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Summary: The in vitro effect of terbmafme, a 
broad spectrum antifungal agent on human 
peripheral blood polymorphonuclear leucocyte 
(PMNL) functions was studied in comparison 
to the known inhibitor cytochalasin B (CYTB). 
At concentrations above and below therapeu- 
tically achieveable plasma levels, terbinafine 
had no effect on either viability, chemotaxis or 
chemiluminescence of PMNL whether follow- 
ing simultaneous addition of the drug or prior 
treatment of the PMNL cells with drug. 
CYTB caused a statistically significant d e  
crease in motility and chemiluminescence 
response of PMNL. The present in vitro 
studies demonstrate no adverse immunotoxic 
effects of terbmafme on major neutrophil 
functions even at concentrations several-fold 
higher than those generally found in plasma of 
humans receiving oral treatment. 

Zusammenfassung: Terbinafm, ein Breitband- 
Antimykotikum, wurde hinsichtlich seines in 
vitro-Effektes auf verschiedene Funktionen 
peripherer, polymorphkerniger Leukozyten 
(PMNL) des Menschen im Vergleich zu 
Cytochalasin B (CYTB), einem bekannten 
Hemmstoff, untersucht. Bei Konzentrationen, 
die hoher bzw. niedriger waren als die thera- 
peutisch erreichbaren Plasmaspiegel, hatte 
Terbinafin unabhiingig davon, ob die Substanz 

gleichzeitig zugegeben wurde oder ob die 
PMNL mit der Substanz vorbehandelt yw- 
den, weder einen Effekt auf die Vitalitiit noch 
auf die Chemotaxis oder Chemilumineszenz 
von PMNL. CYTB fiihrte zu einer statistisch 
signifiianten Abnahme der Motilitat und 
Chemilumineszenz von PMNL. Die vorlie 
genden In vitro-Untersuchungen zeigen, daD 
Terbinafm selbst bei Konzentrationen, welche 
um ein Vielfaches hoher waren als die iibli- 
cherweise im Plasma des Menschen nach 
oraler Therapie htimmten, keinen immuno- 
toxischen Effekt auf die wichtigsten Funktio- 
nen von Neutrophilen hat. 

Introduction 

Neutrophil polymorphonuclear leucocytes 
are one of the major cell types involved in 
resistance to the early stages of fungal infec- 
tion (4,25,27,33,36) and are known to be of 
great importance especially in immunocom- 
promised patients (10, 31). Depletion of 
neutrophil numbers, or defects in their func- 
tion, is often an important predisposing 
factor for development of serious mycotic 
infections, requiring treatment with anti- 
fungal agents (8). Since many of the newer 
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antifungal drugs exert fungistatic rather than 
fungicidal activity in vitro at therapeutic 
concentrations (20), these drugs presumably 
work under in vivo conditions in collabora- 
tion with natural defence mechanisms such 
as polymorphonuclear leukocytes. Since 
drug-induced modifications of PMNL cell 
function could interfere with the cellular 
immune response of the body (14,34,35,37) 
the rational for development of new anti- 
fungal therapy must consider not only 
classical notions, such as the sensitivity of the 
microorganisms, the spectrum covered, or a 
higher dose-efficiency, but also the possible 
immunomodulatory influence. In recent 
years a number of reports have examined the 
effects of antimicrobial agents on certain 
function of PMNL including chemotaxis (7, 
14, 18,29, 32), uptake and killing (11,26,28), 
lymphocyte blastogenesis (22) and certain 
metabolic activities as measured by the 
chemiluminescence (CL) response (1,2,7, 19, 
29, 35), and it has become increasingly 
apparent that some antimicrobial agents 
may adversely affect immune cells and 
abrogation of host defence might occur 
during chemotherapy. 

A prompt response of PMNL to migrate 
to and accumulate at sites of fungal invasion 
is central to effective host defence against 
infection. The chemotactic attraction of these 
cells from the circulating blood is brought 
about by a series of effector substances which 
emanate from the invaded tissues (18). A 
further important activity of phagocytes is 
their ability to respond to appropriate 
stimuli by activation of the respiratory burst, 
production of reactive intermediates such as 
superoxide anion, hydrogen peroxide, hydro- 
xyl radicals and singlet oxygen, and the 
stimulation of the hexose monophosphate 
shunt (19). This activation which is an 
essential step in host defence against invad- 
ing microorganisms is accompanied by light 
emission or CL by the PMNL (3,15,23). 

The close correspondence observed be- 
tween the CL emitted and the microbicidal 
activity of the phagocyte (5, 9, 15, 24,40) has 
enabled luminometry to be used as a 

sensitive and rapid test to detect cell-drug 
interactions (19). 
The present study was undertaken to investi- 
gate the in vitro effect of terbinafine, a new 
broad spectrum antifungal agent of the allyl- 
amine class (38), for oral administration at 
concentrations ranging from below to sever- 
al fold above those therapeutically achieve- 
able in comparison to the known inhibitor 
CYTB (6, 13) on.human PMNL chemotaxis 
(CT) and phagocytosis-associated respira- 
tory burst as measured by CL. 

Material and Methods 

Reagents 
The test media used throughout these experi- 
ments were medium 199 (Gibco 400-1200) 
and RPMI 1640 (Gibco 0741800) buffered 
with 20 mM N-2-hydroxyethyl piperazine- 
N'-ethanesulfonic acid (HEPES, Serva 25245) 
supplemented with 5% pooled human se- 
rum. 7-dimethylamino-naphtalene-1,2-dicar- 
bonic-acidhydracide (DMNH, Boehringer 
Mannheim 66433) a highly efficient CL 
oxidant indicator (16) was maintained as a 
stock solution of 10 mM in dimethyl- 
sulfoxide (DMSO, Merck 2950) and diluted 
with RPMI immediately before use. CYTB 
(Sigma C-6762) was dissolved in DMSO to 
form a stock solution of 1 mg ml-', stored at 
-20°C and subsequently diluted in RPMI 
without serum. Urovist 65% and Urovison 
58% were purchased from Schering AG, 
FRG. N-formyl-L-methionyl-L-leucyl-L- 
phenylalanine (FMLP, Sigma F-3506) was 
dissolved in DMSO at a stock concentration 
of 1 mM, stored at -20°C and subsequently 
diluted in RPMI without serum. Bovine 
serum albumine (BSA, A-3912), Ficoll type 
400 (F-4375) and agarose (A-6013) were 
obtained from Sigma. 

Terbinafine 

Terbinafine (SF 86-327, batch 86-913) was 
synthesized at the Sandoz Forschungsinsitut, 
Vienna (38). For each experiment the anti- 
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fungal was freshly prepated as stock solution 
at 500 mg 1- ' in 5% DMSO/RPMI. Further 
dilution was made with the test media. 

Candida albicans 

Candida albicans ATCC 2655 was grown to 
the stationary-phase in Sabouraud-glucose 
broth (Merck 8339) by incubation for 24 h at 
30°C in an orbital shaker set at 150 rev. 
min-'. Under these culture conditions C. 
albicans grew as an essentially pure yeast- 
form population and viability was assessed 
by means of a methylene blue dye exclusion 
technique and in all cases was found to be 
>98%. The fungi were harvested by centri- 
fugation at 1600 x x for 10 min and washed 
twice in RPMI without serum. For opsoni- 
zation the cell pellet was resuspended in 
RPMI to give a final cell count at 2 x lo7 
colony forming units (CFU) ml-' at least 
30 min before use. 

Preparation of PMNL and serum 

Human PMNL were fractionated and puri- 
fied from aliquots of 50 ml freshly drawn, 
heparinized (10 IU ml-') whole venous 
blood of normal healthy volunteers using a 
modification of the one-step Hypaque-Ficoll 
density gradient technique described by 
Ferrante & Thong (17). 50 ml of the separa- 
tion medium were made up by mixing 4 g 
Ficoll, 8.42 g Urovist, 8.86 g Urovison and 
water. The pH was adjusted to 7.4 with 
NaOH and the medium strilized by filtration 
through a 0.45 pm filter. The density of the 
medium was 1.1125 g ml-' at 20°C. Sterile, 
disposable 50 ml clear-plastic tubes (Falcon 
2070) were used for centricugation. Twenty- 
five milliliters of blood were carefully layered 
on to 15 ml of the gradient and spun at 
800 x g in swing-out buckets at room tem- 
perature for 40 min. The PMNL band which 
separates as a single layer within the Hy- 
paque-Ficoll was collected, washed twice 
with RPMI and resuspended in RPMI to the 
appropriate working concentrations. Cell 
suspensions thus prepared contained greater 

than 98% PMNL and more than 95% of 
cells were viable after isolation as assessed 
by exclusion of trypan blue. Pooled non- 
inactivated normal human serum (PHS) was 
prepared from 5 donors and stored in l m l  
aliquots at - 20°C before use. 

PMNL pretreatment 

Aliquots of 1 ml of PMNL suspension (lo7 
cells ml-') were placed into plastic tubes 
(Falcon 2070) and preincubated with 10 pl of 
terbinahe at the fmal concentration of 1.25, 
2.5,5,10 mg 1-', CYTB at 1.25 mg 1-' or the 
diluent control under slight agitation in a 
waterbath at 37 "C. After centrifugation for 
10 min at 400 x g, the cell pellet was re- 
suspended either in a small portion of the 
supernatant to give a final concentration of 
5 x lo7 cells ml-' for the CT assay or in 
RPMI at 2 x lo6 cells ml-' for the CL 
assay. 

Chemiluminescence assay 

CL was measured in a Biolumat LB 9505 
six-channel photoanalyzer (Berthold, Wild- 
bad, FRG) using a DMNH - enhanced 
system (16, 23). For the evaluation of CL in 
PMNL cells, the reaction mixture consisted 
of 200 pl pretreated or untreated PMNL 
suspension (2 x lo6 cells ml-'), 100 pl of a 
known concentration of terbinafine (1.25,2.5, 
5,lO mg 1-'), CYTB (2.5 mg I-') or the 
diluent control, and 25 pl of diluted DMNH 
(2.5 x M) in disposable 12x47 mm 
Lumocuvettes (3 M Medical Products Div., 
St. Paul, Minn.). The CL reaction was in- 
duced by addition of 200 pl RPMI contain- 
ing 2 x lo7 CFU ml-' opsonized C. albicans 
in suspension to yield a yeast to PMNL ratio 
of 10: 1. During each experimental assay, the 
CL response (intensity of emitted light in 
counts per minute, cpm) was measured for 
each of the six channels every 20 s for 20 min 
after stimulation with yeast at a chamber 
temperature of 37°C. The Biolumat was 
interfaced with an Apple I1 computer and 
Spirit-80 printer for data analysis and print- 



262 M.Schaude et al. mycoses 31, No. 5 (1988) 

ing. In all experiments reagents and vials 
were dark-adapted before use. Three para- 
meters were used to analyse the CL re- 
sponse: peak intensity of the emitted light, 
time to peak response, and area under the 
intensity-time curve. 

Chemotaxis assay 

PMNL chemotaxis was performed by the 
under-agarose technique (18, 30, 39) with 
slight modifications. 5 ml agarose medium 
consisted of 1 ml 3.75% agarose solution, 
0.5 pl 10 x medium 199, 0.05 ml of 15 mM 
HEPES, 0.05 g BSA, 50 pl of a known con- 
centration of terbinafine (1.25, 2.5, 5, 10 mg 
1-I), CYTB (1.25 mg 1-I) or the diluent 
control. The pH of the medium was adjusted 
to 7.4 before addition of the agarose and the 
medium filled up with water to 5 ml. Five 
milliliter aliquots of this agarose solution 
were transferred to each 60 x 15 mm tissue 
culture dish (Falcon 3002) and allowed to 
harden. This dishes were then transferred to 
the refrigerator for 60 min to facilitate 
cutting of the wells. Six series of three wells 
2.4 mm in diameter and spaced 2.4 mm apart 
were cut in each plate using a Plexiglas 
template and stainless steel punch (30). The 
agarose plugs were removed using a hypo- 
dermic needle. Five pl of cell suspensions 
(5  x lo7 cells ml-') pretreated with drugs 
were added to the six middle wells in the 
agarose plate with the corresponding con- 
centration of drugs. The inner wells were 
filled with 5 pl of RPMI without serum, and 
the outer wells were filled with 5 pl of chemo- 
tactically active FMLP solution (2.5 x lop7 
M). The plates were incubated at 37°C in a 
humidified atmosphere. After incubation for 
1.5 h, the cells were permanently fixed by 
addition of 3 ml methanol overnight at 4°C 
and 10% formalin for 30 min. After fmation 
the gel was removed intact and the plates 
stained with 30% Giemsa for 5 min and air 
dried. The linear distances migrated by the 
10 fastest moving cells toward chemo- 
tactically active material as compared to 
the negative control (RPMI) were quantified 

by measurement of the greatly enlarged 
projection (E. Biegler, Digital viewer). Che- 
motactic responsiveness is described as 
percent of control migration, chemotactic 
ratio (A/B) or as chemotactic differential 
(A-B), where A and B represent the 
migration distances toward the attractant 
well and the control well respectively. 

Statistics 

Each test was run on blood obtained from 
ten different donors on different days for 
each concentration of terbinafine and CYTB. 
Results are expressed as means f SEM. An 
overall assessment of differences between 
various dose means of the test compounds 
and the control was performed by a one 
way analysis of variance followed by a 
multiple T-test. The level of significance was 
95%. 

Results 

In preliminary experiments it was found that 
the solubilizing agent DMSO at the highest 
concentration used in these studies (0.05%) 
did not have any significant impact on CL 
response or motility of human PMNL cells. 
None of the test drugs had any effect on 
PMNL viability at the concentrations tested 
after exposure for periods up to 30 min as 
measured by trypan blue exclusion. The 
effects of terbinafine and CYTB on neutro- 
phi1 CT was expressed by the chemotactic 
ratio, chemotactic differential or percent 
of control migration are summarized in 
Table 1 and represented graphically in 
Figure 1. When PMNL cells were pre- 
incubated with 1.25, 2.5, 5, 10 mg I - '  of 
terbinafine for 30 min and placed in an 
agarose gel containing drug concentrations 
corresponding to that in the medium used 
for preincubation, none of the individual 
doses of terbinafine resulted in a mean 
directional migration toward FMLP which 
was significantly different from that of 
control cells that had been preincubated with 
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Table 1: Chemotaxis towards FMLP (2.5 x lo-' M) of human PMNL from 10 healthy subjects after pre- 
incubation of cells in vitro with different concentrations of terbinafine, CYTB, or the diluent control. After 
30 min the PMNL were concentrated (5 x lo7 cells ml-'), placed in agarose gels containing the corresponding 
concentration of the test drugs and incubated for 1.5 h at 37°C. The data represent the mean +SEM of 
10 experiments, each with 6 determinations. 

Mean f SEM (n = 10) 

Drug Concentration chemotactic chemotactic migration 
(ms I - ') ratio differential (%control) 

Control 3.07 f 0.1 6 1.35 0.08 100.00 f 0.00 

Cytochalasin B 

Terbinafine 
Terbinafine 
Terbinafine 
Terbinafine 

1.25 5.06 f 0.52' 0.54 f 0.08' 31.28 f 4.92' 

1.25 3.08f0.13 1.37 f0.07 100.87 f 0.97 
2.5 3.01 fO.14 1.34 f 0.07 99.72 f 1.25 
5.0 3.04f0.13 1.34 f 0.07 99.36 f 1 .I 3 

10.0 3.01 a0.12 1.32 f0.06 98.37 1.53 

Statistically significant difference to the diluent control at the 95% level. I 

s 
Fig. 1: Chemotaxis toward FMLP (2.5 x M) of 
human PMNL from 10 healthy subjects after preincu- 
bation of cells in vitro with different concentrations of 
terbinafine, CYTB, or the diluent control as expressed 
by the chemotactic differential. After 30 min the 
PMNL were concentrated (5 x lo7 cells ml-'), placed 
in agarose gels containing the corresponding concen- 
trations of the test drugs and incubated for 1.5 h at 
37 "C. Boxes represent the median and quartiles from 
10 experiments and the range of the values (* statisti- 
cally significant difference to the diluent control at the 
95% level). 

the solvent system without the drug. In 
contrast CYTB at the concentration of 
2.5 mg 1 - I  strongly reduced the chemotactic 
migration to 31.28% of the control. The 

Fig. 2: Peak chemiluminescence response of human 
PMNL from 10 healthy subjects under the presence of 
different concentrations of terbinafine, CYTB, or the 
diluent control mixed in 100 p1 aliquots with 200 pl of 
PMNL suspension (2 x lo6 cells ml-I), 200 p1 of 
C. albicans (2 x lo7 CFU d-') and 25 pl DMNH 
(2 x lo-' M) in the reaction tubes. Boxes represent the 
median and quartiles of 10 experiments and the range 
of the values (* statistically significant difference to the 
diluent control at the 95% level). 

decreased CT of PMNL to FMLP caused 
by CYTB did not appear to the result of 
cytotoxicity since cell viability remained 
>95% as determined by trypan blue exclu- 
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Table 2: Chemiluminescence response of human PMNL from 10 healthy subjects under the presence of 
different concentrations of terbinafine, CYTB, or the diluent control mixed in 100 pl aliquots with 200 p1 of the 
PMNL suspension (2 x lo6 cells ml- ’), 200 pI of C. albicans (2 x lo7 CFU ml- ’) and 25 p1 DMNH (2 x lo-’ 
M) in the test tubes. The data represent the mean SEM of 10 experiments. 

Mean f SEM (n = 10) 

Drug Concentration peak intensity area under the curve time to peak 
(ms I-’) ( x  10’ cpm) ( x  10’ cpm) (min) 

Control 

Cytochalasin B 

Terbinafine 
Terbinafine 
Terbinafine 
Terbinafine 

8.77 f 0.53 12.29 f 0.98 10.18f0.29 

2.5 3.95 f 0.45’ 4.1 7 f 0.56‘ 12.53 f 0.38’ 

1.25 8.1 0 f 0.53 10.76 f 0.94 10.68 f 0.30 
2.5 8.22 f0.54 11.09 f 0.96 10.58 f 0.33 
5.0 8.29 f 0.45 11.22 f 0.92 10.06 f 0.30 

10.0 8.27 f 0.47 11.05 f 0.90 10.02 f 0.43 

* Statistically significant difference to the diluent control at the 95% level. 

Table 3: Chemiluminescence response of human PMNL from 10 healthy subjects after preincubation of cells 
in vitro with different concentrations of terbinafine, CYTB, or the diluent control. After 30 min 200 p1 of the 
PMNL suspension (2 x lo6 ml- ’), were added to a mixture of 200 p1 of C.  albicans (2 x lo7 CFU ml- ’) and 
25 p1 DMNH (2 x lo-’ M) with the corresponding drug concentrations and the CL reaction started. The data 
represent the mean +SEM of 10 experiments. 

Mean f SEM (n = 10) 

Drug Concentration peak intensity area under the curve time to peak 
(mg I - ’1 (xlO’cpm) (x  10’ cpm) (min) 

Control 

Cytochalasin B 

Terbinafine 
Terbinafine 
Terbinafine 
Terbinafine 

8.24 f 0.58 11.09f1.15 8.81 f0.33 

2.5 3.36 f 0.67 3.29 f 0.73’ 12.82 f 0.32’ 

1.25 7.40 f 0.75 9.89 f 1.29 9.69 f 0.42 
2.5 7.62 fO.76 10.20 f 1.33 9.45 f 0.41 
5.0 7.52 f 0.57 10.09 f 1.27 9.1 5 f 0.35 

10.0 7.59 f 0.63 10.11 f1.29 9.1 9 f 0.43 

Statistically significant difference to the diluent control at the 95% level. 

sion with PMNL incubated for up to 30 min 
with this drug. The effects of various con- 
centrations of terbinafine and CYTB on 
neutrophil oxidative metabolism are ex- 
pressed in terms of peak-, time to peak and 
area under the curve CL response. Terbin- 
afine at concentrations of 1.25, 2.5, 5 or 
10 mg 1- did not cause any significant effect 

on the CL response of neutrophils to op- 
sonized C. albicans cells, either immediately 
after addition (Table 2, Figure 2) of the 
drug to the reaction mixture or following 
additional pretreatment of the PMNL cells 
with the corresponding drug concentra- 
tions for a period of 30min (Table 3, 
Figure 3). The addition of CYTB at a 
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Fig. 3: Peak chemiluminescence response of human 
PMNL from 10 healthy subjects after preincubation of 
cells in vitro with different concentration of terbin- 
afine, CYTB, or the diluent control. After 30 min 
200 pI of the PMNL suspensions (2 x lo6 cells m1-l) 
were added to a mixture of 200 p1 of C. albicans 
(2 x lo' CFU m1-l) and 25 pl DMNH (2 x lo-' M) 
with the corresponding drug concentrations and the 
CL reaction started. Boxes represent the median and 
quartiles of 10 experiments and the range of the values 
(* statistically significant difference to the diluent 
control at the 95% level). 

concentration of 1.25 mg 1-' to the CL 
reaction mixture resulted in statistically 
significant reduction in terms of peak-, time 
to peak- and area under the curve CL 
response in comparison to untreated control 
cells (Table 2, Figure 2). Following pre- 
incubation of PMNL cells for a period of 
30min with CYTB at a concentration of 
1.25 mg 1-', a comparable marked inhibi- 
tion of the CL response was observed but 
not further increase of this effect (Table 3, 
Figure 3). 

Preliminary experiments indicated that 
removal of unbound drug by washing and 
resuspending cells resulted in a return to the 
level of CL activity in control cells never 
exposed to CYTB. 

The observed suppression of CL was not 
due to nonspecific quench of CL by the drug, 
since we found no effect on CL when the 
drug was added to the PMNL immediate- 
ly prior to initiation of CL by addition of 
fungi 

Discussion 

Chemotherapy, a necessity for controlling 
and alleviating fungal infections, may itself 
compromise the immune-system of patients. 
Since PMNL participate in anti-microbial 
activity during chemotherapy (4, 27, 33, 36), 
adverse effects of drugs on the activity of 
these cells would be undesirable. In this 
paper a possible action of terbinafine, a new 
broad spectrum antimycotic has been in- 
vestigated on at least two phases of PMNL 
phagocytosis - CT and oxidative metabo- 
lism at concentrations ranging from below to 
several-fold those occuring during the course 
of oral treatment. A number of antifungal 
drugs of different chemical classes have been 
shown to adversely affect neutrophil migra- 
tion (14, 29, 32). There has been no study 
investigating the comparative effects of allyl- 
amine derivatives on CT so far. The data 
presented demonstrate that terbinafiie at 
concentrations up to 10 mg 1-', which is 
about 5 times the peak concentration found 
in plasma of patients after oral treatment 
(21), had no significant effect on CT of 
human PMNL cells using FMLP as the 
source of chemoattractant, whereas CYTB 
exerted a strong inhibition at 1.25 mg 1-' 
under the same test conditions. Additional 
preincubation of PMNL cells for 30 min did 
not alter the response to these drugs. In 
agreement with our own experience Becker 
et al. (6), Davis et al. (13) and Rank et al. (32) 
have demonstrated for CYTB and the polyene 
antifungal amphotericin B that such drug- 
induced impairment of PMNL motility not 
necessarily implies an irreversible toxicity of 
the drug. PMNL cells treated with CYTB or 
amphotericin B for 30 min could be washed 
with subsequent reversal of inhibition. 

A DMNH-enhanced CL assay was used 
in this study to evaluate the effect of terbin- 
afine on the phagocytic and killing activity of 
PMNL cells. It has been demonstrated that 
CL is linearly related to the microbicidal 
activity (5, 9, 15, 24, 40) of these cells and a 
reduction or increase in CL response of 
phygocytic cells may indicate either inhibi- 
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tion or enhancement of the cellular immune 
response (1, 2). Because the assay is ex- 
tremely sensitive and easy to perform, the 
CL reaction has been used several times in 
screening for antifungal drug-acquired de- 
fects of PMNL cells (2, 7, 29, 35). We used 
DMNH instead of luminol as a luminescence 
indicator since it proved more effective than 
luminol in measuring CL of PMNL and per- 
mits the research of cells in small numbers 
(16). Terbinafine at concentrations up to 
10mg I-' did not cause any significant effect 
on CL response. These findings for terbin- 
afine are consistent with previous reports by 
Abruzzo et al. (2) concerning the observation 
that there is no inhibition of neutrophil 
function. However, Abruzzo et al. demon- 
strated a significant decrease in time to peak 
response with terbinafine at concentrations 
from 5 to 25 mg 1- using mouse spleen cells, 
which consisted of 6% neutrophils, and 
zymosan as target particle for the phago- 
cytosis assay. This decrease in time to peak 
which was not evident in our investigations, 
was explained to be a prestimulation of cells 
during the preincubation period. In our 
investigations we used a pure human neutro- 
phil suspension and Cundidu yeast cells as 
target particle for phagocytosis. The suit- 
ability of the DMNH-enhanced CL reaction 
used in this study for detection of drug- 
acquired defects of PMNL cells has been 
proved by the established inhibitor CYTB 
(13) which exerted a statistically significant 
decrease of CL response undm the above test 
conditions. In conclusion this study revealed 
no effects of terbinafine on major functions 
of phagocytic cells such as chemotaxis and 
oxidative metabolism at concentrations simi- 
lar to those attainable in clinical practice. 
Further research should clarify the in vivo 
relevance of these data. 
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