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Opiocid dependence and tolerance in  the
guines—pig ileum in vitro

CHEN Jian—Qiang, JIN Wen—Qiao, CHI Zhi—Qiang
{(Shanghal Institute of Materia Medica, Chinese Acad-
emy of Scilence, Shanghal 200031, China)

ABSTRACT A rmarpid and simple method for the
quantitative det¢ermination of opicid dependence and
tolerance in the grinea pig ileum was introduced.
Dependence, as indicated by a strong contraction of
the ileum when challenged with naloxone, was pro-
duced by incubating ileum from native guinea pig with
opioid at 37C for 16 h. The response of the ileum
td naloxone was time—dependent and directly rclated
to the normorphine concentration in the incubation
fluid (10 — 1000 nmol / L ) and to the challenge doss
of naloxone (10—10:00 nmol,/ L). Therc were lower
naloxone—precipitated withdrawal responses in the
guinea pig ileum incubated with pethidine, nalorphine
and ohmefentanyl than with fentanyl, US0488H and
motphine.  Buprenorphine showed no withdrawal
response.

In spite of rapid development of dependence,
segments of ileum incubated with normorphine at low
concentration {(10—300 nmol / L) showed no or slight
tolerance to normorphine (3—fold). Only by incu-
bating with high concentration of normorphine {1
pmol/ L) was high tolerance dectected. The results
indicate that opioid dependence and tolerance do not
develop in pamallel.

KEY WORDS normorphine; ohmefentanyl; ileum;
drug tolerance; substance dependence
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MATERIALS AND METHODS
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3% ¥ Prof Kosterlitz 2 W . 4 A 15 o
{(nalorphine). 0§ ¥ IE(pethidine) By 3EME LM X
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RESULTS

BME A ARk mE EEF R
fokRGHEA 3I7CHFEART 4h 5. AHE
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Flg 1. Naloxone (Nx, 100 smol / L)-Induced contrac-
ton In guimea pig 1leum Incubated with (A) or without
(B) mormorphine 100 amol /L at 37 T for 4 & ACh
100 mmol /# L. W: Wash.

F L ] B B 4L i . B R T
L 4 TP D e B R AR A0 4 9 IR 9 B (Fig
). MR ONENERER. RITER
A 100 nmol / L {5,

&L HEEMHE 100 nmol /L MEAFFEHR B
1% 4 h WERRLA B, 449 E 100 nmol / L A]
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Flg 2. Withdrawal responses of guinea plg llewm after
imcubation with mormorphine 100 nmol /L for 4 h to
naloxome (0Q) or with mormorphine (@) for 4 h to
naloxome 100 nmol /L. Withdraw! responses are ex-
pressed as ratlo of ACh 100 mmol /L responses.
n=57 guinea plgs. x *SD.

- EHEGIBESR, FHEALMEAN 0702

0.07(n="7) T X ML 2H 94 ¥ B (X 51 i 3 S i
. FHEKALMAEAN 010 0.03(r=13),
P<0.01. fnREK K R B [ 2 F g 100
nmol /L. F5EE 100 nmol /L JEFEH 4
b, PR i SR T .
EREBH AR AGROKGY
U50488H 2 & B BN « fofk, M
BX o R EERE. BT KR FEX
US50488H WK BItE R L, RIMNER %
B 1pmol / L 85, BB BE 10 1 IC,, &
BREFE R8P 4 h, HBOER
U Tab 1. MOHE, 3FKJE. US0488H HIgEr™
A B AN PR RS, BRI R4 A 0.71
+0.13, 097 0.04, 086+ 0.18; B FF K
B, URERTE. T ROmER R A B EH AR B i
#. HikAWMES AN 0302006, 0.52+
0.20, 0.48*0.18. i J PIifME oA b #2435
KR E ffxt = MR R T K RT
B A4 £ P 100 nmol / L # Kreb's
W, I L,2,40 )5, EPBHEKN Q A4
913% 090+ 0.29, 1.06*0.24, 0.90=+0.15, i
Bl Wit 3% 7= & (Fig 3A). A& & F e 100
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Tab I. Naloxone (I pmol ./ L)—preclpltated withdrawal
reaponses of gulnea pig lleum Incubated with opiolds at
37 € for 4 h. Concentration of oplolds was 14 x 1C,,
Withdrawal responses were expresses as ratle of ACh
100 mnol / L reapomses. x 1 SD.

Opioids {(nmol /L) Guinea Withdrawal

pigs responses

Morphine (3000} 4 0.71+£0.13
Fentanyl {10) 4 0.97+0.04
U50488H (50) 6 0.8610.18
Ohmefentanyl (1) 6 0.301 0.06
Pethidine (20000) G 0.52+0.20
Nalorphbine (304) 6 048+ 0.18
Buprenorphine {10) 6 0xo

nmol /L @ Kreb's P IEHF 4 h HE EE
B, WM IC, & 2191 49 nmol / L,
WX EEAM IC, & 245% 88 nmol /L,
(n=3), BELBEER.

e ¥ & g mE(10, 100 nmol / L)%
4 EREBABIEEZ, F£XHPONE
300 nmol /L 353k 4 nh (AN BB EWF
(Q=2.91 04)(Fig 3 B), T M Ak EE & A gHE
(1 umol 7 L)PE3E 4h, B EWE. &K
244 F #i% 300 nmol / L 1 3umol / L i EH
NOME{ 2 BP0 RIS | B RN 161 3%
30t 4%. BT F R EEMNEF OHEREE—
I'.O( . . "
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Fig 3. Q value after incubation {(A) with normorphine
100 mmol / L for different time; (D) with normorphloe
for 4 h. Q valwe I ndex of tolerame. Q=
ICssturmannt) ” ICsaentrory (— =) indicates Q > 10 with
sormorphine 1 umol /L. n=3—4 guinea plgs. x *
5D.
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DISCUSSION
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FERHERBEN. §2HEMERERN
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i/ R A v IGHE(L gmol /£ L)
FHOFERE S, A %kFOHEEE SR, R
HREGR. SEREXAEMEENESHA
iR X, B BT Y R B B B
R, mEKEGYETER KNS
BIEERE. ERPAEEAMN IC, BEEHR
Bt A X FEONEA RS TRIEMN, Ak
FHEEWSHERABA. Schulz®8 &M 4K
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Inhibitory action of peruvoside and neriifolin on
Na', K*—ATPase

YE Yi—Xin, YANG Xiao—Ran
(Instiiuse of Basic Medical Sciences, Chinese Academy
of Medical Sciences, Beijing 100730, China)

ABSTRACT Effects of peruvoside and neriifolin,
main components of neriperside, o tevetoside extracted
from Thevitia neriifolia Juss, on Na*, K*—ATPasc se-
tivities and on ("H] ouebsin binding to the Na*,
K*'-ATPssc isolated from hcarts of guines pigs, dogs
and cets snd kidneys of guines pigs esnd cats were
compared with digoxin snd ouabain. It wes found
thet peruvoside Bsnd neriifolin  inhibited Na®,
K*—ATPase sctivities and they showed s strong com-
petitive inhibition on [PH] ousbsin hinding to the
enzymes isolated from verious tissues. A merked
species difference existed e great as that of digitalis.

The mechanism of sction of these 2 drugs may be simi-
Tar to that of digitelis. Their inhibitory effects on the
enzyme activity were stronger than their positive
inotropic effects, while both actions of digitalis were
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parallel quantitatively. There may he some differ-
ences in the modulation of the intracellular Ca®* be-
tween neripersides and digitalis.

KEY WORDS peruvoside; neriifolin; digoxin; so-
dium, potassium edenocsine triphosphatase; ousbain
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