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Effects of morphine and naloxone on
proliferation of lymphocytes in vitro’

BIAN Tong-Hua. WANG Xiao-Feng. LI Xiao-Yu

(Shanghar Institute of Materia Medica. Chinese Academy of Seciences. Shunghar 200031 China)

AIM . To study the effects of morphine on dif-
ferent lymphocytes and the influence of nalox-
one. METFHODS: The proliferation rates of
unmature. resting. and activated T-lympho-
cytes and B-lymphocytes were determined un-
der varous concentrations of morphine with or
without naloxone i# vitro. RESULTS: Mor-
phine 1% 107" — 1> 107° mol L™" enhanced
concanavalin A (Con A Y-induced splenic T-
cell proliferation, and 1 pmol L' enhanced
lipopolysaccharide (LPS}-induced splenic B-
cell proliferation. Maloxone, which per se
enhanced the T-cell proliferation. blocked the
enhancing effects of morphine. Morphine (1
¥ 107" —1% 10" mol L ') had no influence
on the proliferation of resting splenocytes and
Con A-induced thymus cells. Morphine 1
mmol L~' inhibited the proliferation of rest-
ing. LPS-induced splenocytes, and Con A-in-
duced splenic and thymus cells. These in-
hibiting effects were not blocked by naloxone
(50 pmol .-}, CONCLUSION : Stimulating
effect of morphine on activated T- and B-cells
were mediated by opioid receptors and differ-
ent opioid receptors existed duting the differ-
entiation and activation of lymphocytes. The
inhibitory effects of morphine (1 mmol L'}

were not mediated by opicid receptors.
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Morphine addiction is accompanied by in-
creased infections due to immunosuppression
by drug abuse*'". This morphine-induced im-
munosuppression is partially mediated by the
activation of adrenal cortex via hypothalamo-
pituitary-adrenal axis*’ and/or the central opi-
oid system of the periaqueductal gray®™. A

' on the effects of opiates on the im-

review !
mune system concluded that the case for spe-
cific opioid binding was unconvincing. How-
ever the preponderant data reported suggests
that opiate receptors exit on the surface of at
least some of the cells of the immune system.
The purpose of our work is to study the direct
proliferative effects of morphine on different
kinds of lvmphocytes under different condi-
tians in witro and the relationship with opioid

receptor antagonist naloxone.
MATERIALS AND METHODS

Reagents  Morphine was produced by Qunhai
Pharmaceutics and punfied by Dr YIN Dun-Xiang.
Department of Synthetic Chemistry ol our Institute.
Trypan blue. produced by the Third Shanghai Reagent
Factory. was dissolved in 0.5 % saline. MNaloxone.
concanavalin A (Con A). and [ipopolysaccharides
(LPS} from E cof: were lrom Sigma Co and ['"H]TdR
was from Shanghai Institute ol Nuctear Research, Chi-
nese Academy of Sciences, The medium RPMI-1640
tGibco Co’ was supplemented with HEPES bufler 10
mmot L™7 . pemietlin 100 kU L3, strepromycin 0.1 g
L' L-glutarmine 2 mmol L™, 2-mercaptoethanal 50
mol L.7'% and 10 ¢} fetal bovine serum (FBSY, pH
7.0

Mice Inbred ICR rmice. ¥, 3 months old, 18—
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22 g were purchased from Shanghai Animal Centec.
Chinese Acntjemy of Sciences.

Prollferation assay Thymus or spleen was torn
and passed through a stainless mesh (40 pm pores).
Following 2 washes with RPMI 1640, the cell suspen-
sion was adjusted to a final concentration of 4 X 1¢°
cells L% in RPM]1 1648. The cell suspension (100
pl) was added to 96-well microtiter plates with or
without mitogen (Con A 5 mg L™ or LPS 6. 25 mg
{71 Add medium to 200 pL /well.
concentrations of morphine incubated with or withour
naloxone (50 mol L7') at 37 T under 5 % CO, for 66
h, PH]TdR (5.25 kBg/well) was added and the
plates were incubated for another 6 h, then harvested
The lymphocyte proliferation

After various

onte glass fiber filter,

was expressed as dpm/2 < 10° cells.
Lymphocyte viability assay

were incubated wirth morphine 0. 1. 1 mmol L~} with

After lymphocytes

or without mitogen for 24, 48, and 72 h, Trypan blue
exclusion was used to count 200 cells and calculated
the ratio of cell viability,

RESULTS

Effects of morphine on resting and acti-
vated spleen lymphocytes Con A-induced
spleen T-lymphocyte proliferation was en-
hanced by morphine 1 X 107 — 1 X 107* mol
L™!'. LPS-induced B-lymphocyte prolifera-
tion was enhanced only by morphine 1 pmol
Lt
phocytes was not influenced by morphine
1X107" — 1% 107" mol L™'. Morphine 1

The proliferation of nonstimulated lym-

Tab 2.
splenocyte proliferations in vitro ([*HITdR uptake).
*P>>Q.05, “P<0.85. ‘P<0. 01 vs control group.

mmol L' depressed both the non-stimulated
and stimulated spleen lymphocyte proliferation
{Tab 13.

Tab 1. Effects of morphine on restlng, Con A (5 mg
L7*)- and LPS {6 25 mg L. "' )-Induced splenocyte pro-
Ilferations in vitre (("HJTJR uptake). a=4 wells for
1 homegenate (pooled from 10 mice) . T-ks.

P>>0. 05, *P<0.05. ‘P<<0. 01 vs controd group.

Morphine/ Con A/ l.;PSf’ ;::2;2;:,
mal L™ 187 xdpm 107 xdpm 10-% X dpm
0 1242 1541 3.040.5
1o 214 6° 1341 3.040, 3"
107? 28+ 8° 13+ 2° 3.040.4*
10" 37+ 1412 29402
1’ 3045 1341 3.31+0. 4
la—* 2344° 1841° 3. 440, 4
10~F 194+2* 17tz 3.6+0. 5"
107t B+3 1442 2.740, 2"
1p~3 1+0° 3x1° D.71+0.1°

Influence of naloxone on morphine effect
on activated splenocyte Naloxone (50 pmol
L.7') stimulated the Con A-activated T-cell
proliferation . antagonized the promotive effect
of morphine on the activated T- and B-cell
proliferation. but had no influence on the in-
hibitory effect of morphine 1 mmaol L™ on the
T- and B-¢ell proliferation {Tab 2),

Effect of morphine on Con A stimulated
thymus lymphocytes The Con A -induced

Effect of morphine and paloxone (50 ymol L7') on Con A {5 mg L™')-, LPS (6. 25 mg L™ "}-induced
n=4 wells for 1 homogenate (pooled from 10 mice), T+s.

Morphine Con A/107° xdpm LPS/107% Xdpm
mol L™!? ~naloxone +naloxone —naloxone +nalezone
1 37+5 5245° 8.641.3 6.541. 4
10°°® 5143 4z2t10 5.2=0.8" 5.440.9°
1077 484 3° 45+ 6" 6. 0+0.7 5.3+0.3"
i07* 5246 439 lo. 2401 4. 840, 8
10—*® 2+1" 4343 4.4240.4* 5.3+0.5
147° 12+ 2 94 4° I e 2.21+0.1°
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thymus T-cell proliferation was not obviously
enhanced by morphine at 1 X 107 —1 % 107°
mol L™}, morphine 0. 1—1 mmol L~ inhibited
the thymus lymphocyte proliferation (Fig 1).
just like in the case of spleen lymphocyte pro-

liferation.
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Fig 1. Effect of morphine on Con A (S mg L' )-
induced thymus Ilymphocyte proliferation inm virro
[H]TdR ovptake}). »n =4 wells for 1 homogenate
({pooled from 10 mice’, ¥+s. "P>0.05, "P<0.01vs
control groop.

Effect of morphine on lymphocyte viabili-
ty The ratios of viability of lymphocytes cul-
tured with morphine 1 mmol L' after 24, 48,
and 72 h were all >95 .

DISCUSSION

Our work demonstrated that morphine at
low concentration stimulated the proliferation
of Con A-activated T-cells (1 X 10719 —
1107 °* mol L™} and LPS-activated B—cells (1
pmol L7'), and the stimulating effects were
blocked by naloxone {50 pmol L7}, an opioid
receptor antagonist. This suggests that the
stimulating effect is mediated by the g opioid
receptors on lymphocytes.

It is worth to point out that the spleen T-
cell is mote sensitive to morphine than B-cell.
This supports the theory that the effect of
morphine on B-cell is mediated by its effect on

T-cell and/or macrophages but not directly™.

Morphine directly inhibited both thymus
and spleen lymphocytes at millimolar concen-
trations . which can be reached by high dose of
morphine used in evaluating its effects on im-
munofunction*®. This suggested that a direct
effect of morphine on lymphocyte attribute to
immunosuppression of morphine abuser.

Morphine (1 107" —1X 107 mol L")
had no direct influence on the proliferation of
resting splenocytes and Con A-induced unma-
ture thymus T-lymphocytes, suggesting that
opicid receptors might be developed during the
differentiation and activation of lymphocytes.

In conclusion, morphine directly affected
lymphocytes through opioid receptors and non-
opiate receptors. Morphine at high concen-
inhibited
through the non-opiate receptor pathway and

tration lymphocyte proliferation
at low concentration stimulated the lympho-
cyte proliferation through the opiate receptor

on lymphocytes,
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Platelet adhesion to cultured bovine cerebral microvascular endothelial
cells by stimulation of platelet activating factor and antagonism of drugs

HU Jin-Hong', SUN Du-Xin. ZENG Guo-Qian, LIN Ai-You. RUI Yao-Cheng
{(Department of Pharmacology, School of Pharmacy. Second Military Medical University ,

Shanghai 200433, China)

AIM: To study platelet activating factor
(PAF) stumulating the platelets to adhere to
cultured bovine cerebral microvascular en-
dothelial cells (CMEC) and the inhibitory ef-
fect of triazelodiazepine (WEB). 1,5-bis-{3.
4-dimethoxyphenyl )-tetrahydro-{ 4H )-pyran
(DMPP), tetrandrine (Tet)., METHODS.
The platelets adhesion 1o CMEC and the in-
hibitory effect of drugs were investigated by
(*H Jadenine labeling of rabbit blood platelet.
RESULTS: The platclet adhesion to CMEC
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was increased by 36 % vs control after CMEC
was stimulated with PAF 10 nmol L™ for 25
min. WEB 0.1, 1. 10 mmol L™ or DMPP
0.1, 1, 10mmol L™ or Tet 0.1, 1. 10 mmol
L' inhibited the PAF stimulating platelet ad-
hesion to CMEC by 5.4 %, 16.3 %, 20.1 % ;
13.7 ¥. 19.4 %, 22.4 %; and 5.5 %,
23.1 %, 32.6 %, respectively. CONCLU-
SION:. DMPP and Tet inhibited the PAF

action 1n cerebral vascular system.

KEY WORDS
vascular endothelium: platelet adhesiveness:

platelet activating factor;

triazoles ; tetrandrine: pyvrans
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