DGR E AL
HEMEORERIE LA BE L /2. b, Pk
TN OV B R & ANE 2 605 BITEENE AL
HEREOBEE 2 HZE L /s, ERIZ TN THRIELS
~24°COGEMT TIT- 72,

EHEMOATE MRETREAIE, HIRHIES
(RB-5, HAXEKK, HFROZML THvBa R
a—7/(5520G12, #HKEFILZEKK, )T
Tox—L, FYFILLaT—F(DR-F-1, TEAC
CO, H5) Cindt L7z, WU A ZE AR O MR
FRAERICIT E KRR ME D ARIFAE L, TRTIRENL
WIZICE UK E OGP NDBEL B0, 1EE)
BLOFHEIZIE, & 5N/ BESEEBEAEIY (0~
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(CH T DHERRIER O EENENL

HEAE
Drugs Drug (%) Wash (%)
Harreveld’s solution 104.8 = 15.3 91.3 = 8.4
0.3% betamethasone 102.6 = 5.5 99.3 = 5.2
0.01% Na-salicylate 104.6 £ 10.8 99.9 = 14.5
0.3% Na—salicylate 2.3 £ 2.6* 7.3 = 13.3*
0.01% Na-salicylate 94.3 « 4.6 91.3 + 6.4

+ 0.3% betamethasone

Drug (%) : THRMHESIZ 23418 (Drugs) & 5305 OEBY B IEEME, Wash(%): /NT )b
FIHE S R600 OEBEMEREME. FhoORE: FRBEEHRE T ARIOEBHEMmEE (o

Vb a—)UHE) %100& L/cBEO M E (mean = SD). ¥

L.

10 msec) &7 — Zf#¥r> 7 7 7 (MicroCal,
(MgnMA[EMKiU%ﬁLtEF@%%M

. EREEROIEEELHE{E (action potential
area, e AP area & WE9)IL, av o —)fE
#1008 L7 & EOMHEMETRL /2. FREFFEIRRE
fdl (block time) &3, MPEEMRMER 2B BREICE L
7otk WEEEMEREES Y =V EDO5% L
T § AR, BREEE R (recovery
time) &3, MRBRBRHEREZ NSV FRICEL T
P OIEBEAMERMES 2 PO —)IHED%E
IWRAETORRE L.

Hatatr BOoN/ERERIPHE FEERE
TFRL /2. FEHLED, EEEAEEES DV
= VED50%IC A 9 5 DI E L /-
(half block time), =TV b —)UfED50% I [E{E
4 5 OICE L -KiE (half recovery time), &
Wi 554300 OEBBEMEREER LUNT )V |k
PR E 605 OIEBY B A REEIC O\ TfT - 7.
ANOVARH LM (£F) OFEEREICHV,
EEEND LB EILDH, Fisher®PLSDEEIC &
HEBHE TV, BHRENT VM KEEDE
7ol A& BRSO AR (R2 BT ICH 9 A Ml 4
DOBEOEFEZE(p < 0.05) ZRD/.

®w R

RY A BDNET) FILEEF MU T LDE
MRS ELIUVUEEESRGOBECHONDEH
BHIC 5 2HE

HEE NS )L bR LU BRTRREREE LA D2

p < 0.05: Harreveld’s solution %t

MOTEBELEREMEIC S 2 528 &/ (KD,
PR A S RTINS O FIRICIR L, 309014
ICALER L GBI NS~V FRICR L
THIEL /ooy Fo—)UEICS L T104.8 +
15.3%TaH 1, E5IT605MEEE L BT
91.3 = 8. 4% THo7z. El, HBHE NSV
FRICTEMR L 720. 3% X2 A 2>/, 0.01%Y Y
FIVEET - U D LA%&305H, TNENERTHH
LTah, %émiﬁ%%ﬁébf%bf%,ﬁﬁ
EMAEREICEEERZED N7, IhD
DRI Tl ,A7mw%ﬁ@mﬁﬁﬁﬁtio
THHELETRZROONE»-7. LaL,
0.3%DY Y FIVEEF F U AT, 305HOE
BB EREMIT2.3 = 2.6% & BFICH L L.

COEMETIE, NT UL M IROEEEHE605 1T B\
THEELh o7, Fio, BHUIRL TWix
WA, MIRRRHEER AN T UL R RIS 1205 TR L
THEON/EEREMEEEILL02.0 = 6.3%T,

HRINS )V FIRTIE92.6 = 9. 1% CTHEE
BREOLNER7. bbb, NS KL
BHRENS VK THEONE ALY T LB LT
<72V LAREOERD, RREE S EHEF
(30fHE) OEBHEMICEEL 52 WEEZD
nizc.

ST HA ANCE BT A7) RO RKE
R

JFTRESEE Y T A VI BTEIREDONZ AR
VETRINL 7o RE O TEEY A T R E ORI L A
(D). 0.05% Y T A VB LTS L
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RKt., STHhA LNCEBREDORY A9/ RMOBRBRICK (T2 FEBELAEREE
DFZEFRIZEA L.

D: 0.05% Y7 H AV, BM: "X A2V, it RBREHRSiOEHELERE (ov
~ O —JUfE) A100& L 7-BEOFRHE (mean = SD), i HEAE O 5-KEHE(0-304)
ENS AU FROBREIC & S EE R (30-905) .

Z:EZ /7 jj ’f /(L-%%E/}EFF@’\Q )( & f///]\\j]ﬂ 'U- U %)LE&# l\ U WA//J\\”H#DJ:U %/J:Eb @ﬁﬁgﬁ
RCHTDEHEDR

Block time Half block time AP area after 30min
Drugs . .
(min) (min) (%)
D - 21.4 = 6.0 13.5 = 19.6
D + 0.03% BM - 19.5 = 5.2 9.8 + 12.3
D + 0.1% BM 23.4 = 5.4 18.1 £ 4.5 2.5 £ 3.1
D + 0.3% BM 12.0 = 2.1 6.8 £ 3.7° 1.1 = 0.9
D+ S 13.2 = 2.7 8.7 + 1.3 0.6 = 0.2¢
D+ S + 0.3% BM 9.6 = 3.3 6.7 £ 2.5 0.6 £ 0.2

D: 0.05% dibucaine, BM: betamethasone, S: 0.01% Na-salicylate. Block time: &RERKEGHBICHE
PR OTE B EAMEREAS%LLT & 705 & TICE L /285M, Half block time: JEE)E L IERHEAS50% 12
W3 BOICEL/-KH. AP area: AR GH305 OIEBEMMEFEE, AP area ORE: EHBRIK
BEMOEHEMERE (o FO0—IUE) %100& L 72RO E (mean £ SD). * p < 0.05: 0.05%
dibucainelZst L C.

IGED RN R B TR IC IR < I Led, 8 &k L, BERISSOEBSEMEREMEILL. 6 =
L1300 OIEBEAISSBIF2H THA L 7 - 1.4%TH - 7.

7. SOV THAVIC0.03%RNK A X VRN K20—EL, RIOBBRKEGOFBRLE LD
L7c3BE, VT hA VBN E L REORIFNE 724 0T, BREEEER (block time) # 5 W&
{EAaRLUID, 0.1%NF A X VilIiTE, #& B HERES 3V Fa— I HEOS0%ICEA 5
B30 APICSFIFp ¢ R COFBEB/MASHEE L DIZEEL /- Kifd (half block time) ¥ L U R H
7o. EBIT, 0.3%NZ ARV VENTHE, B SE0SOEDHRECERELYRLICLDOTHS.
BISH LINIZSFIFR g R CIC B W CEBBEMIZE V7 h4 VEREESOEESEMEmEMEZ IV
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RI. CTHALICHBEREDONY A RM, ) FILBES MU ILFANS L O=ZEREOERER
B O ORFEEITE
Recovery time Half Recovery time AP area after 30min
Drugs . .
(min) (min) (%)
D - 2.8 = 1.3 85.2 + 17.5
D + 0.03% BM - 4.4 + 2.4 79.0 = 17.6
D + 0.1% BM 7.0 = 4.5 9.4 = 7.0 76.4 = 8.7
D + 0.3% BM 6.0 £ 2.2 7.7 = 5.5 76.7 = 20.0
D+ S 13.0 = 4.5 15.3 £ 3.1¢ 73.0 = 13.7
D+ S + 0.3% BM 20.0 = 14.6 21.4 + 13.6* 82.0 = 24.2

D: 0.05% dibucaine, BM: betamethasone, S: 0.01% Na-salicylate. &K O OMEEEZRLZL
DT, Recovery time: /T )V MG CIEBREMAEAS%L E &7 A & TICE L /-], Half recov-
ery time: BV EAFEREEA50% (CEIE T AOICE L /R, AP area: ¥EEE605 OIEBRME(E, AP

area OFE: & FERIERES OGN EMERE (ov o

* p < 0.05: 0.05% dibucaine % L C.

O —)UBIE R L TL13.5 + 19.6% TH-7z. V7
A V0 NBNZ AL V/EEMLUISSEE, W
e R1223.4 + 5.4 ThH Y, HEBAH
HEIZ2.5 = 3. 1% THhH-7. EHIC, 0.3%N
RAZVEMTHE, REAEBREREIR12.0 £
2.15CTH Y, 0.1%XF A& /kmyk 0 EfEL
7z=. Half block timez 45 &, V7T HAV
B s (21.4 £ 6.09) 16 L T0. 1% X% A X
VUusm(18.1 + 4.5%) CTHEMERENIZH D, 0.3
G \Z A AN Ein(6.8 £ 3.7%) ClEEEILE
fEL/o.
F3O—FRIL, KIDONT )V FIRHEEIZ & S(E
BORKRELE LD H DT, FREIEIEERM
(recovery time) & 5 \WMITEBEVE L EEE A T v
FE—EDS0%IC BT T 5 DI E L /- KfH
(half recovery time) ¥ ZU /NS ~)L KL E
60 DIEBBAFEEME AR L 72bDTH 5. Half
recovery time® i3 5 &, V7 hA v/ BME
5(2.8 £ 1.3 LT, 0.1%NZ A XYY
W4 £ 7.0 BLT0.3%NZ A2 VK
(7.7 £ 5.54) THRERICH -7z, NTN)L
IR BEE 2605 O RRER BRI 30 5 IEB B AL R
fElL, V7 hAVEMEE L EBREONT A X
VURIITTREREER o 7.

— ) %100 & L 7-BFOE%HE (mean = SD).

CThA L, HUFLEF M) ITLRECE TS
Y AG ) IO R EE R
VT HA VTV FIVEETFT P U LB ENEY
JFIVEEF F U LERZ ARV ERBEL
5 D TG BE (7 T BRI DR RFAOZEA L 2 A~ (X12))
0.05% Y 7 /1 A /B 5#£305 C b IGEEE I
MELZP o2, VT HAVI20.01%Y U F)b
B b U ABTRINT S &, 55125 T5F4
PIOERBBALAEE L, 185 1I5FIH 4 XTD
EEEMAER L. E2AD, VT hAv, ¥
JFIVEEF F UL, NEARYVEEREDOY
EFICid, BE5%ID THRIFP2HOIEE)E 25 %k
L, 125504 R COEBEM A ML L /2.
F20—HL, R2OFHBREEGORKRLE LD
72 DTHAH. VT AA VBRSO EEEAE
BiEiay b o—UEicd L T35 + 19.5% T
BDolc. VT HAVITHIFIVEET R UYL
md B L, MERRERIZL3.2 = 2.7 THY,
TEBEAEREIZ0.6 £ 0. 2% CTHZICHD L.
ZEHEEOHE, MEZHEREIL.6 £ 3.345 &
EMEL, EEEMERKIZ0.6 £ 0. 2% THEICH
A U7z, Half block timeZ L4 5 &, Y7 A
AVEMREE (L4 £ 6.05)ICH LT, YU F
WVEEF RV AEIN(8.7 £ 1.35), =ZRE
(6.7 £ 2.55) L BICHEICEHL /2N, YUF
WVEET + U ARINE ZHREORICAEEZET
»o 7.
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K2, STHA NIRRT AG T HM, YUFLBT MIILFNELVUZHRESOER
BR(CHT 2 EEE A mAMEOREIE L.
D: 0.05%Y 7 A, BM: 0.3% X% A%V, S: 0.01%Y U FIVEES F U L. HEdh, &
B LR

F3ID—HRiL, R2D/N\F )L IRBEEIC L A[E
BOFRZE LDIHDTH A, Half recovery
timeZ L4 5 &, VT4 VEMEE (2.8 +
1.3 LT, FUFIVEET U D AN
(15.3 = 3.14), =FEEQ1.4 = 13.65) &
BICHHFICILEE L7z, N\T UL R RS E605 D
EEEMEREMEDL, V7 hA vERREITE LT
FUFIVET U T ARN ZHREGEDCEE
Elde oo,

JRAA >, YUFLEFT FITLREERSTS
REY A7) RO FRE AT FR

DEHAVICNREAZT VBT Y FIVEE
VT AOBEMGINEG LUEZBRESRINL 2R
DIRE RN R EORRENE L 2T/ (K3). 2
% FhAVEREER LU0.3%RE A XV
WINTh, #EH05OEEBEAITHRL nd -
7o L TAD, 0.01%Y U FIVEET U7 AT
BLUY RSV, YUFVEET FU T L, I
ARV ZEREOHEITE, #ERISY, 129
ICENTNOMEENERBHERL /2.

F4T, FB3ORBREESOEREE LDIDD
Thb. UFhAVEREEHOESEMEREE
Fav ha—)UMEICH L TI8.7 £ 20.5%TH -
7o, 0.3% XK A XY VRO TEENE A K E
136.7 = 12. 1% L. Y UFIVEES + Y

T LERINE L O ZFREORERBRFITZ chZ
N12.0 + 4.2%, 9.8 = 1.5 THEHEL, EH
BAEEMEL, VU F A v EROEERENEE
DI=DIHBEXEL oD, 0.7 £ 0.2%,
0.8 £ 0.7% THi#H & HICTKIFICHA L 7. Half
block time# L35 &, U FhA vEBHMESE
(19.5 = 5.5/ LT, YUFIVEEF U
AVEIN8.2 £ 1.94), ZFBRE& (7.4 £ 1.79)
EBICHEICEMSL .

FT5i, K3ONS )L F TR X A EEOR
BeEE /D TH5. Half recovery time#
g nE, UFRMAVEBEEQ2.4 £ 0.8%)
L, Y UFIVEET U T ARM(20.2 £
6.95) L =FHEE(25.6 £ 11.15) & BICHEIKC
R L/ EBHEMEEDT, ZHFRETCRELR
fHE AR BN/, TXTORBRKR CEEE LR
RS A

TERAAL, HUFLESFYILREICET
BRY AT CRMOBREEER IR
TERHAVENRE AR VBHH T ) F )L
Be U AOBIEINE LUMERSEML 72
RO TEE R E R EORRFIEL % R~/ (K4) .
0.3% 7 /30 A vV EBERE ST, #5%305D
EBEMIIMEE L e o728, 0.3% % AR
VRIS A L, BEERASICTTESEMLSEEL
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. test -solution: -] Harreveld's solution

100

40 -
L+BM
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20 A
—4F— L+BM+S

60 90
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B8. U ENALERT AT TM, Y FAERS b TLRMELSV=ZERESOER
BREICH T D ERBAEREOERFNEIL.
L: 2% FA1 A2/, BM: 0.3%~XK A XV, S:0.01%Y U FUEETF b U A i, i
Bl ERAL.

R4 Y RDA L CRIAZTUEM, H)FILEEF Y T LFME L U=ZFREOERBRRIC
&7 2 FRERNR

Block time Half block time AP area after 30min
Drugs . .
(min) (min) (%)
L - 19.5 *+ 5.5 18.7 £ 20.5
L + BM - 14.6 £ 5.7 6.7 = 12.1
L +8S 12.0 = 4.2 8.2 = 1.9* 0.7 £ 0.2
L + BM + S 9.8 = 1.5 7.4 + 1.7* 0.8 = 0.7

L: 2% lidocaine, BM: 0. 3% betamethasone, S: 0. 01% Na-salicylate. FErhOFR: RALFL.
*p < 0.05: 2% lidocainelZ % L C.

R5, Y RAANIRY A, YYFILET M) ILARNMELU=EREOER

RS DIREXEE
Recovery time Half Recovery time AP area after 30min
Drugs i .
(min) (min) (%)

L - 2.4 = 0.8 84.6 = 15.5
L + BM - 3.2 £ 1.0 90.3 = 6.1
L +S 11.2 £ 4.8 20.2 + 6.9 73.7 = 6.5
L+ BM+ S 10.0 + 4.1 25.6 £ 11.1% 65.9 + 17.4

L: 2% lidocaine, BM: 0. 3% betamethasone, S: 0. 01% Na-salicylate. FHFDOFR: FILF L.
*p < 0.05: 2% lidocainelZ® L C.
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Relative area of action potential (%)
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20

B + BM
—&— B+S

—+— B+BM+S

60 90

Time (min)

K4, 7ENRDA TR AZ 5 M, ) FILEEF MY LR NELV=FRESDOR
HBRRCK T D EHEMNERMBEOREIETE.
B: 0.3% 7Y/NH A, BM: 0.3%Z AZYVY, S:0.01%Y U FILEEF U™ A, el K

fif: 1 XEL.

F6. TENNA LRI AZ T HTM, $UFILEF M) I LRNME LV =FREREOEARRE

[T BB IR
Block time Half block time AP area after 30min
Drugs . .
(min) (min) (%)

B - 17.1 £ 2.6 22.3 + 17.9
B + BM 15.8 = 4.5 11.4 + 4.4 0.8 = 0.3
B+ S - 12.0 = 2.8 15.6 *+ 16.8
B + BM + S 6.8 = 1.5 4.4 + 0.7* 1.1 £ 0.4

B: 0.3% bupivacaine, BM: 0.3% betamethasone,

U. *p < 0.05: 0.3% bupivacainelZ L C.

72 0.01% YU FIVEEF U LEHEML Th,
B L5305 OEBEMITEE L Lh o7z TEN
HAYV, SUFVEEF U T L, RXFZAZYVZ
FREOHEIIE, BEHID CHEEEBEMLIAHE
L7

613, HAORBREH 5 ORFERE T LD/cbD
THAB. TEINHA VBB 515305 OIEEEAL
HEET Y FE—)UEICR L T22.3 £ 17.9%
THoTop, NZ AL VEMTHE, RREFEEE
f315.8 = 4.5 TV, HEEEMEREMEIL0.8
+ 0.3% THEBEICRD L. YUFVEEF D
LEREMT 5 &, IEBEMERILL5.6 = 16.8%
ThHol. ZHREGOHE, REFHAERRILG. 8

S: 0.01% Na-salicylate. EFROER: F2LH

+ .55 Th D, HEEMAEEILZL.1 £ 0.4%T
BHEIHEA L/, Half block time# Hlg¢ 5 &,
TENRIA VEIREE(17.6 = 2.6 LT,
NE A 2w (11.4+4.45), B9 F e

FUTATRM2.0 £ 2.8 BLU=EERE
(4.4 = 0.77) THEICHEMEL /2.

EE, RADONG ) IREREIC & A EIEOR
Rex bbb DO THDH. Half recovery time#
HBd 5 e, 7ENRDAVEHRELE(Q.3 + 0.5
DNTH LT, FUFIVEES U LAEME.0 =
2.6%), SHRBRE(4.4 £ 4.05) EDITHEI
R/, [EEEMERED, TN B
FHIH L TH U FIVERS R U AN, ZER
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I, TERNAA L NCRZ AZTHmM, HUFILEF M) ILARNELU=FRE0ZHEBRK

Mo OFREXEIE
Recovery time Half Recovery time AP area after 30min
Drugs ) .
(min) (min) (%)

B - 2.3 £ 0.5 81.0 = 19.3
B + BM 5.0 3.8 =+ 0.6 77.9 £ 6.4
B + S = 8.0 = 2.6* 56.6 £ 3.6*
B+ BM + S 11.2 + 4.8 14.4 & 4.0 61.4 £ 14.3*

B: 0.3% bupivacaine, BM: 0.3% betamethasone,

L. *p < 0.05: 0.3% bupivacainetZ >} L C.

ETHBINELS, BERIBERL ..
zZ =
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