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Morphine inhibited respiratory burst of neutrophils

and scavenged oxygen free radicals
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Xi-Ling (Department of Pharmacology., Nanfang Hospital . First Military Medical University,
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AIM: To study the effects of morphine on ac-
METHOD ; Chemi-

luminescence method was used to measure {(a)

tive oxygen free radicals.

active oxygen generation induced by respirato-
ry burst of neutrophils from human blood
stimulated with phorbol myristate acetate
{PMA)>, (b) Superoxide anion {0;) induced
by xanthine-xanthine oxidase system. {¢) hy-
droxyl radical (- OH) generated by ascorbic
acid {AA)-Cu’*-zymosan, and (d) the release
of H,O,. RESULTS: The (aY. (b). {cY. and
{d} were scavenged by morphine and their me-
dian inhibitory concentrations {ICs, and 95 %
vonfidence limits) were 21.1 (13.0—34.0),
54.1 (50.0—58.5), 224.0 (128.2-390.8),
and 66.9 (2.9 —71.03, nmol .77, respec-
CONCLUSION: The
suppressant effect of morphine was related to

tively, immuno-

its free radicals scavenging action.
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Morphine and its analogue abuse in hu-
mans and animals are associated with immuno-
logical changes, such as reduction of reticu-
loendaothelial activity and phagocytic count,
and induced exacerbation of infection in mice,
Morphine suppressed natural killer cell activi-
ty, and caused thymic hypoplasia, and direct-
ly suppressed the generation of antibody-form-
ing cells {(AFCY in vitro™ ¥,
free radicals might play a part in the function-

Active oxygen

al activity of vairous immunocytes™. We
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raised the posstbility that the immunosup-
pressant effect of morphine was related to its

free radicals scavenging action. The present

study was undertaken to examine by chemilu-
minescence method the effects of morphine on
{a) the respiratory burst of neutrophils stimu-
lated with phorbol myristate acetate {PMAD,
{b) superoxide generated by xanthine oxidase
system. ¢c) hydroxyl radical produced by
ascorbic acid (AA )-Cu?' zymosan system.
and {d) release of hydrogen peroxide.

MATERIALS AND METHODS

Drugs Morphine hydrochloride {(Mor. Shanghai
Pharmceutical lot M2 890212 ), fresh adult blood
t Guangzhou Blood Bank); Luminol, PMA, xanthine,
xanthine oxidase. zymosan. HEPES. glucan T500.
and Ficoll-hypaqueq were purchased from Sigma
Chemical Co. USA. Hydrogen peroxide 30 %q,
ascorbic acid (AA. Shanghai Chemical Reagent Col.
(ther reagents were of AR grade.

Apparatus FT662 Biochemistry luminometer
(Beijing Nuclear Apparatus Factory), Z360K refriger-
ated centrifuge (Hermile, Germany).

¢  Human blood from

Preparation of neutrophils
healthy adult donors was anticoagulated with heparin
(10 kU L"), The leukocytes were separated by mix-
ing 10 mL of blood with 5 mL of glucan T500 4 % in
Red blood cells (RBC} were removed by lysis
in NH,Cl 0.9 .
mately neuttophils 95 % waes obtained from leukocytes

saline.

Suspension containing epproxi-

suspension by standard with Hanks® balance saline so-
lution ({HBSS)} and resuspended in HBSS buffer. pH
After
a cell count, the neutrophils suspension (5410 L™

7.4, and heat-inactivated fetal calf serum 5 %;.

was kept on crushed ice.
Respiratory burst of meuirophils and chemilumi-
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nescence’’- The reaction mixtures included 0.5 mlL
HBSS supplemented with tese drugs to which 0. 9 mlL
of luminol (. 1 mmol L™ 'in Me;S0). 0. 5 mL of neu-
trophils suspension (2 < 19" L™') were added. The
reaction was initiated by the addition of 50 pL of PMA
(1.25 mg L™"). The resulting light outpur was
recorded as mV and as counts per second calculus.
The reaction temperature was maintained thermostati-
cally at 37 .

Determination of superoxide'™
generation was induced by a mixture containing 0. 8
mL of xanthine (0. 02 mmol L™%) and 50 pL of luminol
(4.1 mmol L,7" .
addition of 50 gL xanthine oxidase {7500 units L™!Y in
a final volume of 1.0 mL PBS ¢ pH 7.8) at 37 (.

Maximal generation of superoxide was recorded by

The superoxide

The reaction was initiated by the

luminometer as mV and as counts per 6 s.
Generation of hydroxyl radicals'®’
tures contained . in final volume of 3. 2 mL, 0. 2 mL of
ascorbic acid 3.8 mmol L™!, 0.4 mL of CuSO, 1.8
mmol L.™", 0. 2 mL of zymosan 7.5 g L', 0. 6 mL of
FBS. pH 6.2. Following incubation at 25 C {or 10
min in a shaking water bath. the reaction was initiated
by the addition of 0.6 mL of H.0, 33. 3 mmol L1
The maximal generation of hydroxyl radicals was
recorded by
6 s,
Measurment of hydrogen peroxide™  The re-
lease of H;O; was determined, in reaction mixtures of
0.2 mL PBS (pH 8.0). 0.1 mL of H,Q; ©.18 % solu-
tion, after incubating 3 min at 37 T. in addition of

Reaction mix-

lumiometer as mV and as counts per

0. I mL of lumino! (0.2 mmol L7, by luminometer

as mV and as counts per 6 5.

Statistics Results were expressed as ¥+ 5. and
statistical significance of the differences between
means was analvzed by two-tail ¢ test. The Iy val-
ues for drugs were determined by weighted probit

analysis.
RESULTS

Inhibition of respiratery burst of neun-
trophils Mor  inhibited the chemilumi-
nescence of neutrophils stimulated with PMA
was in a cotcentration-dependent tnanmer
{Tab 1Y. The IC;, value of Mor at peak (8
min} of chemiluminescence was 21.1 nmol L™!
(its 95 % confidence limits were 13. 0—34. 9
nmol L1,

Scavenging effect on superoxide The
chemiluminescence produced by superoxide in
xanthine-xanthine oxidase releasing system
was inhibited in a concentration-dependent
manner by Mor (Tab 2). Its IC; was 54.1
(50. 0—58. 5 nmol L™

Scavenging effects on hydroxyl radicals
The chemiluminescence generation induced by
AA-Cu®**-zymosan systemn was inhibited by
Mor in a concentration-dependent manner
(Tab 2). The ICs was 224.0 (128.2 —
350. 8 nmol L%

Tab 1. Inhibitory effects of morphine on respiratory burst of neutrophils. n=g¢, ¥ts,
‘P>0. 05, "P<<0.05. “P< 0.1 vs control.
4 min 6 min 8 min 12 min 20 min
Intensity of chemiluminescence/mVv
Control B4.2413.2 221. 3—8. 9 364. 5220. 4 I136.01+13. I 34.54+4.9%
Morphine (nmol L'}
33 50.5+4. 7 127. 012, 4 186. 2424, 3° 112.6+13. 8* 21.244.6°
67 45. 7 3. 5° 97. 4+ 5. 0° 130. 2412, 4* 65.2+8. 2 16. 742 4°
133 22.7+6. & 63. 4130 106.5+11. 53 91.3+1z. 20 12.3x1.8°
266 14. 0+2.3° 32.6T6. 2° 45. 0=8&. 2° 30.046.1° W]
S0OD (kU L")
100 32. 446, 9° 93. T12. 6° 136.84+11. 7° 96. 3— 7. 5° 21. 3+3.8°
200 18.241. 8 G4. 6% 8. 2° 117. 2-+11. 7° §2. 518 20 17.542. 7
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Tab 2. Scavenging effects of morphine on oxygen free radicals, #=6. TEs.

.05, "P< 0. 05, “P< 0. 01 vs control.

Intensity of chemiluminesence (mV) (Rate of inhibition. %¢)

Q; -OH H.O.
Control 79.216.1 74.5+1.0 116. 4+ 8.9
Morphine tamol L7
33 49. 5+ 3. 4*(37. 52 6. 743, 4°(10. B} 79.9+6.3°(31. 2°
67 34,242 9%(56. 80 60, 81 4. 5°(18. D) G7. 95 1°(41. 7>
133 23. 2+ 17. 6°(70. 7O 50. 242 432, 1) 34. 94 4. 3 CT0. O
266 12- 3 0-9°(84. 5 32. 414 8°(56. 72 25. 5+ 2. 7°(78. 12
SOD kUL
100 42- 3+ 6. 8" (46. 69 61. 0+1. 9% (18. 3} 7424 8.5°(36. 0}
200 28. 41 7-2°(54. 12 59. 74 1. 8b (200 36. 76, 2°¢68. 47

Effects on release of H, Mor showed

inhibitory effects on chemiluminescence
induced by release of hydrogen peroxide
(Tab 2). The IC;, was 6§6. 5 (62.9—71.0)
nmol L7,

DISCUSSION

Oxygen free radicals produced by the ma-
jor immunocytes-neutrophilg could be quickly
detected by chemiluminescence opsonified with
PMA. A high level of oxygen free radicals at
local site selectively destfoyed SUppressor-
effector T-lymphocytes, took pan‘ in local
modulation of some bioactive substances, and
was important related to process of immunore-

“, The present study revealed that

sponse
Mor had an inhibitory effect on respiratory
burst of neutrophils, This probably involved
in the mechanism of immunodepressive effect
of Mor.
exist in normal blood T-lymphocytes and gran-

a2 We

and monocytes'?,
whether Mor binding with its membrane re-

Opiates receptors were reported to

ulocytes wonder
ceptors of neutrophils directly triggered the in-
hibitory effect or Mor ought this effect to its
scavenging action on oxygen free radicals gen-
eration induced by the activation of immuno-

cytes. To test this assumption. we had fur-

ther examined the effects of Mor on superox-
ide. hydrogen peroxide and hydroxyl radicals
generation induced by various non cellular sys-

The
results demonstrated that Mor significantly

temns with chemiluminescence method.

scavenged these oxygen free radicals in a dose-
dependent manner. Because no experiment
regarding direct interrelation between free tad-
icals scavenging action of Mor and immune
function was done and, moreover. the possible
involvement of opiate receptor in the process
remains to be elucidated, our present results
just have provided some clues for exploring the
mechanism of immunosuppressive action of

Mor.
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