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AIM: To study the effects of dihydroetorphine
(DHE) on lymphocyte functions in rats and to
further assess the abuse potential of DHE,
METHODS: An intravenous self administration
{SA) procedure in rats was used to determine the
SA liability of DHE. Concanavalin A (Con A)-
stimulated lymphocyte proliferation and lympho-
kine production of rat splenocytes were
measured. RESULTS: DHE 178 + 13 g
established a stable and typical rat model of
psychological dependence, suppressed lympho-
cyte proliferation (129 + 11 Bq) compared with
control group (620 + 36 Bq), and inhibited the
activity of interleukin-2 (IL-2) (Ao = 0.28 +
0.06) compared with control group ( As;p = 0,51
+0.03), CONCLUSION: DHE had a high
abuse potential and inhibited the Con A-induced
lymphocyte  proliferation and  interleukin-2
production in rats.

Dihydroetorphine { DHE), a morphine-like
thebaine-oripavine derivative, is a potent u-
receptor agonist'*?).  Although DHE is one of
the strongest narcotic analgesics, its liability of
addiction has not been evaluated discreetly>**)
until a large increase of its abuse in clinical use
as analgesic and detoxification agent’’) and in
drug addicts'®’.  Furthermore, many infections
cases of DHE addicts have been mpoﬂed[s‘ﬁl,
but there were few reports on its immuno-
modulatory effects and mechanisms, and those
pertinent to the dependence. Therefore, the aim
of this work was to study the effects of DHE
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intravenous self administraion { SA ) on

lymphocyte functions in rats.

MATERIALS AND METHODS

Materials Wistar rats ( 3, weighing 300
t s 20 g, clean, Certificate No 01-3056) were
supplied by the Experimental Animal! Center of
Beijing Medical University. DHE, supplied by
National Institute on Drug Dependence (NIDD),
was dissolved in saline. [*H]Thymidine (740
TBq * mol™') was purchased from Shanghai
Institute of Nuclear Research, Chinese Academy
of Sciences. Concanavalin A (Con A) and 3-
[4, 5-dimethylthiazol-2-yl ]-2, 5-diphenyltetrazo-
lium bromide { MIT) were from Sigma Co.
Cytotoxic T-lymphocyte line ( CTLL ) was
supplied by Department of Immunology of Beijing
Medical University. Self administration control
system (SACS) including apparatus was designed
and supplied by NIDD.

Rat model of SA  SA methods””" * were
modified. Each rat was surgically prepared with
a chromic jugular cannula of silicone rubber
tubing (0.6 mm inside diameter and 1.2 mm
ontside diameter). Through a saddle in which
the rat was placed, its free end was connected to
a swivel allowing the rat almost unrestrained in
the chamber, then io 2 computer-controlled
infusion pump. After surgery, the rats were
housed individually during of the experiment in
conditioning chambers at 22 - 26 C under a 12-
h automatic light cycle (7 am to 7 pm). The
opposite wall of each chamber was equipped with
one response lever, above which a small red
stimulus light was mounted and one water tube
which the rat could have free access to water was
placed. Food pellets were removed hefore and
delivered after the daily experimental period.
The rats were allowed 7 d to recover and adapt to
the experimental situation.

Then each rat was trained to press the lever
at hourly intervals from 9 am to 3 pm daily for 6 d
and then DHE 1 pug  kg™! was forced to be
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injected into each rat of the DHE group and 0.2
mL saline into each rat of the control group by the
infusion pump. During other times, the lever
was covered to prevent the rat from responding.
From d 14 on, rats were given free access to the
levers and the forced injections of the DHE group
were ceased. The red stimunlus light was
illuminated during the daily experiment period
from 9 am to 3 pm (6 h d™!). When the lever
was pressed, the light was switched off and other
presses would have no programmed responses
until 0.2 mL solution was infused. During this
experiment, rats were tested with different doses
of DHE (2, 4, and 1 pg-kg'), and the fixed
ratic was one to one ( FR1), which meant the
number of lever-pressing was equal to that of
injections .

Lymphocyte proliferation assay The
method®) was modified. After the experimental
duration, the spleens of rats were excised
removed rapidly. The splenocyte suspensions
were washed and adjusted to a final concentration
of 3 % 10° cells +L™' in RPMI-1640 with 1 %
fetal bovine serum. Then the cell suspensions
(200 pl. per well) were added to 96-well
microtiter plates containing Con A 5 mg - L™!
(final concentration). Cultures were triplicated
and incubated with 5 % CO; at 37 °C for 48 h.
Then [*H]thymidine (7.4 kBq per well ) was
added and the cultures were incubated for
additional 24 h. Radioactive deoxyribonucleic
acids were collected on Whatman GF/C filters,
using a cell harvester and measured by a
Beckman 1215 liquid scintillation counter.

Interleukin-2 bioassay The method'”
was modified and used. The splenic cell
suspension (4 % 10° cells-L~!, 1 mL per well)
was added to 24-well microtiter plates containing
Con A 5 mg+ L~ !(final concentration). After
the triplicated cultures were incubated with 5 %
CO, at 37 °C for 48 h, supematants were
harvested. Diluted supernatants {100 L) were
added to 96-well microtiter plates contaiming 100
pL. active CTLL cells (7 x 10° cells< L '), and
in control wells 100 L RPMI-1640 were
substituted for supernatants. All samples were
triplicated and incubated for an additional 40 —
48 h until all cells in control wells were dead,
then MTT 10 pl. was added into each well.

Samples were detected with a Bio-Rad 3550
microplate reader at 570 nm.

Statistical analysis  Data were expressed
as ¥ + s and analyzed using ¢ test.

RESULTS
DHE self administration by rats

Controlled by the schedule of reinforcement,
DHE SA by mats was reliably established.
During the experiment, the total doses of DHE
were maintained at 178 + 13 pg, but the values
of the daily response rates, which were equal to
the times of lever-pressing, were inversely
proportional to those of graded doses (Tab 1,
Fig1).

Tab 1. Response rates (RR) and total daily doses [ TDD) of
DHE seif administration by rats. n=6, £+ s.
P00l vs 1pg-kg~!. 'P<0.01 vs 2 pgrkgl.

DHE-peg-1.-! RR/rate-d ™! TDD/ g
1 31.1x2.4 10.6+£2.6
2 16.8+2.8° 11.6+2.2
4 9.1x1.14 11.6x1.7
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Fig 1. Times of daily Liver-pressing of DHE self
administration by vais. n=6, X s.
P<0.01 vs 2 pg-kg~!. "P<0.01 vs 4 pg-kg'.

Effect on lymphocyte proliferation DHE
178 + 13 pg suppressed Con A-activated splenic
lymphocyte proliferation by 79.2 % (Tab 2).

Effect on IL. - 2 production DHE 178 +
13 pg inhibited the activity of II-2 in the
supernatant of Con A-activated splenocytes in
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rats. The value of As;y was decreased by
45.1 % (Tab 2).

Tab 2. Effects of DHE self adwinistration on splenic
Iymphocyte proliferstion amd I1-2 producton in  the
supernatant of splenocytes induced by Con A in rais.

n=6,xxs5. °“P<0.01 vs saline.
Total dose of  [°H]tymidine
A
Groups  DHE/ug  uptake, Bo/well ™
Saline 0 620 £ 36 0.51+0.03
DHE 178 + 13 129 + 11° 0.28 + 0.06°
DISCUSSION

The SA model established here was designed
to obtain a quantitative index of drug-seeking
behavior and to evaluate the abuse potential of
DHE in rats. The results indicated that DHE
induced powerful psychological dependence and
high abuse ha.blllty. which accorded with its

physical dependence in rats™ and the actual
abuse in human'®’. On this SA model. By this
model, the specific conditions of DHE s addicts
were mimicked, thus the conclusions of this study
were more reasonsble and convincing. The
results that DHE inhibited the Con A-activated
splenic lymphocyte proliferation by 79.2 % and
the activity of IL-2 in the supematant of
splenocytes by 45.1 % in rats suggested that
DHE had potent immunosuppresive effects. The
present data demonstrated the immunosuppressive
effects of DHE on T-lymphocytes. It suppressed
the proliferative response of splenocytes to the T-
cell mitogen Con A, and further inhibited T-cells
10 activate and secrete 11-2. IL-2, which is
mainly secreted by Ty, cells, plays a versatile role
in immune responses, IL-2 can accelerate the
proliferation of T-cells, maintain the survival of
T-cells in vitro , enhance the activities of T, T,,
NK, and K cells, induce the productions of ¥-
IFN and BCGF, activaite B cells 1o produce
antibodies and antineoplastic LAK cells™
Becanse these key steps were suppressed by
DHE, many other steps and pathways of immune
responses could not be triggered.

(present results are consistent with our
other datal!112) and unpublished research, which
demonstrated that DHE led to physical
dependence in mice and mats. DHE also had
extensive and powerful immunosuppresive effects

in acutely and chronically administrated mice and

rats. Furthermore, its immunosuppresive effects
and abuse liability are parallel and stronger than

those of ml:-rphme["J Based on our

research!'®), it can be supposed that the
mechanisms of DHE immunosuppression may lie
in the direct binding on opiate receptors on cells
of immune system, activating opiate receptors in
central nervous system, modulating releases of
neurotransmitters in sympathetic nervous system
and hormones in hypothalamo-pituitary-adrenal
axis, and interacting with mediators in other
indirect pathways.

In conclusion, DHE has a high abuse
potential and potent immunosuppresive effects in
SA rats, which are consistent with eircumstances
of DHE addicts. DHE must be administered
strictly and used discreetly.
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Effects of nitroquine on ultrastructures and cytochrome oxidase
of exoerythrocytic Plasmodium yoelii in rat liver!
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AIM: To study the effects of nitroquine acelate
(NA) on the ultrastructures and cytochrome-¢
oxidase{ CCO) of exoerythrocytic forms (EEF) of
Plasmodium yoelii. METHODS: Rats were
inoculated with sporozoites directly into the liver.
After 48 h rats were killed. Rat liver thin
sections were incubated in histochemical reaction
medium, then examined by transmission electron
microscopy. NA (2 mg-kg™!) was fed to rats
3.5 b and 14 h before killing the mts.
RESULTS: At 3.5 h, in the parasites there
appeared swelling and  proliferaton  of
mitochondria, dilation of endoplasmic reticulum,
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and reduction of the electron density of parasites’
nuclei. The structures of the parasites
disintegrated to form many autophagocytes 14 h
after exposure to NA. The reaction products of
CCO stll existed until 14 h after using NA.
CONCLUSION: CCO was not the starting point
of NA action. NA interferes with the structure
and function of the cytoplasm and nucleus of
malaria parasites and exerts its antimalarial
effects in many aspects.

Excerythrocytic forms ( EEF) of malarial
parasites result in relapses of malaria.
Nitroquine | 2, 4-diamino-6-[( 3, 4-dichloro-
benzyl ) nitros-amino | quinazoline | acetate (NA,
CI-679 ) is an antimalarial drug, which is
effective on the erythrocytic, exoerythrocyte,
and sporogonic stages of many malaria parasites
including plasmodia in human. Its mechanism
of action is related to inhibiting DNA and protein
synthesis of Plasmodium""¥ .  Ultrastructural


http://www.cqvip.com

