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levels of toxic deethylated lidocaine
metabolites is to be expected in such circum-
stances®”,

Summing up, the present study points out
a possibility of a leakage of basic drugs into
the gastric juice after iv injection. However,
im the case of a single bolus iv injection of
lidocaine this phenomenon scems not to have a
major clinical sequel.
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Scavenging effects of szodium ferulate and
188—glycyrrhetic acid on axygen free radicals’
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ABSTRACT The scavenging effects of sodium
ferulate {SF) and glycyrrhetic acid {GA) on oxygen
free radicals were studied by using spin trapping
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technique and chemilaminescence (CL) methods. SF
03 mmol/L and GA 0.3 mmol/L effectively
scavenged oxygen free radicals produced by phorbol
myristate acetate (PMA)—stimulated polymor—
phonuclear leukocytes (PMN), but had no effect on
the ox¥gen consumption by PMN, measured with spin
probe oxymeuy. In 3 cell-free oxygen free radical
generating systems, both SF and GA showed a re-
markably icnvengin; effects on O; and OH". SF
30 pmol /L and GA M pmol / L prominently inhib.
ited the CL response of PMA—stimulated FMN.
The results demonstrated that SF and GA are oxygen
free radical scavengers.

KEY WORDS sodium ferulate; 188—glycyrrhetinic
acid; electron spin  resonance; luminescence;
neutrophils; antioxidants; frec radicals
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ME AR R R T RN
SF# 18-H X R (GA KB B XM Bk
Fi. SF fll GA 0.3 mmol / L ¥ AF 8B 14 B(MPN)
BN A BXH I ERWEREH. B3 PMN
THIELEH. SF f GA X AEREREAEN O] A
OH HWHIMWEE{EN. W 30 mol /LI PMN &=
EASEXAFRENBEN. HRIEL SFHGA
HEAEMEYahEEA.

RN FIRMRAY; 180-H RO, BT A NEER 2
Fe: WA R SEARALIR B Bk

FI 34 B8 $1(sodium ferulate, SFMiEHlE M
AR L THE e R, WEE
ZRHRE H¥EOH ) FERABN T ERE
H,O) M E R T 8 h 2O KAl it
AL R D H 2K B (glycyrrhetic acid,
GAYBB N & Fi 1k 224 BR % 2 0 BUFFHOR 4 A
Fod |ALE R, NS S M BT SR
FEER B ARG M IYE . 0
B LA B AR BRAE B, O i H, 0, R EAE
© BB RNR GA HRFEBRMILEY —O. &
Ll 3R 2 R R R R B r B Bl it
—3ETHE SF U GA BREALIER. R AH
F A M3 (clectron spin resonance, ESR}H
WeMMBCRWIIE SF Al GA T O; #l OH" MK
BER. HALS¥ERARER I AZEE
B f# M (polymorphonuciear leukocytes.
PMNYEAL R Ry BEm.

MATERIALS AND METHODS

Phorbol myristate acetate (PMA),
5,5—dimethyi—1—pyrroline~1-oxide (DMPO),
3—carbamoyl—2,2,5,5—tetramethyl-3—pyrroline
—1—ylaxy (CTPO), ¥ B ¥ (Xan)¥ 8 X if
(luminol}jg Sigma ™ it. PMA B NEEEE.
-20C R AE. AR L R®RENHEG
mmol /L, pH 7.4)% B2 & Ik J£.DMPO
STEHERAE, ESR W& RN B &FEH
E. CTPO AR ZEFRF. AR RERE M
W(S0mmol /L, pH THRBEI HB/EE. 8 -
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KiFA _FEFMNAEE | mmol /L MIiEHE
., AWML, Hank’s B E. RS LM
FHAEEYRE LB EDLERFRHM S
8705114 =R HE ™= AR &, SF & B
BER A PEPHERGYT R R 186-
HERBRD A8, H RSN EE R4t

PMN B4 R4 EXAFHSHAED
M AtEHRa+FmBbL, HemE 6%H
MR 2:1vol/ val)iR5], M E 1h. WL
ERSBHMEMARRN, Sk KEBTLBEERN
RILT4E R, B.OIE(160x g, 4 min)E M 3R
i, /A Ficoll &8 ¥ 43 PMN. ¥ PMN
HRAT Hanks R H BARBEE 5x
107 / ml &5 B W g R HATE S B b 95% 1L k.

PMN BREEHENMED %58
PMN 17x 10’/ml, — Z =K A Z R
{dietylenctriaminepentacetic acid., DETA-
PAC) 0.1 mmol/ L, #FHoe BEE&S RS
42 8)% DMPO 90 mmol /L MBLHE
VCA®E 2min 5. XA MWA PMA 100
ng/ml, HBEHBRAREEAEH, BA
ESR iR EARE.

O, MOH MME WEHECHIWNA
FeR Bz O; f OH" . Awmmet /¥
L ER RS R RE R~ O],
A Fenton's B8 OH™ . #E LR 3 kB
BRI ER R, £ E8tE R
ESR ik

Bl {Y N % E Varian E~109 ESR. ¥
S WED® 15 mW, X FEE, AFEx
100 kHz, #FEHE 0.1 mT, P.LEH 124
mT, F%¥ 20mT, X 5mT / min. BHEH¥K
10,128, WHEN 251C.

PMN WBRBENEHENNE BakK
H & ¥ W S I (spin probe oxymetry) M E
PMA 0 # PMN 7= 4 IF I8 4 & it 89 &, 74
FEOHEFPMN L7 10" B/ ml, CTPO
0.3mmol /L. #¥# PMA 100 ng/ ml K&
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AYEHTAEEME P, B IVCKRE 1
min, 4FBFHA PMA 52, 7, 12# 17
min B0 ESR B, ®EKE - HMEYE
1mW, WHEE 54T. ¥ 1mT, P 37
4T/ min, HFAFRAT.

PMN 442 REMAET HOHB
(37C, 45 min)#y PMN (1 x 10°/ml) 0.5 ml
MAZERD Smi PHREEREMN. WY 50
k(% R &8 Hank's BELE), AR Xig
{0.1 mmol/ L) 0.9 ml #l PMA (1.25 ug / ml)

B, BB O;MOH'™ Figl1Aa. b, ¢
SR AREEE SF & GA BB ESR K
E. ma 5 B ENESY DMPO-OOH 1
DMPO-OH RSB S, HUIRMNER
B/ #1% O; M OH .

SFH GAX PMN SUHEMNEM Ak
#E CTPO BR— R TE R, S ERGE
FH ESR Fi¥in Fig 2 B, MBNHRAER
W ME, MERENES CTPO M4 8
W-HKEHEER, 8 CTPO /R ESR B4R

50 xl, TZIiTE, B LKB-1250 gL &, SEMESNNE. BWE CTPO ¥
S48, 12, 160 20 min B LR KB,  ESR EMRATUTHEKEMNEE S
AR EBEF VAR WK EFEEBAEES, K EEAR
RESULTS K={(b+tc)/2ait®d, Hea, b, c WM&

Fig1 B. K{fiX, PMN EHERE, K2R
. L5 EHH SF M GA Y4 PMN R & 4 B
A 4L 75 6 o FH B B2 (Fig 2 SF k7).

SF 1 GA xf PMN BHMAAERKARE
R PMN 3 PMA RIE G 7™ 4 FF 1% 48

ol
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N A

Flg 1. Electron spin resonance (ESR)} spectrum of free radicals. A} ESR spectrum of DMPO adduct of oxygen free
radicals prodeced by phorbol myristate acetate (PMA) — stimulated meutrophils. (a) Coatrol, (b) Sodlum femlaxe 0.3
mmol / L, {£) glycyrrhetic acld {GA) 0.3 mmeol / L. B) ESR spectrwn of spin brobe CTPO at the beginning (upper} or
the emd (lower) of the resplratory burst of PMA—atimulated neutrophils. C) Upper: the superoxide spin adduct spectra
of DMPO produced by xanthime 4.32 mumoi/ L. DETAPAC 0.16 mmol / L. DMPO 50 mmol/ L. and xanthine
oxidase 0, 1 IUV / m] in 50 mmol / L phosphate buffer, pH 7.4. Lower : The hydroxy! spin adduct apectra of DMPQ
produced by 1% 1,0, farousammonium sifate 100 zmol / L and DMPQ 0.1 mol / L iz 50 mmol / L phosphate
buffer, pH 7.4. DMPO = 55-dimethyl-1-pyrrollne—1-oxide. CTPO = 3-carbamoyi-2,3,5,5 tetramethyl—
3-pyrroline—1-yloxy. DETAPAC = diethylenetriaminepentacetic acld.
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Fig 2. Effect of GA oa the O, comsamption by
pentrophils durimg the respiratory bunst. (O) GA 0.3
mmel /L, {@} Control, " P> 0.05.

SF#l GA M O; #l OH MY EEKHA
Fig1 C L THZ 4R O; & OH 5 5
#HEMN DMPO E MM @ Kind W
DMPO-0O0OH % DMPO-OH # ESR ¥ .
A DMPO—OOH 1 & i 8 — %% By &% & 1
DMPO-OH B M &~ ESR 551
X RBES. MNP E RRGWIEFRS,
WA E=(hy—h) / hyx 100%. i} H. K+
h, 3R EER: ESR B B, h, Y54
A ) ESR HiME B . S5RFW SF Al GA By
HEEHRR 0; fl OH MEFA(Tab 1), ;

SF 1 GA 3 PMN P& {r 228 kTN
PMN U058 & RERR 8 b R ABRE R ORI
EARMAESNEENRER T YTAKE
Zok [ RS e 33 b 2 R kR IE . e
Tab 1. The scavenging percestages of sodium
ferulate{SF} and glycyrrhetic acld {GA) om O] aund

OH In 3 cell-free systema 7n=3, x T SD.
*"*P<001, Xa» = Xanmthine, XO = Xanthlue

oxidase, O] = superoxide amlon, OH" = hydroxyl
radical.

Control SF GA

0 06mmot/L O6mmol/L

Xan /X0 0 2223237 208110
Irradiation
riboflavin 0 27.5+£19°" Z1.8x40""
Fenton’s
reaction 1] 192+0.7"" 354x02"
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b5 4 Yo R R W) b R | AL AR P — R R
R A9 7 3", PMN 2 PMA @G, B
EPBBREAMT, BAEWMBEIET 12
min B A EE, HEXEHMES. SF M GA
F PMN =4 L2 2 0H BERMHER
(Fig 3).
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Fig 3. The chemllumlnescemce {CL) respomse of
PMA—stimulated meutrophlls, {0} Control, (@ Bodlum

ferulate 30 uymol /L, and { x)GA ¥ ymol /L. n=3,
*""P<@.01 vs control.

DISCUSSION

E8mESRIE. BRREEKRK. LB
BOERREHENSE. SRXEHEYY
SmELEEZM /SN ENEAR TR
o, WERAFEREARETAESRET,
HEAFRREAANFHEENELRIRER
X.PMN RENERERHENEEMM. A
XEHAWEEH SF 1 GA # PMA HKiFEM
PMN B M O; AOH BB .=k X —
EREFRTAR—REHME T PMN =4
FRIEHRZ W@ O; # OH ;B —# B EHY
FHAEW PMN FEDE 182 W4T, TR kit
EERBM O, M OH £ 1WE/ER A R
T PMN FEUERE & R S Bl
ETHBER. AHFNREHTHEE O, B
OH E ARMMERREBEMBR_EE
R H B
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RTFATMAM PMN B8 ahEm
ESR MW it B 5 §Em& % DMPO-OOH H
DMPO-OM B & . Bk, 5t#HHeER A
RS EHERY. A TERTFRGY R OF fI
OH ' M{ER. AXBRBTHTFTE O; Ni—
A4 OH " R JE 0 B4 B P24l 72 B
KLAFERVME M O, I O HHY B M iH
Rt

PMN IR R B TEM®K O; 1 OH'
., BH H O, ¥ EHERERLB YA
.0, KA i b{bF. OH MIHB
I3 H B AR B H,0, B iRl i SR N
# PMN 7= b2 826D it I8 8 SF 71 GA
AR H0, (fERACY, #%il% SF A GA
R R E 1WE 0. OH' A H,0,
S5 E.
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ABSTRACT The effect of bleomycin A; (BLM]
alone and along with calmodulin  inhibitor
N—{(4—aminobutyl)-5—chlero—2—naphthalene
sulfonamide (W-13) on the proliferation of S—1B0
cells in witra  were studied. ICy, of BLM alone to
the cells was about 2.63 ug # ml, which was decreased
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