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Summary: Impairment of bactericidal activity of human neutrophile rn the presence of
10-4 M. 10-5 M and 10-6 M concentrations of dexamethasone has been observed. 10-7 M
concentration did not significantly alter bactericidal activity. It is suggested that in persons
receiving heavy doses of dexamethasone. the steroid levels in blood may be sufficient to
impair bactericidal activity of neutrophi!s.
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INTRODUCTION

Bactericidal activity of neutrophils is an important defence mechanism of r.uman
body. requiring a set of active metabolic responses (8. 11). Following phagocytosis of
bacteria. neutrophils usually disrupt and die. releasing their lysosomal enzymes into extra-
cellular space (4). Many anti-inflammatory agents are membrane active. so that they can
stabilize or labilize the membranes, depending on their concentration (7).

Dexamethasone is one of the most commonly used corticosteriocs. Very high
doses of this drug are often used in treating critically ill patients. However, no literature
is available regarding the effect of this drug on bactericidal activity of neutrophils. The
present study was conducted to find out whether dexamethasone in commonly used
in vivo concentrations (10-6 M and 10-5 M), inhibits bactericidal activity.

MATERIAL AND METHODS

Bactericidal activity of human neutrophils was determined by the method described
by Cohn and Morse (2) with minor modifications used by Hirsch and Strauss (6).
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Human neutrophils were prepared by dextran sedimentation of heparinized venous blood.
10 m! of blood containing 2 mg heparin was mixed with 5 ml of 6% dextran in saline and
Incubated at room temperature for 1 hr. The supernatant plasma was withdrawn and
centrifuged at 1000 r.p.rn. for 5 min to deposit the neutrophils. The neutrophils were
washed and suspended in Hank's balanced salt solution with 0.1% gelatin to give a con-
centration of 107 per ml. The viability of neutr ophils was determined by the failure of
nuclear staining with 1% Trypan blue on a glass slide.

Bacterial suspension was prepared by culturing pure S. albus overnight in glucose
broth.. the bacterial number was standardized by repeated inoculation on nutrient agar
and stock culture was maintained at 4°C. The concentration of bacterial suspension used

was 5 x 107 per ml.

Opsonin was provided by fresh human adult sera. Sera from 5 healthy adult
vounteers were pooled, divided into 1 m! aliqots, frozen, and stored for no longer than
30 days. An aiiqot of pooled sera was thawed immediatelY before use and diluted to
20% in Hank's balanced salt solution.

Bactericidal tests were done in 15x75 siliconized tubes. Each tube contained 0.5
ml neutrophil suspension 0.1 ml, bacteria suspension and 0.4 ml opsonin. This provided
approximately one bacterium per neutrophil and a final concentration of 10% serum. The
tubes were incubated at 3rC with an end over end rotation for 30 min. The total viable
bacteria were determined at 15 min and 30 min intervals by transferring samples with a
01 ml pipette to 10 ml sterile distilled water for cell lysis and dilution.

Blood samples were obtained from 25 healthy adult vounteers and neutrophil bacte-
ricidal activity for each sample was determined separately. Each experiment included tubes
containing 4 different concentrations of dexamethasone (10-4M, 10-sM. 10-6M and
10-7M) and control tubes containing. dexamethasone (1O-4M) - bacteria mixture without
neutrophils to rule out direct bactericidal effect of dexamethasone and dexamethasone
(10-4M) - neutrophil mixture without bacteria to exclude direct toxic effect of dexametha-
sone on neutrophil viability. For statistical analysis, "student" '1' test was applied.

RESULTS

It is apparent from Table I that with 10-4M, 10-sM and 1O-6M concentrations of
dexamethasone, there was statistically significant impairment of bactericidal activity
of neutrophifs at 15 min and 30 min intervals. However, no significant effect was observed
with 10-7M concentration. In control tubes (without neutrophils but with 10-4M dexam-
ethasone), there was increase in the number of bacteria which became statistically significant
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TABLE I: Effect of dexamethasone on bactericidal.activity of neutrophils"

Concentration of dexamethasone
Number of live becterie

(X 104) 'P' value

Range Mean ±S.D.

15 min interval
Control
10-4 M
10-5 M
10-6M

10-7 M

Control (without neutrophils)

73.68±13.89
150.24±13.85
124.52±11.87
110.32±14.11
74.44±11.73

513.44±12.59

51- 98
125-176
103-148
85-137
52- 98

490-538

<0.001
<0.001
<0.001
>0.8
<0.001

------------------ - ---
30 min interval

Control
10-4 M
10-5 M
10-6 M
10-7 M

Control (without nautrophils)

24- 74
98-142

71-119
52- 96
23- 73

510-561

49.88±14.92
121.28±11.46

97.52±12.92
73.84±11_04

49.16±13.07
537.40±13.80

<0.001
<0.001
<0.001

>0.8
<0.001

"Number of bacteria introduced at the beginning of incubation - 500 x 104
Number of neutrophils - 5CO x 104

at 15 and 30 min intervals. This rules out direct bactericidal activity of dexamethasone
itself. Trypan blue test revealed that the viability of neutrophils was not impaired by dexa-
methasone.

DISCUSSION

The impairment of bactericidal activity by dexamethasone observed in the present
study is fully in agreement with similar results obtained with other corticosteroid agents
(1.9.10.12.13).

Ample evidence exists of increased susceptibility to infection caused by corti-
costeroids (5). Their action on neutrophil bactericidal activity represents only one of their
multifaceted actions in vivo. The bulk of evidence from both animal and human studies
suggests that the effects of steroids on leucocyte mobilization are quantitatively the most
important in drug induced impairment of host resistance to bacteria and fungi (3). It
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nowappears likely that the effects of corticosteroids on inflammatory process will not be
foundto derive from a single pivotal action as was proposed in the lysosomal stabilization
hypothesis (14). Rather. discrete effects on blood vessels. Ieucocvtes. fi broblasts and
otherstructures will probably be elucidated and the overall effect on inflammation should
prove to be the sum of these separate effects. The concentration of dexamethasone in
bodyfluids in patients receiving this drug is 10-6M to 10-sM. Since these concentrations
inhibit bactericidal activity of neutrophils. it appears logical to conclude that impairment of
neutrophil function may enhance susceptibility to infection in patients receiving this drug.
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