femamen
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feded 1%, THERFEBER S 1.5%.,

DISCUSSION

25 e ST RIURR 4089 /N TBL i DSHD olf e
BinAsEE A REARNRE HHNESBET
B, Tedll® e N BUB0 2% & 1 T RRR IR 50 2
HIRSEERE EE A, k% ssiRR
S MRENE I A fE 40 M Rk
%, Hit, KNBRSWSEOEE THNET
B P ATIN 5 K . CH T L %
F, R, RES BN CHSRISHEY
Fin Ay 1/7-1/9, WA RS HHRES
ey “H &, WZY ot I 5% Ry 1/4-
2/3, X PR R TRR BT i8 M5, M5k
MBI RN, ETFehAT ik,
X5 kMR NSIRET AR, B—JiE,
BRI ERE, —kBSSBEEARESY,
TR AT EEAREUHEANBRREES,
B TRER T B CHILE S THAR
W, B, EERSHE 4-8h, e °H
SEEFID TN, Mep HRERLBD,
RSN — I, X 5 FIEdR A o
MW, PEEE S IRAYZS R BE RS M 259K
NS ROEIAR, X MR AN RS
5 H o, BRULEEHE SN, A S SH Jik
R 4% B9
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MaaBeasREn, UCHINEEEN
7 BT AT R R A R R RS, R
FHRiRME R EE RECHIRERARA, &
AEBEOTE, TS HYEBERE
%. ETEZEN BERETE8, WLER
BB AEEWER, ERHRE, RIHRW
AR BETRMME, 558, X7RER WL
B REEZ .
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ABSTRACT Sodium dJimercaptopropanesulpho-
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nate (DMPS) and sodium dimercaptosuccinate
(DMS}» were discovered to be effective antidotes
for acute poisoning of insecticides SCD [sodium
ammontium dimethyl-2- (propane-1, 3-dithiosul-
fate) monohydrate], nereistoxin (4-N,N-di-
methylamine-1,2-dithiolane)and cartap (dihydro-
nerecistoxin dicarbamate). In mice, DMPS (250
mg/kg) or DMS (ipee mg/keg) ip 20 min before
SCD increased LDy, of ig SCD from 47 to 374
or 251 mg/kg, respectively. The prophylactic
etfect of DMPS was better than that of DMS.
Administration of DMPS prior to cartap increa-
sed LDy, of ig cartap from 130 to 375 mg/kg.
The therapeutic effect of DMPS was also demon-
strated in SCD-poisoned conscious rabbits.

DMPS 2.5 mg/kg or DMS 500 mg/kg iv
-completely antagonized the neuromuscular block-
ade and respiratory depression caused by SCD,
nereistoxin and cartap in anesthetized rabbits.
The antagonism of SCD-induced neuromuscular
blockade by cysteine (400 mg/kg, iv) was less
effective and of shorter duration than that by
DMPS and DMS, Dimercapro! 50 mg/kg im
showed little effect on SCD-induced paralysis.
The antagonistic actions of sulfhydryl compounds
on neuromuscular blockade induced by these in-
secticides probably belong to chemical antago-
nism,

KEY WORDS insecticides; propylamines; toxins;
poisoning; sulfhydryl compounds; dimercaptosuc-
cinic acid; cysteine; dimercaprol; antidotes

|E B ip THEFEE(DMPS) 250 mg/kg
ZH T Z#1(DMS) 1000 mg/ke B ig £ th# (SCD)
HEE % LD, 8 B £ & (P<0.01). #% iv DMPS
62.5 mg/kg 3f SCD S EFR 58 BT ER. &
B, DMPS fi1 DMS {5 SCD, WRHERTEHEE
BRI 2N EE RSN ERERESE. 3t SCD
MERAES, FEREEMGTERTSEEA, =%
AARENLELEITEA.

R FdoAh, AR B hE, BELEY,
THT T EREE SR BERS

ZMp(SCD) hF¥E£H—KE _FR-K
R-2-(1,3- "R MR A &) & [sodium
ammonium dimethyl- 2 —{propano—1 , 3—dithio—
sulfate) monohydrate]; -F-id Lt (cartap) X &
BEFTM -8 R/ F % (dhydronereistoxin
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dicarbamate), {kZF£Js 1,3-W-2 3 W B
H(-2-N,N-Z—HB & 3> Ak [ 1,3-bis (car-
bamoylthio)-N , N—-dimethyl- 2 —propylamine],
P E 5 A2 2% # (nereistoxin, NTX, (L%
F3 4 -N . N-“HEHE-1,2-"FHirkk, 4-N,N-
dimethylamino—] ,2—dithiolane) 3%, 2 B {75
SERE R IH R B, Rl SHEEW
UL ELIER, SURNFTHRME Y, 5
EIRE T 4 (DMS) ¢ SCD gk
BAEE E R, KL T2 35 N AR
{sodium dimercaptopropanesulphonate , DMPS) |
DMS, 2= [ & B (cysteine) fT _ 5 PIE (dimer-
caprol, BAL) #f SCD, NTX #] cartap &
FRREREH, ST HE G ERE
ThE R EEAY AT BRATLEE,

MATERIALS

SCD % & Jt < 75 WF 92 B 48 #ff, & BE
97.8%. NTX(HBH REHRFLEFTIIL
WA ATIRGL, 258 99%. DMS I #ir Il
. Bk %85 ZE A, (d~tubocurarine chloride,
d-TC, FnLtFluka), k3 iy EF: Budapest,
EARZE SRR (8K 5 %, DMPS B
V/D Sojuchimexport % Fig¥E+-Hi# . BAL
R W .

B NE, 2., k8 17.5£5D 1,658,
e, E 20201k, R F F. ¥
AELh = R k.

METHODS AND RESULTS

DMPS 3 DMS 34 SCD 3 cartap @it &
J R LD, YEM E 200 B, EEPLS S 20
A, & 24h 5T 3K %, SCD R cartap
ik ig, DMPS 1 DMS ip, 0% 24 h R B,
MR AL 5 i i1 SCD 1 cartap
I LDy, LiuiBRE4aE LD, [AEHHEE
fE, £  Tab 1|, DMPS % SCD AlhFE
R R ER LT DMS(P<0.05),

DMPS 3 SCD it % 1) i& 1L
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Tab 1,
theses, me/keg) of ig sodium ammonium dimethyl-

LD,, ¢95% confidence limiis in psren—

2—(propanoc—1 , —dithiosulfate) monohydrate (SCD)
and cariap given alone or 20 min afier ip sodium
dimercaptopropanesulphonate (DMPS) or sodijum
dimercaptosuccinate (DMS3), n=10, ***P-20.01.

Pesticides Antidotes LD"Z of
mg/kg pesticides
SCD e 97{79-119)
SCD DMPS 250 374(204-459)"*"
SCD DMS 1000 251{214-294)"*"
Cartap —_— 130€107-157)
Cartap DMPS 250 375(310—454)"**

10K, FEHLAG 4 2 H, —#HivSCD 6.5
mg/kg f5 5 min A4 1 B dhiar A 1A, IR,
8 min ARk RESL B R B A SNl 10.9+
2.5min 3¢ =, 55— $Hiv SCD 5,5 mg/kg /5
8 min [ & ¥ AF #€ 3 AR W 1R I B 7, iv DMPS
62.5 mg/kg, 1min 7250 BENG 21T S5, WRW
HHERnE, £2BHE 202k,

X LS % H SCD, NTX §1 cartap ff
AN AARFEE P E 5iv 2045

8 1 g/ke EBSITE B8 RAS Aok

HE, IRFEELERERSSI-28%
EERPRARE, iDRMH:. HREEDH

WEVHERIFIRES, SEHEIMHEMERE

Al PRI e, LE$
0.1Hz, % 0.2 ms BRI Fi#HE, %
SR R 25k AR R R BEE S
HATRAEMITFRAER, REBF Hiv. PR
kR A TREW, fiv SCD, NTX f1
cartap 5L EE FLRY &5 B2 N EREE
b, BRHEE, DS RE s2 ¥k B
10 min 345 °F 3% Ak 4.

% iv DMPS 5 DMS £, SCD, NTX 1

-cartap PH 8 09 w22, Py 3545 338 T m i) na R g

Btk B, HA DMPS iR A Pl (Fig
1, 2, Tab 2), iv DMPS §1 DMS g9 & 43R %5
PERE ST OEERTE 240 1) iv DMS gf
L8, At EHEER 1min £

e J
LI — — T

aan N
B ©

Twitch |
tension
% |

& 20
SHiem
=10

& Contyol - A

Flg 1. Antagonizsm of SCD-Induced neuromuscular

. blockade and respiratory depression by DMPS in

rabbits (2.1 kg, urethane anesthesia). A) 12 min
after iv SCD 6.5 mg/kg; B) 0.5 and C} 1 'min
sfter iv DMPS g2.5 mg/kg AR = artificlal respira-
tion,

02 4 6 801 2 3 1560

fime (min)

Fig 2. Antagonistic effects of Iv DMS 500 mg/
kg( o yor DMPS ¢2.5 mg/kg { @) on neuromuscular
biockade induced by v SCD g.5 (A}, nereistoxin
2.0 (B) and cartap 3,0 mg/kg (C) In peroneal-
tibialis anterior nerve-muscle preparations of Anes—
thetized rabbits. n=5, £+SD,. *F>0,05, *"P<
0.05, ***P<0.01.

HRE = RSB,

3 B SCD (6.5 mg/kg, iv) b 2 & iv 3k
M SRR 400 mg/ kg f5 6 min Fe A5 Hl, #8E RN T
WHiE, BRIEKE 84.6% (2255 30.6 min);
3 MIWKE HEFEW, BARM, S5 TFELE
AL 11,5, 588 h3ET,

3 3 [ SCD i@ % im BAL 50 mg/kg /5
8min A HLMBE Y F itk 8B, & KK R
26.7%; HEFEHEREKE, b HEAT
g, 3Rk,

Twiteh tenaion (2 of control)
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Tab 2, Aptagonism of lv SCD, nereistoxin
{NTX) and cartap induced respiratory depression
by 1v DMS and DMPS in anesthetized rabbiis,
n=5, 25D, **P<(0.05, *"*P<0.01 vs DMS,

Insecticide Antidote Recovery timet
(mg,/kg) (mg/kg) (hy -
sCD .5 DMS  500.0 4,1+2,2
5CD 6.5 DMPS 2.5 1.1+0.,5"""

NTIX 2,0 DMS 500.0 2.6:+0.8
NTX 2.0 DMPS 2.5 1.5+0,3*"*
Cartap 8,0 DMS 7 p0g.0 2.6%1.2
Cartap 8.0 DMPS 42,5 1.2+£0.8*"

t Time from iv antidotes to respiration recovery,

DMPS 3 HFEE &6 SCD f1 NTX St h B
#PERA R10R.W45 24, RBRIERKY
A L. RA%R v DMPS 62 5 mg/kg Fa1Ek.
HERMEENENNWERERE RIPR, 0k
¥»XAEE k., 10min F—4 HRiv SCD 6.5 mg/
kg, 3 —#A% iv NTX 2mg/kg, FFiHA 10 min
P R, PR im ER AR, E&H
OE#HEE 24h K E,

DMPFS 3t d-TC @R E il fE A rrER
WMsmEE %35, FERERNER L.
By 4-TC 0.3 me/kg FHHITEEH HESUH
P, BEEIPWRIAELR, 43 AT WPRHiv
DMPS 62,5 mg/kg, 10min py Bl WrsE KRR
BEWERLKE, Fiv DMPS 62,5 mg/kg,
1h RIS, #IEATREY 53 R
FET .

DISCUSSION

£ 3 g5 R 3% 1§ DMPS 57 DMS #f SCD,
NTX f1 cartap 2Vt B ih% H BIETAY ESUE
¥ . 20 min 3f ip DMPS 5t DMS, &/ {#/NBLig
SCD & cartap LD,, HERBEE(P<0.01), BF
RIFRUEPER:; BERRASCDRERE, P
BB &4 5 2 1 8 B AspR B R, iv
DMPS 62.5 mg/ke 53 AE SRR A 8 IE
BT EHE, & 1 DMPS 3t SCD & &%
RAH REF W BT IER DMPS BT i3k SCD,
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NTX #1 cartap Atk B &Ax &/, fER#
XA B B E % & 4, DMPS 71 DMS #
fE 524531 SCD, NTX f0 cartap fr o #42H
POFESR. M E ESREREE, XEENEX
LR 35 R AR CE T AR RY.

DMPS 71 DMS %5k 80 28
EE & S, B3 NTX &R
HREERNEEVENFER. HEXER
HH, THEBT MBS, DMPS R ERN
B UL L BT LR R AN,
WA gERH d-TC UL # fER, 18 3 LB
SCD I NTX gy Loy R fEf . X R
B3 DMPS % NTX R %54 % NEEkR L
BBk, {0 DMPS £ &3 #H 5 NTX £k
W d-TC IR MY /A, DMPS % f geAD
NTX ZREAPEETLEFER,

B R OF R R 48 H, NTX RHFF
AWk REEE FK MR R % NTX
(dihydronereistoxin), BUlEHNFE(-SH)
5 W2 R AL IE MR R DOV, B e
it 5 T NTX R S 0 = Fide &4,
REE T NTX 5N, 2 4ETEH N R
BT #5 51 NTX 3510 24 0 w42 L P BEL3SS 1

AR B AT 4 SCD MM ¥ & HSHLH
BB KE, FEkEEEPR, HE
R fER K. BAL LRSS 4 #5i SCD e
LM R, kektkdE B EPR, A 44
ki a3t NTX BR B B1 BNRRET
AFEBER.

BN PR LY B RR B RN
DMPS, \
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Pharmacokinetic study of sodium selenite
in low-selenium rabbits

WANG Xue-Ya, LI Li}, HAN lJisn,
CUI Guo-An, GUO Ji-An

(Institute of Basic Medical Sciences of Liasoning
Province, Shenyang 110006, Ching)

ABSTRACT Sodium selenite has been used for
prevention and treatment of Keshan disease and
Kaschin-Beck’s disease, The efficacious dosage
regimens of sodium selenite in Iopw-Se human
body have not been clear. A single iv or ig of
sodium selenite 2.0 mg/kg was given to rabbits.
Selenium in whole blood was determined fiuoro-
photomerically. The concentration-iime curve
following a single iv of sodium gelenite in rab-
bits was found to be of 3-compartment open

Acta Pharmacologica Sinica 1550 Mar, 11 (2)
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h, Ve 0.50%0.07 L/kg, Cl 1915 mlf(kg-h;,
AUC 145425 mg-h/L, The concentration-time
curve following a single ig of sodium selenite
showed a pattern of 2-compartment open model”
The parameters were: Ty, 13+6h,Tyo 3.6+ 1.0h,
Tip 338+ 107 h, V, 2,9+1,3 L/kg, AUC 78129
mg-h/L, Cl 27411 ml/(kg-h).

In iow—Se rabbits the distribution in body
was more rapid and more extensive, and the
bicavailability was higher than that in nor-
mal-Se rabbits. Therefore, attention should be
paid to the different levels of selenium during
therapy with sodium selenite.

KEY WORDS  selenium; nutrition disorders;
pharmacokinetics

| EFERBFRFHNA AZMEN 148 ng/ml [EF

86 ng/ml,iv 5 ig W HIER G5 (Na,Se0y) 2,0 mg/kg. iv
M E-m i R A 3 = FTIGEE, g T e 2 B RO
ﬂ!giggﬁﬁﬂiﬁﬁl i\ﬁ T{—:D-llh,Tﬂﬁ.-ﬂh,
Tep 215,V 0.5 L/kg, €1 19ml/(kg-h), AUC 148
mg-h/L, ig; Tas, 130, Tia3.6h, Ty 338h, V.
z.9L/kg, Cl 27 ml/ (kg-h), AUC 78 mg.h/L,

model. The pharmacokinetic parameters were:
Tie 0.1130.03 b, Tya §.8+2,8 h, Typ 215535
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