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ABSTRACT

The Correlation Between the Onset
Time of Local Anesthetics and the
Anesthetic Base Concentration

Shigehito Saton and Hiroshi Narro

Department of Anesthesiology, University
Hospital of Tsukuba, Ibaraki, 305

To see the correlation between the onset time
of epidural analgesia and the anesthetic base
concentration, following study was carried out.
One hundred patients were divided into five
groups (mepivacaine, lidocaine, procaine, bu-
pivacaine and tetracaine). Epidural puncture
was made and 15 m! of local anesthetic solution
was injected. Onset time of analgesia in minutes
were 4.18+1.22, 4.73+1.12, 8.114+1.67, 8 94+
2.30, 11.13+3.02 respectively. These values

BE W XXXI 9

are closely correlated with the concentration of
the base of local anesthetics and the relations-
hip is expressed as Y=1.13~0,33X, where Y is
logarithm the onset time in minutes and X is
logarithm of the concetnration of the base in
millimol (r=0.80, p<0.01, n=100)

Concentrations of base were calculated as the
products of molar concentration and the per
cent dissociation which were calculated from
pKa of local anesthetics.

In conclusion, onset time of epidural analgesia
is determined by the concentration of the base
of local nesthetics. The results suggest that as
long as the nerve is sheathed, the single major
factor which determines the onset of action of
local anesthetics, both in vivo and in vitro, is
the concentration of the anesthetic base which
is diffusable through tissue. '
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and cisternal CSF, and upon the tissue con-
centrations of phosphocreatine and adenine
nucleotides in anesthetized rats. Acta Physiol
Scanda 78: 433, 1970
30) Madding GF, Kennedy PA: Trauma to the
liver. Philadelphia, Saunders. 1965
SDRIFS, W%, MpEdEs: 1 2O
% adenine nucleotides =3 X {¥3 hypoxia @
BECoWT. FRER 27: 1090, 1978
(1982, 5 F—4ii5—)

ABSTRACT

Effect of Reduced Glutathione (GSH)
to_Improve Lactate Metabolism
during Resuscitation of
Hypoxic Hypoxia

Yayoi Nocamr

Department of Anesthesiology, Nihon University
School of Medicine, Tokyo, 173

Lactate metabolim and the role of reduced
glutathione (GSH) during hypoxic circumstances
were studied in 80 rabbits. Hypoxic hypoxia was
produced by inhalation of 95%N3-5%0; mixture
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with spontaneous respiration.

In group 1, the lactate rich blood taken from
hypoxic ‘rabbits (donor) was infused to normal
rabbits (recipient).

When the amount of the infused hypoxic blood
was more than 50% of the circulating blood
volume, the recipient rabbits could not metabo-
lize exogenous lactate but accumulate lactate
and reduce hepatic ATP and energy charge.

In group 2, the hypoxic blood of donor rab-
bits was infused to the rabbits which had been
pretreated witl} 30 mg/kg/min of GSH infusion.

In this group, despite infusion of hypoxic
blood in excess of 50% of their circulating blood
volume, the recipient rabbits could metabolize
the exogenous lactate and hepatic ATP and
energy charge were maintained within normal
limits.

From these conclusion, the following presump-
tion was made. : GSH would improve lactate
metabolism by activating Cori and TCA cycle,
thereby preventing lactate accumulation and

improving lactate reutilization.
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AR O 2 B S B I & B TR R 0 s 2k
—%D2 RS -

= ®E

E 54 :

F—0 RFTHREIEY 68 LT L RREBRM
B EAHB I oW CERBE L, BH
BRBre BT, CSF o pH 2L, FokFE
A VEBE (x) LHHMREOBBERERRE D
DB,

y=0.82x—1.93 (r=0.74, n=42, p<0.05)
S\ 5 B A B R,

CSF o pH o z» ik (CSF) To RFTRBIR
EEOBEEY L5 L, BREL L THREREN
BleHELTW540LENXRS,

SISk

® 1 HEBEOFH. B, hE

£ W 41. 1412, 14*
& £ (cm) 157. 0+ 7.1*
t#* ® (kg) 54,24 9.0%

* Mean+SD

% 2 CSF o pH, Pco, JEEOFHEM:
Corning 175® myEs A - pH BB

FL®HIS

b IEFTRIC B\ T, RSB O %)
RERM L, SERFTREBIEOWERLFMEE
LOBFREFEANI, TORBE, PR AR BREME
3, BFTRBEOMENC X - TAETAEEORE
L HEBAT B & & dhoh o T,

RFRBEOEREOBRER, £RITREIED
pka ELfH#D pH Tl -TEE B, Lichio
T, A—DORFREELE > B4, HE
OBEETHEBED pHic X - T T %,

ZZTHERLhbRE, B URPTRESEE
S BED, BITREEOEEDORE & R
B & DBIfRE 2 5 fesd, FREIRE BT B W
T, EAIRICRFTREZED EEDRE CE
B8y bz HRERKO pH 2T L, KEA
F VIRE LR EBREM L OBREE DT
B|ET D,

L.ox %

S BT K EM BRI BT 5 FEFMA

E42ET, BFI24, TF30HETHS, 20

* PR EREREY R
o SEREEIE (RREE IR

Ber (2
1% 6 o %

pH Pcog pH  Pco

1 7.32 44 7.32 44
2 7.31 46 7.30 48
3 7.32 42 7.33 42
4 7.36 43 7.34 45
5 7.28 46 7.28 46
6 7.26 49 7.27 50
7 7.24 48 7.26 47
8 7.25 47 7.25 45
9 7.23 49 7.25 48
10 7.26 47 7.26 47
Mean 7.28 46,1 7.29 46.2
SD 0.58 2.4 0.47 2.3

B b 60 BE CTOMBRLEET, THRBIT
TIEMFEMFTFESIIEEEZRHRE L (F
1o

2. EBHE

MBI TT , 7¥24 10 mg &L, FHE
AE 60 Hiliceficn Th 2 i,

FMBAZESE, £ 1UEATCEERSET S
r—= (=3 78, Z94-B) ZHEAIHFCRED
DiFire EEIBREMMMIE LD, T4 AR
BT VAALFAEH® 22G, oy FiED &
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ERL, F2EEMIV7=ETE 2L
1o RFTRRBIEREARE R B, 2ml OFF R
BESEICRERE (CSF) 28I L7,

CSF o pH 0@ Hic-> T, ESHED
FEER e { L, REROIMWEAYEEEL,
BHRBIERREE L, »oEShiclELRTT
blehiElnbitve & OcH U TORERICE
B L, OFRRRICRSITS L, EHERTRK
BEELRPTVOT, B TEAMBIX
DR TES X OBEFERAL TS 23G &)
LR 22 GOt RER L. @I LHKI, 0.5
ml #£E D CSF T 7 AWEHEONE % FH
CELEDOLZDOEEE T, TODOLREER
@ CSF % 1.5 ml $ L7c, QIR HE, 5
Bic 26 G O TE%2, gtolEL CSF
Tl LicDb 2 A& % L o @ Corning
175@ mgE# A - pH MBS HEEIS B2 U
RBELTRE, BHRKR 30 BLACRETES
L3Il

CoFER LS CSF o pH BIEOHHEME S
oL bicd, FED 10 BroowT, 24&K
DOESIE CSF 2#K L, K 1IHHK, BX
OCFo@ELcEE 6 fHBERCKE L 2D
b, pH #JE, L,

B REBECERT 544 v 20 mg % 10
BT VUK 4m CBRL, TDO5H 12 mg
@4 m) % 01 m/BOEETEAL, EA
Bl I BE LML & Uico

BRRBEER & UC, BETRRESEE AR
LEIMOFER ERMBRE CTRNET BT

B 1), FERESEA e —<% 3ol
Bk fHE To M FFE Blk pin-prick B X -
THE Lo BBEOFEBL L D3R % H M
i, EANBHOEBAERETE L,

3 & R

(1) CSF o pH

CSF o pH 12 7.21 2~5 7.34 0#FHE T, F
Eir 7.2840.03 (MeanxSD) Thotc, B
B A i Ldbiedic 10 LT o
Sl 2BDOREDHRER 2R T, Bk 14y
HHT7.2840.58, 6 N 7.294+0.47 TEE
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B 1 EEMRREEOEE (35 &%, Xi, FEH

MR HE T E R

@ : BE 1 HHEAREER Ok

®:xE ”

@ : EAFBREAER 7 = - _OBEX
1t FEABRS @) LB 40°C FigD
K Ahtc, BENMIBVLCES &
B 2B G R~ L e D CAR i TR
BHbRIB,

A RPTREEREA B

B:EEREABDEAA~DEHL LA
Hio BER & D3R A

T : EERE ERRE GORBBREE)

Zixsmbhich ot (p<0.005),

(2) KEEOER

JOTTRR BedEtE A#%, 1.5~3.4 HCRERIX
ERZBBL, F L 2.3720.45 4 (Mean
+SD) Thoto HERLEADOIA*E 1
b S

(3) EHEORH

FIFTRBREEEABRIAEE, 1.0 955 6.7 40
BHWICERAREE L, FET 2.57+1.24 4

(Mean=£SD) TH -7,

(4) CSF DXFEAF VERELLE R
i,

RFTREIE 0 & pH OBfRIL,

cation]
[base]

tFELTC LB TEDS GIHER), 7152
A0 pka 12 82 THBMb, OXLHF
A4V OEEDOBETESD pH 0fEic X -
THREINDBZ L5, & pH Oz kE

10Pk&’PH=log[
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min

! 5

2 CSF DKFEA A viRE LHFERIRM & o
B FXoR)

A VEBECERLLLD ) &%) B3R R
B @) E0HWIERIILTOBEGRED 52 &
7?‘%’)27307’: ( 2)0

y(T)=0.82 x—1.93  -reren: ®
(r=0.74, n=42, p<0.05)
y(A)=0.65 x—0.95 e ®

(r=0.24 n=25)
L, v (D) EEE ARG TORR
y (A) EERE T COBETEMLIZS T b
%o X OEAIL 107°mM Th 5,

4. & %

(1) CSF pH JIEEDEREME

CSF ik L Rich, BEEAEETS~
ESREVOLIBYEEERELELVWDOT, K
ReBTHL, REVAZE (Pcoy), R o
E Pop) &HERLICAR FOKHE LFHG
CET D, ZDHIEW Lic CSF 0EHMTR
TR, FEPIBAL ORI TS L,
Pco, D{ET & & bic pH BN EFFT 502,

Park & (1975)® %, CSF o pH %% L,
Th L BB O R RFABURM & o Mlic B %
HEDID T ELTWED, HHOHEL T
w5 CSF @ pH % 7.25~7.54 &, bhi>i
PREELIfE (7.21~7.34) XhdkEEs
DEERLT0D, WEEE O B 2 Park

6 () (10 5mM)

BROWe: XXXI 10

513 IL gas analizer #EH) 35555,
HIREREE 15 S AP pH 2RIE Lic Ll
TWABRT T, BEr LB WIS ET, £
DYDHEBR > THhROWTRERL T
fo\ve b ORE Licd D kb~ pH OfF
DEL s TwB DR, WEE CORMIET
K7, CSF A LD REETAKKIEL,
Pco, 2MET Licizddic pH M ER LD TH
A5 LBbhb,

pH OBHEMA = LD 5 fcdic 10 Ly
LTIX 2 [@RIE LAY, FERFETRNL S
A EE TR, bhbhOFETL bh
7z CSF » pH WFHEAFIETE 5 Lavdon
60

(2) ZHRAEBRHEME L TORBELER
FHREO R RBIGMIL A WA & T
TERTEDD, TOOEDRENE A2 5
BP0, HHKEE, &< 0BE L [THE1S
foted{irotel EHETAY B, FEICRE
BoLRYESETHOHEL T BHRAILRHEER
WOEMTH HY07, bhbhilz oM iE
B0 FSr -2 L p o T EEROBELETE
L, WRABRMICFE L
FHIRBCS - TRE XY bEFRO LA O
FFAMEEE L UCEEMSE B, BB
TEARRBHEEM D E b, IR EEA
BRI EET (hypalgesia) #Fz25E ¥
D, pin-prick ¥ TIIHER LAEANH 5
KiE, EEREFIIEH THECL SR
HIDDILK BT EMNTELI-DLEEL
N5, B EEANMED <X, R
DOWEFRIT pin-prick %R Do TWb, Th
3, TSR R K BN, BRRE
R fw, 20 B O & OERE R THRY
BETELEN L DRD L &, EMEEAR
BeD R R TH D Thip~L; v <A Tl
FEREAEVTHETER DTS S,

@) BohrteReTrEE

R R B SR LE R D T TR, D
ABOEABRL E X BET B LM in vitro
DERBTRIMBATNDEY, FHRTHHE S X
51, bt ORI R\ T bR R



B Be:FR 570 10

MR B EDEEOEBE & X <AL,
T BERR W 0 2 R AT BT 5 B Tn B 2R
BP0, 5 2 B < EIESIRERT S,
BB R EL i, pin-prick T

YiC XA REEBIARIEE L L EREEMD

HENE o) LRI NG, BEEDbhbR
DF — 2 ThHERFEE L CSF © pH O
otz ZO&, BFERBCE - TIXER
FRYSHBEREBEL LA L 0 ERECE
Tetedd, TR EZHEFRTERM L O R\ FEE
NELRACLDEBbR S,

v MRV, ERCHERREOZRBIRR
i Ed 52 5RFE LB DK, Park
D LOWEN DB, Park Hi, FE# - CSF 0
pH - M IEE LR ABRE L OB R 2 L
ERTVBE, WIh bR RBEFNRE & AHREY
Rt ELT WhH, BilRD X351 pH
BIEECRIER B o fc T &2, FHRHFE K pin
-prick EER AW L e ER EORRERDL
N5

@OXE b, Y=00LEDKEM4 VEBEL
k@, zhkb pH #UET DL, 8.37 Lig
Bo BIRHICIZD D BR\WT & THHA, HEin
Hizix CSF @ pH 2% 8.37 wizhiffcic b
TIRERIREBC 70 5 = LB RT. Fff, R
REREA 54, 10 % T3 pH k0k0
7.08, 6.85 LW O {ELEIMTE %,

BRIRRENC R VT, A IR HFTREEED
WEDOBCEEYETS CSF OXEA 4+ Vi
ELHRRBERMS I SHEET B b
tro BATBERBIC ST, REST T, &
#Ho pH AMET LTuw % b BB 2B 2 85
Ve TW B, FHRECLREETC &
Bz B DED, FHREEMERDIESDIEH
DB oD, CSF o pH 2VET LT3
&, BHRBOHRABIREI R LD V2
%o

1T T, bbb I RFTREENE
OREEIC X » THHRAREFEIE 5 O ER
R 5 RITHRBECEEOREET X B L
Blt, ABRTE, A—DRPTREEELERL
Th i B RABRESE XS0 %2 5
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DWW L bbbl Th b, = OEAITER
O pH CXbEz AHKREVEVZD, 2O
pH DENEAShLER COEEBREDEY
brebl, %%mkﬁﬁ%ﬁ%@mﬁgfa%
@&?@&U%héo

B8, H2WrLRLC, BHEKEEOD
REBHHC S » L BB 52 2012 0R
FIRE: R DEEDBE L\ 2 B,

FET  BEIRE O E FBR Hik, CSF O
KEA A VBELHBEERT, 0E0, pH A
B\ L RTREBEOEECEENHL, R
B ERT 2. WL bR, BITHE
EOBRRBEERENL, TOEEORE LA
5T L EEREE LI

51 AxHk
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ABSTRACT

The Correlation between the Onset Time
of Local Anesthetics and the
Anesthetic Base Concentration

Shigehito SaTon and Hiroshi Narro

Department of Anesthesiology, University
Hospital of Tsukuba, Ibaraki, 305

In epidural analgesia, we found good correla-
tion between the onset time and local anesthetic
base. But in that study, we assumed that the pH
of 'the tissue in epidural spéce is 7. 40, ’fherefore

it is necessary to study the onset time in a place

e XXXI 10

where we can examine the pH of the tissue. We
selected the spinal anesthesia in which'we regard
the pH of CSF-as tissue pH.

Forty two patients between the age of 19 and
60 years wére studied, None had any evidence
of peripheral véscular diseases. All patients
underwent ,s;;inal anesthesia for surgery of lower
extremity or lower abdomen. Premedication in
all patierjfs is consisted of only 10 mg of diaze-
pam Per-Os,

After sensor probe for skin temperature was
attached to the right Ist toe of the foot, patient
positioned in right decubitis. Spinal puncture
was done at Le.g in all cases (22G, spinal need-
le). Immediately after the aspiration of CSF (2
ml) through the needle, we chécked the pH of
CSF by using Corning 175® blood gas and pH
analizer. The local anesthetic agent given was
12 mg of tetracaine and the speed of injection
was 0.1 mi/sec.

The relationship between the onset time of
elevation of skin temperature and the concentrat-
ion of [H*] of CSF was expressed as below:

Y=0,82X~1.93 (r=0.74, p<0.05, Y:[min],
X:(H+] - 10-8 mM) '

It was found that the higher the [H*] of CSF,
the longer the onset time of spinal anesthesia.
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